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1.0 HYDRAULIC AND HYDROLOGICAL REPORT

Project Lecation and Description

The. 'crrn;sus-i.ng of Cochran Mill Road (CR 1392) over Pea Creek is located in Fulton County,
approximately 7 miles northwest of the city of Palmetto, Georgia. The existing 29 foot long by 19.5
foot wide (out-to-out) single span bridge is proposed to be replaced. The new structureis to be a 150
foot long by 38 foot wide (gutter-to-gutter) three span PSC beam bridge that will be constructed on a
new alignment located 10 feet downstream of the existing roadway centerline. The abutments of the
proposed bridge, like the abutments of the existing bridge, are to be built at 90 degrees to the roadway
centerline. While there is no development in the upstream floodplain, there is a building located
the north downstream quadrant, approximately 400 feet from the centerline of the creek. This siteis

located in a very rural section of Fulton County and is densely wooded with minimal development.

Existing Condition

The existing bridge structure is a 29 foot long by 19.5 foot wide (out-to-out) single span bridge
consisting of concrete vertical abutment walls on footings and steel beams with timber decking overlaid
with asphalt. The abutments of the existing bridge are at a 90 degree angle to the roadway centerline
and are aligned with the downstream channel, however the immediate upstream channel approaches the
structure at 60 degrees (from north) and some minor scouring has occurred at the south abutment due to

this angle of attack. The low chord elevation is 765.70 feet and roadway elevation is 768.70 feet.

Proposed Condition

The proposed replacement structure is to be a 150 foot long by 38 foot wide (gutter-to-gutter) three
span PSC beam bridge with spillthrough abutments. Each of the three spans will be 50 feet in length
with the middle span centered over the channel. The wider cross section that is provided by the
bridge will be positioned to better accommodate the upstream angle of attack at the southern
embankment. The minimum low chord elevation is 766.80 feet with a low roadway elevation of

770.00 feet. Since Cochran Mill Road will be closed for construction of the replacement bridge over

Pea Creek, no detour bridge is required at this site.
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Proposed Alternatives

Since this site has a drainage area of less than 20 square miles, an analysis of a 4 barrel 10x10 box
culvert, which is the largest culvert to fit the channel, was made at this site. However, this option does
not provide acceptable backwater values. Backwaters are 0.97 feet and 1.34 feet for the 50 and 100-

year storms, respectively. Also, a culvert was not desirable for this site due to environmental

impacts.

Method of Analysis for Proposed Bridge

Requirements and guidelines contained in Georgia Department of Transportation’s (GDOT)
Drainage Design Manual, Chapters 2 & 14, were used in the preparation of this report. While
Federal Emergency Management Agency (FEMA) floodway (HEC-2) data exists for this site, the
field survey data indicates a 2% to 3 foot discrepancy in elevations between the survey and the
FEMA model. Data points in the field survey place ground elevations higher than those used in the
FEMA niode]. Therefore, the FEMA data was determined to be inaccurate and was used only to
determine the impact of the proposed bridge on the published flood profile data. New models were

created for the natural, existing, and proposed conditions. Cross-sectional information for these new

models was provided by a field survey.

Modeling and hydraulic analysis was performed to size the proposed structure and to determine any
change in storage from the existing to the proposed condition. In order to achieve this Soil
Conservation Service (SCS) Type Il hydrographs for the 10, 50, 100 and 500-year events were created
using the HEC-HMS (Version 2.2.2, May 2003) program. The HEC-HMS program requires the user to
create three components: a basin model, a meteorological model, and control specifications. Input
parameters for the basin model are based on the guidelines and equations contained in the Georgia
Stormwater Management Manual, Volume 2, Section 2.1.5 — SCS Hydrologic Method. The basin
model requires input of three parameters: loss rate, transform, and baseflow. Loss rate was established
by the SCS Curve Number (CN) method and required input for the initial loss, percent impervious and

SCS CN. Using the aforementioned manual, the CN was determined to be 61. It was determined by a
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site assessment and soil maps that this basin is comprised of Group B soils with 50% of the basin area
made up of woods with good cover (CN = 55), 40% made up of residential 1 acre lots (CN = 68) and
10% made up of open spaces with grass cover of 75% or more of the area (CN = 61). Percent
impervious was set at 0% to optimize the impervious area beyond what is accounted for in the Curve

Number. Initial Joss equals 1.28 and was calculated as I=0.2S, where S = (1000/CN)-10.

The transform method is used to compute direct runoff from excess precipitation. For this model the
transform parameter the SCS method was used which required input for the SCS lag time. Lag time
equals 140 minutes and is a percent of the total time of concentration (Tc) through the basin, calculated
as 0.6Tc. The time of concentration includes calculations for sheet flow, shallow flow, and open
channel flow in the basin. To calculate sheet flow a Manning’s “n” value of 0.80 was determined for
the wooded terrain at the head of the basin, along with a land slope value 0£0.025 ft/ft (measured from
a USGS topographic map), the distance or flow length (measured from a USGS topographic map) is
approximately 100 ft, and the rainfall depth for the 2-year storm =3.7 inches. These values entered into
the equation for sheetflow equates to a travel time of 0.053 hours. After amaximum of 300 feet, sheet
flow usually becomes shallow concentrated flow. Shallow flow is calculated by dividing the flow
length by the average velocity multiplied by a 3600 conversion factor for seconds to hours. The
average velocity for shallow flow was determined to be 2.60 ft/sec and was taken from the TR-55 chart
for shallow flow velocities. The flow length for shallow flow is approximately 5800 fi (measured from
a USGS topographic map). Therefore, time of travel for shallow flow equates to 0.62 hours. Open
channel flow requires the use of the Manning’s equation (v = 1.49*r(2/3)*s(1/2)/n) to find the average
velocity. Entering in a hydraulic radius equal to 1.41 feet (based on a 50 foot top of channel width, 2 to
1 side slopes, and a water depth of 3 feet where area equals 144 sf and perimeter equals 102 1t), a
channel slope of 0.003125 ft/ft (measured from a USGS topographic map) and a Manning’s “n” value
of 0.06 for the stream channel, the average velocity was calculated as 1.75 ft/sec. The flow length in
the channel up to the proposed crossing is approximately 3.95 miles or 20850 feet (measured from
USGS topographic map). Time of travel for open channel flow was then calculated the same way as
shallow flow, by dividing the flow length by the average velocity multiplied by a 3600 conversion

factor for seconds to hours, and equals 3.30 hours. Total time of concentration equals 3.97 hours.




The baseflow parameter was established as the Constant Monthly method and was based on the
observed water depth of approximately 1 foot. Calculated base flow uses the equation of Q = vA,
where v = 1.49*%r(2/3)*s(1/2)/n and A = area of trapezoidal channel shape. The constant “r” is the
hydraulic radius = 0.49 feet, “s” is the channel slope = 0.003125, and “n” is the Manning’s roughness

coeflicient for open channel flow = 0.06. Calculated baseflow was found to be 42 cfs.

The meteorological model was set for SCS Type II storms with rainfall depths entered for the 10, 50,
100 and 500-year events. Table 1 summarizes rainfall depths obtained from the Fulton County
Drainage Manual. The rainfall depth for the 500-year event is derived by extrapolation of the Fulton
County data using the Atlanta Intensity-Duration-Frequency (IDF) curves. The 500-year rainfall

depth is 9.0 inches.

Table 1: 24-hounr Rainfall

Recurrence Interval (years) Rainfall Depth (inches)
2 3.7
5 4.8
10 5.7
25 6.6
50 7.6
100 7.9

Control specifications are required for the model to run. The control specifications were set for a 24

hour period with a time interval of 5 minutes. The time interval, or computation step, determines the

resolution of model results computed during a run.

Modeling was performed with the HEC-RAS (Version 3.1.3, May 2005) program for unsteady flow
under all storm events for the natural, existing and proposed condition. The upstream boundary
conditions in these models were set using a flow hydrograph and the downstream boundary conditions
were set as the normal depth using the hydraulic slope derived from United States Geological Survey
(USGS) Quadrangle Topographical maps. Bridge hydraulic calculations were performed using the
bridge analysis module (WSPRO Method) contained within HEC-RAS.




The design year ADT is 3070 vpd for this site. The design speed is 45 mph. The bridge width of 38
feet was obtained from MOG 4265 for a two-lane rural local road. The design storm 1s the 50-year
event as per GDOT guidelines for a road not designated as a state route and with a design ADT of over

1500.

The drainage basin upstream of the proposed bridge crossing is approximately 5,360 acres (8.37 sq.
mi.) and was measured from the USGS Quadrangle Topographical map for Palmetto, Georgia, in
combination with FIS data. The drainage area for this project site is located in region 1. Peak
discharges for the 10, 50, 100, and 500-year storms were determined by the SCS hydrographs created
in HEC-HMS. These values were compared to FEMA data and discharge values that were
calculated using the regression equations in the USGS publication, “Techniques for Estimating

Magnitude and Frequency of Floods in Rural Basins in Georgia”. Results and discussion of this data

can be found in Section 4.

Manning “n” values for the models created with the new survey data were specified as 0.06 in the
channel and 0.11 in the overbank areas and arc based on a site assessment and engineering judgment.

Manning “n” values contained in the FEMA floodway data (HEC-2) were specified as 0.04 in the

channel and 0.10 in the overbank areas.

FEMA Participation

Since Unincorporated Fulton County participates in the National Flood Insurance Program (NFIF)
administered by the Federal Emergency Management Agency (FEMA), all NFIP regulations apply.
NFIP regulation 60.3(c) specifies requirements for areas mapped by FEMA with a base flood
clevation (BFE) established and no floodway determined. Pea Creek has been previously studied by
FEMA, and at the proposed bridge site is designated as a Zone AE flood area with a 100 year (base)
flood elevation of 770.30 feet. However, this site is not within a designated floodway and no
floodway widths have been established for this creck. The proposed structure has been sized to limit
the backwater to no more than a 1 foot increase in the existing 100 year (base) flood elevation. In

accordance with GDOT guidelines, no FEMA or community coordination is required for this site.




Hydraulic Assessment for Proposed Structure

Using the new survey data, the 10-, 50-, 100- and 500-year events were modeled for the natural,
existing and proposed conditions using the HEC-RAS computer program with the WSPRO bridge
analysis module. The natural conditions model was run with the bridge at Cochran Mill Road
removed. The existing conditions model was run with the existing bridge in place. The proposed -
conditions model was run with the proposed 150 foot bridge at River Station 600. The area of
opening, velocities, and floodstage elevations for the natural, existing and proposed conditions were
calculated using the HEC-RAS modeling. This hydraulic data is detailed in Table 2. Table 3 details
a comparison of data for storage impacts at River Sta. 6+50 (upstream of the bridge crossing) and
River Sta. 5+00 (the section at location of structure). Table 3 compares existing to proposed

conditions based on peak discharge data and water surface elevations.

Channel velocities for the proposed bridge for the 50 and 100-year storms are 7.22 ft/s and 7.58 fi/s,

respectively. These velocities are within the recommended GDOT range of 1.5 to 1.75 times the

natural/unrestricted channel velocity.

The maximum calculated channel scour depth is 9.63 feet for the 100-year storm and 12.97 feet for
the 500-year storm. The maximum pier scour plus contraction scour depth occurs at Bent 2 and is

6.79 feet for the 100-year storm and 8.04 feet for the 500-year storm. (See Predicted Scour Report in

Section 6.)

Models indicate that the existing bridge is overtopped during the 50 and 100-year storms. However,

the proposed bridge clears the 50 and 100-year storms with no flow over the roadway occurring.

The proposed bridge has been sized to limit the 100-year backwater to no more than a one foot
increase over the natural or unrestricted 100-year flood clevation. At the existing bridge the 50 and
100-year storms create 4.77 feet and 4.79 feet of backwater, respectively. At the proposed bridge the
50 and 100-year storms create 0.84 feet and 0.93 feet of backwater, respectively. Relative to the

natural conditions, the above criteria is met.




A minimum of 2 feet of freeboard above the design floodstage and a minimum of 0.5 feet of
freeboard above the 100-year floodstage is required. These conditions have been met or exceeded.

(See Section 10 for clearance calculations.)




Table 2: Hydraulic Data

50-Year Storm

10-Year Floodstage

Existing Proposed
Bridge Bridge
Floodstage 764.33 764.49
Discharge Thru Bridge (cfs) 2574.72 3314.08
Discharge Over Bridge (cfs) 765.25
Area of Bridge Opening (sf) 360.69 556.47
Velocity Thru Bridge (fps) 7.14 5.96
Channel Velocity (fps) 7.57 7.22
Backwater (ft) 4.77 0.84
Approach W/O Bridge 765.17 765.17
Approach W/Bridge 769.94 766.01
Natural Channel Velocity 427
100-Year Storm
Existing Proposed
Bridge Bridge

Floodstage 764.45 764.62
Discharge Thru Bridge (cfs) 2596.64 3566.79
Discharge Over Bridge (cfs) 968.46 '
Area of Bridge Opening (sf) 437.88 576.28
Velocity Thru Bridge (fps) 5.93 6.19
Channel Velocity (fps) 7.95 7.58
Backwater (1t) 4.79 0.93
Approach W/O Bridge 765.32 765.32
Approach W/Bridge 770.11 766.25
Natural Channel] Velocity 4.35

763.49

Note: Approach elevations taken at River Station 8-+00

Natural channel velocities taken at River Station 5+50
Floodstage taken at River Station 5+50
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Spur dike calculations, performed as prescribed in the FHW A publication, HEC-23, “Bridge Scour and
Stream Instability Countermeasures Experience, Selection, and Design Guidance Second Edition,”
indicate that spur dikes are not required at this site. (See Section 8 for spur dike calculations.)
Calculations for riprap, using the method shown in the FHHWA publications, HEC-18, “Evaluating
Scour at Bridges” and HEC-23, “Bridge Scour and Stream Instability Countermeasures Experience,
Selection, and Design Guidance Second Edition,” indicate that Type 1 riprap is sufficient to protect

both embankments of the proposed bridge. (See Section 9 for riprap calculations.)

There is a privately owned structure located in the downstream floodplain approximately 400 feet from
the centerline of the stream in the northwest quadrant. Survey data indicates that the floor elevation of
this structure is 761.71 feet. Calculations indicate that for the existing and proposed conditions the
water surface elevation for the 100-year storm at River Station 5+00 is 764.58 and 764.5 8 feet,
respectively. Relative to existing conditions, the water surface elevation for the 100 year storm at this
location remains unchanged with the proposed bridge structure in place. An expanded analysis of
storage indicates that there is a very minor increase in elevation for the 10-year storm of 0.01 feet (or

1/8”). However, like the 100-year storm, the 50 and 500-year event at the proposed bridge does not

increase flooding conditions at this location.

The proposed 150 foot long bridge was chosen as the replacement for this site as it is the shortest
length structure that provides a ten foot setback from the edge of bank to the roadway embankment

and toes of the abutments, while also providing lower channel velocities and backwater ¢clevations.

A risk assessment was performed for this site and no risk was determined since the proposed drainage

structure is the most cost effective structure that has acceptable backwater and velocity values.

The required maps, calculations, computer runs, roadway and bridge sheets are included in the

following sections.
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2.0 HYDRAULIC SITE INSPECTION

On February 20, 2004, a hydraulic site inspection was performed at the Cochran Mill

Road (CR 1392) crossing over Pea Creek and the following was noted:

i1

The upstream floodplain is densely wooded with moderate underbrush. The
downstream floodplain in the south quadrant is also densely wooded with moderate
underbrush, however the downstream north quadrant is cleared and contains a
building located approximately 400 feet off the creek centerline and 300 feet from the
centerline of roadway. The channel on the upstream side of the proposed bridge
crossing is approximately 50 feet wide with high, well defined and cutting banks that
are lined with brush and overhanging trees. The channel on the downstream side of
the bridge is approximately 60 feet wide, also with high, well defined banks that are
lined with brush and overhanging trees. The channel is approximately 30 feet wide at
the existing bridge crossing.

The bottom of the channel is composed of sand and rock. At the time of the site
inspection, the water in the channel was approximately 1 foot deep and moving
quickly. Tt was observed that the chanmel is clear and contains no debris. Minor scour
was observed at the south abutment. Rip rap has been placed in front of the northern

abutment.

No development was observed in the immediate upstream or downstream
floodplains, except for the structure as noted above. Overhead power lines are
located on the downstream side, approximately 30 feet from the roadway centerline.
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3.0 SITE L(,)CATION USGS QUADRANGLE & FIS MAPS
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16




RICO 1.6 M.l.\

AT

B NCENTZINR:

=y
A,

i

NS

17



¥/

/.

ATER
jatoles

 Litle Pen -
, o~ Creek '

ZONE . AE

‘I,_':zi'ous_ x '
-

i

18

" JOINS - PANEL. 0431,

—. -

FIRM
FULTON COUNTY,

GEORGIA | S
"AND ' INCORPORATED AREAS

, 'Nu_:ﬂ_q;_iq_msumcs-mnaw,] :

FLOGD INSURANCE RATE MAP

PANEL 430 OF 490

(SEE MAF INDEXFOR :.PA._NELS uc:n:pmrfrsm

CONTAINS: BRI .
T

o * MUMBER | PANEL SUFFS
FULTON COUNTY - R T N |

NUMBER shawn ek [
iders; - e COMMUNITY RUMBER,
C . x ok Eh

AP NUMBER |
TG00

" EFFECTIVE DATE:
 JUNE 22,1898

.F_e'deral Emergency . Mam.g:_m:nl Agﬁncy

4




4.0 DRAINAGE DATA COMPARISONS

DISCHARGE DATA FROM FEMA HEC-2

HEC-2 data for the 1998 FEMA Flood Insurance Study for Unincorporated Fulton County provides
discharge values at this site of 2620 cfs for the 10-year storm (Quo), 4800 cfs for the 100-year storm
(Q100), and 9100 cfs for the 500-year storm (Qsqo). Values for the 50-year storm (Qso) were derived
through interpolation of probability plots. It was determined that the 50-year storm (Qsp) is 4000 cfs
at this site. (See probability plots contained in the following pages.) It was noted that FIS values for
the 500-year storm (Qsoo) wWere derived by multiplying the 100-year storm (Quoo) by 1.9, an old

methodology for calculating Qsoo-

DISCHARGE DATA FROM RURAL REGRESSION EQUATIONS

The drainage area for this proj ect site is located in region 1. The measured drainage basin upstream
of the proposed bridge crossing is approximately 5,360 acres (8.37 sq. mi.). Discharges for the 10,
50, 100, and 500-year storms were calculated using the regression equations in the USGS
publication, Techniques for Estimating Magnitude and Frequency of Floods in Rural Basins of
Georgia. (See discharge calculations contained in the following pages.) Discharge values derived

from this publication are at least 40 percent Jower than FEMA values.

DISCHARGE DATA FROM SCS HYDROGRAPHS

Peak discharge values obtained from the HEC-HMS hydrographs for a SCS Type II storms are
1830.8 cfs for the 10-year storm (Qs), 3317.3 cfs for the 50-year storm (Qso), 3569.6 cfs for the 100-
year storm (Qigo), and 4529 cfs for the 500-year storm (Qso0)- (See storm hydrographs contained in

the following pages.) These discharge values were used in the new models created with field survey

data.
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NOTE: The source of the 1998 FEMA discharge values is not verifiable. The hydrographs
caleulated with HEC-HMS allow more accurate modeling of storage and dynamic effects of the
bridge on the resulting water surface profiles and peak flows and are within the accuracy of the

regression flows. (See Discharge Data Summary below)

DISCHARGE DATA SUMMARY

FIS/FEMA Ug(j:r;sgzrraal H}}I'grco:gl:l]}::)is
Storm Event (cfs) {cfs) (cfs)
10-Year Storm 2620 1795.6 1830.8
50-Year Storm 4000 2927.7 33173
100-Year Storm 4800 3493 3569.6
500-Year Storm 9100 5060.4 4529

The difference between peak flows from the HEC-HMS hydrographs and the peak flows from the
regression equations is 2.0% for the 10-year event, 13.3% for the 50-year event, 2.2% for the 100-
year event, and 10.5% for the 500-year event. The accuracy limits of the regression equations for

Region 1 are 31%. Peak flows from the HEC-HMS hydrographs are within these accuracy limits.

20
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DISCHARGE CALCULATIONS USING RURAL EQS.

Drainage Area (sq. mi.) 8.37

Region No. 1

*

Gage No.

Drainage Area @ gage 8.37

Q10*

Q50"

Q100*

Q5007

* no data available

DISCHARGE (cfs)
| Regional |Urbanized; Weighted
Q2 830.7 0.0
Q10 1795.6 0.0
Q50 2027.7 0.0
Q100 3493.0 0.0
Q500 5060.4 0.0
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5.0 FLOOD INSURANCE STUDY INFORMATION

TABLEG SUMMARY OF DISCHARGES connnued '

FLOODING SOURCE
AND LOCATION

" NANCY CREEK -

© At mouth .

... Just downstream of

" West Paces Ferry Road

_ Approxunate!y 1,850 feet-

" upsmeamof

WigucaRoad ~

Approximately 5,550 feet
upstrearm of Wieuca Road ..

Dunwood Road ;

NISKEYCREEK o
. Atmouth :

‘NORTHFORK -
PEACHTREE CREEK
’ At- mouth : '

NORTH UTOY CR.EEI(
At muuth

. At Benjamin E: Mays Dnve
* At Willis:-Mill Road

~ Just downstream:of '
Beecher Road =

PEA CREEK
Avmopth

. At Cochran Mill Road
At Northcutt Road

_ PEACH‘I‘REE CREEK
Atmouth
- Upstream-of conﬂuence

of Nancy- Creek Tnbuta.ry .' _.'::

" Downstrear of -
Northside Drive

Southem Railway

] "Data not available

DRAI'NAGE AREA.

(sg ms!es} I0VEAR 50-YEAR IOG‘YEAR SOO-YEAR .

- 4020

3310 i

2345

JustupstreamofPeachuee o e
' 20060

237

S 10.'1".7.. s
885 .
TsSL ’
B :4{10 -
1427

] 83T -

46 .

13400

93E0
i 8680 =

DownstreamofNorfblic o LT
B T69.800

__PEAK DISCHARGES cfs'

5',71(_)

_6;246 .

L6000

5,094

3,160 -

3,056

C 2374

1,989

3,550
- 2'620

' 1,760

12,306.
10873,

10,511

9,183

41

5799 -

5,500

: 9,485 :

9851

3600
R 3531'

2657

*

oI

17086

a8

9,536

9,300

- 4495
439
3169

16171

11183
CEOILIe L

10,863
96007
9000

: 1,451* F 1_',556_5::5‘ e

8083
5056

~4,865

2938
6500
o ':_j:4,800-" :
3,250
25918
g

o

15,692
15,767
23201
21,800

19,000

12429

: 6,458
Dl 6,196

4340

'_3344 '

. '21.2','400 .
,'_9',1_00": :

6200

3673

27069
22563

231
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6.0 PREDICTED SCOUR REPORT, CALCULATIONS & TABLES

Qverview

Theoretical scour depths for the proposed bridge at this site were calculated by using the methods
shown in the FHW A publication, HEC-18, "Evaluating Scour at Bridges" and the HEC-RAS computer
program. General contraction scour and local pier scour, if applicable, were calculated for the 100 and
500-year storms, as called for in this publication. While geotechnical soil borings were not conducted
for this site, an assessment of the soil type was made in the field during the site inspection. The soil’
type at this site was judged to be medium sand. Therefore, the Dsg and Dy soil particle sizes ate
estimated to be 0.00123 feet (0.38 mm) and 0.00154 feet (0.47 mm), respectively. Tables and
calculations showing predicted scour depths are included in the following pages. The predicted scour
depths at each intermediate bent will be provided to the Office of Materials & Research Soils Lab and

the Bridge Structural Designer for inclusion in the analysis and design of the bridge foundation

Results

Channel scour depths for the 100-year storm and 500-year storm are 9.63 feet and 12.97 feet,
respectively. See next page for predicted scour depths at each intermediate bent. The following
calculation sheets include theoretical scour depths at the abutments in the absence of riprap, however

rip rap placed at the abutments protects against scouring. See Section 8 for rip rap calculations.

