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Month YYYY	Draft Roadway Hydraulics Report
[bookmark: _Toc161126116]Introduction
This report documents the roadway hydraulic analysis along (highway name, vicinity, description). The author of this report certifies that the recommendations provided herein are made in accordance with the requirements of Article 89-14 of the North Dakota Administration Code (ND Stream Crossing Standards) and the NDDOT Design Manual. 
Project XX-0-000(000)000 has a project completion date of MM/DD/YY and is anticipated to be constructed during the YYYY construction season(s). The proposed project includes provide a summary of the scope of work of the proposed project. Note PS&E date, or date it was held if known.  
The proposed project includes replacement of [#] pipes/structures, and extensions of [#] pipes/structures.
Only pipe/structure replacements were analyzed for conveyance. Pipe/structure extensions were not analyzed for conveyance. A summary of the pipes/structures analyzed for replacement is provided below:
· Approach pipes 
· This project is expected to include replacement of # approach pipes, while another # approach pipes are anticipated to be extended.
· The minimum diameter for new approach culverts up to 75 feet in length is 18 inches. New approach culverts longer than 75 feet will have a minimum diameter of 24 inches.
· Centerline Pipes 
· Existing centerline pipes were all analyzed for stream crossing standard compliance.
· The minimum diameter of new centerline pipe culverts shall be 24 in. The maximum length of this diameter culvert shall be 100 feet (measured by pay length, from opening of end section to opening of end section at the crown of the pipe) for new installations. If more length is needed, a 30 in. diameter culvert should be used. Existing culverts smaller than 30” in diameter may be extended to lengths greater than 100 feet.
· Structural Plate Pipe
· The bridge preliminary concept report and/or scoping report recommended improvements for the existing structural plate pipe(s) that have an associated Bridge Listing #. Structural plate pipes that did not have a Bridge Listing # were treated as centerline pipes above. 
· Box Culverts
· The bridge preliminary concept report and/or scoping report recommended proposed improvements.
· Cattle Pass (See Section 2.24 of the Right of Way Manual)
· The bridge preliminary concept report and/or scoping report recommended proposed improvements. The existing cattle pass structure is/is not being used for drainage.
This project strategy is a (Investment Strategy). Provide a general description of what will happen to the stream crossings.

