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DRAINAGE DESIGN SUMMARY Page 10of 2
County : MARSHALL Route : Calvert City Road Iltem # :
[UPN : FPN : Sta.: 0.703
Latitude (dec deg): 37°01'34" Longitude (dec deg): 88°22'15"
EXISTING CONDITIONS
Downstream Channel Data Drainage Area: | 2.54 SqMi|Slope : 0.06%
Stream Name or Description: Camp Creek
Return Interval (years) 2 5 10 25 50 100 500
Discharge (cfs) 524 845 1090 1420 1690 1960 2670
Flow Depth ; Tailwater (ft) 3.08 3.70 4.11 4.63 5.01 5.36 6.19
Normal Pool EI. 332.5 OHW Elev. Bed Material: D50 (mm)
Drift: Abrasion Level: pH: Resistivity: Date Taken:
FEMA Flood Zone: | Yes |Zone Type:{ AE |Flood Map No(s): 21157C0038E
Existing Bridge or Culvert Drainage Area: 2.54  iSq Mil

Size, Length, Type & Material:

60' 3-span precast channel beam bridge

Skew:

Lt. Abut./Inlet:

30'LT (HEC Model)

Rt. Abut./Outlet:

30" RT (HEC Model)

Inlet EL: QOutlet El.: Slope: Top/Grate El.:
Low Road El.: 340.8 Low Beam El.: ; 339.05 Net Opening: 1349 sq. ft.
Return Interval (years) 2 5 10 25 50 100 500
Discharge (cfs) 524 845 1090 1420 1690 1960 2670
Headwater Elev. 335.24 335.85 336.25 336.69 336.98 337.31 339.06
Outlet Velocity (ft/s) 3.98 5.19 5.98 6.94 7.69 8.14 9.18
N a PROPOSED CONDITIONS i
Downstream Channel Data Drainage IiJgtrea: 254 |Sq Mi[Slope : 0.06%
Stream Name or Description: Camp Creek
Return Interval (years) 2 5 10 25 50 100 500
Discharge (cfs) 524 845 1090 1420 1690 1960 2670
Flow Depth ; Tailwater (ft) 3.08 3.69 4.11 4.62 4.99 5.34 6.17
Proposed Bridge or Culvert Drainage Area: 2.54  {SqMi
Size, Length, Type & Material: E 40' single span 17" PPC Deck beam bridge Skew: 0
Lt. Abut./Inlet: 20' LT (HEC Model) Rt. Abut./Outlet: 20' RT (HEC Model)
Inlet El.: Outlet El.: Slope: Top/Grate El.:
Low Road El.: 340.8 Low Beam El.: 336.38 Net Opening: 1289 sq ft
Return Interval (years) 2 5 10 25 50 100 500
Discharge (cfs) 524 845 1090 1420 1690 1960 2670
Headwater Elev. 335.25 335.95 336.45 337.10 337.57 338.08 340.06
Outlet Velocity (ft/s) 4.51 6.19 7.29 8.32 9.24 9.60 7.39
Flow Over Road (cfs) 0.00 0.00 0.00 0.00 0.00 0.00 333.75
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\A reduced bridge opening is not recommended for bridge replacement. Significant headwaters are produced, > 1',

at the 100yr event which can cause potential flooding upstream. Channel velocites are increased over the existing

condition which creates the potential for scour, resulting in damage the proposed structure.

— RECORD HIGHWATER DATA _

Source | 1: FEMA Map 2: 3:
Elevation 342 +/- (100 yr)
Date
Location
- PROPOSED CHANNEL LINING / STREAM DISTURBANCE
Location Class | Thickness | Depth Length | Quantity | Quantity Below OHW (CY)
Upstream
Downstream
Total Length of Stream Disturbance (ft):
o ~ PROPOSED DIVERSION - e
Flooding Return Interval (yrs) Discharge (cfs) Elevation
Design Storm
Overtopping Storm
Recommended Size and Type of Opening(s):
o PROPOSED BOX CULVERT OR SPECIAL WING WALLS
Inlet/Lt. Abut. Skewed I Outlet/Rt. Abut. Skewed 1 IE . 5
Location 1 2 3 4 i e —
30 Degree Inlet ? Outlet
Skewed 2”7 i ~4 14
SDECial NORMAL ENDS SKEWED ENDS
. SCOUR
Analysis Method: ? Froehlich Flow Angle (deg): i 0 | D50 (mm) E | Das (mm)%
Contraction Scour (ft): Local Abut. Scour (ft):E |Total Abut. Scour (ft): : 0.00
Pier No.:
Length (ft):
Width (ft):
* Type:
Local Scour:
Total Scour:
= (1) Triangular Nose (2) Square Nose (3) Round Nose (4) Circular Cylinder |(5) Group Cylinders