Summary & Conclusion

Foundations for the proposed bents should exceed the scour depths noted. The exception will be if

rock is encountered before such depths. Plots of the total scour for the proposed bridge under both

storm events are included in the following pages.
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THEORETICAL SCOUR DEPTHS (feet)

100 Year Storm 500 Year Storm
General Local Total General Local Total
Bent 2 3.19 3.60 6.79 4.44 3.60 8.04
Bent 3 2.81 3.60 6.41 399 3.60 7.59
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Contraction Scour

Hydraulic Design Data — 100 Yr Storm

Left Channel Right
Input Data
Average Depth (f1): 1.94 6.18 2.63
Approach Velocity (fi/s): 0.83 293 1.01
Br Average Depth (fi). 3.88 6.53 3.69
BR Opening Flow (cfs): 655.07 225556 656.16
BR Top WD (ft): 50.79  33.00 56.10
Grain Size D50 (mm): (.38 0.38 0.38
Approach Flow (cfs): 330.16 1721.01 1516.48
Approach Top WD (ft): 205.82 95.00 370.72
K1 Coefficient: 0.640 0690 0.640
Results
Scour Depth Ys (fi): 3.19 9.63 2.81
Critical Velocity (fi/s): 1.35 1.63 1.42
Equation: Clear  Live Clear
Pier Scour
All piers have the same scour depth
Input Data
Pier Shape: Round nose
Pier Width (ft): 1.50
Grain Size D50 (mm): 0.38000
Depth Upstream (ft}: 8.89
Velocity Upstream (ft/s): 6.06
K1 Nose Shape: 1.00
Pier Angle: 0.00
Pier Length (ft): 38.00
K2 Angle Coef: 1.00
X3 Bed Cond Coef: 1.10
Grain Size D90 (mm): 0.47000
K4 Armouring Coef: 1.60
Results
Scour Depth Y's (ft): 3.60
Froude #: 0.36
Equation: CSU equation
Pier Scour Limited to Maximumof Ys=24*a
Abutment Scour
Left Right
Input Data
Station at Toe (ft): 436.57 571.60
Toe Sta at appr {ft): 379.57 576.60
Abutment Length (ft): 155.40 519.12
Depth at Toe {f1): 2.23 4.66
K1 Shape Coef: 0.55 - Spill-through abutment
Degree of Skew (degrees):  90.00  90.00
K2 Skew Coef: 1.00 1.00
Projected Length L' (ft): 15540 519.12
Avg Depth Obstrd Ya (ft):  1.76 2.61
Flow Obstructed Qe (cfs):  216.48  1368.66
Area Obstructed Ae {sq ft): 274.02 135372

36




Results

Scour Depth Y's (ft): 6.48 12.12
Froude #: 0.38 0.27
Equation: HIRE HIRE

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left Bank: 6.79
Right Bank: 6.41
Left abutment scour + contraction scour (ft): 9.67

Right abutment scour + contraction scour (fO): 14.92
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Hydraulic Design Data — 500 Yr Storm

Contraction Scour

Input Data

Results

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 {mm):
Approach Flow {cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (f):
Critical Velocity {ft/s):
Equation:

Left Channe] Right
2.50 7.03 3.22
0.88 2.85 1.05
4,44 7.16 4.25
868.40 2774.03 880.44
51.58 33.00 57.06
0.38 0.38 0.38
516.54 1903.93 2102.80
23471 95.00 623.10
0.640 0.690 0.640
4.44 12.97 3.99
1.40 1.67 1.46
Clear Live Clear

Pier Scour - All piers have the same scour depth
Input Data

Pier Shape:

Pier Width (ft):

Grain Size D50 {mmy}):
Depth Upstream (ft):
Velocity Upstream (£i/s):
K1 Nose Shape:

Pier Angle:

Pier Length (fi):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Results

Scour Depth Ys (ft:
Froude #:
Equation:

Round nose
1.50
0.38000
9.53
6.25
1.00
0.00
38.00
1.00
1.10
0.47000
1.00

3.60
0.36
CSU equation

Pier Scour Limited to Maximum of Ys=2.4 * a

Abutment Scour

Input Data

48

Station at Toe {ft):
Toe Sta at appr (ft):
Abutment Length (fi):
Depth at Toe (ft):

K1 Shape Coef:

Left  Right
571.60
576.60
571.49
5.50

436.57
379.57
184.28
3.08

0.55 - Spill-through abutment

Degree of Skew (degrees): 90.00  90.00

K2 Skew Coef:
Projected Length L' (f):

Avg Depth Obstrd Ya (ft): 2.27
Flow Obstructed Qe (cfs):

1.00 1.00
184.28 571.49
3.18

351.88 1899.55




Area Obstructed Ae (sq ft):418.24 1815.12
Results

Scour Depth Ys (ft): 8.83 14.45

Froude #: 0.36 0.28

Equation: HIRE HIRE
Combined Scour Depths

Pier Scour -+ Contraction Scour (ft):
Left Bank: 8.04
Right Bank: 7.59

Left abutment scour + contraction scour (ft): 13.27
Right abutment scour + contraction scour (ft):18.44
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7.0 SUB-AREA PROPERTY CALCULATIONS & TABLES

HEC-RAS Plan: Proposed 150° Bridge over Pea Creek

[ RiverSta | Q Total | QLeft |Q Channel] Q Right |Area Left|Area Channel|Area Right| Vel Left | Vel Chnl Vel Right
(cfs) {cfs) (cfs) (cfs) (sq ft) (sq f) (sq ft) (fi's) (ft/s) {fi/s)
800 1830.13 | 58.66 | 1281.30 | 490.17 | 114.08 434.31 653.02 0.51 2.95 0.75
800 3317.27 | 295.80 | 1657.49 | 1363.97 | 396.87 586.26 1493.66 0.75 2.83 0.91
800 3569.57 | 341.40 | 1716.58 | 1511.59 | 447.31 609.11 1632.49 0.76 2.82 0.93
800 452421 | 526.25 | 1930.16 | 2067.80 | 642.88 690.43 2155.64 0.82 2.80 0.96
700 1829.20 | 38.01 1348.82 | 44237 | 77.22 409.93 531.6] 0.49 3.29 .83
700 3315.07 | 283.09 | 1670.25 | 1361.72 | 350.84 564.53 1364.75 0.81 2.96 1.00
700 3567.65 | 330.16 § 1721.01 ! 151648 | 399.48 587.46 1500.90 0.83 2.93 1.01
700 4523.27 | 516.54 | 1903.93 | 2102.80 | 586.39 667.88 2005.98 0.88 2.85 1.05
650 1828.78 ! 328.81 | 1098.01 | 401.95 | 217.99 177.44 1103.86 2.25 6.19 2.35
650 3314.08 | 737.02 | 1706.79 | 870.27 | 597.53 231.14 2018.49 3.10 7.38 3.20
650 3566.79 | 808.50 ! 1806.51 | 951.78 | 666.62 239.11 2167.58 3.22 7.56 3.32
650 452288 | 1081.86 | 2178.21 | 1262.81 ; 922.41 267.04 2719.20 3.63 8.16 3.72
600 BRU| 1828.78 | 282.30 | 1277.09 | 269.39 | 126.47 168.88 129.27 2.23 7.56 2.08
600 BRU| 3314.08 { 600.03 | 211537 | 598.68 188.54 210.01 197.68 3.18 10.07 3.03
600 BRU| 3566.79 | 655.07 | 2255.56 | 656.16 | 197.05 215.56 207.08 3.32 10.46 3.17
600 BRU| 4522.88 | 868.40 | 2774.03 | 880.44 | 220.17 236.27 242.59 3.79 11.74 3.63
600 BRD| 1828.78 | 54.85 1686.02 | 87.91 59.94 271.85 79.69 0.92 6.20 1.10
600 BRD! 3314.08 | 202.66 | 2851.00 | 260.42 112.88 311.93 131.66 1.80 9.14 1.98
600 BRD| 3566.79 | 231.80 | 3041.87 | 293.12 | 120.14 317.34 138.81 1.93 9.59° 2.11
600 BRD| 4522.88 | 354.73 | 3740.10 | 428.05 | 147.56 337.62 165.87 2.40 11.08 2.58
530 1828.78 | 57.70 | 1770.36 0.72 128.74 361.62 572.37 0.91 4.90 0.20
550 3314.08 | 222.42 | 3045.83 | 45.83 323.28 421.66 1068.84 1.85 7.22 1.20
550 3566.79 | 254,91 | 3254.53 | 57.35 | 353.51 429.64 1139.06 2.00 7.58 1.34
550 4522.88 1 392.01 | 4019.92 | 110.94 | 474.86 459.33 1408.85 2.52 8.75 1.85
500 1828.52 | 230.71 122547 [ 372.34 | 260.50 267.80 493.66 (.89 4.58 0.75
500 3313.38 | 593.24 | 152536 | 1194.98 | 497.45 305.85 1036.95 1.19 4.99 1.15
500 3566.14 | 656.71 | 1570.02 | 1339.42 | 533.76 311.09 1116.13 1.23 5.05 1.20
500 452269 | 904.72 | 1717.78 [ 1900.19 | 672.24 330.02 1411.22 1.35 5.21 1.35
470 1828.29 | 209.22 | 1295.24 | 323.83 | 239.39 27443 443.85 0.87 4.72 0.73
470 3312.94 | 566.15 1616.55 | 1130.24 | 472.71 314.21 982.12 1.20 5.14 1.15
470 3565.73 | 628.87 | 1663.67 | 1273.20 | 508.52 319.69 1060.68 1.24 5.20 1.20
470 452248 | 873.69 | 1818.97 | 1829.82 i 644.83 339.42 1352.36 1.35 5.36 1.35
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HEC-RAS Plan: Existing Bridge over Pea Creek

River Sta | Q Total | QLeft |Q Channel] Q Right | Area Left|Area ChannellArea Right| Vel Left | Vel Chnl | Vel Right
(cfs) {cfs) (cfs) (cfs) (sq ft) (sq ft) (sq f©) (fi/s) (fi/s) (ft/s

800 1824.43 | 21637 | 768.21 | 839.85 | 668.05 700.28 2222.13 0.32 1.10 0.38
800 3317.27 | 526.89 | 1055.92 | 173445 | 1436.98 959.27 4201.09 0.37 1.10 0.41
800 3569.57 | 572.30 | 1117.93 | 1879.34 | 1493.67 975.98 433896 0.38 1.15 0.43
800 452897 1 74258 | 1366.01 | 242038 | 1636.41 1016.99 4679.03 (.45 1.34 0.52
700 1810.82 | 231.44 | 708.52 | 879.86 | 722.20 721.08 2364.75 0.32 0.98 0.37
700 3316.90 | 559.25 | 960.08 | 1788.56 | 1531.34 086.94 4429.66 0.37 0.98 (.40
700 3566.44 | 580.53 | 1088.63 | 1897.29 | 1589.32 1003.61 4567.88 0.37 1.08 0.42
700 452626 | 752.86 | 1333.54 | 2439.85 | 1734.36 1044.34 4947.15 0.43 1.28 0.50
650 1817.71 | 446.51 613.50 | 457.69 | 1102.39 285.53 3108.77 1.53 3.20 1.49
650 3316.77 | 865.18 | 1541.25 | 910.34 | 2100.42 375.22 5209.94 2.07 4.11 2.04
650 1565.10 | 815.93 | 407.26 | 2341.90 | 2163.72 380.36 5334.88 0.38 1.07 0.44
650 4525.04 | 1053.92 | 493.88 | 2977.24 | 2380.08 397.57 5755.00 0.44 1.24 0.52

600 BRU| 1817.71 1817.71 145.31 12.51

600 DR U| 3316.77 | 463.53 | 2489.58 | 427.14 116.02 265.48 101.75 10.34 9.38 8.48

600 BR U| 3565.10 | 704.81 | 2262.04 | 59548 173.94 273.84 153.88 4.05 8.26 3.87

600 BR U| 4525.04 | 1280.55 2003.04 | 115244 | 285.07 287.63 204.72 4.49 7.28 3.91

600 BRD| 1817.71 1817.71 22577 2.05

600 BRD)] 3316.77 | 437.51 | 254622 | 396.52 116.59 333.65 101.75 9.64 7.63 7.87

600 BR D] 3565.10 | 623.04 | 2407.84 | 531.44 161.08 340.05 140.47 3.87 7.08 3.78

600 BRDj 4525.04 | 1179, 13 | 2278.75 | 1069.05 | 277.72 354.54 282.32 4.25 6.43 3.79
550 1817.71 | 95.40 | 1709.42 | 12.88 286.02 411.42 980.23 1.04 4.15 0.61
550 3316.77 | 17497 | 3117.95 | 23.85 287.97 411.97 984.94 1.89 7.57 1.12
550 3565.10 | 200.48 | 3334.11 | 30.51 314.23 419.21 1047.52 2.04 7.95 1.26
550 152504 | 309.78 | 4152.84 | 62.41 418.08 445.87 1284.81 2.61 9.31 1.80
500 1817.13 | 228.15 1222.21 | 366.78 | 258.67 267.48 489.23 0.88 4.57 0.75
500 3316.50 | 594.03 1525.90 | 1196.58 [ 497.96 305.92 1037.97 1.19 4,99 1.15
500 156435 | 656.26 | 1569.69 | 1338.40 | 533.52 311.05 1115.59 1.23 5.05 1.20
500 4524.50 1 905.19 | 1718.09 | 1901.22 | 67247 330.05 1411.71 1.35 521 1.35
470 1816.72 | 206.69 | 1291.59 | 31844 | 237.57 274.09 439.42 0.87 4.71 0.72
470 3316.26 | 566.96 | 1617.21 | 1132.09 | 473.16 314.28 983.13 1.20 5.15 1.15
470 1563.8¢ | 628.40 | 1663.35 | 1272.12 | 508.25 319.65 1060.08 1.24 5.20 1.20
470 450444 | 87418 | 1819.36 | 1830.90 | 645.06 339.45 1352.85 1.36 5.36 1.33
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8.0 GUIDE BANK (SPUR DIKE) CALCULATIONS

Spur dike calculations were performed in accordance with the FHWA publication, HEC-23, “Bridge
Scour and Stream Instability Countermeasures Experience, Selection, and Design Guidance Second
Edition,” and are shown in the following pages. Based upon these calculations, the projected length
of the spur dike under proposed conditions is lower than the values represented in nomographs
contained within HEC-23. This indicates that the projected length is less than the minimum

requirement for spur dike construction. Therefore, no spur dike structure will be required for this

project.

Guide Bank Caiculations: HEC-23

Total Discharge of Stream for 100 year storm,
Q= 3567 cfs

Lateral/floodplain discharge of either floodplain intercepted by the embankment,

Q= 952 cfs
(Right Bank, representing higher value)

Discharge in 100 feet of stream adjacent to the abutment,

Qmo: 1721 cfs
{Q in channel)

Therefore, QfQqpo = 0.55

Cross-sectional flow area at the bridge opening at normal stage,
A= 576

Average velocity through the bridge opening,
Q/Anz =Vn2= 6.19 fi/s

Projected length of guide bank,
L= N/A (Lower value than obtainable from the charts and

tables in HEC-23)

* \/alues for above calculations are taken from discharge and flow area values
for the 100 year storm profile at the upstream bridge face.
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9.0 RIPRAP CALCULATIONS

The FHW A publications, HEC-18, "Evaluating Scour at Bridges” and HEC-23, “Bridge Scour and
Stream Instability Countermeasures Experience, Selection, and Design Guidance Second Edition,”
were used to determine the riprap requirements for this project. Calculations are based on the 100-
year storm. The two sizes of riprap used by GDOT are Type 1 and Type 3, each with a median
diameter (Dso) of 1.14 feet and 0.64 feet, respectively. The unit weight for all stones is 165 pounds
per cubic foot. The depth and extent of riprap will conform to GDOT standards (see Preliminary
Bridge Layout for Riprap Detail). Plastic filter fabric will be required under the riprap as well.

The calculations summarized in the following table indicate that the larger sized Type 1 riprap will
be required at the abutments for the proposed conditions, and that the apron width will be 8 feet.
Calculations for riprap are based on the Isbash relationship described in HEC-18 and HEC-23.

Calculations for the apron width are in accordance with Chapter 14 of the Georgia Department of

Transportation Drainage Design Manual.
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RIP RAP SIZING (HEC-18), based on Isbash relationship:

Dgg = Median stone diameter, ft

V= 6.19 Characteristic avg. velocity in the contracted section, ft/s
Ss= 2.64 Specific gravity of rock riprap

g= 32.20 Gravitational acceleration, 32.2 ft/s

y= 3.96 Depth of flow in the contracted bridge opening, ft

K= 0.89 0.89 for a spill-through abutment

1.02 for a vertical wall abutment

D50 = 0.65

Since Dsp < 1.15, Use Type | Rip Rap

Apron Width = 7.92 ft=8ft minimum USE 8 FT APRON

3.96 Depth of flow in left overbank, ft
3.86 Depth of flow in right overbank, ft

761.00 Ground elevation at left overbank
761.30 Ground elevation at right overbank

764.96 W.S. elevation, 100 yr upstream
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10.0 CLEARANCE CALCULATIONS

As per GDOT policy, the proposed bridge superstructure shall clear the 50-year (design) floodstage
by a minimum of 2 feet and the 100-year floodstage by a minimum of 0.5 foot. The following table
lists the bridge clearance results, which meet or exceed the minimum requirements:

Clearance to the Low Chord of Bridge

Design Event Flow Floodstage | Low Cherd of | Freeboard
(year) (cfs) (feet) Bridge (feet) (feet)
10 1,828.8 763.49 766.80 3.31
50 3,314.0 764.49 766.80 231
100 3,566.8 764.62 766.80 2.18
500 4,522.9 765.12 766.80 1.68
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11.0 HYDRAULIC ENGINEERING FIELD REPORT

Location:
District: 7  County: _ Fulton Project No.: BRZLB-121(2) P.L. No.: 771275

Location: Cochran Mill Road (CR 1352)

Stream Name: Pea Creek
On road from Palmetto (town) to Cedar Grove (town) at Station
General location is 7 miles from Palmetto (town) in a northwest direction.

Surveyed by:

Site Information:
Cross sections of the floodplain should be shown on the Roadway Plans at (1) 50" to

100’ upstream and at centerline of crossing or (2} 50’ to 100’ downstream and at
centerline of crossing. These can be taken from the roadway cross sections and
should be plotted by the road designer. See TOPPS section 4270 for Elevation
Datumn. Cross seclion elevations should be accurate to + 0.5 feel. Cross-sections
located upstream or downstream of centerline should be laken parallel to the bridge
and extend out far enough on each side of the floodplain until an elevation is reached
that is two feet higher than the Flood of Record Elevation. If the project does not
extend far enough lo use roadway cross sections fo oblain the desired elevations,
elevations should be shot parallel to the existing road off the roadway fill. These shots
should be made where there is a significant change in elevation (2.0 ff) and can be
spaced as much as 500 ft. apart. The road designer will plot on the roadway plans or
attach a sketch showing the meander of both banks of the stream for a distance of
500’ both upstream or downstream. Also show on a skelch the waler surface

elevation and the flowline elevation of the stream every 100 feel.

Drainage area = _8.37 sq. miles. How obtained? (map, traverse) USGS Topographic Maps +

FEMA Data
Character of drainage area: (Flat, rolling, mountainous, ctc.) Rolling, wooded and moderately

vegetated
Are banks stable, caving, steep, etc.? _high banks, well defined

Is stream cutting or filling at site? cutting
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Are dikes present? _No _If so, describe them:
Are there other things (dams, levees, pipes or culverts etc.) in flood plain that would interfere

with natural drainage of site? _N/A
Describe character of flood valley as to uniformity and obstructions. Also determine any natural

obstructions. Flood plain is narrow and rolling hills

Water Surface Data at Bridge Site:
If not available. give elevations where found.

Extreme High Water Water Surface
(Give date of Elevation
occurrence) at time of Survey

Elevations and dates of same: Unknown

Source of information:

Head (or backwater from :
N/A

)

Location where taken:

Elevation of extreme low water: Unknown Date:

Are there flood control works (dams, levees, etc.) upstream of crossing? _N/A
1f so, give location, date of construction, drainage area, elevation of top of dam and spillways,

etc.
Give other factors which affect water stages (highwater from other streams, reservoirs, tides, etc.)

Existing Bridge at or near Proposed Site:
(NOTE: Complete all information in this section if new bridge is replacing old.)

Bridge identification Number: _121-5114-0

Elev. Floor: 768.3 Roadway width: _19.5 ft
Built by: Date built: 1935

Is there any indication of scour at piers or abutments? Some minor scour at the south abutment

Is bridge on a skew? No
Show sketch on survey notes of any dikes or protective work around piers or abutments. Was

this placed subsequent to construction?
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Miscellaneous Information:

Are there any houses that have been flooded or may be flooded? Yes

Provide location and floor elevation: located in downstream North quadrant, FFE = 761.71 ft

Give any other information that would be helpful to designers (Name of Owner, Elevation and
Date of Flood, Number of times house has been flooded, etc.): structure appears to be an
outbuilding or barn, flooding history not available

QOther Bridges Across Same Stream:

The information in these sections is needed for bridges immediately upstream and
downstream. Include photos of each crossing. Submit sketches of these bridges and
waterways if not on a State Route. If the upstream or downstream bridge is on a State

Route, the State Route number can be given in lieu of the information in Section 1

below.

Section 1

Upstream

Downstream

Distance from proposed structure, upstream
or down (scale to mile):

_NA

_NA_

Railroad or highway bridge. Year of

construction:

Type (Deck or thru truss, girder, etc.):

Kind of substructure:

Number and length of spans

Drainage area above bridge

sq.ft.

sq.ft.

Area of waterway below extreme high

water

sq.ft.

sq.ft.

Does this carry entire flood discharge?
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If not, state kind and area of additional sq.ft. sq.ft.

Section 2

Give all obtainable information as to scour.

Has any protective work been placed since construction?
Should waterway be greater or less?
Why?
Is bridge well located with respect to stream and valley?

Miscellaneous Information:
Give any other information that would be helpful to designers: Rocks have been placed

on the immediate downstream side of the structure. Existing roadway embankments

are very steep, 1.5:1 or less.

Prepared by: C. Matyas
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12.0 RISK ASSESSMENT SHEET

Initial Assessment for all
Encroachments
( circle appropriate )

h 4

VES Will backwater be NO Will backwater be NO
decreased as a result of » increased as a result of the
the encroachment? encroachment?
YES
h 4
V\;rh " of th v The project has
ich of the } . . oni
below constraints Will the project have any of the following no significant
eliminates the impacts due to the construction or encroachments.
design from backwater?
further analysis? .. .
( mark constraint ) 1. A significant potential for 4
interruption or termination of the
4 transportation facility that is needed
for emergency vehicles or provides NO

a community’s only evacuation
YES route?

2. A significant potential for property
damage or hazard to life?

(If any answer is yes, the block is yes )

X 1. The proposed drainage structure is the most cost effective
structure that has acceptable backwater and velocity values.

2. The proposed bridge is the minimum length structure that
provides satisfactory clearance from the toe of endrolls to top
of the stream banks.

3. The proposed bridge is the minimum length required to avoid
encroachment on the existing regulatory floodway or
otherwise satisfies FEMA requirements.

4, The proposed bridge was sized to avoid wetland impacts.

A A 4

File the assessment
and design by
appropriate methods.
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13.0 ROADWAY PLAN SHEETS
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N - PROJECT LOCATION

NOTE: THE CO-0RDINATES LISTED ARE WEST ZONE

GRID CO-DRDINATES BASED ON THE GA. STATE PLANE

CO-DRDINATE SYSTEM,
HORIZONTAL DATUM :NAD 1983
VERTICAL DATUM 1NAVD 1988

MIBPOINT COORDINATE

STATION 209+37.5@
N 1313792.7581
E 2133653.8462

DEPARTMEN’]

[~y

STAT

\‘

4

A

OF GEORGIA

PLAN AND PROFILE OF PROPOSED

CR 1392/COCHRAN MI|LL ROAD BR/DGE
REPLACEMENT OVER PEA CREEK

FULTON COUNTY

FEDERAL AID PROJECT

REQ'D 150’ x 38’ BRIDGE

Georgia D.O.T. P.1 No. 771275
FEDERAL ROUTE Ne. N/A
STATE ROUTE Ne. N/&
EOUNTY ROUTE No. 1392

OF TRANSPORTATION

ROAD CLOSED DURING CONSTRUCTION

"SEE SHEET NO. 2 FOR INDEX*

BEGIN PROJECT

STA, 201+00.00
N [313274.370
E 2133034.0270

THIS PROJECT 1§ LGCATED 188% IN FULTON COUNTY
AND CONGRESSIUNAL DISTRICT 13,

PROJECT DESIGNATICN : EXEMPT
PDP CLASSIFICATION : MINGR

FUNCTIONAL CLASSIFICATIGN ; RURAL MINGR COLLECTGR

ROTE:

ALL REFERENCES IN THIS BOCUMENT, WHICH INCLUDES ALL PAPERS, WRITINGS, DOCUMENTS DRAWINGS, OF PHOTUGRAPHS USED,
OR TO BE USED IN CONNECTION WITH THIS DOCUMENT, TG "STATE HIGHWAY DEPARTMENT OF GEORGIA', "STATE HIGHWAY
DEPARTMENT', *GEORGIA STATE HIGHWAY DEPARTMENT®, 'HIGHWAY OEPARTMENT', OR *DEPARTMENT® WHEN THE CONTEXT THEREOF

MEANS THE STATE HIGHWAY DEPARTMENT OF GEORGIA MEAN, AND SHALL BE DEEMED TG MEAN THE DEPARTMENT OF TRANSPORTATION.

THE OATA, TGGETHER WITH ALL OTHER INFORMATION SHOWN ON THESE PLANS, OR IN ANY WAY INDICATED THEREBY, WHETHER BY
URAWINGS OR NOTES, OR IN ANY DTHER MANNER, ARE BASED UPON FIELD INVESTIGATIONS AND ARE BELIEVED TO BE INOICATIVE OF

ACTUAL CONDITIONS. HOWEYER, THE SAME ARE SHOWN AS INFORMATION ONLY.ARE NOT GUARANTEED, AND DO NOT BIND THE DEPamtMENT | TRAFFIC AD.T.

OF TRANSPORTATION IN ANY WAY., THE ATTENTION OF THE BIDDER 15 SPECIFICALLY DIRECTED.TO ARTICLES 192.24, 182.P5,
AND 194.83 OF THE SPECIFICATIONS OF THE DEPARTMENT OF TRANSPORTATION, STATE OF GEOHGIA, FOR THE CONSTRUCTION
OF ROADS ANO BRIDGES, CURRENT EDITION, AND ANY MODIFICATIONS THEREOF, WHICH WILL BE A PART OF THIS CONTRACT.

ALL WORK TO BE DONE IN ACCORDANCE WITH THE SPECIFICATIONS OF THE DEPARTMENT OF TRANSPORTATION OF GEORGIA,

CURRENT EDITION. AS APPROVED BY THE FEDERAL HIGHWAY ADMINISTRATION. :

BRZ1B-121(22), FULTON

COUNTY

EXSTL.R/W _ __ _ | e T0 SR 70—
— === =g 1309/COCHRAN MILL ROAD
T T T T T T EXTS B /W
END PROJECT
STA. 217+15.00
R 134252.3560
£ 2134787.390
PLANS PREPARED BY
DATE OISTAICT 7 ENGIMEER

~ :
. I’ 1 ./
™. d /7
N\ e .
~ 1 ) ' :[ /
~ l’ll V
el e
7] 200 400
DESIGN DATA: AASHTC 2007 COUNTY NG,
TRAFFIC AD.T.: ;4‘1}(;% ggggj LENGTH OF PROJECT 121
MILES
TRAFFIC D.H.V.: 307 (2025) NeT LENaTH OF Pond _;;Z
- 2, ADWAY 2.
$IR$§JI(?K§AL DIST.: 5 O; NET LEHGTH OF BRIDGES 2.820
o ; 79 NET LENGTH OF PROJECT 2.308
% 24 HR TRUCKS: 7% NET LEMGYH OF EXCEPTIONS .08
SPEED DESIGN: 45 MPH GROSS LENGTH OF PRDJECT 8.306

REVISION
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Travel Lane Travel Lone
Varies arie
ALLOWABLE RANGES TABLE 0" to 207 0'to 2 SLOPE CONTROLS

HiH

i

FOR THIS PROJECT, CROSS SLOPES THAT ARE ADJUSTED TO HEST FIT*
EXSTING FAYEMENT SLOPES ARE SUBJECT TO THE FOLLOMNG LMTS:

A. NORMAL CROWN
SECTION WiITH GRADES SECTION WIT% C&RADES

0.5% OR GREATER LESS T

O.0150 = MINMUM Q050 - MINMUM

0.0200 - DESIRABLE 0.0200 - DESRABLE

Q0250 ~ MAXMUM 0.0300 - MAXMUM
B. SUPERELEVATION RATE

S.E, RATE SHOMN ON FLANS OR SE RATE EXISTING N FELD,

WHICHEVER IS GREATER.

G SUPERELEVATION TRMBITJD’HM?H QENGTH FROM FLAT PONT 10 FLL SD)

RATE OF CORRESPONDING DIFFERENCE N
CHANGE GRADE BETMWEEN PIVOT PONT
AND LDCE OF PAVEMENT
MINIMLM 1450 Q678
DESRABLE F200 a.50%
MAXMUM F300 0.33%

LENGTH SHALL BE SET TO AVOD CREATING A FLAT CUTTER GRADE
ON LOW SIOE AND TO AYOD FLAT CROSS SLOPES AT OR NEAR TRE
LOKF PONT OF VERTICAL CURVES.

O POSITONNG OF SUPERELEVATION TRANSITION LENGTH O SMPLE CLRVES
50¥ OF TRANSITION WNSDE CURVE - MAXIMUM
33X OF TRANSITION INSDE CURVE - DESIRABLE
20X OF TRANSITION INSDE CURVE - MiNMUM

NOTE: CRONN RPE-OQUT SHALL BE AT THE SAME RATE AS THE SE TRANSITON.
£ SMOOTHNG OF BREAKS W EDGE PROFLE AT BEGN AND END

END OF TRANSITION
SHALL BE ACCOMPLISHED BY VERTICAL CURVE NITH A MMM LENGTH
fIN FEET)EQUAL TO THE SFPEED DESIGN (N MPHL.