[bookmark: _Toc31208658][bookmark: _Toc31209191][bookmark: _Toc31209357][bookmark: _Toc31209523][bookmark: _Toc31209689][bookmark: _Toc31209855][bookmark: _Toc31210021][bookmark: _Toc31210189][bookmark: _Toc31208659][bookmark: _Toc31209192][bookmark: _Toc31209358][bookmark: _Toc31209524][bookmark: _Toc31209690][bookmark: _Toc31209856][bookmark: _Toc31210022][bookmark: _Toc31210190][bookmark: _Toc31208662][bookmark: _Toc31209195][bookmark: _Toc31209361][bookmark: _Toc31209527][bookmark: _Toc31209693][bookmark: _Toc31209859][bookmark: _Toc31210025][bookmark: _Toc31210193][bookmark: _Toc31208663][bookmark: _Toc31209196][bookmark: _Toc31209362][bookmark: _Toc31209528][bookmark: _Toc31209694][bookmark: _Toc31209860][bookmark: _Toc31210026][bookmark: _Toc31210194][bookmark: _Toc31208664][bookmark: _Toc31209197][bookmark: _Toc31209363][bookmark: _Toc31209529][bookmark: _Toc31209695][bookmark: _Toc31209861][bookmark: _Toc31210027][bookmark: _Toc31210195][bookmark: _Toc31208665][bookmark: _Toc31209198][bookmark: _Toc31209364][bookmark: _Toc31209530][bookmark: _Toc31209696][bookmark: _Toc31209862][bookmark: _Toc31210028][bookmark: _Toc31210196][bookmark: _Toc31208666][bookmark: _Toc31209199][bookmark: _Toc31209365][bookmark: _Toc31209531][bookmark: _Toc31209697][bookmark: _Toc31209863][bookmark: _Toc31210029][bookmark: _Toc31210197][bookmark: _Toc31208667][bookmark: _Toc31209200][bookmark: _Toc31209366][bookmark: _Toc31209532][bookmark: _Toc31209698][bookmark: _Toc31209864][bookmark: _Toc31210030][bookmark: _Toc31210198][bookmark: _Toc31208668][bookmark: _Toc31209201][bookmark: _Toc31209367][bookmark: _Toc31209533][bookmark: _Toc31209699][bookmark: _Toc31209865][bookmark: _Toc31210031][bookmark: _Toc31210199][bookmark: _Toc31208669][bookmark: _Toc31209202][bookmark: _Toc31209368][bookmark: _Toc31209534][bookmark: _Toc31209700][bookmark: _Toc31209866][bookmark: _Toc31210032][bookmark: _Toc31210200][bookmark: _Toc31208670][bookmark: _Toc31209203][bookmark: _Toc31209369][bookmark: _Toc31209535][bookmark: _Toc31209701][bookmark: _Toc31209867][bookmark: _Toc31210033][bookmark: _Toc31210201][bookmark: _Toc31208671][bookmark: _Toc31209204][bookmark: _Toc31209370][bookmark: _Toc31209536][bookmark: _Toc31209702][bookmark: _Toc31209868][bookmark: _Toc31210034][bookmark: _Toc31210202][bookmark: _Toc31208672][bookmark: _Toc31209205][bookmark: _Toc31209371][bookmark: _Toc31209537][bookmark: _Toc31209703][bookmark: _Toc31209869][bookmark: _Toc31210035][bookmark: _Toc31210203][bookmark: _Toc31208673][bookmark: _Toc31209206][bookmark: _Toc31209372][bookmark: _Toc31209538][bookmark: _Toc31209704][bookmark: _Toc31209870][bookmark: _Toc31210036][bookmark: _Toc31210204][bookmark: _Toc31210205][bookmark: _Toc144725906][bookmark: _Ref147244010][bookmark: _Toc161126117]Background
[bookmark: _Ref147244051][bookmark: _Toc161126118][bookmark: _Toc14276859][bookmark: _Toc31210206]Project Location
The proposed project is located along Highway ##, from RP 00.00 to RP 00.00, as shown in Figure 1. This section of Highway ## being evaluated is classified as a (insert Functional Classification) as per the NDDOT Functional Classification System.
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Description automatically generated][image: Shape

Description automatically generated with low confidence][image: ]Example Map Shown. Map should contain:
· Township, Range
· North Arrow
· County
· Labeled Highways with Reference Points (or stationing if applicable)
· Depict the project site’s beginning and end (project limits)
Beach
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[bookmark: _Toc137631712]Figure 1: Project Location Map
[bookmark: _Ref147244062][bookmark: _Toc161126119][bookmark: _Ref16671149][bookmark: _Ref16671157]Project Construction History
[bookmark: _Hlk143952138]Provide a brief history of the original grading plans (stream crossings vs corridor drainage systems), including the date(s) the stream crossings were installed (if known, consider date of grading plans). Also add any major modifications to the system since the date of initial construction (if known).
[bookmark: _Ref147244072][bookmark: _Toc161126120]Existing Conditions
Provide a summary of the stream crossings that were analyzed. Make note of any history of known flood concerns within the existing study area, if known. 