Potential for Aggradation/Degradation/Movement: :

Other Factors Affecting Abut./Pier Location: i

Scour Mitigation Measures: :
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StreamStats Report

Region ID: KY
Workspace ID: KY20180418154256523000
Clicked Point (Latitude, Longitude): 37.02623, -88.37065

Time:

2018-04-18 10:48:53 -0500

Basin Characteristics
Parameter
Code Parameter Description

https://streamstats.usgs.gov/ss/

StreamStats

Value

Unit
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StreamStats
Parameter
Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 2.54 square miles
KYVARIND93  Mapped streamflow variability index as defined in WRIR 92-4173 0.7 dimensionless
KYVARIND10 Mapped streamflow-variability index as defined in SIR 2010-5217 0.711 dimensionless
LAT_OUT Latitude of Basin Outlet 37.026214 degrees
ELEV Mean Basin Elevation 383 feet
LC11DEV Percentage of developed (urban) land from NLCD 2011 classes 21-24 5.49 percent
LC11IMP Average percentage of impervious area determined from NLCD 2011 impervious 0.66 percent
dataset
General Flow Statistics Parameters [statewide Harmonic Mean Flow 92 4173]
Parameter Code Parameter Name Value Units Min Limit Max Limit
DRNAREA Drainage Area - square miles 3.89 1607
KYVARIND93 KY Streamflow Variability Index 1993 0.7 dimensionless 0.4 1.35
General Flow Statistics Disclaimers [statewide Harmonic Mean Flow 92 4173]
~ One or more of the "p_'a'i'am'e_té
~ is outside the suggested ra
~ Estimates were extrapolated
s__m_i_;h unknown erro

Statistic

ere extrapolated with unknown errorsOne or more of the parameters
General Flow Statistics Flow Report [statewide Harmonic Mean Flow 92 4173]

errorsOne or more of the parameters is outside the suggested ra nge
eters is outside the suggested range. Estimates were extrapolated

Harmonic Mean Streamflow
https://streamstats.usgs.gov/ss/

Value Unit
0.216

ft*3/s
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StreamStats

General Flow Statistics Citations
Martin, G. R. and Ruhl, K. J.,1993, Regionalization of harmonic-mean streamflows in Kentucky: U.S. Geological Survey Water-

Resources Investigations Report 92-4173, 47 p., 1 pl.
(http://pubs.er.usgs.gov/publication/wri924173StreamStats_KY_20140226.mdb)

Peak-Flow Statistics Parameters jwest Region 7]
Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 2.54 square miles 0.1 706

Peak-Flow Statistics Flow Report [west Region 7]

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SEp Equiv. Yrs.
2 Year Peak Flood 524 ft*3/s 47.2 1.4

5 Year Peak Flood 845 ft*3/s 46 2.1

10 Year Peak Flood 1090 ftA3/s 45.6 3

25 Year Peak Flood 1420 ft*3/s 45.8 4.1

50 Year Peak Flood 1690 ftr3/s 46.2 5

100 Year Peak Flood 1960 ft*3/s 46.8 5.8

200 Year Peak Flood 2260 ftr3/s 47.7 6.6

500 Year Peak Flood 2670 ft*3/s 49 .1 #9

Peak-Flow Statistics Citations

Hodgkins, G.A. and Martin, G.R.,2003, Estimating the Magnitude of Peak Flows for Streams in Kentucky for Selected
Recurrence Intervals: U.S. Geological Survey Water-Resources Investigations Report 03-4180, 69 p.
(http://water.usgs.gov/pubs/wri/wri034180/)

https://streamstats.usgs.gov/ss/ 3/6
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Probability Statistics Parameters [statewide zeroProbability 2010 5217]

Parameter Code Parameter Name Value Units Min Limit Max Limit
DRNAREA Drainage Area 2.54 square miles 0.04 1984
KYVARIND10 KY Streamflow Variability Index 2010 0.711 dimensionless 0.45 1:35

Probability Statistics Flow Report statewide zeroProbability 2010 5217]