,——f’ij”””’—

y-3 ROADWAY
SHLE. GRADED FOR TP.12  ANCHOR

15-6*

SEE PLAN FOR LOCATION
SEE GA STD 4052 FOR DETALS
AT.S

2t

TANGENT
STA. 20/+00
STA. 210+50

£

igr-g* 120"

TYPICAL SECTION No. |

SECTION
70 206+50
TO 2/7+15

127 -0* 10°-¢* 12°-0*

47-0°

Travel Lone

Travel Lane

TANGENT
STA. 206+50

PAVEMENT MATERIAL SCHEDULE
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RECYCLED ASPH. CONC.19 mm SUPERPAVE, GPIOR GP2, INCL. BITUM, MAT'L & H. LIME, 220 1BS./SY, DESION MIX LEVEL A

© RECYCLED ASPH. CONC. 25 mm SUPERPAVE, GPIOR GP2, INCL. BITUM, MAT’L & H.LIME, 330 LBS./SY, DESIGN MIX LEVEL A
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Ta 210+50
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AN TG FOA S N D e aee

e vt g

- THGAL ST BTAL TY UMD R
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r !g{.&

SLOPE | cut | FIL
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3:l = -
2:_|OVER I0"|OVER 10"

CUT SLOPES MAY BE A MAXIMUM OF 24
TO REMAN WITHIN THE RIGHT OF WAY
LMITS, FILL SLOPES STEEPER THAN 4
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To BE PLACED O A ilH..l.Sl! G ANOTHER EXISTING EMEANKMENT WA 186
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%
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- "
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e

e
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DEPARTHENT OF TRANSPORTATON
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/ J.R. OLVIEDO SE= K L
!
/
8@ . I Er—— — ! _ § i R
e 150.00°VC
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14.0 PRELIMINARY BRIDGE LAYOUT




E\Pag Creek\Hydro\Cochran Mllover Pea Creek\TT2T5BRIDGEPLAN.dgn

07-NOV-2005
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MIN.

|

i
I [
: 1
; TOTAL LENGTH OF BRIDGE = 150%-0* '
T v
I 1 | | 1
o d ! Vg \
50"-0 ; X : 500! . soe0-
i 1 1 LIMIT OF RIPRAP,
I 1 g 1 / TYP,
f.’ | = 1 //
APPROX. LOCATION .
' OF EXSTING. BEID.EL_ 3! r' 2 e
 S——————— v
1 i + 1 “l ]
TR
- ;o - ’
T~ P . : 7
T0 PALMETTO Af‘\\ \\ L p P / ~, END_BRIDGE
NN e E L A $TA, 209+70
208+00 € DAingE &P-G-L-- ~ ?,}\ 2.8 209400 7,7 210+00
L ,_n—?—i. - A N 50°-5G°-02*F
- — - —_—e e - — e e AR e —— . e - — e b —~l-"°—°iT-=r_--. l.—.__rl_.-_-_.._-__-_..____.___..-___!_-_.-__.__-__
L} s0°-00-007, 1. I'? il 7E l ;’ |
=1
BEGIN BRIDGE !
§TA. 208+20 <= B.F.F.R. BENT | ~— & EENTrf :é ; . l' : ~— § BENT 3 BFPRBENT 4 ~ee]
fl'; : - 0 SR 70
!l! [ [ T
It ! irh
: L N T
1 ra T T
——— 3 ! ~ \L ———
. Ay
P A N g/
Vid ~ NN
$on ~ . \\ 1S4
~
A ~ PLAN Y
PLACE RIP RAP AND FILTER FABRIC FROM 2 FT, BELOW N S A, > o
CORICINAL GROUND TO 2 FT,ABOVE FLOODSTAGE ELEVATION, ~ 4>€¢ =
EXTEND RIF RAP AEESFRL_}TESRFASBERIC nguFT' BEEYR%NDBE’;%% Cf ""o
OF WINGWALLS UNL. 0 Wl NO . WHi ~
ELEVATION 1S L0¥é§ THAN 2 F7. A%OVE FLOODSTACGE, EXTEND CONSTRUC?ION SEOUENCE HOTES .‘;g
RIP RAP AND FIL FABRIC ACROSS BERM. 1 =
L SETUP DETOUR SIGNAGE AND CLOSE EXISTING BRIDGE. NEW MAIN LINE BRIDGE - MINIMUM BOTTOM ;3
2. REMOVE EXISTING BRIDGE IN OF BEAM ELEVATION SHALL BE NO LOWER &t +0.1%

PVISTA, 216+
EL, 77,35

SYATE | PAOGECT wumgER | SHEET | TOTAL

SHEETS

GA. BRILB-121(22)

DESIGN DATA

SPECFICATIONS «---—----- AASHTO 1996 (WITH 1997 & 1998 INTERIMS)
(DESIGN FOR SEISMIC PERFORMANCE CATEGCORY A)
TYPICAL HS20-44 AND/OQR MILITARY LOADING ------- IMPACT ALLOWED

FUTURE PAVING ALLOWANCE 30 LB/FT2

BRIDGE CONSISTS OF
3 - 50'-0"AASHTO TYP ? MOD PSC BEAM SPANS ---- SPECIAL DESIGN
KANSAS CORRAL RAIL ====sssnzmnmmmemmaeno oo SPECIAL DESIGN
2 - PILE END BENTS SPECIAL DESIGN
2 « PILE INTERMEDIATE BENTS SPECIAL DESIGN

24"TYPE | RIPRAP

TRAFFIC DATA

TRAFFIC ADT 1400 12005
ABT 3070 12025)

DESIGN SPEED 45 MPH

TRUCKS 1%

24 HR. TRUCKS "4

DIRECTIONAL 50%

UTILITIES

TELEPHONE - BELLSOUTH TELECOMMLINICATIONS, INC,
ELECTRIC - GREYSTONE
WATER - CITY OF ATLANTA WATER

BENCH MARK

TaM

PAINTED SGUARE ON BRIDGE ABUTMENT
5TA, 208+79.80, 10,54 LT.

ELEV = T70.8HNAVD 88)

DRAINAGE DATA

FLOODSTAGE EL. 00 YR, FLOOD ACCORDANCE WITH GA D.0,T, SPECKFICATIONS. ITS“"T’és?gg-”- THE PROPOSED LOW CHORD
BFPA. =3 3. CONSTRUCT NEW BRIDGE. o FLOOD FREQUENCY [DISCHARGE |MEAN VELOCITY | pack | AREA OF OPENING
] 4. SHIFT TRAFFIC TO NEW BRIDGE. IYR) (CFS) {FT/SEC) WaTER {UNDER HGHNATER
3 5. REMOVE DETOUR SIGNAGE. PROPOSED BRIDGE DECK TO BE BUILT ON PROPOSED GRADE DATA
_ 7— NORMAL CROWN DF 2%, 50 3314 5.96 0.84 556
CRiCINAL ESEDABDVE CONSTARUCTION SEOUgENCE SHALL BE CGORDINATED WITH 100 3566.8 649 0.53 576
o ADWAY OPERATIONS. SEE ROADWAY PLANS. N LIEU OF THE ABOVE X 127
PLASTIC FILTER FABRKC -0 SEQUENCE, THE CONTRACTOR MAY SUBMIT A PROPOSED CONSTRUCTION 300 4522.9 §.35 z 53l
RIP RAP DETALL SEQUENCE FOR APPROVAL. DRAINAGE AREA: 8.37 SO.MILES
NO SCALE
f 50%-0" & o ] sor-0r & THEQRETICAL SCOUR DEPTHS (FT)
100 YEAR STORM 500 YEAR STORM
Ho ° o o BENT LOCATION | GENERAL | LOCAL TOTAL | GENERAL |  LOCAL TOTAL
2w = af BT o
gzt zls i SER BENT 2 349 3.60 5.79 444 3,60 8.04
IS SIE SIE G~ BENT 3 28 3.60 6.4 3.09 3.60 7.59
o 2|z Sl S d
i bl EXISTING ERIDGE SERIAL:  121-5l14-0
| | 0 EXISTING BRIDGE LDt 121-0329X -00B02N
170 i gg g PROJECT PA: 771215
N M _f - It BRIDGE NO. |
—— rd P 2 760 .
760 O - N - | — @ 0@% Post, Buckley, Schuh & Jernigan, Inc.
@ ~ __I . Q CONSULTING ENGINEERS cnd PLANNERS
~— - 7‘
—_—_——————— T GEORGIA
750 , - 750 "
| 3 DEPARTMENT OF TRANSPORTATION
] . PRECONSTRUCTION DIVISION-OFFICE OF BRIDGE DESIGN
APPROX. EXISTING GROUND LINE
140 BERM ELEVATIONS @ l PROPOSFD GROUND LINE 740 % BRIDGE REPLACEMENT
END BENT |  ELEVATIONS @ THEORETICAL SCOUR DEPTH : ¥ CR 1392/COCHRAN MILL RD.
NOTES: . YT L S0 TRFS. {500 YEAR STORM) 2 OVER PEA CREEK
ELEV, 764.49 2
TATOVS D LEUATIONS ARE AL 0N FROFLE e e ELEV. 745 g uLTon congy Y YO e 12)(22)
#% STATIONS AND ELEVATIONS ARE ALONG PROFIL 2Lt 764.95 ELEV, 764.62 _ -
CRADE LINE AT THE INTERSECTION OF PROFILE F
GRADE LINE AND B.F.P.R. OR G BENT. 4 RT, 164,95 - gfgvrgégig. erer e oo Tee. 2008
@ EXISTING FILE TG BE REMOVED, NGTE: FOR BRIDGE STAKING ELEVATION )
—————— N oesioneD_ CMM | cheeren HWC | REviEWED
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150Bridge RIVER-1

Reach-1 RS: 600 Profile: 50 yr Opening: Single

E.G. US. (ft) 765.99 |Element Inside BR US | Inside BR DS
W.S. US. (ft) 765.48 E.G. Elev () 765.86 765.52
Q Total (cfs) 3314.08 {W.S. Elev (ft) 764.80 764.63
Q Bridge (cfs) 3314.08 |Crit W.S. (ft) 763.90 763.34
Q Weir (cfs) Max Chl Dpth (f1) 7.80 10.13
Weir Sta Lit (ft) Vel Total (ft/s) 5.56 5.96
Weir Sta Rgt (ft) Flow Area (sq ft) 596.23 556.47
Weir Submerg Froude # Chl 0.70 0.56
Weir Max Depth (ft) Specif Force (cu ft) 2240.90 2487.58
Min El Weir Flow (ft) | 772.51 |Hydr Depth (1t) 4.28 4.00
Min El Prs (ft) 769.50 |W.P. Total (ft) 159.72 157.38
Delta EG (fi) 0.85 |Conv. Total (cfs) 31254.8 39701.3
Delta WS (ft) 0.99 |Top Width (ft) 139.42 138.96
BR Open Area (sq ft) ! 1260.59 |Frctn Loss (ft) 0.34 0.22
BR Open Vel (ft/s) | 596 C&E Loss (ft) 0.00 0.00
Coef of Q 0.79 | Shear Total (Ib/sq ft) 2.62 1.54
Br Sel Method WSPRO |Power Total (Ib/ft s) 14.56 9.16
150Bridge RIVER-1 Reach-1 RS: 600 Profile: 100 yr Opening: Single

E.G. US. (ft) 766.25 |Element Inside BR US | Inside BR DS
Ww.S. US. (ft) 765.72 {E.G. Elev (ft) 766.10 765.74
Q Total (cfs) 3566.79 | W.S. Elev (ft) 764.96 764.77
(Q Bridge (cfs) 3566.79 |Crit W.S. (ft) 764.08 763.60
Q Weir (cfs) Max Chl Dpth (ft) 7.96 10.27
Weir Sta Lft (ff) Vel Total (fi/s) 5.76 6.19
Weir Sta Rgt (ft) Flow Area (sq fi) 619.69 576.28
Weir Submerg Froude # Chl 0.72 0.58
Weir Max Depth (ft) Specif Force (cu ft) 2430.87 2665.14
Min El Weir Flow (ft) | 772.51 |Hydr Depth (ft) 4.43 4.14
Min El Prs (ft) 769.50 |W.P. Total (ft) 160.97 158.44
Delta EG (ft) 0.91 |Conv. Total (cfs) 32947.3 412121
Delta WS (fi) 1.10 | Top Width (ft) 139.89 139.36
BR Open Area (sq ff) | 1260.59 |Frctn Loss (ft) 0.36 0.23
BR Open Vel ({t/s) 6.19 |C & E Loss (ft) 0.00 0.00
Coefof Q 0.78 | Shear Total (Ib/sq fi) 2.82 1.70
Br Sel Method WSPRO |Power Total (1b/fi s) 16.21 10.53




150Bridge RIVER-1

Reach-1 RS: 600 Profile: 500 yr Opening: Single

E.G. US. (fi) 767.18 |Element Inside BR US | Inside BR DS
Ww.S. US. (fi) 766.57 |E.G. Elev (ft) 766.99 766.57
Q Total (cfs) 4522.88 |W.S. Elev (f) 765.59 765.31
Q Bridge (cis) 4522.88 |Crt W.S. (ft) 764.70 764.42
Q Weir (cfs) Max Chl Dpth (fi) 8.59 10.81
Weir Sta Lft (ft) Vel Total (ft/s) 6.39 6.95
Weir Sta Rgt (ft) Flow Area (sq ft) 708.02 651.05
Weir Submerg Froude # Chl 0.77 0.65
Weir Max Depth (fi) Specif Force (cu ft) 3195.14 3383.98
Min El Weir Flow (ft) | 772.51 |Hydr Depth (f) 5.00 4.62
Min El Prs (ft) 769.50 |W.P. Total (ft) 165.65 162.42
Delta EG (ft) 1.10 | Conv. Total (cfs) 39581.7 47125.9
Delta WS (ft) 1.45 |Top Width (ft) 141.65 140.85
BR Open Area (sq ft) | 1260.59 |Frctn Loss (ft) 0.42 0.28
BR Open Vel (fi/s) 6.95 |C &E Loss (fH) 0.00 0.00
Coef of 0.77 | Shear Total (Ib/sq ft) 3.48 2.31
Br Sel Method WSPRO |Power Total (Ib/ft s) 22.26 16.01
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RIVER: Pea Creek

REACH: Cochran Mill RS: 800
INPUT
pescription: Begin Reach
Staticn Elevation Data nums= 21
Sta Elev Sta Elev 51a Elev Sta Elev 5ta
g 774.1 100 770.3 200 766.7 100 763.9 350
430 763.8 438 759.3 442.5 758.8 485  762.8 498
510 757.5 522 757.2 524.5 760.8 525 764 660
800 762.5 900 763 1000 764. 1100 766.1 1300
1350 773.3
Manning's n values num= 3
sta n val Sta n val 5ta n val
0 L11. 430 .06 525 .11
Bank Sta: Left Right Lengths: Left channel  Right coeff Contr
430 525 100 100 100 .1
Sediment Elevation = 0
CROSS SECTION CUTPUT Profile #max ws
E.G. Elev (ft) 764.26 Element Left OB
vel Head (ftr) 0.14 wt. n-val. 0.110
w.S. Elev (ft) 764.12 Reach Len. (ft) 100.00
crit w.s. (ft) Flow area (sq ft) 72.01
£.G. Slope (ftr/ft) 0.003002 area (sy ft) 72.01
Q votal (efs) 1830.13 Flow (cfs) 34.59
E_w width (ft) 693.64 Top width (ft) 137.74
vel Total (ft/s) 1.84 ><m. vel, (ft/s) 0.48
Max Chl opth ﬁmﬂw 6.92 Hydr. Depth (ft) Q.52
Conv. Total (cfs 33402.4 conv. (cfs) 631.3
Length wtd. (ft) 10G.00 wetted Per. (ff) 137.75
Min ch €Y (ft) 757.20 shear (1b/sq Tt) 0,10
Alpha 2.64 Stream_Power (1h/ft s) G.05
Frctn Loss () 0.30 cum volume (acre-ft) 1.06
C & E Loss (1) Cum SA (acres) 1.19
CROSS SECTION
RIVER: Pea Creek
REACH: Cochran mill RS: 700
INPUT
Description:
station £ievation Data nums= 21
Sta Elev Sta Elev sta Elev Sta Elev Sta
0 773.8 100 770 200 766.4 300 763.6 350
430 763.5 438 759 442.5 758.% 485 762.5 498
310 757.2 522 756.9 524.5 760.5 525 763.7 660
800 762.2 PG 762.7 1000 764 1100 765.8 1300C
1350 773
Manning's n values num= 3
sta n val sta n val 5ta n val
c .1l 430 .06 525 A1
Bank Sta: Left Right Lengths: teft Channel Right coeff Contr.
. 430 525 23 50 58 .1
Sediment Elevation = 0
CROSS SECTION QUTPUT Profile #max ws
E.G. Elev (ft) 763.98 Element Left OB
vel Head (ft) 0.14 wt. p-val. 0.110
w.s. Elev (ft} 763.84 rReach Len. {ft) 28.00
crit w.s. (fo) Flow Area (sq ft) 75.26
E.G. Sope (fr/ft) 0.002909 Area ﬁmﬂ ft) 75.28
Q Total (cfs) 1829.57 Flow {cfs) 316.49
4om width (ft) 696.29 Top width (ft) 138.58
vei total (ft/s) 1.81 Avg. vel. (ft/s) 0.48

10yrnatural. rep.txt

Elev
763.3
757.8
762.6
769.3
Expan.
.3
Channel  Right OB
0.060 0,110
100.00 100.00
406.36 514.23
406. 36 514.23
1386.14 409, 4¢
95. G0 460,90
3.41 0.80
4.28 1.12
25289.0 7472.2
101.95 460.92
0.75 0.21
2.558 0.17
2.44 4.82
0.48 3.56
Elev
763
757.5
762.3
769
Expan,
.3
channel  gight on
0.06C 0.110
50,00 58.00
408.59 525.08
408,59 525.08
1376.931 416.17
95.00 462.71
3.37 0.79

Page 2




max chl Dpth {ft) 6.94 Hydr. Depth {fr) 0.54
conv. Total {cfs) 33924.4 conv. (cfs) 676.7
Length witd. (ft) 52.28 wetted Per. ﬁmnw 138.59
min ch el (ft) 756.90 shear {Ib/sq ft 0.1¢
Alpha 2.64 s5tream_Powar (1b/ft_s) 6.0
Fretn Loss (fr) 0.13 cum volume (acre-ft) .89
C & E Loss (ft) cum sa (acres) 0.87
CROSS SECTION
RIVER: Pea Creek
REACH! Cochran Mill RS: 650
INPUT
pescription: upstream of aridge
sStation £levation Data num= 20
5ta Elev 5ta Elev Sta Elev Sta Elev Sta
0 773 100 769.2 200 765.6 150 763 438
453 759.5 483 761.5 487 762.3 492 761 500
510 757 518 757 520 762 527 761 800
900 761.9 1000 763.2 1100 765 1300 768.2 1350
Manring's n values num= 3
sta n val sta n val sta n val
0 .11 487 .06 520 .11
Bank Sta: Left Right Lengths: Left channel Right coeff Contr.
487 - 520 104 100 86 .1
Sediment Elevation = @
CROSS SECTION GUTPUT Profile #max WS
E.G. Elev (ft) 763.84 Element Left os
vel Head (ft) 0.06 wt. n-val. 0.110
W.s. Elev mmaW 763.77 Reach Len. (ft) 104.00
crit w,.s., (ft Flow Area (sg fr) 203.31
E.G. Slope {fr/ft) 0.002265 Area ﬁmﬂ ft) 203,31
Q Total {(cfs) 1829.30 Flow (cfs) 140.52
Top width (ft) 726.60 Top width (i) 181.68
vel Total (ftr/s} 1.27 ><m. vel. (ft/s) 0,69
Max €hl ppth (ft) 6.77 Hydr. Depth {ft) 1,12
Conv. Total (cfs) 38439.6 Conv. (cfs) 2952.8
Length wtd. (ft) 94,34 wetted Per. (ft) 182.36
Min ch €1 (ft) 757.00 shear (ib/sq ft) 0.16
Alpha 2.57 stream Power (1b/ft s) .11
Freth Loss (Ft) 0.21 cum volume (acre-ft) 0.80
C & E Loss {ft) cum SA (acres) 0.77
CROSS SECTION
RIVER: Pea Creek
REACH: Cochran Mj11l RS: 550
INPUT
Description: Downstream of Bridge
Station Elevation pata num= 19
s5ta Elev sta Elev 5ta Elev Sta Elev Sta
0 773 100 769.2 200 765.6 350 783 487.5
497 757.5 499 754.5 510 754.5 520 754.5 547.5
620 763 700 761.8 800  76l.4 900  76l.9 1000
1100 765 1200 766.6 1300 768.2 1350 772.2
manning's n values num= 3
sta n val sta  n val S5ta n val
¥] 13 487.5 .06 547.5 11
Bank sta: Left Right Lengths: Left Channel Right Coeff Contr
487.5 S47.5 50 50 50 .1

Sediment Elevation = 0

CROSS SECTION OUTPUT Profile #Max WS

Expan.

channel
0.060
100.00
174.81
174.81
577.00
33.00
3.30
5.30
12124.7

Elev
762.2
763.5
763.2

Expan.
-3

10yrnatural .rep.txt
1.13
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E.G. Elev {f1) 763,67 Element Left OB
vel Head {(ft) 0.15 WE. a-vai. 0.110
w.5. Elev (ft) 763.52 Reach Len. (Fr) 50.00
it w8, (fr) Flow area (sq ft) 134.45
E.G. Siope (ft/ft) 0.002150 Area ﬁmm ft) 134.45
Q Total (cfs} 1828.62 Flow (cfs) 72,72
Top width (ft) 697.88 Top wWidth (ft) 167.55
vel Total (ft/s) 1.68 ><m. vel. (ft/s) 0.54
max Chl opth (ft) 9.02 Hydr. pepth {ft) 0.80
Conv. Total (cfs) 39435.6 conv. (cfs) 1568.2
Length wtd. (ft) 50.00 wetted Par. (ft) 167.56
Min ch E1 (ft) 754.50 shear (1b/sq ft) 0.11
Alpha 3.47 Stream Power (1b/ft s) 0.06
FreTn Loss (Fr) 0.13 cum volume (acre-ft) 0.40
C & E toss (ft) Cum SA (acres) 0.35
CROSS SECTION
RIVER: Pea Creek
REACH: Cochran Mill RS: S00
INPUT
Description:
Station Elevation pata hums: 18
s5ta Elev Sta Elev Sta Elev S5ta Elev sta
Q 773 100 769.2 200 7B5.6 350 762 380
495 762.5 50¢ 754 516G 754 520 754 531
660 763 800 76L.4 90 761.9 1000 7463 1100
1200 766.6 1300 768.2 1350 772.2
Manning's n values num= 3
Sta n val sta n val S5ta n val
Q 11 495 .08 531 11
Bank sta: Left Right Lengths: Left Channel Right Coeff Contr
495 531 30 30 30 .1
sediment Elevation = 0
CROSS SECTION QUTPUT Profile #Max wS
E.G. Elev {f1) 763.59 Element Left oB
vel Head (ft) 0.22 wt. n-val. 0.110
w.$. Elev (ft) 763.37 Reach Len. (ft) 10.00
crit w,s, (ft) Fiow Area (sg ft) 260.46
E.G. Slope (fur/ft) 0.003067 Area nmw ft) 260.46
Q Total (cfs) 1828.23 Flow (cts) 230.64
Top width (ft) 725.90  Yop width (ft) 202.23
vel Total (ft/s) 1.79 ><m. vel., {ft/s) 0.89
max chl ppth (ft) 9,37 Hydr. Depth (ft) 1.29
Conv. Total (cfs) 33009.7 conv, {cfs) 4164.4
Length wtd, (ft) 30.00  wetted per. (ft} 202.26
Min ch g1 (ft) 754.00 Shear (Th/sg ft) .25
Alpha 4_45 Stream_ Power (1b/ft s) 0.22
Frctn Loss {ft) 0.09 Ccum volume (acre-ft) 0.17
C & E Loss (fr) Cum sA (acres) 0.14
CROSS SECTION
RIVER: Pea Creek
REACH: Cochran Mil1 RS: 470
INPUT
pescription: tEnd of Reach
Station Elevation Data num= 19
5ta Elev Sta Elev Sta Elev 5ta Elev Sta
0 773 100 769.2 200 765.6 350 762 380
495 762.5 500 754 510 754 520 754 532.5
538 762.8 660 763 800 761.4 900 761.9 1000
1100 765 1200 766.6 1300 768.2 1350 772.2
Manning's n values num= 3
sta  n Val Sta n val sta n val

channel
0.060

Expan.
.3

Channet

L0yrnatural.rep. Xt
Right OB

Right 0B
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o il 495
Bank sta: Left w¢w:n
495  532.%

sediment Elevation = 0

L06 53205 L1l

Lengths: Left channel wright
Q 0 0

CROSS SECTION OUTPUT Profile #Max ws

E.G. Elev (ft)
vel Head (ftt)
w.5. Elev (ft)
crit w.s. (ft)
E.G. Slope (ft/ft)
@ Total (cfs)

Top width (fr)

vel Tetal {Ft/s)
Max chl oppth (ft)
Conv. Total (cfs)
Length wtd. (ft)
min ch €1 (fr)
Alpha

Frctn Loss (ft)

C & £ Loss (Fr)

763.52 Element,
0.25 wt. n-val.
763.27 rReach Len. (ft)
759,72 Flow Area {sq ft)
0.003246 Area ﬁmm ft)
1827.98 Flow (cfs)

716.23 Top width (ft)
1.91 avg. vel. (ft/s)
9,27 Hydr. Depth (ft)

32082.5 conv. (cfs)
wetted Per. (ft)

754.00  shear (lb/sq ft}
4.38 Sstream Power {1b/ft s)

cum volume {acre-ft)
cum Sa {acres)

SUMMARY OF MANNING'S N VALUES

River:Pea Creek

Reach River Sta. nl nz n3
Cochran Mill BOO L1 .06
Cochran mil} 700 .11 .06
cochran Mil1] 650 .11 .06
Cochran Mill 550 L1 08
Cochran Mill 500 J11 .06
Cochran mill 470 1 .06

SUMMARY OF REACH LENGTHS
River: Pea Creek

Reach River Sta. Left Channel
Cochran ¥ill 800 100 100
cochran Mill 700 28 50
Cochran Mill 650 104 100
Cochran Mill 550 50 50
Cachran Mil] 500 30 30
Cochran Mill 470 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Pea Creek

Reach River sta. Contr. Expan.
Cochran Mil)l 800 1 -3
Cochran Mill 700 .1 .3
Cochran Mill 650 .1 .3
Cochran Mi]] 550 1 3
Cochran #1711 500 .1 .3
Cochran mil} 470 W .3
profile output Table - Standard Table 1

Reach River Sta profile @ Total Min Ch EI

coeff Contr.

.1

Left OB
0.110

239.36
239.36

W.5.