[bookmark: _Ref147244106][bookmark: _Toc161126121]Design Criteria & Approach
[bookmark: _Ref147244112][bookmark: _Toc161126122]Methodology
These culverts lie within USGS Hydrologic Zone X for North Dakota. In accordance with the NDDOT Design Manual Section (i.e. V-01.04), the Regression Equations from the United States Geological Survey (USGS) report, “Scientific Investigations Report 2015-5096: Regional Regression Equations to Estimate Peak-Flow Frequency at Sites in North Dakota Using Data through 2009”, were used to calculate the peak flows. This technique uses regression equations developed from stream gaging stations to determine the peak runoff for a specified runoff event. The contributing drainage areas were manually delineated for each crossing using (ArcGIS/GIS software, topographic maps, LiDAR data, etc) with StreamStats used solely as a reference (delete as applicable). The stream lengths were determined from (longest flow paths, NHD flowlines, etc). Drainage area maps for these crossings can be found in the Appendix.
[bookmark: _Ref147244118][bookmark: _Toc161126123]Minimum Flood Frequency
The minimum design flood frequency requirements as stated by ND Administrative Code 89-14 are shown below in Figure 2. Based on the functional classification of (insert classification) for Highway ##, a XX-year recurrence interval was used for the design flood frequency event for the hydraulic analysis of centerline culverts. For approach crossings, a XX-year recurrence interval was used for the design event for the hydraulic analysis of approach culverts.
[image: ]
[bookmark: _Toc137631713]Figure 2: Minimum Design Flood Frequency
[bookmark: _Toc88554343][bookmark: _Toc88574533][bookmark: _Toc161126124]Hydrology
Drainage areas were mapped using (digital terrain models, on-site topographic survey, LiDAR, topographic maps, on-site inspections, etc). The mapped areas are shown in the appendices and have been labeled with the corresponding culvert crossings that the areas drain towards.
[bookmark: _Ref147332810][bookmark: _Toc161126125][bookmark: _Ref147244137]Assumptions
In accordance with Chapter V of the NDDOT Design Manual, the following design approach and assumptions were used for analysis of the proposed drainage system: (Note – assumptions provided below are for an example project. Add, modify, or delete assumptions applicable to the relevant project below and in accordance with NDDOT Design Manual.).
· A Manning’s n value of 0.012 was assumed for smooth-walled pipe.
· A minimum diameter of 24 inches was assumed for new centerline pipes. New centerline pipes longer than 100 feet were assumed to have a minimum diameter of 30 inches.
· A minimum diameter of 18 inches was assumed for approach pipes. Approach pipes longer than 75 feet were assumed to have a minimum diameter of 24 inches.
· New approach pipes were evaluated with a Manning’s n value of 0.024 for corrugated pipes. For approach pipes with a diameter of 24” or smaller, the corrugated pipe size was determined, and the smooth-walled alternative was specified in the same (either 18” or 24”) diameter. For corrugated pipes with a diameter of 30” or larger, the smooth-walled alternative was modeled separately, with a smooth-walled alternative size being chosen which provided a headwater sufficiently equivalent to that of the corrugated alternative (up to 2% higher than the headwater provided by the corrugated alternative).

[bookmark: _Ref147332800][bookmark: _Toc161126126]Energy Dissipation
Where practical, all culverts were sized such that the discharge velocity does not exceed 10 feet per second (in areas where very poor soils are prevalent, such as the badlands, reducing the velocity threshold to 7 feet per second or higher may be warranted). In cases where culverts exhibited high velocities that couldn’t be addressed simply by increasing the culvert size, the evaluation of broken-back culverts was undertaken to determine if this approach could bring down the outlet velocity within an acceptable range. Where sizing and culvert slope adjustments could not practically limit the discharge velocity to 10 feet per second (or 7 feet per second for badlands soils), an assessment of erosion control measures such as riprap was conducted at the culvert outlet.
Refer to Section V-04.07 of the NDDOT Design Manual for guidance on Energy Dissipation and V-04.08 for guidance on Broken-Back Culverts.