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit PC
Probability zero flow 7 day 2 year 0.486 dim 94
Probability zero flow 7 day 10 year 0.174 dim 88
Probability zero flow 7 day 20 year 0.106 dim 94
Probability zero flow 30day 2 year 0.385 dim 98
Probability zero flow 30 day 5 year 0.185 dim 94

Probability Statistics Citations

Martin, G.R., and Arihood, L.D.,2010, Methods for estimating selected low-flow frequency statistics for unregulated streams
in Kentucky: U.S. Geological Survey Scientific Investigations Report 2010-5217, 83 p. (http://pubs.usgs.gov/sir/2010/5217/)

Low-Flow Statistics Parameters [Low Flow Region 12010 5217]

Parameter Code Parameter Name Value Units Min Limit Max Limit
DRNAREA Drainage Area 2.54 square miles 0.65 1976
KYVARIND10 KY Streamflow Variability Index 2010 0.711 dimensionless 0.46 1.35

Low-Flow Statistics Flow Report [Low Flow Region 12010 5217]

https://streamstats.usgs.gov/ss/
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Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SEp
7 Day 2 Year Low Flow 0.0714 ft*3/s 157
7 Day 10 Year Low Flow 0.0512 ft*3/s 208
7 Day 20 Year Low Flow 0.0479 ft*3/s 226
30 Day 2 Year Low Flow 0.122 ft*3/s 108
30 Day 5 Year Low Flow 0.0554 ftr3/s 161

Low-Flow Statistics Citations

Martin, G.R., and Arihood, L.D.,2010, Methods for estimating selected low-flow frequency statistics for unregulated streams
in Kentucky: U.S. Geological Survey Scientific Investigations Report 2010-5217, 83 p. (http://pubs.usgs.gov/sir/2010/5217/)

Annual Flow Statistics Parameters [statewide Mean Annual Flow 02 4208]

Parameter Code Parameter Name Value Units Min Limit Max Limit
DRNAREA Drainage Area 2.54 square miles 0.67 2762
LAT_OUT Latitude of Basin Outlet 37.026214 degrees 36.341 39.14
ELEV Mean Basin Elevation 383 - feet 391 2414

Annual Flow Statistics Disclaimers [statewide Mean Annual Flow 02 4206]

outside the 's__ugge_sied range. Estimates were extrapolated with unknown errorsOne or more of the parameters
nates were extrapolated with unknown errors ' .

One or more of the parame.té'rs_f?i:s_
is outside the suggested

Annual Flow Statistics Flow Report [statewide Mean Annual Flow 02 4206]

Statistic Value Unit

https://streamstats.usgs.gov/ss/ 5/6
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Statistic Value Unit

Mean Annual Flow 313 ft*3/s

Annual Flow Statistics Citations

Martin, G.R.,2002, Estimating Mean Annual Streamflow of Rural Streams in Kentucky: U.S. Geological Survey Water-
Resources Investigations Report 02-4206, 35 p. (http://pubs.er.usgs.gov/publication/wri024206)

https://streamstats.usgs.gov/ss/ 6/6
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National Flood Hazard Layer FIRMette %) FEMA Leoona

37°1'49.25"N

SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

% i . T { - o . 0.2% Annual Chance Flood Hazard, Areas
LEEAGE MINAL ' . o . of 1% annual chance flood with average
- A . : ; s - depth less than one foot or with drainage
4 Wﬁ : . - a ‘ s - areas of less than one square mile Zone x
- Future Conditions 1% Annual
Chance Flood Hazard Zor
- Area with Reduced Flood Risk due to
| OTHER AREAS OF " Levee. See Notes. Zone X
FLOOD HAZARD - Area with Flood Risk due to Levee z

Area of Minimal Flood Hazard
| I Effective LOMRs

OTHER AREAS Area of Undetermined Flood Hazard 2

GENERAL | = — == Channel, Culvert, or Storm Sewer
STRUCTURES | wminmim  Levee, Dike, or Floodwall

Cross Sections with 1% Annual Chance
Water Surface Elevation

Coastal Transect

Base Flood Elevation Line (BFE)

Limit of Study

Jurisdiction Boundary

Coastal Transect Baseline
Profile Baseline
Hydrographic Feature

7] Dpigital Data Available =

[7]  NonDigital Data Available P
MAP PANELS | [ unmapped

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The base map shown complies with FEMA's base map
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 4,/20/2018 at 4:21:09 PM and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: base map imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
unmapped and unmodernized areas cannot be used for
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