Elev

10yrnatural. rep. txt

Expan.
"3
channel Right OB
0.060 .110
274,43 443.76
274.43 443.76
1295.11 323.71
37.50 480.90
4.72 0.73
7.32 J.982
22730,3 S68L.4
44,87 480.94
1.24 0.19
5.85 0.14
Crit w.s. E.G. Elev

Page 5
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(cfs) (Ft) {ft} {ft) (fr) (fr/ft) (ft/s) (sq ft (ft)
Cochran Mill 800 Max WS 1830,13 757.20 764.12 764.26 G. 003002 3.41 992,60 693.64
Cochran Mill 700 Max WS 1829.57 756.90 763.84 763.98 0.002909 3.37 100€.93 696.29
cochran Mi11 650 Max ws 1829.30 757.00 763.77 763.84 0.002265 3.30 1440.92 726.60
Cochran Mil1l 550 Max Ws 1828.62 754.50 763.52 763.867 0.002150 3.65 1086.55 697.88
Cochran mill 500 Max ws 1828.23 754.00 763.37 763.5% 0.003067 4.58 i021.79 725,90
Cochran i1l 470 Max Ws 1827.98 754.00 763.27 759.72 763.52 0.003246 4.72 957.54 716.23
profile output Table - Standard Table 2
rReach River Sta profile E.G. Elev  w.S. Elev vel Head Frctn Loss C & E Loss @ Left Q Channel @ Right Top width
(fr) (f) (ft) (fe) (ft) (cfs) {cfs) (cfs) (fo)
Cochran mill 800 Max WS 764.26 764.12 0.14 0.30 34,59 1386.14 409. 40 693,64
Cochran Mill 700 Max ws 763.98 763.84 0.14 0.13 36.49 1376.91 416.17 £96.29
Cochran Mill 650 Max WS 763.84 763.77 0.06 0.21 140.52 577.00 111L.78 726.60
cachran mill 550 Max Ws 763.67 763.52 Q.15 0.13 72.72 1327.97 427.93 697,88
Cochran Mill 500 Max ws 763.59 763.37 0.22 0.09 230,64 1225.39 372.19 725.90
Cochran mMill 470 Max Ws 763.52 763.27 0.25 209.16 1295.11 323.71 716.23

Page 6
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HEC-RAS Version 3.1.3 may 2005
U.S$. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street
pavis, california

X Ko KKAAXN XK 20K XX HKXXX
X X X X X X X X X X

X X X X X X X X X

MO0 XXX X K00 KXXX XAHXAXX KHAK
X X X X X X X X X
X X X X X X X X X X
X X 00K HKAXX X X X X HXXXX

PROJECT DATA L

Project Title: Natural Condition w/S00 yr hydrograph
Project File : 500yrnatural.prj

Run Date and Time: 10/16/2005 12:43:07 pPm

project in English units

Project Description:
Natural Condition at Pea Creek

PLAN DATA
Plan Title: Natural Condition w/500 yr hydrograph
Pflan File : C:\Data\HEC-RAS Projects\Pea Creek\Hydrograph Runs\500yrnatural.p09

Geometry Title: Natural Condition
Geometry File : C:\Data\HEC-RAS Projects\Pea Creek\Hydrograph Runs\50Cyrnatural.g07

Flow Title
Fiow File

Plan Summary Information:
Number of: “Cross sSections

e 4 Multipie Openings = 0
Culverts = o Inline_Structures = 0
Bridges = 0 Lateral Structures = 0
Computational Information
water surface calculation tolerance = 0.01
Critical depth calculation tolerance = (.01
Maximum number of iterations = 20
maximum_difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Optiens
Critical depth computed only where necessary
Conveyance Calculation Methed: At breaks in n values only
Friction Slope Method: Average Conveyance
Computationai Flow Regime; Subcritical Fiow

GEQOMETRY DATA

Geometry Title: Natural Condition

Geometry Fite : C:\Data\HEC-RAS Projects\pPea Creel\Hydrograph Runs\500yrratural.g07
CROS5 SECTION

RIVER: Pea Creek
REACH: Cochran mMill RS: 800

INPUT
Page 1




Description: Begin Reach

station Elevation pata nuRi=
sta Elev Sta Elev
0 774.1 106 770.3
430 763.8 438 759.3
510  757.5 522 7872
800 762.5 900 763
1350 773.3
Manning’s n values num=:
sta n val 5ta n val
o] .11 430 .06
Bank Sta: teft Right Lengths:
430 525

sediment Elevatien = 9

CROSS SECTION OUTPUT Profile #Max WS

E.G. Elev (ft) 765.0%
vel Head (ft) 0.15
W.5. Elev nﬁﬁw 765.84
crit w,.s5. (ft
E.G. Slope (fr/ft) 0.002737
Q Total (cfs) 4524.21
Top width (ft) 854,87
vel Total {(ft/s) 1.94
Max Chl ppth (ft) 8.64
Conv. Total (cfs) §6483,3
Length Wtd, (ft) 100.00
mMin ch el {ft) 757.20
Alpha 2.48
Frctn Loss (ft) 0.27
C & E Loss (ft)
CROSS SECTICN
RIVER: Pea Creek
REACH: Cochran Mill RS: 700
INPUT
Description:
Station Elevation Bata num=
Sta Elev Sta Elev
Q 773.8 100 770
430 763.5 4318 759
510 757.2 522 756.9
BOO  762.2 900  762.7
1350 773
Manning's n values aum=
sta n val Sta i oval
0 .11 430 .06
Bank Sta: Left Right Lengths:
. 430 525
Sediment Elevation = Q

CROS5 SECTION CUTPUT Profile #Max

E.G. Elev (fr) 765.72
vel Head (ft) .14
w.5. Elev (ft) 765,58
crit w5, (fo)
E.G. Slope (ft/ft) 0.002647
q Total {cfs) 4524.04
Top width (ft) 858.25
vel Total {ft/s) 1.92
Max Chl ppth (ft) 8.68
Conv. Total (cfs) 87940.1
Length wtd. (ft) 51.69
win ch E1 (ft) 756.90
Algha 2.47
0.13

mﬂnﬁ:romm mﬁﬁw
C & E Loss (ft

CROSS SECTION

21
Sta Elev Sta Elev sta
200 766.7 300 763.9 350
442.5  758.8 485 762.8 498
524.5 760.8 525 764 660
1000 764.3 1100 766.1 1300
3
sta n val
525 .11
Left Channel Right coeff Contr
100 100 100 .1
Ejement Left o8
wt. n-val. 0.110¢
Reach Len. (ft) 100.00
Flow area (sq ft) 362.46
Area nmm ft) 362,46
Flow (cfs) 381.60
Top width {ft) 199.29
avg. vel. (ft/s) 1.05
Hydr. pepth (ft) 1.82
conv. {cfs) 7294.4
watted Per. (ft) 199.33
shear (1b/sq ft) 0.31
stream pPower (Tb/ft s) 0.33
cum volume (acre-ft) 3.61
Cum SA (acres) 1.77
21
Sta Elev Sta Elev Sta
200 766.4 300 763.6 350
442.5 758.5 485 762.5% 498
524.5 760.5 525 763.7 660
1000 764 1100 765.8 1300
3
Sta n val
525 .11
reft Channel Right Coaff Contr
28 50 58 .1
ws
Element Lefr oB
wt. n-val, 0.11)
Reach Len. (ft) 28.00
Flow area {sq Tt) 369.89
Area nmm ft) 369.89
Flow (cfs) 386.45
Top width (ft) 200.62
><w. vel. (ft/s) 1.04
Hydr. Depth (ft) 1.84
Conv. (cfs) 7311.9
wetted per. (ft) 200.865
shear (1i/sgq ft) 0.30
stream Power (1b/ft s) 0.32
Cum volume (acre-ft) 2.77
Cum SA {acres) 1.31

500yrnatural . rep. txt

£lev
763.3
757.8
762.6
769.3
Expan,
.3
channel  Right OB
G. 060 .110
100,00 100.00
570.190 1397.54
570.10 1397.54
2326.90 1815.71
95.00 560,57
4,08 1.30
6.00 2.49
44480.3 34708.6
101.95 560.60
0.96 Q.43
3.90 0.55
3.26 1.6
.48 4.28
Elev
763
757.5
762.,3
769
£xpan.
.3
Channel  Right o8B
0. 060 0.110
50,00 58.00
573.63 1418.38
573.63 1418.138
2311.9¢ 1825.69
95.00 562,63
4.03 1.29
6,04 2.52
44939.7 35488.6
101.95 562.66
0.93 0.42
3.75 0.54
1,95 B.38
.26 3.00
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RIVER: Pea Creek

REACH: Cochran Mill RS: 650

INPUT i .,
Description: upstream of Bridge

station €levation Data num=
sta Elev Sta Elev
4] 773 160 769.2
453 759.5 483 761.5
510 757 518 757
900  761.9 1000  763.2
Manning's n values num=:
sta n val Sta n val
0 .11 AB7 .06
Bank sta: Left Right Lengths:
487 520
sediment Elevation = 0

CROSS SECTION QUTPUT

£.G. Elev (ft) 765.58

vel Head (ft) 0.08
w.S. Elev (ft) 765.51
crit wW.s, (fr)
E.G. Slope (ft/ft) 0.002302
Q Total (cfs) 4523.91
ﬂcm width (ft) 926.55
vel Toral (ft/s) 1.57
Max Chl ppth {(ft) 8.51
Conv. Total (cfs) 94282.2
Length wid, (ft) 93.09
Min ch €1 (ft) 757.00
Alpha 1.96
Frctn toss (ft) 0.22
C & E Loss (ft)

CROSS SECTION

RIVER: Pea Creek

REACH: Cochran mill RS: 550

INPUT
Description: Downstream of Bridge

Station Elevation Data num=

s5ta Elev Sta Elev

0 773 100 769.2

497 757.5 499 754.5

620 763 700 761.8

1100 765 1200 766.6
Manning’s n values num=

sta n val sta n val

0 11 487.5 .06

Bank Sta: Left Right Lengths:
487.5 547.5

Sediment Elevation = 0

CROSS SECTION OUTPUT

E.G. Elev (ft) 765.40
vel Head (ft) G.17
w.5. Elev (ft} 765.24
crit w.s. (ft)

E.G. Slope (ft/ft) 0.002436
Q Total (cfs) 4523, 52
Top width (ft) 893.78
vel Total {ft/s) 1.85
Max chl opth (ft) 10,74
Conv, Total (cfs) 91653.3
iength wtd. (f1) 50.00
Min ch E1 (fr) 754.50
Alpha 3.15
Frctn Loss (ft) 0.13

C & E Loss {ft)

CROSS SECTION

profile #Max ws

profile #mMax ws

20
5ta Elev Sta Elev Sta
200  765.6 350 763 438
487 762.3 492 761 500
520 762 527 761 800
1100 765 1300 768.2 1350
3
sta n val
520 .11
Left Channel Right coeff Contr.
104 100 86 .1
Element Left OB
wt. n-val. 0.110
reach Len. {ft) 104,00
Fiow Area (sq ft) 605.20
Area mmw ft) 605.20
Flow (cfs) 651.98
Top width (ft} 281.75
avg. vel. (ft/s) 1.08
Hydr. pepth (ft) 2.15
conv. (cfs) 13587.8
wetted per. {(ft) 282.44
shear (1b/sq 1) 0.31
stream power (Tb/ft s} 0.33
cum volume (acre-fi) 2.46
Cum SA (acres} 1.15
19
sta Elev sta Elev Sta
200  765.6 350 763 487.%
510  754.5 520 754.5  5471.5%
BOO 761.4 900 761.9 1000
1300 768.2 1350 772.2
3
sta n val
547.5 L11
Left channel Right Coeff Contr
50 50 50 .1
Element, Left o8
wt. n-val. 0.110
Reach Len. (ft) 50.00
flow Area (sgq fr) 506.73
Area nmm ) 506,73
Flow {cfs) 518.46
Top width (ft) 266.51
avg. vel. (ft/s) 1.02
Hydr. Depth (ft) 1.90
Conv. (cfs) 10504.9
wetted per. (1) 266,53
shear {lb/sq ft) 0.29
Stream Power (ib/ft s) 0.30
cum volume {acre-ft) 1.13
Cum SA (acres) Q.50

S00yrnatural.rep.txt

Elev
763.5
757.5
76L.4
772.2
ExXpan.
.3
Channel  Right oB
0.060 0,110
100.00 86.00
232.04 2035.15
232.04 2035.15
932.76 2939.17
33.00 611.81
4.02 1.44
7.03 3.33
19439.6 61254.8
37.30 611.91
0.89 0.48
3.50 0.89
1.49 6.08
0.19 2.21
Elev
762.2
763.5
763.2
Expan.
.3
channel Right 0B
0.060 L1190
50.00 50,00
466.60 1477.12
466,60 1477.12
2141.20 1863. 86
60.00 567.26
4.59 1.26
7.78 2.60
43383.9 37764.6
64.14 567.30
1.11 0.40
5.08 0.50
0.869 2.61
0.08 1.05



RIVER: Pea Creek

REACH: Cochran Mill RS: 500
INPUT
pescyiption:
station Elevation Data hum= i8
sta Ejev Sta Eley Sta Elev 5ta Elev 51a
G 773 100 769.2 2006 765.6 350 762 380
495 762.5 500 754 510 754 520 754 531
660 763 800 761.4 900 761.9 1000 763 1100
1200 766.6 1300 768.2 1350 772.2
mManaing's n values num= 3
s5ta n val sta n val sta n val
0 11 495 .06 531 .11
Bank Sta: reft Right tengths: teft channel Right coeff Contr,
495 531 30 10 30 .1
sediment Elevation = 0
CROSS SECTION ouThyT Profile #Max ws
E.G. Elev (ft) 765.28 Element, Left c8
vel Head (ft) Q.18 wt. n-val, 0.11¢
w.s. Elev (ft) 765.10 Reach Len. (ft} 30.00
crit w.5, {(ft) Flow Area (sq ft) 672.31
E.G. Slope (ft/fr) 0.003004 Area nmﬂ ft) 672.31
q Total {cfs) 4523.28 Flow {cfs) 904,87
Top Width (ft) 885.64 Top width (ft) 274.26
vel Total (ft/s) 1.87 avg. vel. (ft/s) 1.35
max Chi pbpth (ft) 11.10 Hydr. bepth (ft) 2.45
Conv, Total (cfs) B2525.7 Conv. {cfs) 16509.0
Length wrd. (ft) 30.00 wetted Per. (ft} 274.31
Min ch YV (fr) 754.00 shear (1b/sq ¥t} 0.46
Alpha 31,25 Stream Power (1b/ft s) 0.62
Frctn Loss (ft) 0.09 Cum voiume (acre-ft) 0.45
C & E Loss (ft) Cum SA (acres) 0.19
CROSS SECTION
RIVER: Pea Creek
REACH: Cachran mill RS: 470
INFUT
Description: End of Reach
station Elevation Data num= 19
sta Elev 5ta Elev 5ta Elev 5ta Elev Sta
0 773 100 769.2 200 765.6 350 762 380
495 762.5 500 754 51¢ 754 520 754 532.5
538 762.8 660 763 800 76).4 900 761.9 1000
110G 765 3200  766.6 1300 768.2 1350 772.2
Manning's n values aum= 3
5ta n val sta n val sta h val
0 L1l 495 .06 532.5 .11
Bank Sta: Left Right tengths: Left channel Right coeff Contr
. 495 _ 532.5 0 0 0 .1
sediment £levation = 0
CROSS SECTION OUTPUT Profile #Max ws
E.G. Elev ({ft) 765.20 Element Left o8
vel Head (ft) 0.20 wt. n-vai. 0.110
W.5. Elev (ft) 765.00 rReach Len. {ft)
crit wW.s. (ft) 763.76 Flow Area (sq ft) 644,91
E.G. Slope (ft/ft) 0.003153 area (sq ft) 644.91
Q Total (cfs) 4523.14 Flow {cfs) B73.86
Top Width (ft) 875.16 Top width (ft) 270.06
vel Total (fi/s) 1.94 - Avg. vel, (ft/s) 1.35
Max chl ppth {ft) 11.00 Hydr. Depth {ft) 2.39
Conv. Total (cfs) 80551.2 conv. (cfs) 15562.3
Length wtd. (ft) wetted per. (ft) 270.11
Min Ch E1 (ft) 754.00 shear (1b/sg fr) 0.47
alpha 3.38 Stream_power (1b/ft s) 0.64

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

cum volume (acre-ft)
Cum SA (acres)

500yrnatural.rep. txt

Expan.
.3

Channel
0.060

Elev
761.3
762.3

783

Expan.
.3

channel
0.G60

Right 0B
0.110
30.00

1411.36

1411.36

Right OB
0,110

1352.54
1352.54
1830.19
567.60
1.35
2.38
32593.3
567.65
0.47
0.63
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SUMMARY OF MANNING'S N VALUES

River:Pea Creek

Reach

cechran Mil
cochran Mil
cochran Mil
Cochran Mi]
Cochran mil
Cochran Mil

River Sta.

SUMMARY OF REACH LLENGTHS

River: Pea Creek

Raach

Cochran M
Cochran M
Cochran M
Cochran M
cochran ™
cochran M

SUMMARY OF CONTRACTION AND EXPANSTON COEFFLCIENTS
River: Pea Creek

Reach

Cochran mil
Cochran Mil
Cochran Mil
Cochran Mil
Cochran Mil
Cochran Mil

River Sta.

Profile output Table - Standard Table 1

Reach

Cochran M
cochran M
Cochran M
Cochran ™
Cochran M
Cochran M

Profile output

Reach

Cochran M
Cochran M
Cochran M
Cochran M
Cochran ™
Cochran M

River Sta

Table - standard Table 2

rRiver Sta

al n2 n3
L13 .06 W11
W11 .06 .11
.11 .06 11
A1 .06 L11
L11 .06 A3
.11 .06 Wl
veft Channel right
100 100 100
28 50 58
104 100 86
50 50 50
30 30 30
0 ¢ 0
contr. Expan.
W1 .3
.1 .3
.1 .3
L .3
.1 .3
.1 3
frofile Q Total Min Ch E1  Ww.S5. Elev
(cfs) {ft) (ft)
Max WS 4524 2% 757.20 765.84
Max WS 4524.04 756,90 765.58
Max WS 4523.91 757.00 765,51
Max ws 4523.52 754,50 765.24
Max ws 4523.28 754.00 765.10
Max WS 4523.14 754.00 765.00
Profite E.G. Elev w.5. Elev vel wead
(o {ft) ()
Max Ws 765.99 765.84 0.15
Max ws 765.72 765.58 0.14
Max ws 765.38 765,51 0.08
Max WS 765.40 765.24 0.17
Max WS 765.28 765.10 0.18
Max ws 765.20 765.00 0.20

500yrnatural. rep.txt

Crit w.s.
()

7€3.76

Frctn Loss
(ft)

E.G. Elev

(ft)

765.99
765.72
765.58
765.40
765.28
765,20

C & E Loss
(fo)

Page 5

E.G. Slope
(fr/fuv)

0.002737
0.002647
0.002302
0.002436
0.003004
0.003153

Q Left
(cfs)

vel chnl
(ft/s}

4.08
4.03
4.02
4.59
5.21
5.36

Q Channel
(cfs)

2326.90
2311.90

932.76
2141.20
1717.90
1819.09

Flow Area
(sq fr)

2330.10

2361.89
2872.40

2336.88

Q Right
(cfs)

1815.71

1900, 51,
1830.19

Top width
(ft)

854.87
B58.25
926.55
893,78
885.64
875.1¢%

Top width
(fry

Froude # Chl




50yrnatural.rep. txt

HEC-RAS Version 3.1.3 May 2005
U.S. Army corp of Engineers
Hydrologic Engineering Center
609 second Street
pavis, california

X X 00X XXX, HXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X
POOKRNKK XAXK X XXX 0K SOOOKK KKK
X X X X X X X X X
X X X X X X X X X X
X X OXXXKRX XXXX X X X X XXXXX

PROJECT DATA

Project Title: Natural Condition-w/50 yr hydrograph
Project File : 5O0yrnatural.prj
Run Date and Time: 10/16/2005 12:29:29 PM

Project in eEnglish units

Project Description:
Natural Condition at Pea Creek

PLAN DATA
Plan Tirle: Natural Condition w/50 yr hydrograph
Plan File : C:\Data\HEC-RAS Projects\rea nqmmxmzwnwam1mu: Runs\50yrnatural.pog
Geometry Title: Natural Condition
Geometry File : C:\Data\HEC-RAS Projects\Pea Creek\nydrograph Runs\S50yrnatural.g07

Flow Title
Flow ¥ile

Plan Summary Information:

Number of: ~“Cross Sections = 6 Multiple Openings
Culverts = 0 Inline_Structures
Bridges = ] Lateral Structures

n
ooo

[}

Computational Information

water surface calculation tolerance = 0.01
critical aannr calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum_difference tolerance = 0.3
Flow tolerance factor = 0,001

Computation options
critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: subcritical Flow

GEOMETRY DATA

Geometry Title: Natural cendition

Geometry File : C:\Data\HEC-RAS Projects\Pea Creek\Hydrograph Runs\50yrnatural.g0?
CRDSS SECTION
Page 1




RIVER: Pea Creek
REACH: Cochran Mill

INPUT .
pescription: Begin Reach
station Elevation Data

sta Elev Sta
0 774.1 100
430  763.8 438
510 757.5 522
800 762.5 900
1350 773.3
Manning's n values
sta n val Sta
0 .11 430
pank Sta; Left Right
430 525

sediment Elevation = O
CROSS SECTION QUTPUT

£.G. Elev (ft)
vel Head (ft)
w.5. Elev (ft)
crit w.5. (ft)
E£.G. Slope (ft/ft)
q Total {(cfs)

Top width (ft)

vel Total (ft/s)
max chl ppth (ft)
Conv. Total (cfs)
Length wtd. (ft)
Min ch E1 (ft)
Alpha

Frcin Loss (ft}

C & £ Loss (ft)

CROSS SECTION
RIVER: Pea Creek
REACH: Cochran Mill
INPUT

Description:
Station Elevation Data

sta £lev s5ta
0 773.8 100
430 7863.5 438
510 757.2 522
80C 762.2 900
1350 773
mManning's n values
sta n val Sta
0 .11 430
8ank sta: weft Right
430 525

Sediment elevation = O

CROSS SECTION OUTPUT Profile #Max

E.G. glev (ft)

vel wead {ft)

W.s. Elev (ft}
crit w.s. (fu)
E.G. Slope (ft/ft)
Q votal (cfs)

Top width (ft)

vel Total (ft/s}

RS: 800

Lengths:

765.32
0.14
765,17

0.002810
3317.27
794.11
1.86
7.97
62576.3
100.00
757.20
2.61
0.28

RS: 700

nun=
Elev
770
759
756.9
762.7

num=
n val
.06

rengths:

765.04
0.14
764.90

0.002726
3316.19
796.71
1.84

pProfile #Max WS

21
Sta Elev Sta Elev Sta
200 766.7 300 763.9 350
442.5 758.8 485 762.8 498
524.5 760.8 525 764 660
1000 764.3 1100  766.1 1300
ES
sta n val
525 W1
Left channel Right coeff Contr,
100 100 100 .1
Element Left OB
wt. n-val, 0.110
Reach ten. (ft} 100.00
Flow Area {sq ft) 237.71
Area ﬁmﬂ ft) 237.71
Flow (cfs) 208.35
Top Width (ft) 175.52
><m. vel. (ft/s) 0.88
Hydr. Depth (ft) 1.35
conv. (cfs) 3930.3
wetted Per. {ft) 175.54
shear (1b/sg ft) 0.24
stream_Power (1h/ft s) 0.2
Cum Volume (acre-ft) 2.50
Cum SA (acres) 1.54
21
Sta Elev 5ta Elay sta
200 766.4 300 763.6 350
442.5  758.5 485  762.5 498
524.5 760.5 525 763.7 &G0
1000 764 1106 765.8 1300
3
s5ta  n val
525 L1
teft Channel Right Coaff Contr,
28 50 58 .1
WS
Element Left oB
wt, n-val, 0.110
Reach Len. (ft) 28.00
Flow Area (sq ft) 242.72
Area nmm ft 242,72
Flow (cfs) 211,66
Top width (fr) 176.54
Avg. vel. (ft/s) 0.87

50yrnatural.rep. txt

Elev
763.3
757.8
762.6
769.3
£xpan.
.3
channel  Right OB
0.060 .110
100.00 100.00
506.86 1036.70
506.86 1036.70
1938.38 1170.54
95.00 523.59
3.82 1.13
5.34 1,98
36565.1 22080.8
101.95 523.62
0.87 0.35
3.34 0.39
2.94 8.83
0.48 4,00
Elev
763
757.5
762.3
769
Expan.
.3
channel  Right OB
0.060 L1106
50.00 58.00
509.57 1051.61
509.57 1051.61
1926.20 1178.33
95.00 525.17
3.78 1.12
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max Chl ppth (ft)
conv. Total (cfs)
tength wtd, (ft)
min ch g1 {ft)
Alpha

Frctn toss (fe)

C & E Loss (ft)

CROSS SECTION
RIVER: Pea Creek
REACH: Cochran Mill
INPUT

Destription: upstream of
Sstation £levation Data

Sta Elev Sta

0 773 100

453 759.5 483

510 757 518

900 761.9 1000

Manning's n values

sta n val Sta

0 L1l 487
Bank Sta: Left  Right
487 520

sediment Elevation = 0
CROSS SECTION QUTPUT

E.G. Elev {fr)
vel Head {ft)
W.5. Elev (ft)
crit W.s. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top width (ft)

vel Total (ft/s)
mMax Chl ppth (ft)
conv. Total {cfs)
Length wtd, (ft)
Min ch E1 {ft)
Aipha

Frctn Loss (ft)

C & E Loss (fr)

CROSS SECTION
RIVER: Pea Creek

REACH: Cochran Mill
INPUT

RS: 650

aridge
num=
Elev
769.2
761.5
757
763.2

num=
n val
.06

Lengths: Left Channel

764.90
.07
764.83

0.002277

RS: 550

Description: Downstream of Bridge

Staticn Elevation Data

sta Elev Sta

0 773 100

497  757.5 499

620 763 700

1100 765 1200

Manning's n values

sta n val Sta

0 11 487.5
Bank Sta: Left Right
487.5 547.5

sediment €levation = ¢

num=
Elev
769.2
754.5
76L.8
766.6

Nz
n val
.06

tengths: Left channel
50 50

profile #Max ws

CROSS SECTION OUTPUT Profile #Max WS

Hydr. Depth (ft) 1.37
conv. (cfs) 4053.7
wetted Per. (ft) 176.56
shear (1b/sq ft) .23
Stream_power (1b/ft s) 0.20
cum volume (acre-ft) 1.95
cum sa (acres) 1.14
20
Sta Elev 5ta Elev 5ta
200  765.6 350 763 438
487  762.3 492 761 500
520 762 527 76l B0O
1100 765 1300 768.2 135G
3
Sta n val
520 J1L
Right Coeff Contr.
104 100 86 .1
Element Left OB
wt. n-val, 0.110
Reach ten. (ft) 104.00
Flow Area (sq ft) 428.36
Area nmw ft) 428.36
Flow (cfs) 402.32
Top width (ft) 242.85
Avg. vel. (ft/s} 0.%4
Hydr, Depth (ft) 1.76
conv. (cfs) 8431,5
wetted Per. (ft) 243.54
shear (1b/sq ft) 0.25
stream_ pPowar (1b/ft s) 0.23
Cum Volume (acre-ft) 1.73
Cum SA (acres) 1.00
19
Sta Elev Sta Elev Sta
200 765.6 350 763 487.5
510 754.5 520 754.5 547.5
800 761.4 900 761.9 1000
1300 768.2 1350 772.2
3
sta n val
547.5 .11
Right Coeff Contr.
50 .1