[bookmark: _Ref147244187][bookmark: _Toc161126127]Results
[bookmark: _Toc161126128]Modeling
As per Section V-04.06 of the NDDOT Design Manual, the pipe culverts were modeled using FHWA’s HY-8 Culvert Hydraulic Analysis Program, Version #.#, to determine the proper culvert sizes required. Refer to Appendix A for the HY-8 Culvert Analysis Reports (if greater than 10 stream crossings evaluated, the culvert analysis reports should be excluded from the report’s appendices and provided as a separate deliverable).
Provide a summary of the results, noting any unique circumstances. Specify the total number of centerline culverts and approach culverts recommended for replacement. When applicable, include recommendations for erosion control measures or riprap aprons at culvert outlets. Include tables showing hydraulic calculations similar to the examples provided below.
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Project No. XX-0-000(000)000	PCN 12345
Month YYYY	 Draft Roadway Hydraulics Report
	CENTERLINE CULVERT HYDRAULIC DATA FOR XX-0-000(000)000 (A)

	 
	 
	 
	 
	25/50 -YEAR DATA
	100-YEAR DATA

	 
	 
	PROPOSED
	DRAINAGE 
	DESIGN
	DESIGN
	DESIGN 
	DESIGN
	100-YEAR
	100-YEAR

	STATION (or RP)
	EXISTING PIPE
	PIPE SIZE
	AREA
	DISCHARGE
	HEADWATER
	VELOCITY
	 STAGE
	 DISCHARGE
	STAGE

	 
	 
	 
	(ACRES)
	(CFS)
	(FT)
	(FPS)
	(NAVD 88)
	(CFS)
	(NAVD 88)

	RP 0.046
	Dbl 73"x45" RCP Arch
	Dbl 73"x45"
	208.1
	92.6
	2.31
	6.27
	2823.77
	115.3
	2824.11

	RP 0.587 (Existing)
	Dbl 48" RCP
	Dbl 48"
	1851.5
	304.5
	8.95
	12.75
	2897.51
	361.8
	2898.57

	RP 0.587 (Proposed)
	Dbl 48" RCP
	Dbl 54" (B)
	1851.5
	304.5
	7.04
	11.11
	2895.10
	361.8
	2896.55

	RP 1.189 (Existing)
	18" RCP
	18"
	2.9
	9.0
	2.01
	10.70
	2828.19
	11.0
	2828.60

	RP 1.189 (Proposed)
	18" RCP
	24" (C) (D)
	2.9
	9.0
	1.57
	9.75
	2826.44
	11.0
	2826.66

	RP 1.672
	30" RCP
	30"
	32.0
	35.9
	3.74
	16.52
	2845.50 (E)
	35.9
	2845.50 (E)

	RP 2.543 (Existing)
	24" RCP
	24'' (F)
	7677.5
	248.6
	10.90
	13.89
	2899.97
	418.2
	2900.09

	RP 2.543 (Proposed)
	24" RCP
	24'' (F) (G)
	7677.5
	248.6
	5.54
	8.09
	2893.68
	418.2
	2896.91

	
	-
	Dbl 54'' (F)
	
	
	4.61
	6.38
	
	
	

	 
	(A) Hydraulic data provided is for smooth-walled (Manning's n=0.012) type conduits.

	 
	(B) Culverts have been sunk based on 2017 Nationwide Permit Regional Conditions.

	 
	(C) Culvert diameter given at this location is the NDDOT Policy minimum diameter and exceeds hydraulic requirements.
(D) Broken-back culvert.

	 
	(E) Ditch block overflow elevation is provided.  Stage elevation not available at location because water overflows to adjacent watersheds.

	 
	(F) Culverts act as equalizer pipes and are not evaluated as conventional centerline culverts.

	 
	(G) Existing culvert to be extended.

	
	

	[bookmark: _Hlk160175801] 
	Exceeds allowable headwater.

	
	

	 
	Overtops roadway.

	
	

	 
	High velocity. Evaluate for riprap.