Expan.
.3

Channet
0.060

£xpan.
.3

50yrnatural. rep. txt

2.00
22567.4
525.20
0.34

Right 0B
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E.G. Elev (ft) 764.73 Element Left OB
vel read (ft) 0.16 wt. n-val. 0.110¢
w.5. Elev (ft} 764,57 Reach Len. (ft} 50.00
crit W.s. (ft) Flow Area (sq ft) 341.56
E.G. Slope (fr/fr) 0.002373 Area (sq ft) 341.56
Q Total (cfs} 3314.32 Flow (cts) 294,28
Top width (ft) 816.48 Jop width (ft) 227.97
vel Total (ft/s) 1.76 Avg. vel, (ft/s) 0.86
max Chl bpth (ft) 10.07 Hydr. -pepth (ft) 1.50
conv, Total (cfs) 68037,2 Conv. (cfs) 6041.0
Length wed. (ft) 50,00 wetted per. (ft) 227.9%
min ch €1 (ft) 754.50 shear {1b/sq ft) 0.22
Aipha 3.37 Stream_Power (Th/ft s) 0.19
Erctn toss {ft) 0.13 cum volume (acre-ft) 0.82
C & E Loss {ft) Cum SA {acres) 0.44
CROSS SECTION
RIVER: Pea Creek
REACH: Cochran Mit} RS: 500
INPUT
pescription:
Station Elevation Data num= 18
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 773 100 769.2 200 765.6 3350 762 380
495 762.5 500 754 510 754 520 754 531
660 763 800 761.4 900 761.% 100¢ 763 1100
1200 766.6 1300 768.2 1350 772.2
Manning's n values num= 3
sta n val sta n val 5ta  n val
o .11 495 .06 531 .11
gank sta: Left Right Lengths: Left Channel Right coeff Contr
495 531 30 3¢ 30 1
Sediment Elevation = 0
CROSS SECTICN OUTPUT Profile #Max WS
E.G. Elev (fr) 764.62 £lement Left OB
vel Head (ft) 0.19 wt. n-val, 0.110
W.5. Elev (ft) 764,43 Reach ten. (ft) 30.00
crit w.s. (ft) Flow Area (sq ft) 497,55
E.G. Slope (ft/ft} 0.003052 Area ﬁmm ft) 497.55
Q Total (cfs) 3313.63 Flow (cfs) 593.31
40% width (ft) B822.82 Top width (ft) 246,28
vel Total (ft/s) 1.80 Avg. vel. (ft/s) 1.19
Max Chl ppth (ft) 10.43 Hydr. Degth (ft) 2.02
Conv. Total (cfs) 59980.3 conv. (cfs) 10739.7
Leagth wid, (ft) 30.00 wetted per. (ft) 246,32
Min ch E1 (ft) 754.00 shear (1b/sq *nw 0.38
alpha 1.76 Stream Power (1b/ft s) 0.46
Frctn Loss (ft) 0.09 cum volume (acre-ft) 0.33
C & E Loss (ft) cum 5A (acres) 0.17
CROSS SECTION
RIVER: Pea Creek
REACH: Cochran Mil) RS: 470
INPUT
pescription: End of Reach
Station Elevation Data ndm= 15
sta Elev Sta Elev S5ta Elev 5ta Elev Sta
0 773 100 769.2 200 765.6 350 762 380
495 762.5 500 754 510 754 520 754 532.5
538 762.8 660 763 200 761.4 900 761.9 1000
1100 765 1200 766.6 1300 768.2 1350 772.2
Manning's n values num= 3
sta n val sta n val sta n val

Expan.
.3

Channel

Elev
761.3
762.3

763

50yrnatural.rep.txt
rRight 08

Right OB
0.110
30.00

1037.08

0.37
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0 W11 495 06 532.5 W11
Bank sta: Left x¢m:n Lengths: Left Channel Right
495 532.% 0 ¢ +]
sediment Elevation = 0
CROSS SECTION OUTPUT Profile #Max ws
E.G. Elev (ft) 764.54 Element
vel Head (ft} 0.21 wt. n-vak.
w.5. Elev (ft) 764,33 Reach Len, (ft)
crit w.s. (fv) 763,33 Flow area (sq Tt)
E.G. Slope {ft/ft) 0.003221 Area ﬁww ft)
Q Total (cfs) 3313.21 Flow (cfs)
Top width (ft) 813.51 Top Width (ft)
vel Total (ft/s) 1.87 Avg. vel. (ft/s)
Max Chl ppth (ft) 10.33 Hydr. pepth (ft)
conv, Total {cfs) 58382.2 Conv. (cfs}
Length wtd. (ft) wetted Per. (ft)
min ch E1 (ft) 754.00 shear (lb/sg ft)
Alpha 31,88 stream Power (1h/ft s)
Frctn Loss mmﬂu cum volume (acre-ft)
C & & Loss (ft) Cum SA (acres)

SUMMARY OF MANNING'S N VALUES

River:pea Creek

Reach River
Cochran Mit] 800
Cochran Mil] 700
Cochran #il] 650
Cochiran Mill 550
cochran Mill 500
Cochran Mitl 470

SUMMARY OF REACH 1ENGTHS

River: Pea Creek

Reach River
Cochran mill 800
Cochran Mill 700
Cochran Mill 650
Cochran mill 550
Cochran Mill 500
Cochran Mil} 470

SUMMARY OF CONTRACTION AND

Sta. nl nz n3
A1 .06
.11 .06
.31 .06
.11 .06
11 .06
11 .06
sta. Left Channel i
160 100
28 50
104 100
590 50
30 30
o} 0

EXPANSION COEFFEICIENTS

River: Pea Creek
Reach River Sta. coner. Expan.
Cochran Milji 800 1 .3
Cochran Miil 700 .1 3
Cochran Mil] 650 a .3
cochran Mill 550 .1 .3
Cochran Mi11 500 W .3
Cochran MiTl 470 .1 )
profile output Takle - Standard table 1
Reach River Sta profile q Total Min Ch E)

W.S.

coeff Contr.

.1

Elev

Expan.
.3

Channel
0.060

crit w.s.

50yrnatural.rep.txt

Right OB
L1106

E.G. Elev
Page 5

E.G. Slope

vel chni

Flow Area

Top width

Froude # ¢hi



S0yrnatural.rep. txt

(cfs) (ft) (f) (ft) (ft) (fe/fo (fr/s) (sq ft) (ft)
cochran Mill 800 Max ws 3317.27 757.20 765,17 765.32 0.002810 3.82 1781.28 . 794.11
Cochran Mill 700 Max ws 3316.19 756.90 764.90 765.04 0.002726 3.78 1803.90 796.71
Cochran Mil11 650 Max WS 3315.64 757.00 764.83 764.20 0.002277 31.74 2274.94 846.67
cochran Mill 550 Max ws 3314.32 754.50 764.57 764.73 0.002373 4,27 1879.55 816.48
Cochran Mill 500 Max Ws 3313.63 754.00 764.43 764.62 0.003052 4,99 1840.49 822.82
Cochran Mil] 470 Max Ws 3313.21 754.00 764.33 763.33 764.54 0.003221 5.14 1769.24 813,51
Profile output Table - standard Table 2
Reach River Sta profile E.G. €lev w.5. Elev vel mead Frctn Loss € & E Loss @ Left @ channel Q Right Top width
(fr) (ft) (ft) (f) (ft) (cfs) (cfs) (cfs) (fu)
Cochran mill 800 Max ws 765.32 765,317 0.14 0.28 208.35 1938.38 1170.54 794.11
Cochran mill 700 Max WS 765.04 764,90 0.14 0.33 211.66 1926.20 1178.33 796.71
Cochiran Miil 650 Max WS 764.90 764.83 0.07 0.22 402.32 784,15 2129.17 846.67
cachran mMil11 55Q Max ws 764,73 764.57 0.16 0.13 294,28 1819.55 1200.49 §16.48
Cochran Mil1l1 500 Max ws 764 _62 764.43 0.19 0.09 593.31 1525.36  1194.85 822.82
Cochran Mill 470 Max WS 764.54 764.33 . 0.21 566.23 1616.56 31130.42 813.51
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100yrprop. rep. txt

HEC-RAS version 3.1.3 May 2005
u.5. Army Corp of Engineers
Hydrelegic Engineering Center
609 second Street
pavis, California

X X000 HKAXX XXHXK KX XK
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PROJECT DATA X

project Title: Proposed 150' sridge w/10C yr hydrograph
Project File : 100yrprop.prj

Run Date and Time: 10/25/2005 4:48:39 PM

Project in English units

Project Description:
Proposed 150 ft 3-Span aridge model

PLAN DATA
Plar Title: Proposed 150" Bridge w/i00 yr hydrograph
Plan File : C:\Data\HEC-RAS Projects\Pea cCreek\Aydrograph Runs\100yrprop.pi0

Geometry Title: Proposed 150' mridge

Geometry File : C:\Data\HEC-RAS Projects\Pea Creek\Hydrograph Runs\10CGyrprop.g08

Flow Title :
Flow File H

Plan summary Information:

Number of: “Cross Sections = 6 Multiple Openings = 0
Culverts = 0 inline Structures = 0
Bridges = 1 Lateral Structures = 0

Computational Information

water surface calculation tolerance = 0.01
critical depth calcuiation tolerance = (.01
Maximum number of iterations = 20
Maximum_difference tolerance = 0.3
Flow tolerance factor = 0,001

computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Copveyance
Computational Flow Regime: Subcritical Flow

GEOMETRY DATA

Gecmetry Title: Proposed 150' Bridge
Geometry File : C:\Data\HEC-RAS Projects\Pea Creek\Hydrograph Runs\100yrprop.gC8

CROSS SECTION

RIVER: Pea Creek
REACH: Cochran mill RS! 800
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INPUT

pescription: Begin Reach

Statich Elevation Data

sta Elev Sta
0 774.1 100
430 763.8 438
510  757.5 522
800 762.5 900
1350  773.3
Manning's n values
sta h val Sta
Q .11 430
gank Sta: teft gight
430 525

sediment Elevation = 0
CROSS SECTION OQUTPUT

E.G. Elev (ft)
vel Head {ft)
W.5. Elev ﬁmnw
crit wW.s. (ft
E.G. Slope (ft/ft)
Q Total (cfs)

Top width (ft)

vel Total (ft/s)
Max ¢hl opth (ft)
conv. Total (cfs)
Length wetd. (ft)
min ch E1 (ft)
Alpha

Frctn Loss (fi)

C & E Loss {ft)

CROSS SECTION
RIVER: Pea Creek

REACH: Cochran Mil]
INPUT

Description: Begin Reach

Station £Jlevatien Data

Sta £lav Sta
0 773.8 100
430  763.5 438
510 757.2 522
800 762.2 900
1350 773
manning’'s n values
sta n val Sta
0 L1 430
Bank sta: Left Right
430 525

sediment Elevation = 0

num=
Eley
770.3
759.3
757.2
763

num=
n val
.06

Lengths: Left Channel

766,32
0.07
766.25

0.001194
3569.57
893.39
1.33
9,05
103283.1
100.00
757.20
2,40
0.13

RS: 700

num=
Elev
770
75%
756.9
762.7

num=
n val
.06

Lengths:

CROSS SECTION CUTPUT Profile #Max

E.G. Elev (fr)
vel Head (1)
w.5. £lev {ft)
crit zwm. cmwu\.m ;
£.G. Slope (ft/ft
Q Total (¢fs)

Top width (ft)

vel Total (ft/s)
Max chl opth (ft)
conv. Total (cfs)
wength wid. (ft}
Min ch ET (ft)
Alpha

Frctn Loss {ft)

C & E Loss (ft)

warning: The conveyance

profile #mMax ws

21

5ta Elev sta

200 766.7 00 7
442.5 758.8 485 7
524.5 760.8 525
1000 764, 1100 7

3

5ta n val

525 LAl

Right

100 100 100

Element

wt. n-val.

Reach Len. (fg)

Flow Area (sg ft)

Area mwﬂ ft)

Fiow (cfs)

Le

w5

Top width (ft)

><w. vel. (ft/s)

Hydr. Depth (ft)

ceny. {cfs)

wetted Per. (ft)

shear {1b/sq ft)
stream_rower (1b/ft s)
cum volume (acre-ft)
cum SA (acres)

1

Sta Elev sta
200 766.4 300 7
2.5 758.% 485 7
4.5 760.5 525 7
000 764 iice 7
3
Sta n val
525 211
ft Channel Right
p] 50 58
Element

wt. n-val,

rReach Len. (ft}
Flow area (sq ft)
Area nmﬂ fo)
Flow {cfs)
Top width {ft)

Avg. vel, (ft/s)

Hydr. pepth (ft)

Conv.. (cfs)

wetted Per, (f1)

shear (lb/sg ft)
stream Power (Th/ft s)
cum volume (acre-ft}
cum SA (acres)

Elev Sta
63.9 350
62.8 498
764 660
66.1 1300

coeff nozw?

Left OB

65.8

coeff no:wx.

100yrprop.-rep.-txt

Elev
763.3
757.8
762.8
789.3
EXp&N.
.5
Channel right 0B
0,060 0.110
100.00 100.00
609.11 1632.49
609.11 1632.49
1716.58 1511.5%
95.00 584.43
2.82 0.93
6.41 z2.79
49668.0 43736.9
101.95 584.47
0.45 Q.21
1.26 0.19
3.15 2.53
0.46 3.61
Elev
763
757.5
762.3
769
Expan.
.5
channel Right OB
0.060 .130
50.00 58.00
587.46 1500. 90
S5B87.46 1500.90
1721.01 1516.48
95.00 570,72
2.93 1.01
6.18 2.63
46760,5 41203 .4
101.95 570.76
0.49 0.22
1.43 0.22
1.78 5.94
0.24 2.29

ratio (upstream conveyance divided by downstream conveyance) is less than
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L. 100yrprop. rep. txt
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Pea Creek

REACH: Cochran mill RS: 650
INPUT .
pescriprion: upstream of Bridge
station Elevation Data num= 20
sta Elev Sta Elev Sta Elev sta Elev sta Elev

0 773 100 769.2 200 765.6 350 763 438  763.5
453  759.5 483  761.5 487  762.3 492 761 500 757.5
510 757 518 757 520 762 327 761 800 761.4
900 761.9 1000 763.2 1100 765 1300 768.2 1350 772.2

Manning's n values num= 3
5ta n val sta n val sta n val
0 .11 487 .06 520 .11
Bank sta: Left Right Lengths: Left channel Right Coeff Contr, Expan.
487 520 1c4 100 86 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
Q0 431 770 F
582 1350 770 F

sediment £levation = 0

CROSS SECTION OUTPUT Frofile #Max wS

E.G. Elev (ft) 766,25 Element Left OB Channel Right oB
vel Head (ft) 0.53 wt, n-val. 3.110 0.060 G.110
wW.5. Elev (ft) 765.72 Reach Len. {ft) 31.00 31.0¢ 31.00
crit w,s. (ft) 763.89 Flow area (sq ft) 251.03 23%.11 287.11
E.G. Stope (fr/ft) 0.007814 Area nmw fr) 666.62 239.11 2167.58
q Total (cfs) 3566.79 Flow (cfs) 808.50 1806.51 951,78
Top width (ft) 948,61 Top wWidth (ft) 290.42 33.00 625.19
vel Yotal (ft/s) 4.59 avg., vel. (ft/s) 3,22 7.56 3.32
Max Chl ppth (ft) 8.72 Hydr. Depth (ft) 4,48 7.25 4.63
Conv. Total (cfs) 40349.3 Conv, {cfs) 9146.2 20436.1 10767.0
Length wtd, (ft) 31.00 wetted per. (ft) 56.67 37.30 62.07
Min ch EY (fr) 757.00 shear (1b/sq ft) 2,16 3.13 2.26
Alpha 1.62 stream Power (1b/ft s) €.96 23.63 7.48
Frete Loss (ft) Q.30 Cum volume (acre-fi) 1.48 1.30 3.49
C & E Loss (f1) 0.00 Cum SA (acres} 0.72 0.17 1.49

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

energy was used.
BRIDGE

RIVER: Pea Creek

REACH: Cochran Mill RS: GOD
INPUT

Description: Bridge #3

Distance from Upstream XS = 31
peck/Roadway wWidth = 38

weir Coefficient = 2.7
upstream Deck/Roadway Coordinates
13

num=
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi tord Lo Gord
0 775.3 773 100  774.7 7692 200 774  765.6
300 773 762.8 400 772.8 762 431.5 - 772.5 [
431.5 772.5 769.5 581.5 772.5 769,5 S81,5 772.5 0
600  772.9 i 700 773.2 0 800 774.2 0

900 774.5  76L.9 1000  774.7  763.2 1100 775 765
1200 775.3 766.6 1300 775.3  768.2 1350 775.3  772.2

upstream Bridge Cross Section Data

Station £levation Data num= 20
Sta Elev 5ta Elev Sta Elev Sta Elev sta Elev
o] 773 100 769.2 200 765.6 350 763 438 763.5
453  759,5 483  761.5 487  761.9 492 761 500 757.5
510 757 518 757 520 761.5 527 761 800 761.4
00 761.9 1000 763.2 1100 765 1300 768.2 1350 772.2
manning's n values num= 3
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sta n val sta  n val sta n val
G W11 487 .05 520 .31
Bank Sta: Left Right coeff Contr. EXpan.
487 520 .3 .5
Ineffective Flow nuti= 2
sta L. S5ta R Elev Permanent
0 431 770 F
582 1350 770 F

sediment Elevation = 0

Downstream Deck/Roadway Coordinates

num= 18
S5ta Wi _Cord Lo Cord sta Hi Cord Lo Cord sta Hi cord Lo Cord
1] 775.3 773 100 774.7 769.2 200 774 765.6
300 773 762.8 400 772.8 762 43L.5 772.5 ]
431.5 77Z.5 769.5 581.5 772.5 769.5 581.5 772.5 0
600 772.9 0 700 773.2 0 800  774.2 0
200 774.5 761.9 1000 774.7 763.2 1100 775 765

1200 775.3  766.6 130¢ 775.3 768.2 i350 775.3  772.2
Downstream Bridge Cross Sectich Data

Station Elevation Data num= 19
sta £lev Sta Elev Sta elev Sta Elev Sta Elev
0 773 100 768.2 200 765.6 350 763 487.5 762.2
497 757.5 499 754.5 510 754.5 520 754.5 525.5 761.5
620 763 700 761.8 800 761.4 200 761.9 1000 763.2
1100 765 1200 766.6 1300 768.2 1350 772.2
manning's n values num= 3
sta n val sta n val sta n val
o 13 487.5 .05 525.5 .11

sank sta: Left Right coeff Contr. Expan.

487.5 525.5 3 .5
‘Ineffective Flow num= 2
Sta L Sta R Elev Permanent
G 431 770 F
582 1350 770 £

Sediment Ejevation = 0

]

2 horiz. to 1.0 vertical
om horiz. to 1.0 vertical

cumﬂwmwamscm:xam:ﬁwmnmmicm
Downstream Embankment side mwoum

Maximum allowable submergence for weir flow
Elevation at which weir_ Flow begins

m:W1m< head used in spillway design
spillway :mAN:n used in design

welr crest shape

Broad Crested
Number of Abutments = 2

abutment pata

Upstream hum= 2
Sta Elev Sta Elev
43L.5 767.5 441.5 759.86
ownstream RLim= 2
Sta Elev S5ta Elev

431.5 767.5 441.5 759.6
abutment Data

upstream num= 2
Sta Elev 51a Elev
571.5 761 581.5 767.5
Downstreanm hum= 2
Sta Elev Sta Elev

571.5 761 5B1L.5  767.5

Number of Piers = 2

Pier Data
Pier Station upstream=  481.5 Downstream=  481.5
upstream num= 2
width Elev width Elev
1.5 0 1.5 770
Downstream num= 2
width Elev width  Elev
1.5 0 1.5 770
Pier pata
Fier Station Upstream=  531.5 pownstream=  531.5
Upstream num= 2

width  Elev width  Elev
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1.5 ] 1.5 770
Downstream niime 2

width Elev width Elev

1.5 0 1.5 770

Number of Bridge Coefficient Sets = 1

Low Flow Methods and pata
Energy
wW.S. Pro method

w.5.Pro Data
Left Embankment
El of the top of the embankment = 767.5
el of the toe of the abutment = 761
Right Embankment
£1 of the top of the embankment = 767.5
E]l of the toe of the abutment = 761,5 .
Abtument Type 3 sloping abutments and sloping embankments
slope of abutments 2
Tap with of embankment . 55
Centroid station of bridge opening
wing wall Type
width
angle
_Radius
Guide Banks Type
Lehgth
gffset
Angle

Enn

]

No wing walls present

n

No Guide sank present

B

selected Low Flow Methods = W.5.Pro Method

High Fiow Method
Pressure and weir flow
submerged Inlet <d =
submerged Inlet + outlet Cd = .5
Max Low Cord =

additional 8ridge Parameters
Add Friction compohent to Momentum
bo not add weight component to Momentum
¢lass B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = upstream energy grade Tine

BRIDGE OUTPUT Profiie #Max wS

E.G. uUs. (ft) 766.25 Element Inside BR US 1Inside BR DS
w.5. us, (ft) 765.72 E.G. Elev (ft) 766.10 765.74
Q Total {cfs) 3566.79 W.5. €lev (ft) 764.96 764.77
qQ Bridge (cfs) 3566.7% crit w5, (fu) 764.08 763.60
q weir (cfs) max chl oppth (ft) 7.96 10.27
weir Sta Lft (Fft) vel Total (ft/s) 5.76 6.19
weir sta Rgt (ft) Flow Area (sq ft) 619.69 576.28
weir submerg Froude # Chl 0.72 0.58
weir Max Depth (ft) specif Force (cu ft) 2430.87 2665.14
Min E1 weir Flow (Ft) 772.51 Hydr Depth (ft) 4,43 4.14
Min €1 prs (ft) 769.50 w.P. Total (ft) 160.97 158.44
pelta EG (ft}) 0.91 conv. Total (cfs) 32947.3 41212.1
pelta ws (ft) 1.10 Top width (ft) 139,89 139.36
BR Open Area (sq ft) 1260.59 Frctn Loss {ft) 0.36 0.23
BR Open vel {(ft/s) 6.19 C & E Loss (ft) 0.00 Q.00
coef of Q 0.78 shear Total mAc\mn ft) 2.82 1.70
Br Sel method WSPRO Power Total (lb/ft s) 156.21 10.53

warping: Pier drag coefficient of 2.0 assumed for Class B flow. e
nNote: Multiple critical depths were found at this locatien. The critical depth with the lowest, valid,
energy_was used.

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

CROSS SECTION

RIVER: Pea Creek

REACH: Cochran Mi11 RS: 550
INPUT |

Description: Downstream of Bridge
station Elevatien Data num= 19
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sta Elev Sta Elev
Q 773 100 769.2
497 757.5 499 754.5
620 763 700 761.8
1100 765 1200 766.6
Manning's n values num=
sta n val sta a val
0 11 487.5 .06
Bank Sta: Left Right Lengths:
487.5  547.5
Ineffective Fiow = 2
Sta L Sta R £lev Permanent
0 431 770 F
582 1350 770 F

Sediment Elevation = 0

CROSS SECTION OUTPUT Profile #Max ws

E.G. Elev (ft) 765.51
vel Head (ft} .89
wW.s. Elev (ft) 764,62
crit W,.5. (f1) 762.07
E.G. Slope (ft/ft) 0.007409
Q Total (cfs) 3566.79
qow width (ft) 822.38
vei Toral {ft/s) 5.95
sMax Chl opth (ft) 10.12
Conv. Total (cfs) 41436.9
Length wtd. (ft) 50.00
Min ch E1 (ft) 754,50
Alpha 1.63
Frctn Loss () Q.24
C & E Loss (fu) .51

Note:
energy was used.

CROS5 SECTION

RIVER: Paa Creek
REACH: Cachran mill RS: 500
INPUT
Description:
Station Elevation pata nums=
5ta Elev Sta Eley
0 773 106 769.2
495 762.53 500 754
660 763 800 761.4
1200 766.6 1300 768.2
Manning's n values num=
sta n val sta n val
0 .11 495 .06
Bank sta: Left Right Ltengths:
R 495 531
sediment Elevation = 0
CROSS SECTICN QUTPUT Profile #max
£.G. Elev (1) 764.76
val Head (ft) 0.19
w.S. Elev (ft) 764,58
it w.s. {ft)
E.G. Slope (ftr/ft) 0.003056
Q Total (cfs) 3566.14
4cﬂ width (ft) 836.13
vel Total (ft/s) 1.82
max Chl opth (ft) 10,58
Conv, Total {cfs) 64512.4
Length wtd. {(ft) 30.00
Min ch g1 (ft) 754.00
Alpha 3.64
Frctn Loss (ft) 0.09

C & E Loss (ft)

Multiple critical depths were found at this location.

5ta Elev Sta Eiev sta
200 765.6 350 763 487.5
510 754.5 520 754.5 547.5
80O 761.4 900 761.9 1000
1300 768.2 1350 772.2
3
sta n val
547.5 .11
Left Channel  Right coeff Contr
50 50 50 .3
Element Left OB
wt. n-val. 0.110
Reach Len. (ft) 50,00
Flow Area (sgq ft) 127.46
Area mmﬂ ft) 353.51
Flow (cfs) 254.91
Top width (ft) 230,98
><m. vel, (ft/s) 2.00
Hydr. Depth (ft) 2.26
conv. {cfs) 2961.4
wetted per. {(ft) 56.50
Shear (1b/sq ft) 1.04
Stream power (1hb/ft s) 2.09
cum volume (acre-ft) 0.87
Cum SA (acres) 0.45

15
5ta Elev Sta Elev 5ta
200 765.6 350 762 380
510 754 520 754 531
900 761.9 1000 763 1100
1350 772.2
3
sta n val
531 L11
iteft Channel Right Coeff Contr.
30 30 30 .1
W5
Element Left OB
wt, n-val, 0.110
Reach Len. {ft} 30.00
Flow area (sq ft) 533.76
Area ﬁmm ft) 533.76
Flow (cfs) 656.71
Top width (Ft) 252.33
Avg. vel, (ft/s) 1.23
Hydr. Depth (ft) 2.12
Conv. (cfs) 11880.0
wetted per. (ft) 252.38
shear (ib/sq mnw 0.40
stream_Power (1b/ft s) 0.50
Cum Volume (acre-ft) 0.36
Cum SA (acres) 0.17

100yrprop.rep. txt

Elev
762.2
763.5
763.2
Expan,
.5
Channel Right OB
0.060 0.110
5C.00 50.00
429.64 42,75
429.64 1139.06
3254.53 57.35
60.00 531.40
7.58 1.34
7.16 1.24
37809.3 666.3
64.14 34.50
3.10 0.57
23.47 0.77
C.84 2.04
0.08 0.99

The ¢ritical depth with the lowest, valid,

Elev
761.3
762.8
765
Expan.
.3
Channel Right OB
0.060 0.110
30.00 30.00
311.09 1116.13
311.09 1116.13
1570.02 1339.42
36.00 547.80
5.05 1.20
B.64 2.04
28402.0 24230.4
43.95 547.83
1.35 0.39
6.82 0.47
0.22 0.75
0.03 0.38




CRQSS SECTICN

RIVER: Pea Creek

REACH: Cochran Mill RS: 470
INPUT
pescription: End of Reach
Station Elevaticn Data num= 19
Sta Elev Sta Elev sSta Elev Sta Elev Sta
a 773 100 769.2 200 765.6 350 762 380
495  762.5 500 754 510 754 520 754  532.5
538 762.8 660 763 BOO  761.4 900 761.9 1000
1100 76 1200 766.6 1300 768.2 1350 772.2
Manning's n values num= 3
sta n val Sta  n val Sta n val
0 J11 495 .06 532.5 11
Bank 5ta: Left Right Lengths: Left Channel Right Coeff Contr
495 532.5 o] 0 M) .
Sediment Elevation = Q
CROSS SECTION OUTPUT Profile #max ws
E.G. Elev (fu) 764.68 Element Left OB
vel Head (ft) 0.21 wt. n-val. 0.110
w.S. Elev (ft) 764,48 Reach Len. (ft}
¢rit w.s, (fr) 763.38 Flow Area (sq fi) 508.52
£.G. slope (fur/fr) 0.003220 Area (sq ft) 508.52
Q votal (cfs) 1565.73 Flaw (cfs) 028,87
4cm width (ft) 826.88 Top width (ft) 248.13
vel Total (ft/s) 1.89 avg. vel. Amﬂ\mw 1.24
max Chl Dpth (ft) 1G.48 Hydr. pepth (ft 2.05
Conv. Total {cfs) 62834.4 Conv. {cfs) 11081.8
iength wtd. (ft) wetted Per. (ft) 248.17
Min €h E1 (ft) 754.00 shear (1&/sq ft) 0.41
Alpha 3.77 stream Power (1b/ft s) 0.51
Freen Loss (Ft) Cum volume (acre-ft)
€ & E Loss {ft) Cum SA {acres)
SUMMARY OF MANNING'S N VALUES
River:rea Creek
Reach River Sta. nl n2 n3
Cochrah mill ‘800 11 .06 .1t
Cochran mill 700 .13 .06 .1l
cochran mill 650 .31 .06 11
Cochran Milj 600 Bridge
Cochran mill 550 .11 .06 .11
Cochran Mill 500 W11 .06 1L
Cochran Mill 470 L11 .06 .13
SUMMARY OF REACH LENGTHS
River: Pea Creek
Reach River Sta. Left channel Right
Cochran Mill 800 100 100 100
cochran mill 700 28 50 58
Cochran Mill €50 104 100 85
cochran Mill 600 eridge
Cochran Mill 550 S0 50 50
cochran Mill 500 30 30 30
Cochran Mill 470 o ¢ [

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River: Pea Creek

100y rprop. rep. txt

Elev
761.3
762.3
763
Expan.
.3
Cchannel  Right 08
0.060 0.110
3319.69 1060.68
319.69 1060.68
1663.67 1273.20
37.50 541,25
5.20 1.20
8.53 1.96
29316.7 22435.9
44,87 541.31
1.43 0.39
7.45 0.47
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reach

cochran m
Cochran M
cochran M
cochran M
cochran Mi
Cochran M
Cochran M

River Sta.

contr. EXpan.
.3 5
.3 .5
.3 .5
Bridge
.3 .5
.1 .3
.1 .3

profile Output Table - Standard Table 1

rReach

Cochran M
Cochran M
Cochran m
Cochran M
Cochran M
Cochran M
cochran M

River Sta

profile

Max
Max
Max

Max
Max
Max

W5
W5
w5

WS
WS
WS

Profile output Table - Standard Taple 2

Reach

cochran M
Cochran ™
Cochran M
Cochran M
Cochran M
Cochran M
Coachran Mi

River Sta

profile

Max
Max
Max

Max
Max
Max

WS
WS
ws

WS
w5
ws

profile output Table - Six XS Bridge

Reach

Cochran ™i
cochran M
cochran M
Cochran M
Cochran M
cochran M

River Sta

Max ws
Max WS
Max WS
Max WS
Max ws
Max w$

frofile output Table - Bridge oOnly

Reach

Cochran MiTl

River Sta

&0

profiie

Max

w5

100yrprop. rep. txt

Q Total Min ¢h E1  W.S5. Elev  Crit w.S.
(cfs) (fr) (f) (fo)
3569.57 757.20 766.25
3567.65 756.90 765.72 763,43
3566.79 757.00 765.72 763.89
Bridge
3566.79 754.50 764.62 762.07
3566.14 754.00 764.58
3565.73 754.00 764.48 763.38
E.G. Elev w.S. £lev vel Head Frctn Loss
(ft) (ftd (ft) (fo)
766.32 766.25 Q.07 0.13
765.80 785.72 0.07 0.26
766.25 765.72 0.53 0.30
Bridge
765.51 764.62 0.89 0.24
764.76 764.58 0.19 0.09
764.68 764.48 0.21
profile E.G., Elev Ww.S. Elev Crit w,5, Frcin Loss
(ft) (ft) fo) (fod
765.80 765.72 763.41 0.26
766,25 765.72 763.89 0.30
766,10 764.96 764,08 0.36
765.74 784.77 763.60 0.23
765.51 764,62 762.07 0.24
764.76 764.58 .09
E.G. US. Min E1 Prs  BR Open Area Prs O WS
(ft) (fr) (sq ft) (ft)
766.25 769,50 1260.59

E.

G. £lev  E.G. Slope wvel Chnl  Flow Area  Top width
(ft) (Ft/ 1) (ft/s) (sq ft fo
766.32 0.001194 2.82 2688.92 893.39
765.80 0.001355 2.93 2487 .84 871,55
766.25 0.007814 7.56 777.25 94B.61
765.51 0.007409 7.58 599,85 822.38
764.76 0.003056 5.05 1560.98 836.13
764.68 0.003220 5.20 1888.89 826.88
Cc & E Loss 0 Left qQ channel @ Right Top width
(ft) (cfs) (cfs) (cfs) (fr)
341.40 1716.58  1511.59 893.39
0.00  330.16 1721.01  1516.48 871.55
0.00 B0B.50 1806.51 951.78 a48.61
0.51 254.91 3254.53 57.35 822.38
656.71 1570.02  1339.42 836.13
&28.87 1663.67 1273.20 826._88
C & E Loss Top width 0 teft q channel q Right
(Ft) (FL) (cfs) (cfs) (cts)
0.00 871.55 330.16 1721.61 1516.48
0.00 948.61 B0OB.50 1806.51 951.78
0.00 139.89 655.07 2255,56 656. 16
0.00 139.36 231.80 3041.87 293.12
0.51 822.38 254.91 3254.53 57.35
836.13  656.71 1570.02  1339.42
q Total Min E1 weir Flow q Weir Delta EG
{cfs) (ftd {cfs) {ft)
3566.79 772.51 0.91
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HEC-RAS version 3.1.3 may 2005
u.s, army corp of Engineers
z<Q1040m4n Engineering Center
609 second Street
oavis, california
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PROJECT DATA .

Project Title: Proposed 150" Bridge w/10 yr hydrograph
froject File @ LOyrproposed.prj

Run Date and Time: 10/25/2005 4:45:35 ¢M

pProject in English units

Project Description: .
proposed 150 ft 3-Span Bridge Model

PLAN DATA

Flan Title: Proposed w/hydrograph
Flan File : C:\Data\HEC-RAS Projects\Pea Creek\Hydrograph Runs\1Qyrproposed.pl(

Geometry Title: Proposed 150' Bridge
Geometry File : C:\Data\HEC~RAS Préjects\Pea Creek\Hydrograph Runs\1l0yrproposed.g08

Flow Title :
Flow File :

Plan summary Information:
Number of: ~“Cross Sectiens

= 6 multiple Openings = Q
Culverts = 0 Inline_Structures = ¢
Bridges = 1 Lateral Structures = 0

computational Information

water surface calculation tolerance = 0.01
Critical depth caiculation tolerance = 0.01
Maximum number of iterations = 20
Maximum_difference tolerance = 0.3
Fiow tolerance factor = 0.001

computation Options
Crivical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope method: Average Conveyance
Computational Flow Regime: subcritical Flow

GEOMETRY DATA

Geometry Title: Proposed 150' Bridge
Geometry File : C:\Data\HEC-RAS Projects\Pea Creek\Hydrograph Runs\10yrproposed,g08

CROSS SECTION
Page 1



RIVER: Pea Creek

REACH: Cochran mill RrS: BOO
INPUT .
pescription: Begin Reach
Statien Elevation Data num=
Sta Elev 51a Elev
0 ival 100 770.3
430 763.8 438 759.3
510 757.5 522  757.2
BOO  762.5 900 763
1350 773.3
Manning's n values num=
sta n val Sta n val
[0} .11 430 .06
Bank Sta: teft Right Lengths:
i 430 | 525
sediment Elevation = ©

CROSS SECTION CUTPuT Profile #max

E.G. Elev (fr) 764,51
vel Head (ft) 0.10
w.S. Elev (ft) 764.41
crit w,5. (ft)
E.G. Slope (ft/ft) 0.002055
Q Total (cfs) 1830.13
,Sm_, width {ft) 724,41
vel Total (ft/s) 1.52
Max Chl Dpth (ft) 7.21
conv. Total {cfs) 40371.7
Length wrd. (ft) 100.00
Min ch E1 (ft) 757.20
Alpha 2.69
Frctn Loss (ft) 0.24
C & E coss (ft)
CROSS SECTION
RIVER: Pea Creek
REACH: Cochran Mill RS: 700
INPUT
Description: Begin Reach
Station Elevation Data nums=
Sta Elev Sta Elev
0 773.8 100 770
430 763.5 438 759
51¢ 757.2 522 756.9
800 762.2 900 762.7
1350 773
Manning's n values num=
Sta n val sta n val
4] .11 430 .06
Bank Sta: Left Right Lengths:
430 525
Sediment Elevation = 0
CROSS SECTION OUTPUT Profile #Max
E.G. Elev (ft) 763.98
vel Head (ft) 0.13
W.5. Elev (ft) 763.85
crit W, 5. {ft) 761.56
E.G. Slope (ft/fv) 0.002781
Q Total {cfs) 1829.20
Top width (ft) ©697.88
vel Total (fi/s) 1.80

21
sta Elev sta Elev 5ta
200 766.7 300 763.9 350
442.5 758.8 483  762.8 498
524.5 760.8 525 764 660
100 764.3 1100 766.1 1300
3
sta n val
5235 W11
Left Chanael Right Coeff Contr.
100 100 100 .3
ws
Element Left OB
wt. n-val. 0.110
rReach Len. {ft) 100.00
Flaw Area (sq ft) 114.08
Area (sg fr) 114.08
Flow {cfs) 58.66
Top Width (ftd 148.25
avg. vel. (fu/s) Q.51
Hydr. pepth (ft) 0.77
conv. (cfs) 12%4,0Q
wetted Per, {ft) 148,26
shaar (1b/sg ft) 0.10
Stream Power (1b/ft s) 0.05
cum volume (acre-ft) 0.98
Cum SA (acres) 0.99
21
Sta Eiev sta Elev sta
200  766.4 300 763.6 350
442.5 758.5 485 762.5 498
524.5 760.5 525 763.7 660
1000 764 1100 765.8 1300
3
sta n val
525 13
Left Channel  Right Coeff Contr.
28 50 58 .3
WS
Element Left CB
wt. n-val. 0.110
rReach Len. . (ft) 28.00
Flow Area (sq Ft) 77.22
Area (sgq ft) 77.22
Flow ﬂnﬂmu 38.01
Top width (ft) 139.08
Avg. vel. (ft/s) 0.49

Expan.
.5

channel

Elev

757.5
762.3
769

Expan.
.5

Channel

3.29

10yrproposed. rep. txt

Right OB

3.05

Right o8
0.110
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max Chl ppth (ft) 6.95 Hydr. Depth (ft) 0.56 4.32 1.15
Conv. Total {cfs) 34833.2 Ceonv. (cfs) 723.4 25670.6 8419.2
Length wtd. (ft) 69.09 wetted Per. (ft) 139.09 101.95 463,81
mMin ch Bl (ft) 756.90 shear {1b/sq fr) 0.10 0.69 G.20
Alpha 2.53 stream_Power (1b/ft_s) 0.05 2.28 0.16
Frctn Loss (Ft) 0.32 cum volume (acre-ft) 0.76 1.43 2.79
C & E Loss (ft) 0.00 Cum SA (acres) 0.66 G.24 1.96

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

.CROSS SECTION

RIVER: Pea Creek

REACH: Cochran Mill RS: 650
INPUT
pescription: upstream of Bridge
station Elevation Data aume= 20
sta Elev Sta Elev sta Elev Sta Elev sta Eley
0 773 100 769.2 200 7G5.6 350 763 438 763.5
453 759.5 483 761.5 487 762.3 492 761 500 757.5
510 757 518 757 520 762 527 761 80  761.4
900 761.9 1000 763.2 3100 765 1300 768.2 1350 772.2
manning's n values num= 3
sta o val Sta n val sta  n val
0 .11 487 .06 520 .11
Bank sta: Left Right lLengths: Left Channel Right coeff Contr. EXpan.
487 520 104 100 86 .3 .5
Ineffective Fiow nume= 2
Sta L Sta R Elev Permanent
0 431 770 F
582 1350 770 F

sediment Elevation = 0

CROSS SECTION OUTPUT Profile #Max WS

E.G. Elev (ft) 764.24 Element Left OB channel  Right oB
vel Head (ft) 0.39 wt. n-val. 0.110 0.0a0 0.110
W.S. Elev (ft) 763.85 Reach Len. (ft) 31,00 3L.00 31.00
Crit w5, (ft) 762.58 Flow Area (sq ft) 146.38 177.44 171,25
E.G. 5]lope (ft/ft) 0.007802 Area ﬁmm ft) 217.99 177.44 1103.86
qQ qonmd (cfs) 1828.78 Fiow mn 5) 128.81 1098.01 401.95
4om width (ft) 735.64 Top width (ft) 186.29 33.00 514.35
ve] Total (ft/s) 3.69 avg. vel, {ft/s) 2.25 6.19 2,35
Max Cht pprh (ft) 6.85 Hydr. pepth (f1) 2.61 5.38 2.76
Conv. Total (cfs) 20703.9 cony. {cfs) 3722.5 12430.8 4550.6
Length wtd, (ft) 31,00 wetted Per. (ft) 56.67 37.30 62.07
min ch €T (ft) 757.00 Shear (1b/sq ft) 1.26 2.32 1.34
Alpha 1.84 stream Power (1b/ft s) 2.83 14,34 3.15
Frctn toss (ft) 0.25 Cum volume (acre-f¢) 0.67 1.09 1.70
C & £ Loss (ft) 0.00 cum SA {acres) 0.55 0,17 1.31
Note: Multiple critical depths were found at this Yocation. The critical depth with the lowest, valid,

energy was used.

BRIDGE

RIVER: Pea Creek

REACH: Cochran Mill RS: 600
INPUT .

pescription: Bridge #3

Distance from Upstream XS = 31
peck/Roadway width = 38
weir Coefficient 2.7

upstream Deck/Roadway Coordinates
num= 18 . .
Sta Hi Cord Lo Cord sta Hi Cord Lo Cord sta Hi Cord Lo Cord 3
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0 775.3 773 100 774.7
300 773 762.8 400 772.8
431.5 772.5 769.5 581,55 772.5
600 772.9 Q 700 773.2
900 774.5 761.% 1000 774.7
1200 775.3 766.6 1300 775.3
upstream Bridge Cross Section Data
Station Elevation Data nun= 20
Sta Elev Sta Elev Sta
il 773 100 769.2 200
453 759.5 483 761.5 487
510 757 518 757 520
900 761.% 1000 763.2 1100
Manhing's n values num= 3
sta n val Sta n val 5ta
0 .11 487 .05 520
Bank sta: Left Right coeff Contr.
487 520 .3
ineffective Flow num= 2
sta L Sta R Elev Permanent
0 431 770G F
582 1350 770 F

sediment Elevation = 0

pownstream Deck/Roadway Coordinates

nup= 18
Sta Hi Cord Lo Cord Sta Hi _Cord
0 775.3 773 100 774.7
300 773 762.8 400 772.8
431.5 72,5  769.5 5B1.5 772.5
600 772.9 9 700 773.2
9200 774.5 761.9 1000 774.7
1200 775.3 766.6 1306 775.3

pownstream Bridge Cross Section pata

Station Elevation Data nums: 19
sta Elev 5ta Eley sta
0 773 100 769.2 200
497 757.5 499 754.5 51G
620 763 700 761.8 800
1100 765 1200 766.6 1300
manning's n values num= 3
sta n val sta n val 5ta
0 11 487.5 .05 525.5
Bank sta: Left Right coeff Contr.
487.5 525.5 .3
Ineffective Flow num= 2
Sta L Sta R £lev Permanent
] 431 770 F
582 1350 770 F

Sediment Elevation = §

vpstream Embankment side maom
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which weir_¥low begins
m:@wmw head used in spillway design
Spiviway smam:n used in design
weir crest shape

Number of Abutments = 2

Abutment Data

upstream num= 2
Sta Elev Sta Elev
431.5 767.5 441i.5 759.6
Downstream num= 2
sta Elev Sta Elev
431.5 767.5  441.5 759.6

Abutment pata

Lo Cord
769.2
762
769.5

"]

763.2
768.2

Elev
765.6
754.5
76L.4
768.2

n val
131

Expan.
.5

Ensnd

it

3

200 774 765.6

431.5  772.% o]

581.5 772.5 0
800 774.2 0

1100 775 765

1350  775.3  772.2
sta Elev sSta Elev
350 763 438 763.5
492 761 500 757.5
527 761 800 761.4
1360 768.2 1350 772.2
Sta Hi Cord Lo Card
200 774 765.6

431.5 772.5 Q

581.5 772.5 0
800 774.2 0

1100 775 765

1350 775.3 2.2
sta Elev Sta Elev
350 763 487.5 762.2
520  ¥54.5 525.% 761.5
900 761.9 1000 763.2
1350 772.2

2 heriz. to 1.0 vertical

2 horiz. to 1.0 vertical

.95

= Broad Crested

10yrproposed. rep. txt
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Upstream num= 2
51ta Elev sta Elev
571.5 761 58L.5 767.5
Downstream num= 2
Sta Elev Sta Elev
571.5% 761 581.5 767.5
Nunber of ¢iers = 2
Pier Data
Pier Station upstream=  481.5
upstream num= 2
width Elev. width Elev
1.5 0 1.5 770
downstream num= z
width  Elev width Elev
1.5 ¢ 1.5 770
Pier bata
#ier Station upstreams 531.5
Upstream aum= o2
width Elev width Elev
1.5 0 1.5 770
Downstream Rum= F4
width Elev width Elev
1.5 0 i.5 770
Number of Bridge Coefficient Sets = 1
Low Flow Methods and Data
Energy
W.5. Pro Mmethod

w.5.Pro Data
Left Embankment

Downstream=

Downstream=

E1 of the top of the embankment =

. E1 of the toe of the
Right Embankment

abutment

=

[T T}

El of the top of the embankment =
€l of the toe of the abutment
Ahtument Type
Siope of abutments
Top with of embankment
centroid station of bridge opening
wing wall Type
width
Angle
Radius
Guide Banks Type
Length
offset
Angle

selected Low Flow Methods =

High Flow Method
Pressure and weir flow
submerged Inlet <d

Submerged Inlet + outlet cd

mMax Low Cord

Additional Bridge Parameters

I

481.5

531.5

10yrpropoesed. rep. txt

W Sloping abutments and sloping embankments

35

No wing walls present

No Guide Bank present

W.5.Pro Method

Add Friction component to Momentum

Do not add weight component to Momeatum

Class B fiow critical depth computations use critical depth
inside the bridge at the upstream end

Criteria to check for pressure flow =

BRIDGE OUTPUT Frofile #Max WS

E.G. Us. (fr)
wW.5. Us. (fr)

q votal (cfs)

qQ Bridge {cfs)

Q weir {cfs)
weir sta Lft (ft)

764.24
763.85
1828.78
1828.78

Upstream energy

Element

E.G. Elev (ft)
w.5. Elev (ft)
crit W,5, (ft)
max chl ppth (ft)
vel Total (ft/s)

grade Tine

Inside BR US
764,19
763.55
762.63

4.31

Inside BR DS

Page §



weir Sta rRygt (fr)
weir Submerg
weir Max Depth (ft)

Min ET weir Flow (ft) 772.51
Min €1 prs (ft) 769.50
pelta EG (ft} 0.45
pelta ws (ft 0.37
BR Open area (sq ft) 1260.59
8R Open vel (ft/s) 4.44
Coef of Q 0.88
Br Sel Method WSPRO

Note:

energy was used.
Note:

energy was used,
CROSS SECTION

RIVER: Pea Creek

REACH: Cochran Mill RS: 550
INPUT

Description: Downstream of Bridge

Station Elevation Data num= 12
5ta £lev 5ta £lev sta Elev sta Elev sta glev
] 773 100 769.2 200 765.6 35G¢ 763 487.5 762.2
497  757.5 499  754.5 510 754.5 520 754.5 547.5 763.5
620 763 700 761.8 800 761.4 900  761.9 1000 763.2
1100 765 1200 766.6 13G0 768.2 1350 772.2
Manning's n values num= 3
sta n val sta n val sta  n val
0 11 487.5 .06 547.5 11
Bank Sta: Left Right Lengths: Left Channel rRight coeff Contr. EXpan.
4B7.5  547.5 50 50 50 .3 .5
neffective Flow num= 2
sta L Sta R Elev Permanent
0 431 770 F
582 1350 770 F
sediment Elevation = 0
CROSS SECTION OUTPUT #rofile #Max WS
E.G. £lev (fr) 763.85 Element Left OB channei
vel Head (ft) 0.37 wt. n-val. 0.110 0.060
W.5. Elev {ft) 763,49 Reach Len. (ft) 50.00 50.00
<rit w.s. (ft) 759.77 Flow aArea (sq ft) 63.41 361.62
E.G. Slope (ft/ft) 0.003891 Area Amﬂ ft) 128.74 361.62
Q Total (cfs) 1828.78 Flow {cfs) 57.70 1770.36
4om width (ft) 692,02 Top width (ft) 165.58 59.96
vel votal (ft/s) 4.27 avg. vel, (ft/s) 0.91 4.90
Max Chl ppth (ft) 8.9% Hydr. oepth (ft) 1.12 6.03
conv. Total fcfs) 29318.7 conv. (cfs) 925.0 28382.2
Length wtd. (ft) 50.00 wetted per. (ft) 56.50 64.10
Min Ch E1 (ft) 754.50 Shear (lb/sq ft) 0.27 1.37
Alpha 1.29 stream power (lb/ft s) 0.25 6.71
Fretn Loss (ft) 0.17 cum volume (acre-ft) 0.40 0.55
€ & E Loss (fr) 0.08 Cum SA {acres) 0.35 0.08

Note:
energy was used.

CROSS SECTION

RIVER: Pea Creek

REACH: Cochran Mill RS: 500
INPUT

Description:

Station Elevation Data num=

Multiple critical depths were found at this location.

Multiple critical depths were found at this location.

multiple critical depths were found at this lecation.

18

Flow area {sq ft) 424.61
Froude # chl 0.5%
specif Force {cu ft) 1164.65
Hydr Depth (ft) 3.12
W.P. Total_ (ft) 150.44
conv. Total (cfs) 19864.4

Top width (ft) 135.92

Frctn Loss (ft) 0.22
C & E Loss_(ft) 0.00
shear Total (lb/sq f3) 1.49
rower Total (1b/ft s) 6.43

Lyrproposed. rep. txt
411.47

2.94

The critical depth with the lowest, valid,

The critical depth with the lowest, valid,

Right o8
0.110
50.00

3.66
572.37
0.72
466.49

The critical depth with the lowest, wvalid,
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Sta Elev 5ta Elev sta Elev sta
0 773 100 769.2 200 765.6 350
495  762.5 500 754 510 754 520
660 763 800 761.4 900 761.9 1000
1200 766.6 1300 768. 1350 772.2
Manning's n values nums= 3
sta n val sta n val sta n val
0 131 495 .06 531 11
gank sta: Left Right Lengths: Left Channel Right
495 531 30 30 30
sediment Elevation = 0
CROSS SECTION OUTPUT Profile #Max ws
E.G. Elev (¥t) 763.60 Element
vel Head (ft) 0.22 wt. n-val.
w.S. Elev (f1) 763.37 Reach Len. {ft)
crit w.s. (ft) Flow area {sq ft)
£.G. Slope {ft/ft) 0.003068 Araa {(sq ft)
Q Total (cfs) 1828.52 Flow {cfs)
Top width (ft) 725.92 Top width {ft)
<mm Total (ft/s) 1.79 avg. vel, (ft/s)
Max chl opth (ft) 9.37 Hydr. Depth (ft}
conv. Total (cfs) 33014.7 conv. (cfs)
tength wtd, (ft) 30.00 wetted per. (ft)
min ch E1 (ft) 754.00 shear {1b/sq ft)
Alpha 4.45 stream Power (1b/ft s
Frctn Loss (ft) 0.09 Cum volume (acre-ft)
C & E Loss (fr) cum SA (acres)
CROSS SECTION
RIVER: Pea Creek
REACH: Cochran Mill RS: 470
INPYT
Description: &nd of Rreach
Station Elevation Data fum= 19
Sta Elev sta Elev Sta Elev Sta
0 773 100 769.2 200  765.6 350
495 762.5 500 754 510 754 520
538 762.8 660 763 800 76l1.4 300
1100 765 1200 766.86 1300 768.2 1350
Manning's n values num= 3
Sta n val Sta h val Sta n val
o 11 4395 .06 532.5 .13
Bank Sta: Left Right iLengths: Left Channel Right
485 532.5 Q 0 0

sediment Elevation = ¢

CROSS SECTION OUTPUT Profile #Max ws

E.G. Elev (ft)
vel Head (ft}
wW.5. Elev (ft)
crit w.s. (ft)
E.G. Slope (ft/ft)
Q Yotal (cfs)

Top width (ft)

vel Total (ft/s)
max chl opth (ft)
Conv. Total {cfs)
Length wtd. {ft)
Min ch E1 {ft)
Alpha

Frctn Loss (ft)

C & E Loss (fu)

763.52 Element
0.25 wt. n-val,

763.27 Reach Len. (ft)

759.72 Flow area (sg ft)

0.003247 Area nmw )
1828.29 Flow (cfs)

716.25 Top width (ft)
1.91 avg. vel. (ft/s)
9.27 Hydr. Depth (¥t

32086.1 Conv, (cfs)
wetted Per. (ft)

754.00 shear (ib/sq ft)
4.38 stream_Power {ib/ft s

Cum volume (acre-ft)
cum SA {acres)

Eley 5ta
762 380
754 531
763 1100

Coeff no:wﬂ.

Left o8

) 0.22

Elev

754
761.9
772.2

Sta

532.5
1000

coeff nozmﬂ.

Left OB
0.110

Expan.
.3

Channel

Elev
761.3
762.3

763

Expan.
.3

Channel
0.060

10yrproposed. rep.txt

Right 0B

right 0B
0.110
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SUMMARY OF MANNING'S N WALUES

River:Pea Creek

Cochran mill
Cochran ¥ill
cochran mMill
cochran Mill
cochran mMill
Cochran Mill
cochran Mili

SUMMARY OF REACH

River: Pea Creek

Cochran ™
Cachran Mi
Cochran M
cochran M
Cochran M
Cochran M
Cochran M

River 5ta.

LENGTHS

n2
.11 .06
.11 .06
L1 .06
11 .06
.11 .06
.11 .06
Channel
100 100
28 50
104 100
50 50
3¢ 0
0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFLCIENTS

River: pea Creek

Reach

Cochran M
Cochran M
Cochran M
cochran M
cochran M
Cachran M
Cochran ™

River sta.

Contr. EXpan.