	APPROACH CULVERT HYDRAULIC DATA FOR XX-0-000(000)000

	 
	 
	 
	 
	10/15/25-YEAR DATA
	25/50-YEAR DATA

	 
	 
	PROPOSED
	DRAINAGE 
	DESIGN
	DESIGN
	DESIGN 
	DESIGN
	25-YEAR
	25-YEAR

	STATION
	EXISTING PIPE
	PIPE SIZE
	AREA
	DISCHARGE
	HEADWATER
	VELOCITY
	 STAGE
	 DISCHARGE
	STAGE

	 
	 
	 
	(ACRES)
	(CFS)
	(FT)
	(FPS)
	(NAVD 88)
	(CFS)
	(NAVD 88)

	RP 0.189 - Lt. (Existing)
	18"x72' CSP
	18" CSP
	33.5
	10.9
	2.42
	6.80
	2828.60
	14.4
	2829.03

	RP 0.189 - Lt. (Proposed)
	18"x72' CSP
	24" CSP
	33.5
	10.9
	1.74
	6.97
	2827.92
	14.4
	2828.32

	RP 0.376 - Lt. (Existing)
	18"x74' CSP
	18" CSP
	35.0
	13.2
	3.10
	10.00
	2832.49
	17.5
	2833.03

	RP 0.376 - Lt. (Proposed)
	18"x74' CSP
	24" CSP
	35.0
	13.2
	1.95
	10.39
	2831.34
	17.5
	2831.87

	RP 0.587 - Rt. (CSP Alt)
	30"x66' CSP
	30" CSP
	73.0
	23.8
	2.53
	10.16
	2837.14
	32.2
	2837.91

	RP 0.587 - Rt. (RCP Alt)
	30"x66' CSP
	30" RCP
	73.0
	23.8
	2.56
	14.71
	2837.17
	32.2
	2837.93

	RP 0.814 - Rt. (Existing)
	18"x80' CSP
	18" CSP
	2.6
	2.0
	0.92
	3.55
	2859.05
	2.5
	2859.18

	RP 0.814 - Rt. (Proposed)
	24"x72' CSP
	24" CSP (A)
	2.6
	2.0
	0.81
	3.35
	2858.94
	2.5
	2859.04

	 
	 

	 
	(A) Culvert diameter given at this location is the NDDOT Policy minimum diameter and exceeds hydraulic requirements.

	 
	 

	
	

	 
	Exceeds allowable headwater.

	
	

	 
	Overtops roadway.

	
	

	 
	High velocity. Evaluate for riprap.





	Riprap Apron Dimensions

	Culvert Diameter
(inches)
	L (feet)
	W1 (feet)
	W2 (feet)
	Riprap Depth, D (inches)
	Riprap Grade

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	18
	 
	 
	 
	 
	 
	

	24
	 
	 
	 
	 
	 
	

	30
	8 
	 7.5
	13.0 
	24
	 I
	

	36
	 
	 
	 
	 
	 
	

	42
	 
	 
	 
	 
	 
	

	48
	 
	 
	 
	 
	 
	

	54
	28 
	13.5 
	 32
	 36
	II 
	

	60
	 
	 
	 
	 
	 
	

	66
	 
	 
	 
	 
	 
	

	72
	 
	 
	 
	 
	 
	

	78
	 
	 
	 
	 
	 
	

	84
	 
	 
	 
	 
	 
	

	90
	 
	 
	 
	 
	 
	


[image: ]
	Stations Needing Riprap - Outlet Ends

	18" Pipe
	24" Pipe
	30" Pipe
	36" Pipe
	42" Pipe
	48" Pipe
	54" Pipe
	60" Pipe
	72" Pipe
	78" Pipe
	84" Pipe
	90" Pipe

	
	
	RP 1.672
	
	
	
	RP 0.587
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Appendix A: HY8 Culvert Analysis Reports
Data to include:
· Culvert Summary Tables
· Site info including Site Data with Inverts
· Crossing Summary Table
· Water Surface Profile Plot
· Downstream Channel Rating Curve Data (if applicable)
· Site Data
· Culvert Data
· Tailwater Data
· Roadway Data

[image: ]Appendix B: Drainage Areas
[image: Shape
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Description automatically generated with low confidence][image: Shape