Bridge

Profile output Table - Standard Table 1

Reach

cochran M
cochran M
Cochran ™
Cochran m
Cochran M
Cochran m
cochran M

River Sta

profile

Max
Max
Max

Max
Max
Max

WS
w5
w5

w5
WS
w5

profile cutput Table - Standard Table 2

Reach

Cochran M
Cochran M
Cochran Mi
Cochran Mi
cochran mi
Cochran Mi
Cachran Mi

River Sta

profile

Max
Max
Max

Max
Max
Max

WS
WS
ws

w5
ws
WS

Q Ttotal Min
(cfs)

1830.13
1829.20

1828,29

E.G. Elev W
o

764.51
763.98
764,24
Bridge
763,85
763.60
763.52

n3

.11
.11
.11
.11

1

Right
100
58
86
50

ch E1  w.5. Elev

(Fe)

757.20
756.90
757.00

.5. Elev
fe)

764.4L1
763,85
763.85

763.49
763.37
763.27

{Ft

764,41,
763.85
763.85

763.489
763.37
763.27

vel Head
(fo)

10yrproposed. rep. tXt

Crit W,S,
(fo)

761.56
762.58
759.77
758.72

Fretn Loss
(ft)

0.24
0.32
Q.25

0.17
0.09

£.G. Elev E.G. Slope

(f) (fr/fe)
764.51 0.002055
763.98 0.002761
764.24 0.007802
763.85 0.003891
763.60 0.003068
763.52 0.003247

C & E Loss  Q ceft
(ft) (cfs)

58.66

0.00 38.01

0.00 328.81

0.08 57.70
230,71

209,22

Page B8

vel Chnl
(ft/s)

2.95
3.29
6.19

4.90
4.58
4.72

Q channel
{cfs)

1281.30
1348.82
1098.01

1770.36
1225,47
1295.24

Flow Area
(sq f)

1201.41
1018.76
495,07

428.69
1021.97
957.867

Q Right
(cts)

372.34
323,83

Top width
(fu)

697.88
735.64

Top width
(o

Froude # Chi



profilte output vable - Six XS Bridge

Reach

cochran M
Cochran M
Cochran M
Cochran M
Cochran M
Cochran M

River sta

profile

Max ws
Max WS
Max ws
Max WS
Max Ws
Max WS

profile cutput Table - Bridge oOniy

rReach

Cochran Mill

River Sta

€00

profile

Max Ws

E.G. Elev
(ft)

E.G.  US,
(ft)

764.24

w.5. Elev
(ft}

Min Ei Prs
(ft)

769.50

BR Open Area
(sq ft)

1260.59

Frcth

Prs

10yrproposed. rep. txt

Loss
(ft)

Q.32
0.25
0.22
0.12
0.17
0.0%

0 WS
(fr)

C & E Loss
(ft)

Q Total
(cfs)

1828.78
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Top width q Left Q@
(ft) (cfs)
697.88 38.01
735.64 328.81
135.92 282.30
136.00 54.85
692.02 57.79

725,92 230.71

min E1 weir Fiow
(ft)

772.51

Q weir
(cfs)

Channe]
(cfs)

1348.82
1098.01
1277.0%
1686.02
1770.36
1225.47

pelta EG
(f1)

0.45

Q Right
Cets)

vel chnl
(ft/s)



500yrprop. rep. Ixt

HEC-RAS Version 3.1.3 May 2005
u.s._army Corp of Engineers
Hydrologic Enginesring Center
609 second Street
pavis, california

X X XXXKXX XXX OO XX HHHX
X X X X X X X X X X

X X X X X X X X X

MM XX X HKXA XXX KKK HAXX
X X A X X X X X X
X X X X X X X X X X
X X XXKKAX HAXX X X X X XHXXX

PROJECT DATA , X

Project Title: Propesed 150' Bridge w/500 yr hydrograph
Project File 500yrprop.pri

Ruh Date and Time: 10/25/2005 4:51:33 PM

froject in English units

Project Description: .
Proposed 15C ft 3-sSpan Bridge Model

PLAN DATA

Plan Title: Proposed 150' Bridge w/500 yr hydrograph
Plan File : C:\Data\HEC-RAS Projects\Pea Creek\Hydrograph Runs\S500yrprop.pl0

Geometry Tit}

i Proposed 150' Bridge
Geometry File

C:\Data\HEC-RAS Projects\Pea Creek\Hydrograph Runs\500yrprop.g08

Flow Title
Flow Fiie

Plan Summary Information:
Number of: "Cross Sections

= 6 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 1 Lateral Structures = 0

Computationat Information

water surface calculation tolerance = 0.01
Critical amnns calculation telerance = 0.01
Maximum number of iterations = 20
Maximum_difference tolerance = 0.3
Flow tolerance factor = (.001

Computation Options
Critical depth computed only where necessary
Conveyance_Calculation Method: At breaks in' n values only
Friction Siope Method: Average Copveyance
Computational Flow Regime: Ssubcritical Flow

GEOMETRY DATA

Geometry Title: Proposed 150' Bridge
Geometry File : Ci\Data\HEC-RAS Projects\Pea Creek\Hydrograph Runs\S500yrprop.gD8

CROSS SECTION
RIVER: Pea Creek
REACH: Cochran Mill RS: 800

INPUT 1
Page



Description: Begin Reach

Station Elevation Data num=
sta Elev s5ta Elev
o 774.1 100 770.3
430 763.8 438 759.3
510 757.5% 522 757.2
800 762.5 900 763
1350 773.3
Manning's n values nums:
sta n val Sta  h val
¢ .11 430 .06
Banhk Sta: Left Right Lengths:
430 525

sediment Ejevation = Q0

CROSS SECTION OUTPUT Profile #Max ws

E.G. Elev (fr) 767.17
vel Head (ft) 0.06
w.S. Elev (ft) 767.11
crit w.5. (ft)
E.G. Slope (fr/ft) 0.000995
Q Total (cfs) 4524.21
Top width (ft) 974.23
vel Total (ft/s) 1.30
Max €hl ppth (f1) 9.91
Conv, Total (cfs) 143459.4
Length wid, (ft) 100.00
Min ¢h E1 (f1) 757.20
Alpha 2.28
Frctn LOSs Mﬁﬂw 0.10
¢ & E voss {ft
CROS5 SECTION
RIVER; Pea Creek
REACH: Cochran mMill RS: 700
INPUT
Description: Begin Reach
station Elevation pata num=
sta Elev Sta Elev
0 773.8 100 770
430 763.5 438 759
510 757.2 522 756.9
BOO  762.2 900 762.7
1350 773
mMannring's n values num=
Sta n val sta  n val
0 .11 430 06
Bank sta: Left Right Lengths:
430 525

sediment Elevation = O

CROSS SECTION OUTPUT Profile #Max ws

E.G. Elev (ft) 766.63
vel Head (ft) 0.06
w.5. Elev (f1) 766,57
crit w.s. (ft) 763.86
E.G. Slope (ft/ft) 0.001081
Q Total {cfs) 4523%.27
Tep width (ft) 952.80
vel Total (f1/s) 1.39
mMax Chl ppth (ft) 9.67
Conv. Total {(cfs) 137576.8
tength wtd. (ft) 83.16
min ch el (ft) 756.90
Alpha 2.00
Frctn Loss (ft) 0.24
C & E Loss (fu) 0.00

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

500yrprop.rep.txt

21
Sta Elev sta Elev sta Elev
200 766.7 300 763.9 350 763.3
442.5 758.8 485 762.8 498 757.8
324.5 760.8 525 764 660 762.6
100 764.3 1100 766.1 1300 769.3
3
sta h val
525 .11
Left channe'l Right coeff Contr.  Expan.
100 100 100 .3 .5
Element teft OB Channel Right OB
wt. n-val. 0.110 0.060 0.110
Reach Len. (ft) 100.00 100.00 100.00
Flow Area (sq ft) 642.88 690.43 2155.64
Area Amﬂ f1) 642.88 690.43 2155.64
Flow (cfs) 526.25 1930.16 2067.80
Top width {ft) 241,30 95.00 637.93
Avg. vel. ﬁmn\mw 0.82 2,80 0.96
Hydr. Depth (ft 2.66 7.27 3.38
tonv. (cfs) 16687.1 £1203.8 65568.5
wetted Per. (ft) 241.35 101.95 637.97
shear (1b/sq ft) 0.17 0.42 0.21
stream power (1b/ft s) Q.14 1.18 0.20
cum volume (acre-ft) 3.80 3.49 12.29
cum SA (acres) 1..50 0.46 3.88
21
Sta Elev Sta £lev Sta Elav
200 766.4 300 763.6 350 763
442,5 758.5 485 762.5 498 757.5
524.5 760.5 525 763.7 GG0O 762.3
1000 764 1100 765.8 1300 769
3
Sta n val
525 L1
Left channel  right Coeff Contr.  Expan.
28 50 58 .3 .5
Element teft oB channel  Right OB
wt. n-val. 0.110 0,060 .110
Reach Len. (ft) 28.00 50.00 58.00C
Flow Area (sq ft) 586,39 667.88 2005.98
Area nmm ft) 586.39 667.88 2005.98
Flow (cts) 516.54 1903.93 2102.80
Top width (ft) 234.71 95,00 623.10
Avg. vel. (ft/s) Q.88 2.85 1.05
Hydr. pepth (ft) 2.50 7.03 3.22
conv. (cfs) 15710.6 57908.6 £3857.6
wetted per. {(ft) 234,76 101.95 623,13
shear (1b/sq ﬁnw 0.17 0.44 0.22
stream Power (Tb/ft s} 0.15 1.26 0.23
cum Volume (acre-ft) 2.39 1.93 7.51
Cum SA (acres) 0.96 0.z4 2.44

additional cross sections.

This may indicate the need for

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is Tess than
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L. 500yrprop.rep.txt
0.7 or greater than 1.4. This may indicate the need for additional cross sections,

CROSS SECTION

RIVER: Pea Creek

REACH: Cochran mill RS: B5C
INPUT .
pescriptien: upstream of Bridge
Station Elevation Data num= 20
sta Elev Sta Eley Sta Elev 5ta Elav 5ta Elev
Q 773 100 769.2 200 765.6 350 763 438 763.5
453  759.5 483  761.5 487  762.3 492 761 500 757.5
510 757 518 757 520 762 527 761 800 761.4
800 761.9 1000 763.2 11060 765 1300 768.2 31350 772.2
marning's n values num= 3
sta n val sta h val sta n val
0 13 487 .06 520 .11
Bank sta; Left Right Lengths: Left Channel Right Coeff Contr. EXpan.
487 520 104 106 86 .3 .5
rneffective Flow nums= 2
Sta L Sta R Elev Permanent
0 431 770 F
582 1350 770 r
sediment Elevation = 0
CROSS SECTION OuTPuT  pProfile #Max WS
E.G. Elev (ft) 767.18 Element Left o8 Channel  Right 0B
vel Head (ft) 0,61 wt. n-val. 0.110 0.060 0.110
w.5. glev (ft) 766._57 reach Len. (ftd 31.00 31.00 31.00
crit w.s. (ft) 764.40 Flow Area (sq Tt) 298.43 267.04 339.59
E.G. Slope (ft/ft) 0,007861 Area nmﬂ ft) 922.41 267.04 2719,20
Q votal (cfs) 4522.88 Fiow (cfs) 1081.386 2178.21 1262.81
TJop width (ft) 1025.03 Top width {ft) 313.93 . 33,00 678.09
vel Total {ft/s) 5.00 Avg. Vel. ﬁmn\MW 3.63 8.16 3.72
Max chl ppth (ft) 9,57 Hydr. Depth (ft 5.33 8.09 5.48
Conv. Total (cfs) 51013.9 conv. (cfs) 12202.3 24568.3 14243.3
Length wtd. (ft) 31.00 wetted per. (ft) 56.67 37.30 62.07
min ch E1 (f1) 757.00 shear {1b/sq Tv) 2.5%8 3.51 2.68
Alpha 1.56 stream Power (1b/ft s) 9.37 28.66 9.98
Frcth Loss (ft) 0.31 cum volume (acre-ft) 1.91 1.40 4,36
C & £ voss {ft) 0.00 Ccum SA (acres) 0.78 0.17 1.57
Note: Multiple critical depths were found at this location, The critical depth with the Towest, valid,
energy was used.
BRIDGE
RIVER: Pea Creek
REACH: Cochran Mill RS: BOD
INFUT
Description: Bridge #3
bistance from ypstream X5 = 31
peck/Roadway width = 38
welr Coefficient = 2.7
upstream Deck/Roadway Coordinates
num= 18
sta Hi Cord io Cord Sta Hi Cord to Cord Sta #i Cord Lo Cord
0 775.3 773 100 774.7  769.2 200 774  765.6
300 773 762.8 400 772.8 762 431.5 772.5 ¢
431.5 772.5 769.5 581.5 772.5 769.5 5B1.5 772.5 0
600 772.9 Q 700 773.2 0 800 774.2 0

900  774.5 76l.9 1000 774.7  763.2 1100 775 765
1200 775.3 766.6 1300 775.3 768.2 1350 775.3  772.2

upstream Bridge Cross Section Data

Station £levation Data num= 20
sta Elev Sta Elev sta Elev Sta Elev sta Elev
0 773 100 769.2 200 765.6 350 763 438  763.5
453 759.5 483 761.5 487 761.9 492 761 500 757.5
510 757 518 757 520  761.5 527 761 800 76l.4
900  761.9 1000  763.2 1100 765 1300 7e8.2 1350 772.2
Manning's n values num= 3
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sta n val sta n val sta n val
4] 11 487 .05 520 11
Bank Sta: Left Right coeff Contr.  Expan.
487 520 .3 .5
neffective Flow fum= 2
Stal Sta R Elev Permanent
0 431 770 F
582 1350 770 F
sediment Elevation = ¢
pownstream Deck/Roadway Coordinates
aun= 18 .
5ta Hi_Cord Lo Cord Sta Hi Cord Lo Cord
0 775.3 773 100 774.7 769.2
300 773 762.8 400 772.8 762
431.5 772.5 769.5 581.5 772.5 789.5
600 772.% 0 700  773.2 0
900 774.5 761.9 1000 774.7 763.2
1200 775.3  766.6 1300 775.3  768.2
pownstream Bridge Cross Section pata
station Elevation Data num= 19
Sta Elev 51a Elev Sta Elev
¢] 773 100 769.2 200 765.6
497  757.5 499  754.5 510  754.5
620 763 700  761.8 800 76l.4
1100 765 31200 766.6 13C00 768.2
Manaing's n values num= 3
Sta n val 5ta n val Sta n val
a .11 487.5 .G5 525.5 11
Bank Sta: Left Right Coeff Contr. Expan.
487.5  525.5 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
o 431 770 F
582 1350 770 F
Sediment Elevation = 0

upstream Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
€levation at which weir flow begins

m:www% head used in spillway design

5pil

mEn

way :m¢m:ﬂ used in design

weir crest shape =
Number of aAbutments = 2
Abutment Data
Upstream num= 2
Sta Elev sta Elev
431.5 767.5 441.5 759.6
Downstream num== 2
51a Elev Sta Elev
431.5 767.5 441.5 759.6
Abutment bata
upstream num= 2
Sta Elev s5ta Elev
571.5 761 581.5 767.5
Downstream num= 2
S5ta Eley Sta Elev
571.5 761 5815 767.5
Number of Piers = 2
Pier pata
Pier station upstream=  481.5 Downstream=
upstream num= 2
width  Elev width Elev
1.5 o 1.5 770
Downstream = 2
width Elev width £lev
1.5 0 L.5 770
Piet Data
Pier Station uUpstream=  531.5 Downstream=
upstream num= 2
width  Elev width  Elev

500yvrprop. rep.txt

sta Wi cord Lo Cord
200 774 765.6
431.5 772.5 0
581.5 772.% 0
800 774.2 o
1100 775 765
1350 775.3 V7.2
5ta Eley sta Elev
350 763 487.5  762.2
520 754.5 525.5 76L1.5
900 761.9 1000 763.2
1350  772.2
2 horiz. to 1.0 vertical
wm horiz. to 1.0 vertical

Broad Crested

481.5

531.5
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1.5 0 1.5 770

pDownstream num= 2
width  Elev width  €lev
1.5 0 1.5 770

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data

Energy
w.5. Pro Method

W.5.Pro Data
teft_gmbankment
el of the top of the embankment
El of the toe of the abutiment
Right Embankment
g1 of the top of the embankment
€l of the toe of the abutment
Abtument Type
stope of abutments
Top with of embankment .
Centroid_station of bridge opening
wing wall Type
width
Angle
Radius
Guide Banks Type
Length
offset
Angle

L]

LI ]

]

767.5
76L.5

500yrprop. rep.txt

w sloping abutments and sloping embankments

55

No wing walls present

No Guide Bank present

selected Low Flow Methods = W.S.Pro Method

High Flow Method
Pressure and weir flow
submerged Inlet <d

Submerged Inlet + outlet cd

Max Low Cord

additional Bridge Parameters

Add Feiction component to Momentum

Note:

Note:

Do not add weight component to Momentum

Class B flow critical depth computaticns use critical depth
inside the bridge at the upstream end

Criteria to check for pressure flow = upstream energy grade line

BRIDGE QUTPUT Profile #Max ws

E.G. US. (fr) 767.18
w.5. us. (ft) 766.57
Q Total (cfs) 4522.88
Q Bridge {cfs) 4522.88
Q weir (cfs)

Weir sta Lft (ft)

weir Sta Rgt (ft)

weir Submerg

weir Max Depth (ft)

Min €] weir Flow (ft) 772.51
Min E1 Prs (ft) 766,50
pelta EG (ft) .30
pelta ws (ft) 1.45
BR Open Area mm fr) 1260,59
B8R Open vel ( ﬁmmu 6.95
coef of @ 0.77
Br Sel Method WSPRO

Element

E.G. Elev M1Hw 766.99
w.S. Elev 1nw 765.59
<rit w.s. (ft 764,70
Max chl ppth (ft) 8.59
vel Tetal (ft/s) 6.39
Flow area (sq ft) 708.02
Froude # ch] 0.77
specif Force (cu ft) 3195.14
Hydr Depth mmﬂu 5.00
w.P, Total (ft) 165.65
Conv. Total {cfs) 395817
Top Width (ft) 141.65
Frein tess {ft) 0.42
C & E Loss (ft) 0.00
Shear Total (1b/sq ft) 3.48
power Total (lb/ft s) 22.26

warning: Pier drag coefficient of 2.0 assumed for Class & fiow.

energy was used.

energy was used,

Multiple critical depths were found at this location.

Multiple critical depths were found at this location.

CROSS SECTION

RIVER: Pea Creek
REACH: Cochran Mil3} RS:

INPUT

pescription; pownstream of Bridge
nun=

Station Elevation pata

The critical

The critical

Inside BR US 1Inside BR DS

depth with the lowest, valid,

depth with the lowest, valid,
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sta Elev sta Elev 5Ta Elev 5ta
0 773 100 769.2 200 765.6 350
497 757.5 449 754.5 510 754.5 520 7
620 763 700 7el.8 800 76l.4 500 7
1100 765 1200 766.6 1300 768.2 1350 7
Manhning's n values num= 3
5ta n val sta 0 val sta  n val
s] 1 487.5 .06 547.5 .11
Bank Sta: Left x;w:n Lengths: Left Channel Right
487.5  547.5 50 50 50
Ineffective Flow N 2
Sta L Sta R Elev Permanent
0 431 770 F
582 1350 770 F
sediment Elevation = O
CROSS SECTION QUTPUT Profile #Max ws
E.G. Elev {fr) 766.29 Element
vel Head (ft) 1.18 wt. n-vai.
w.5. Elev (ft) 765.12 Reach Len. (fr)
crit w.s. (ft) 763.54 Flow Area (sq ft)
E.G. Slope (fr/ft) 0.009047 Area mmm ft)
Q Total (cfs) 4522 88 Flow (cfs)
40% width (ft) 879.21 Top width (ft)
vel Total (ft/s) .70 avg. vel, (ft/s)
Max Cchl ppth (ft} 10.62 Hydr. pDepth (ft)

Conv, Total (cfs) 47551.0

itength wtd. (ft) 50.00
min ¢h el (ft) 754.50
Alpha 1.68
Frctn Loss (ft) 0.26
C & E Loss (ft) 0.75

Note:
energy was used.

CROSS SECTION

RIVER: Pea Creek

conv, (cfs)

wetted per. (ft)
shear {ib/sq ft)
stream Power {1b/ft s)
cum volume {acre-ft}
cum SA (acres)

REACH: Cochran Mil1l RS: 500
INPUT
pescription:
Station Elevation Data nums= i8
5ta Elev Sta Elev Sta Elev Sta
o 773 100 769.2 200 765.6 150
495 762.5 500 754 510 754 520
860 763 800 76L.4 a0 761.% 1000
1200 766.6 1300 768.2 1350 772.2
Manning's n values nuth= 3
Sta n val sta n val 5ta n val
0 11 4485 .06 531 J11
Bank Sta: Left Right Lengtihs: Left Channel Right
495 531 30 30 30

sediment Elevation = 0

CROS5 SECTION CUTPUT Profile #Max wS

E.G. Elev (ft) 765.28
vel Head (ft) C.18
w.S. Elev nﬁﬂw 765.10
crit w.s. {ft

E.G. Slope (ft/ft) 0.003004
¢ Total (cfs) 4522.69
Top width (fo) 885.62
vel Total (ft/s) 1.87
Max chl ppth (ft) 11.10
Conv. Total (cfs) 82516.8
tength wtd, (fu) 30.00
Min Ch E1 (ft) 754.00
Algha 3.25
Frctn Loss (ft) c.c9

C & E Loss (ft)

Element

wt. n-val.

rReach Len. (ft)
Flow Area (s5q ft)
Area Amﬂ fi)

Flow (cfs)

Top width (ft)
Avg. vel, ﬁ*n\mW
Hydr. Depth {ft
Conv. {cfs)

wetted Per. {ft)

shear (1h/sq ft)
Stream Power (lb/ft s)
Cum volume (acre-fu)
Cum SA (acres)

Elev Sta

763  487.5
54.5 547.5
6%.9 1000
72.2

ceeff Contr.

Multiple critical depths were found at this location.

Elev

754
763

.3

The c¢ritical depth with the lowest, valid,

coeff Contr.

1

Left OB

Elev
762.2
763.5
763.2

Expan.
.5

channel

Elev
761.3
762.8

765

Expan.
.3

Channel
{.060

0.03

500yrprop. rep.txt

Right OB

Right o8
0.110
30.00

1411.22




500yrprop.rep.txt
CROSS5 SECTION

RIVER: Pea Creek

REACH: Cochran Mill RS: 470
INPUT
pescripticen: End of Reach
Station Elevation Data nums= 19
5ta Elav sta Elev 5ta Elev Sta Elev Sta Elev
G 773 100 769.2 200 765.6 350 762 380 761.3
495 762.5 500 754 510 754 520 754 532,55  762.3
538 762.8 660 763 800  761.4 900 761.9 1000 763
1100 765 1200 766.6 1300 768.2 1350 772.2
Manning's n values Rum= 3
sta n val sta n val sta h val
0 11 495 .06 532.5 .11
Bank Sta: Left x¢w:ﬂ tengths: Left Channel Right Coeff Contr. Expan.
495 532.5 "] 0 0 .1 .3
Sediment Elevation = 0
CROSS SECTION OQUTRUT profile #Max wS
E.G. £lev {fr) 765.20 Element Left OB Channel  Right OB
vel Head (ft) 0.20 wWe. n-val. 0.110 0.060 0.110
w.5. Elev ﬁﬁnw 765.00 Reach Len. (ft)
crit w.s. (ft 763.76 Flow Area (sq ft) 644.83 339.42 1352,36
E.G. Stope (ft/ft) 0.003153 Area ﬁmm ft) 644,83 339.42 1352,36
Q Total (cfs) 4522.48 Flow (cfs) 873.69 1818.97 1829.82
4cm width (ft) 875.13 Top width (ft) 270.05 37.50 567.58
vel Total (ft/s) 1.94 avg. vel. (ft/s) 1.35 5.36 1.35
Max Chl ppth (ft) 11.00 Hydr. Depth (ft} 2.39 9.05 2.38
conv. Total mnﬁMu 80540.3 Conv. (cfs) 15559.5 32393.8 32587.0¢
Length wtd. (ft) . wetted per. (f1) 270.10 44,87 5€7.64
Min Ch E1 (ft} 754,00 Shear (1b/sq Tt) Q.47 1.49 0.47
Alpha 3.38 Stream Power (1b/Tt s) 0.64 7.98 0.63
Frotn Loss (Fo) Cum volume (acre-ft)
C & E Loss (ft) cum SA (acres)

SUMMARY OF MANNING'S N VALUES

River:pea Creek

Reach River Sta. nl n2 n3
Cochran Mill 800 11 .06 .11
Cochran Mill 700 .11 .06 .11
Cochiran Mill 650 W11 .06 L1
Cochiran Mi11 600 Bridge
Cochran Mill 550 LAl .06 11
Cachran mill 500 .11 .06 L1l
Cochran i1l 470 J11 .06 L1l

SUMMARY OF REACH LENGTHS

River: pea Creek

Reach River Sta. Left Channel Right
Cochran mill 800 100 1006 100
Cochran Mill 700 28 50 'SB
Cochran mitl 650 104 100 86
Cochran Mill 600 Bridge
cechran Mi11 550 50 50 50
cochiran Mil] 500 30 30 3G
Cochran Mitl 470 0 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: pPea Creek
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Reach

Cochran M
Cochran M
Cachran M
Cochran ™
Cochran M
cochran M
Cochran M

River Sta.

contr. Expan.
.3 .3
.3 .5
i .3 5
eridge
¢ .3 .5
.1 .3
.1 .3

Profile output Table - standard Table 1

Reach

Cochran M
Cochran M
Cochran M
Cochran M
Cochran ™
Cochran M
cochran m

River Sta

profile

Max
Max
Max

Max
Max
Max

WS
LLE]
ws

W5
w5
WS

profile output Takle - standard Table 2

Reach

cochran M
Cochran M
Cochran ™
cechran M
Cochran M
Cochran ™
cochran M

River sta

profile

Max
Max
Max

Max
Max
Max

WS
WS
WS

WS
W5
WS

Profile output Table - Six X5 Bridge

Reach

cochran mill
Cochran Mill
Cochran Miil
Cochran mMil)
cachran Mill
Cochran Mill

River Sta

Profile

Max WS
Max Ws
Max w5
MaX W5
Max ws
Max ws

profiie output Table - Bridge only

Reach

Cochran i1l

River Sta

600

profile

Max

W5

@ Total ™in ch E]

w.S%. Eley  Crit W.S, E.
(cts) (ft) (Ftd (ft)
4524.21 757.20 767.11
4523.27 756.90 766.57 763.86
4522 .88 757.00 766.57 764.40
Eridge
452288 754.50 765.12 763.54
4522.69 754,00 765,10
4522.48 754.00 765.00 763.76
E.G. Elev w.%. Elev wvel Head Frctn LOSs
(Ft) fe) (fr) f)
767.17 767.11 0.06 0.10
766.63 766.57 G.06 0.24
767.18 766.57 0.61 0.31
Bridge
766.29 765.12 1.i8 0.26
765,28 765.10 0.18 0.09
765.20 765.00 0.20
E.G. Elev W.5. Elev  Crit W.5, Frctn LOSS
{ftd {ft) (fo) (fr)
766.63 766,57 763.86 0,24
767.18 766.57 764,40 0.31
766.99 765.59 764.70 0.42
766.57 765.31 764,42 0.28
766.29 765.12 763,54 0.26
765.28 765.10 0.09
E.G. US. Min E1 Prs BR Cpen Area  Prs O WS
(ftd (€3 9] (sq ft) {ft)
767.18 769,50 1260.59

500yrprop. rep. txt

G. Elev E.G. Slope
{fr) (ft/fo)
767 .17 0.000895
766.63 0.001081
767.18 0.007861
766.29 0.009047

765.28 0.003004
765.20 0.003153

C & E Lass Q reft
(fr) (cfs)
0.00 516.54

0.00 1081.86
0.75% 392,01

C & E{oss Top W

vel chnl
(ft/s)

2.80
2.85
8.16

B.75
5.21
5.36

@ channel
(cfs)

1930.16
1903.93
2178.21

4019.92
1717.78
1818.97

Flow Area  Top width
(sq fr) (ft)
3488.95 974.23
3260.24 952.80
905.07 1025.03
674.56 879.21
2413.48 885.62
2336.62 875.13

Q Right  Top wWidth

(cfs) (fr)
2067.80 974.23
2102.80 952.80
1262.81 1025.03
110.94 879.21
1900.19 885.62
1829.82 875.13

idth Q teft @ Channel

(fu) (ft) (cfs) (cfs)
0.00 952.80 516.54 1903,93
0.00 1025.03 1081.86 2178.21
0.00 141.65 868,40 2774.03
0.00 140. 85 354.73 3740.10
0.75 879.21 392,01 4019.92

885.62 904.72 i717.78

Q Total Min g1 weir Flow @

(cfs)
4522.88
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(ftd
772.51

weir Delta EG
(cfs) (fty

1.19

Q wimza

(cfs)
2102.80
1262.81

BRO. 44
428,05

Froude # chl

0.18
0.19
0.51

0.56
0.30
0.31

vel Chnl
(ft/s)



SCyrproposed. rep. txt

HEC-RAS Version 3.1.3 May 2005
U.S._Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street
pavis, California

X X 00KXX HRAX XXXX XX KXXX
X X X X X X X X X X

X X X X X X X X X

JOOOO0OL XXXX X PES D 3494 JOOOOK KKK
X X X X X X X X X
X X X X X X X X X X
X Ko OXRXAXX IO X X X X KA

PROJECT DATA .