Description automatically generated with low confidence]
Example Map Shown. Map should contain:
· North Arrow
· Highways/Major Roadways labeled with Reference Points shown
· Drainage areas mapped with longest flow path or NHD flowlines depicted
· Contours
· Summary of Calculated Peak Discharges and parameters used, including Hydrologic Zone, Drainage Area, 10/85 Slope (Zone A), Ruggedness No. (Zones B & C), Compactness Ratio (Zone B)
16
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Appendix C: Preliminary Hydraulic Data
[image: A picture containing text, receipt

Description automatically generated]

Appendix D: StreamStats (if applicable)
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image7.png
State Highway System County
Urban System Rural System Rural System

Type of Urban Principal Arterial Minor Major Major Off

Crossing Regional Roads Interstate Other Arterial Collector Collector System
Bridges & 25 year? 25 year? 50 year? 50 year? 50 year? 25 year? 25 year>® | 15 year?®
Reinforced
Concrete Boxes
Roadway 25 year? 25 year? 50 year? 25 year? 25 year? 25 year? 25 year®? | 15 year?®®
Culverts
Storm Drains 10 year' 5 year' 10 year? 10 year? 10 year? 10 year?
Underpass Storm | 25 year' 25 year' 50 year? 25 year? 25 year? 25 year?
Drains

'Discharges must be computed using the rational method or other recognized hydrologic methods.

2Discharges must be computed using United States geological survey report 2015-5096 or other recognized hydrologic
methods.

3If an overflow section is provided, the pipes and the overflow section, in combination, must pass the appropriate design
event within the headwater limitations provided in this chapter.

“Off system roads include all township roads.

°For township roads, the recurrence interval is 10 years.

History: Effective May 1, 2001; amended effective July 27, 2001; January 1, 2015; January 1, 2023.
General Authority: NDCC 24-02-01.1, 24-02-01.5, 61-03-13
Law Implemented: NDCC 24-03-06, 24-03-08, 24-06-26.1

89-14-01-04. Floodplain consideration - Upstream development.

All stream crossings must comply with applicable floodplain regulations and regulatory floodway
requirements per North Dakota Century Code chapter 61-16.2. If a stream crossing is being replaced
and buildings or structures are located upstream from the crossing, the stream crossing must not be
reconstructed in a manner that increases the likelihood of impacts to those upstream buildings or
structures, even if the capacity of the crossing being replaced was greater than the capacity otherwise
required by this chapter. Any stream crossing constructed as part of a newly constructed roadway must
be constructed to pass the federal emergency management agency identified one-percent annual-
chance flood event flow without the resulting increase in headwater impacting any existing buildings or
structures. Structures, for the purposes of this section, include grain bins, silos, feedlots, and corrals.
Structures do not include pasture fencing.

History: Effective May 1, 2001; amended effective January 1, 2015; January 1, 2023.
General Authority: NDCC 24-02-01.1, 24-02-01.5, 61-03-13
Law Implemented: NDCC 24-03-06, 24-03-08, 24-06-26.1

89-14-01-05. Allowable headwater.

The allowable maximum headwater when passing the design discharge must be measured from
the bottom of the channel. For arch pipes, the maximum allowable headwater must be based on the
rise of the pipe, and the pipe size category must be the equivalent round pipe size. For multiple pipe
installations, the pipe diameter used to calculate the allowable headwater must be the diameter of the
largest pipe. Tailwater resulting from downstream conditions, either natural or manmade, must be
accounted for in the determination of the crossing's capacity and the resulting headwater. Additional
guidance is provided in the North Dakota department of transportation design manual. If a crossing
results in less than one-half foot [15.24 centimeters] of headloss when passing the appropriate design
discharge, this section does not apply.
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image10.png
HYDRAULIC DATA FOR IM-X-094{143)000 (A)