Project Title: Proposed 150' Bridge w/50 yr hydrograph
Project File : 50yrproposed.prj

Run Date and Time: 10/25/2005 4:29:46 PM

Project in English units

froject Description: \
Proposed 150 ft 3-sSpan Bridge Model

PLAN DATA

Plan Title: Proposed 150' Bridge w/50 yr hydrograph
Plan File : C:\Data\HEC-RAS Projects\Pea n1mmrm:<aﬂoo1mur Runs\50yrpreposed.pl0

Geometry Title: Proposed 150' Bridge
Geometry File : C:\Data\HEC-RAS Projects\Pea Creek\Hydrograph Runs\50yrproposed. g0g

Flow Title :
Flow File :

Plan summary Information:

Number of: “Cross Sections = 6 Multiple Openings =
Culverts o Inline_Structures
Bridges 1 Lateral Structures

]
(=R L=

Computational Informaticn

water surface calculation tolerance = 0.01
critical nmnﬂ: calculation tolerance = 0.01
Maximum numper of iterations = 20
maximum_difference tolerance = 0.3
Flow toierance factor = 0.001

Computation_options
Critical depth computed only where necessary
Conveyance Caiculation method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

GEOMETRY DATA

Geometry Title: Proposed 150' Bridge
Geometry File : C:\Data\HEC-RAS Projects\Pea Creek\Hydrograph Runs\50yrproposed . OB

CROSS SECTION
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RIVER: Pea Creek
REACH: Cochran Mill R5: 8OO
INPUT | N
Description: Begin Reach
station Elevation Data num= 21
Sta Elev 51a Elev Sta Elev sta Elev sta
0 774.1 100 770.3 200 766.7 300 763.9 35¢
430 763.8 438 759.3 442.5 758.8 485  762.8 498
510 757.5 522 757.2 524.5 760.8 525 764 660
800 762.5 900 763 1000  764. 1100 766.% 1300
1350 773.3
Manning's n values num= 3
- sta  nval 5ta  n val sta n val
0 .11 420 .06 525 .11
Bank Sta: Left Right Lengths: Left channel  Right Coeff Contr.
430 525 100 100 100 .3
sediment Elevation = 0
CROSS SECTION CQUTPUT Profile #Max ws
E.G. Elev (ft) 766.08 Element Left OB
vel Head (ft) 0.07 Wt. n-val. 0.110
w.%. Elev (ftr) 766.01 reach Len. (ft) 100,00
crit w.s. (ft) Flow area (sq ft) 396.87
E.G. Slope (ft/ft) 0.001265 Area ﬁMﬂ ft) 3196. 87
Q votal (cfs) 3317.27 Flow (cfs) 295.80
40« wideh {ft) 870.39 Top width (ft) 205.37
val Total (ft/s) 1.34 avg. vel. (ft/s) 0.75
Max €h1l ppth (ft) §.81 HMydr. Depth (ft) 1.93
Conv. Total (cfs) 93265.4 Conv. (cfs) 8316.4
Length wtd. (ft) i00.00 wetted Per. (ft) 205.40
min ¢h E1 (ft) 757.20 shear {Ib/sq ft) Q.15
Alpha 2.45 stream_power (1b/ft s) 0.11
Frctn Loss (ft) 0.14 Cum volume (acre-ft) 2.53
C & E Loss (ft} cum 5A (acres) 1.31
CROSS SECTION
RIVER: Pea Creek
REACH: Cochran Mil1l RS: 700
INPUT
vescription: Begin Reach
Station Elevation pata num= 21
Sta Elev Sta Eley Sta Elev sta Eley " Sta
Q 773.8 100 770 200 7G6.4 300 763.6 350
430 763.5 438 759 442.5  758.5 485  762.5 498
510  757.2 522 756.9 524.5 760.5 525 763.7 660
800 762.2 900 762.7 1000 764 1100 765.8 1300
1350 773
Manning's n values nuni= 3
sta n val sta n val sta n val
o .11 430 .06 525 W11
Bank sta: teft Right Lengths: Left channel  Right Coeff Contr.
430 525 28 50 58 .3
sediment Elevation = O
CROSS SECTION OUTPUT Profile #Max WS
£.G. Elev (f1) 765.56 £lement lLeft o8
vel Head (fg) 0.08 wi. n-val. 0.110
w.5. Elev (ft) 765.48 Reach Len. (ft) 28.00
crit w.s. (ft) 763.28 Flow Area (sq ft} 3i30.84
E.G. Slope (ft/ft) 0.001457 Area Amﬂ 1) 350.84
Q Total {c¢fs} 3315.07 Flow (cfs) 283.09
Top width (ft) 849,51 Top Width (ft) 197.20
vel Total (ft/s) 1.45 Avg. vel. (ft/s) 0.81

S50yrproposed. rep. txt

Elev
763.3
757.8
762.6
76%.3
Expan.
.5
channel wim:ﬁ oB
0.060 .110
100.00 100.00
586.26 1483.66
S586.26 14593.66
1657.49 1363.97
95.00 570.02
2.83 0.91
6.17 2.82
46600.7 38348.3
101.95 570.05
0.45 0.21
1.28 0.19
3.05 8.80
0.46 3.54
Elev
763
757.5
762.3
768
Expan.
.5
Channel rRight oB
0.060 0.110
50.00 58.00
564,53 1364.75
564.53 1364.75
1670.25 1361,72
95.00 557.31
2.96 1.00
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Max Chl ppth {ft) 8.58
Conv. Total (cfs) 86849.8
Length wtd. {ft) 78.72
Min ch €1 {ft) 756.90
Alpha 2.31
Fretn Loss (ft) G.27
C & E Loss (ft) 0.00

Hydr. Depth (ft) 1.78
conv, (cfs) 7416.6
wetted Per. (ft) 197.23
shear (1h/sq ft) 0.16
Stream_power {1b/ft s) 0.13
cum volume (acre-ft) 1.68
cum SA (acres) 0.85

5.94
43758.0
101.95
0.50
1.49
1.73
0.24

50yrproposed. rep. 1xt

2.45
35675.1
557.34
0.22
0.22
5.52
2.25

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

0.7 or greater than 1.4.

CROSS SECTION
RIVER: Pea Creek
REACH: Cochran Mill

INPUT | i
pescription: upstream of Bridge

RS: £50

Station Elevation Data num=
s5ia Elev Sta Elev sta Elev Sta Elev 5ta
] 773 100 769.2 200 765.6 350 763 438
453 759.5 483 761.5 487 762.3 492 761 500
510 757 518 757 520 762 527 761 800
%00 761.9 1000 763.2 1100 765 1300 768.2 1350
Manning's n values num=
Sta n val sta n val 5ta n val
0 .11 487 .06 520 .11
Bank sta: Left mim:ﬂ Lengths: Left Channel Right Coeff Contr
487 20 104 10¢ 86 .3
Eneffective Flow num= 2
Sta L SstaR Elev Permanent
G 431 770 F
582 1350 770 F
Sediment Elevation = 0
CROSS SECTION CUTPUT Profile #Max ws
E.G. Elev (ftr} 765.99 element Left OB
vel Head (ft) 0.51 wt. n-val. 0.110
W.S. Elev (ft) 765.48 Reach Len. (ft) 31.00
Crit w.s. (ft) 763.74 Flow area (sg ft) 237.51
E.G. Slope (fr/ft) 0.007809 Area nmﬂ ft) 507.53
Q Jotal (cfs) 3314.08 Flow (cfs) 737.02
Top width anu 923.27 Top width (ft) 280.17
vel Total (ft/s) 4._47 Avg, vel. (ft/s) 3.10
Mmax Chl opth (ft) 8.48 Hydr. Depth (%) 4.24
Cohv. Total (cfs) 37502.1 conv. (cfs) 8340, 1
Length wtd. (ft) 31.00 wetted per. (fi) 56.67
Min ch el (ft) 757.00 shear (1b/sq fi) 2.04
alpha 1.64 Stream_rawer (1b/ft s) 6,34
Frctn Loss () 0.29 Cum volume (acre-ft) 1.37
€ & E Loss (ft) 0.00 Cum 5A (acres) 0.70

Note:
energy was used,

BRIDGE

RIVER: Pea Creek
REACH: Cochran mill

INPUT X
Description: Bridge #3

Distance from Upstream XS
Deck/Roadway width
weir Coefficient

Enn

Multiple critical depths were found at this lecation.

RS: &00

2.7

uUpstream Deck/Roadway Coordinates

num= 18
Sta Hi Cord Lo Cord

Sta Hi Cord Lo Cord

Sta Hi Cord Lo Cord

Expan.
)

channel

This may indicate the need for additional cross sections.

than

Right OB

the critical depth with the lowest, valid,
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0 775.3 773

300 773 762.8
431.5 772.5 769.5
600  772.9 ]
900 774.5 76L.9
1200 775.3 766.6

upstream Bridge Cross Section Data

station Elevation Data

sta Elev Sta
0 773 100
453 759.5 483
510 757 518
300 761.9 1000
manning's n values
©sta n val 5ta
0 L11 487
gank Sta: Left Right
487 520
tneffective Flow num=
sta L S5ta R
] 431 770
582 1350 770

sediment Elevation = 0

Nums=

763.2

num=
n val
.05

7.7
772.8
T72.5
773.2
774.7
775.3

20

Coeff Contr.

2
Elev Permanent

F
F

.3

pownstream Deck/Roadway Coordinates
8

nRum= 1
Sta Mi_Cord Lo Cord
0 775.3 773
300 773 762.8
431.5 772.5 7658.3
800  772.9 0
300 774.5 761.9
1200 775.3 766.6

pDownstream Bridge Cross Section Data

station Elevation Data

Sta Elev 51a
¢ 773 100
497 757.5 499
620 763 700
1100 765 1200
Manning's n values
sta n val Sta
4} .11 487.5
Bank sta: Left Right
487.5  525.5
Ineffaective Flow num=
sta L 5Sta R Etev
0 431 770
582 1350 770

sediment Eievation = 0

Sta Hi Cord
100 774.7
400 772.8
581.5 772.5
700 773.2
1000 774.7
1300 775.3
hums= 19
Elev Sta
769.2 200
754.5 510
761.8 800
766.6 1300
num= 3
n val Sta
.05 525.5
Coeff nozﬁm.
2
Permanent

E
F

Downstream Embankment side s

upstream Embankment side mduﬂm
ope

Maximum allowable submergence for weir flow
low begins

elevation at which weir

m:mﬂwz head used in spiliway design

Elev
759.6
b2

Elev

spillway :mwm:n used in design
weir crest shape
Number of Abutments = 2
Abutment Data
Upstream num= 2
sta Elev Sta
431i.35 767.5 441.5
Downstrean nun=
sSta Elev sta
431.5 767.5 44%.5

Abutment Data

759.6

n val
AL

Expan.
.5

Lo Cord

Elev
765.6
754.5
761.4
768.2

n val
L1

Expan.
.5

It

B

200 774 7B5.6
431.5 772.5 Q
581.5 772.5 0
BO0  774.2 o
1100 775 765
1350 775.3 ¥72.2
sta Eley Sta Elev
350 763 438 763.5
492 761 500 757.5
527 761 8OO 761.4
1300 768.2 1350 772.2
Sta Hi Cerd Lo Cord
200 774 765.6
431.5 772.5 c
581.5 772.5 0
8O0 774.2 ]
1100 775 765
1350 775.3  772.2
Sta Elev sta Elev
350 763 487.5 762.2
520 754.5 525.5 761.5
%00 761.9 1000 763.2
1350 772.2

2 horiz., wo 1.0 vertical
2 horiz. to 1.0 vertical
.95

Broad Crested

50yrproposed. rap, txt
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upstream num= 2
sta Elev sta Elev
571.5 761 S58L.5 767.5
Downstream num= 2
sta Elev Sta Elav
S71.5 781 581.5 767.5
Number of Piers = 2
Pier Data
Pier Staticn Upstream=  481.5
upstream Nl 2
width Elev width  Elev
1.5 o] 1.5 770
Downstrean nums: 2
width Elev width Elev
1.5 0 1.5 770
Pier Data
pier station upstreams= $31.5
upstream nuit= 2
width Elev width Elev
1.5 0 1.5 770
Downstream num= 2
width Elev width  Elev
1.5 0 1.5 770

Number of Bridge Coefficient Sets =

Low Flow mMethods and pata
Energy
w.S. Pro Methoed

w.5.Pra Data
Left Embankment

i

El of the top of the embankment

. El of the toe of the abutment
Right Embankment

el of the top of the embankment

€l of the toe of the abutment
abtument Type
slope of abutments
Top with of embankment

SOyrproposed. rep. Txt

pownstream=  481.5

bownstream=  $31.5

ndan na

]

Centroid station of bridge opening =

wing wall Type
width
angle
RaGius

Guide Banks Type
Length
offset
Angle

nown

B

]

W sloping abutments and sloping embankments

55

No wing walls present

No Guide Bank present

selected Low Flow Methods = w.5.Pro mMethod

High Flow Methed
Pressure and weir flow
Submerged Inlet cd

Submerged Inlet + cutlet cd

Max Low cord

Additional Bridge Parameters

i

add Friction component to Momentum

Do not add weight component to Momentum

Class B flow criticai depth computations use critical depth
inside the bridge at the upstream ead

Criteria to check for pressure flow = upstream energy grade line

BRIDGE OUTPUT Profile #Max ws

E.G. Us. (ft) 765,99
wW.5. vus. (fr) 765.48
Q@ Total (cfs) 3314.08
Q Bridge (cfs)} 3314.08

Q weir (cfs}
weir Sta Lft (ft)

Element Inside BR US Inside BR DS
E.G. Elev (ft) 765.86 765.52
w.5. Elev (ft) 764.80 764.63
crit W, 5. (fr) 763.90 763,34
Max Ch1 opth (ft) 7.80 10.13
vel Total (ft/s) 5.56 5.96
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. mQ%ﬂWﬁonOmmn.ﬂmu.nxn
waeir Sta Rgt (ft) Flow Area (sq ftr) 596,23 S56.4
weir submerg Froude # chl G.70¢ 0.56
weir max Depth (ft) specit Force (cu ft) 2240.80 2487,58
Min E] weir Flow (ft) 772.51 Hydr pepth (ft) 4,28 4.00
Mmin €1 prs (fr) 769.50 w.P. Total (ft) 159.72 157.38
pelta EG (ft) 0.85 conv. Total (cfs) 31254.8 39701.3
peita ws (ft} 0.99 Top width (ft) 139.42 138.96
BR Open Area (sq ft) 1260.59 Frctn Loss (ft) 0.34 0.22
BR Open vel ﬁﬁammv 5.96 ¢ & E Loss (fr) 0.00 0.00
coef of g 0.79 shear Total Mﬂv\mn ft) 2.62 1.54
Br sel method WSPRO power Total (ib/ft s) 14,56 9.16
warning: pier drag coefficient of 2.0 assumed for Class B flow. . . X
Note: multiple nxmﬁﬁmwﬁ depths were found at this location. The critical depth with the Towest, valid,
energy_was used,
Note: 3c~nmwdm critical depths were found at this location. The critvical depth with the lowest, valid,

energy was used.

CROSS SECTION

RIVER: Pea Creek

REACH: Cochran Mill RS: 550
INPUT i
Description: Downstream of Bridge
station Elevation Data num= 19
sta Elev sta Eley Sta Elev Sta Elev Sta Elev
0 773 100 769.2 200 765.6 350 763 487.5 762.2
497 757.5 499 754.5 510 754.5 520 754.5 547.5 763.5
620 763 700 761.8 800 761.4 900 761.9 1600 763.2
1100 765 1200 766.6 1300 768.2 13506 772.2
Manning's n values num= 3
sta  n val sta n val Sta n val
0 .11 487.5 .06 547.5 .11
pank Sta: ieft Right Lengths: Left Channel Right coeff Contr. Expan.
487.5 547.5 50 50 50 .3 .5
ineffective Flow R 2
sta L Sta R Eley Permanent
0 431 770 F
582 1350 770 F
sediment Elevation = 0
CROSS SECTION QUTPUT Profile #Max ws
E.G. Elev (ft) 765.30 Element Left 0B Channel Right OB
vel Head (ft) 0.82 wt. n-val. 0.110 Q.060 0.110
w.5. £lev ({fr) 764.49 reach Len. (ft) 50.00 50.00 50.00
crit w.s, {ft) 761.78 Flow Area (sq ft) 139.94 421.66 38.16
E.G. Slope (ft/ft) 0.006908 Area mmﬂ ft) 323.28 421.66 1068.84
Q Total (cfs) 3314.08 Flow (cfs) 222.42 3045.83 45,83
Top width (ft) 807.31 Top wWidth {ft) 223.30 60.00 524.01
vel Total (ft/s) 5.72 Avg. vei. (ft/s) 1.85 7.22 1.20
max ¢hl ppth {ft) 9.99 Hydr. Depth (ft) 2.12 7.03 1.11
Conv. Total {cfs) 19873.0 Cony, (cfs) 2676.1 36645.6 551.4
Length wid. (ft) 50.00 wetted per. (ft) 56.50 64.14 34.50
min ch E1 () 754.50 shear (lb/sq ft) 0.92 2.84 0.48
Alpha 1.61 stream Power {lb/ft s) 1,70 20.48 0.57
Frctn Loss (ftr) 0.23 Cum volume {acre-ft) 0.81 0.63 1.90
C & E Loss (ft) 0.46 cum sa {acres) 0.44 0.08 0.98
Note: Multiple critical depths were found at this location. The critical depth with the Towest, valid,

energy was used.
CROSS SECTION
RIVER: Pea Creek
REACH: Cochran mill RS: 500

INPUT
pescription:
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station Elevation pata num=

5ta Elev sta Elev

o] 773 100 769.2

495  762.5 500 754

660 763 800 761.4

1200 766.6 1306  76B.2
Manning's n values num=

sta n val sta n val

¢} 11 495 .06

Bark Sta: Left mmm:ﬁ Lengths:
495 33

sediment Elevation = 0

CROSS SECTEON OUTPUT frofile #Max WS

E.G. Elev (ft) 764.62
vel Head (ft) 0.19
w.5. Elev Amﬁw 764.43
crit w.s. {ft

E.G. Slope (ft/ft) 0.003052
Q Total (cfs) 3313.38

Top width (ft) 822.79

18
sta Elev sta
200 765.6 350
510 754 520
900 761.9 1000
1350 772.2
3
Sta n val
531 W11
Left Channel  Right
30 30 30
Element
wt, n-val.
Reach Len. (ft)

Flow Area (sq ft)
Area amﬂ ft)

Flow {cfs)

Top width (f)

vel Fotal (ft/s) 1.80 avg. vel, (ft/s)
Max Chl ppth (ft) 10.43 Hydr. pepth (ft}
conv. Total (cfs) 59972.9 Conv, (cfs)
Length wtd. (ft) 30.00 werted per. (ft)
Min ch E1 {ft) 754.00 shear {(lb/sq ft)
Alpha : 3.76 stream Power (lb/Tt s)
Freth Loss (fr) G.0% Cum voiume (acre-ft)
C & E Loss (fu) cum Sa (acres)
CROSS SECTION
RIVER: Pea Creek
REACH: Cochran Mill RS: 470
INPUT
Pescripticn: End of Reach
station Elevation Data num= 19
sta Elev Sta Elev Sta Elev sta
Q 773 100 769.2 200 765.6 350
495 762.5 500 754 510 754 520
538 762.8 660 763 B00 761.4 900 7
1100 765 1200 766.6 1300 768.2 1350 7
Manning's n values faum= 3
sta n val sta  n val Sta n val
4] .11 445 .06 532.5 .11
Bank Sta; teft Right Lengths: Left Channel Right
495 532.5 ] 0 0

sediment €levation = 0

CROSS SECTION OUTPUT erofile #Max ws

E.G. Elev (ft) 764.54
vel Head (ft) 0.21
w.s. Elev (ft) 764.33
crit W.s. (fr} 763.33
E.G. Slope (ft/ft) 0.003221
qQ Total (cfs) 3312.94
Aom width (ft) 813,449
vel Total {ft/s) 1.87
mMax Chl ppth (ft) 10,33
conv. Total (cfs) 58375.0
Length wtd. (ft)

Min ¢h g1 (ft) 754.00
Alpha 3.88

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

Element

wt. n-val.

Reach Len. {ft)

Flow Area (sq ft)
area (sq ft)

Flow (cfs)

Top width (ft)

Avg. vel. (ft/s)
Hydr. Depth (ft)
conv, (cfs)

wetted Per. (ft)
shear (1b/sq mﬂw
stream Power (Ik/ft s)
cum volume (acre-ft)
Cum SA (acres)

Elev Sta
762 180
754 531
763 1100

coeff Contr.
1

Left CB

Coeff Contr.
.1

Left OB
0.110

Expan.
.3

Elev
761.3
762.3

763

Expan.
]

Channel
0.060

50yrpropesed. rep. txt

right o8
0.110
30.00

1036.95

1036.95

Right 0B
0.110
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SUMMARY OF MANNING'S N VALUES

River:Pea Creek

Reach River Sta. rl n2 n3
Cochran Mill 800 11 .06 J1L
Cochran Mil] 700 .11 .06 W1
cochran mMill 650 .1 .06 11
cochran Mill 650G Bridge
Cochran Mill 550 Bk} .06 .11
Cochran Mill 500 L1l .06 .11
Cochran Mi1l 470 L11 .06 .11

SUMMARY OF REACH LENGTHS

River: Pea Creek

Reach River Sta. Left Channel Right
Cochran Mill 800 100 100 100
Cochran Mil] 700 28 50 58
Cochran Mill 650 . 104 i00 86
Cochran Mill 600 Bridge
cCochran Mill 550 50 50 50
Cochran Mili 500 30 30 30
Cochran mill 470 0 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Pea Creek

Reach River 5ta. contr. Expan.
Cochran Mili 800 .3 .5
Cochran Mil]l 700 .3 .5
Cochran Mil] 650 .3 .5
Cochran mil1l 600 aridge
cochran Mill 550 .3 .5
cochran mill 500 .1 .3
Cochran mMiil 470 .1 .3

prefile output Table - standard Table 1

Reach River sta profile Q@ Total Min ¢h €1  w.S. Elev  Crit w5, £.G. Elev  E.G. Slope vel chnl Flow Area Top width Froude # Chl
(cfs) (o) fod (fr) (ft) (fe/fr) (ft/s) (sg ft) (fe .
cochran i1l BOOQ Max Ws 3317.27 757.20 766.01 766,08 0.0012&5 2.83 2476.78 870.39 G.20
Cochran Mi11 700 Max ws 3335.07 756.90 765.48 763.28 765,56 0.001457 2.96 2280.12 849,51 G.21
Cochran Mill 650 Max ws 3314.08 757.00 765,48 763.74 765.99 ©. 007809 7.38 740.80 923,27 0.49
Cochran mMill 600G Bridge
Cochran zwﬁd 550 Max WS 3314.08 754.50 764.49 761.78 765.30 0.006908 7.22 579.76 807.31 0.48
Cochran miil 500 Max Ws 3313,.38 754.00 764.43 764.62 0.003052 4.99 1840.28 822.79 0.30
Cochran #i11 470 Max ws 3312.94 754.00 764.33 763.33 764.54 0.003221 5.14 1769.04 813.49 0.31
#rofile output Table - Standard Table 2

Reach River Sta profile E.G. Elev W.S. Elev vel Head Frctn Loss C & E Loss Q Left @ Channel @ Right  Top width

(fo) (Ft3 (ft) (fe) (ft) (cfs) (cfs) (cts) (ft)
Cochran mi11 800 Max Ws 766.08 7e6.01 0.07 0.14 295.80 1657.49  1363.97 870.39
Cochran Mill 700 Max Ws 765.56 765.48 0.08 0.27 0.00 283.09 1670.25 1361.72 849,51
cochran Miil 650 Max wSs 765,99 765.48 0.51 0.29 0.00 737.02 1706.79 870.27 923.27
Cochran Mil] 600 Bridge
Cochran Mill 550 Max WS 765.30 764.49 0.82 0.23 0.46 222.42 3045.82 45,83 807,31
cochran mill 500 Max WS 764.62 764.43 ¢.19 0.09 593.24 1525.36 1194.78 822.79
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Cochran Mii1 470 Max W5 764.54

profile output Table -~ Six XS Bridge

Reach river Sta profile €£.G. Elev

(fod
Cochran Mill 700 Max ws 765.56
Cochran Mill 650 Max WS 765.99
Cochran MilT 600 BR U  Max WS 765.86
Cochran Mill 60O BR D  Max ws 765.52
Cochran il 550 Max WS 765.30
cochran Mill 500 Max WS 764,62

profiie output Table - Bridge only

Raach Rivetr Sta profile E.G. US.
. (ft)
Cochran Mi11 600 Max ws 765.99

764.33

min E1 Prs
(ft)

769.50

.21

crit w.s,
(fv)

763.28
763.74
763.90
763.34
761.78

BR Open Area
(sq fo)

1260.59

Frctn

Prs

S50yrproposed. rep. txt

Loss
(fr)

]
(fv)

C & E Loss
(fod

0.00
0.00
0.00
Q.00
0.46

566.15 1616.55

Top Width Q Le
(fr) (cf
849.5%  283.
923,27 737
139.42 600,
138.96  202.
807.31 222,
822.79  593.

Q Total Min E1 weir Flow

(cfs)
3314.08
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(ft)
772.51

1130.24 g
ft Q channel
5) {cfs)
09 1670.25
02 1706.79
03 2115.37
&6 2851.00
42 3045.83
24 1525.36
q weir Dpelta EG
(efs) (ft)
0.85

13.49

Q Right
(cfs)

1361.72
870.27
598.68
260.42

45.83

1194.78

vel chnl
(fr/s)