50-YEAR DATA 100-YEAR DATA
PROPOSED DRAINAGE DESIGN DESIGN DESIGN DESIGN 100-YEAR 100-YEAR
STATION EXISTING PIPE PIPE SIZE AREA DISCHARGE | HEADWATER VELOCITY STAGE DISCHARGE STAGE
(ACRES) (CFS) (FT) (FPS) (NAVD 88) (CFS) (NAVD 88)
327+57 (WB) 24" RCP 24" 4.1 9.7 162 12.28 2839.92 12.0 2840.17
339+55 30" RCP 30" 12.0 31.8 3.28 18.07 2847.13 39.6 2848.03
355+44 (WB) 18" RCP 24" (C) 2.9 10.9 178 10.34 2836.68 13.5 2836.96
366+52 72" RCP 72" 170.2 213.2 6.60 10.66 2818.02 274.4 2819.19
378+55 30" RCP 30" 32.0 35.9 3.71 16.23 2845.47 (D) 35.9 2845.47 (D)
407+80 (WB) 18" RCP 24" (C) 2.4 10.8 178 8.00 2892.88 13.4 2893.16
416+00 (WB) 18" RCP 24" 2.8 19.8 2.90 10.30 2873.49 24.5 2874.32
427+22 72" RCP inside 96" SPP 72" 451.2 160.6 5.19 14.40 2826.34 199.2 2827.13
434+29 24" RCP 36" 19.5 47.2 3.88 835 2830.50 58.3 2831.56
441+51 72" RCP 72" 177.7 154.5 5.05 16.36 2820.59 201.1 2821.55
457+10 30" RCP 30" 183 62.9 3.71 18.43 2877.57 (D) 78.3 2877.59 (D)
472421 30" RCP 36" 8.4 51.3 4.03 19.68 2867.77 63.8 2868.89
498+94 30" RCP 42" 789 87.1 5.52 19.88 2820.26 108.1 2822.01
499+70 (WB) N/A 24" 4.2 19.7 2.87 12.39 2828.97 24.3 2829.77
523+28 36" RCP 36" 34.4 49.2 3.92 12.25 2813.5 (D) 49.2 2813.5 (D)
534+28 (WB) 18" RCP 24" 2.2 15.1 2.25 10.43 2803.55 18.5 2804.00
534+79 36" RCP 36" 37.4 21.0 2.14 8.69 2801.49 (D) 21.0 2801.49 (D)
543+30 (WB) 24" RCP 24" 1.7 16.4 2.40 12.52 2785.53 20.2 2786.07
552+29 24" RCP 30" 6.0 24.2 2.91 6.92 2757.69 30.0 275838
560+01 24" RCP 24" 5.8 18.0 2.70 6.99 2745.39 22.1 2746.38
571+47 60" RCP 60" 1359 155.0 5.82 15.85 2730.5 (D) 155.0 2730.5 (D)
578+41 (WB) 18" RCP 24" (C) 14 9.5 163 9.87 2728.83 11.7 2729.06
585+72 48" RCP 48" 1119 140.9 7.95 12.03 2716.5 (D) 140.9 2716.5 (D)
599+79 24" RCP 24" 13.6 16.2 2.90 6.64 2717.5 (D) 16.2 2717.5 (D)
611+79 30" RCP 30" 13.8 42.6 4.62 14.06 2732.81 52.7 2733.80
615+89 84" SPP 84" SPP 276.7 312.4 9.72 11.50 2732.05 389.2 2735.35

(A) Hydraulic data provided is for smooth-walled {Manning's n=0.012) type conduits.
(B) Culverts have been sunk based on 2017 Nationwide Permit Regional Conditions.

(C) Culvert diameter given at this location is the NDDOT Policy minimum diameter and exceeds hydraulic requirements.

(D) Overflow Elevation is provided. Stage elevation not available at location because water overflows to adjacent watersheds.
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Region ID: ND
Workspace ID:

ND20240301162307228000

Clicked Point (Latitude, Longitude): 46.94014, -103.87721
Time: 2024-03-01 10:23:33 -0600

165th Ave SW

32nd St SW

> Basin Characteristics

Parameter
Code
AG_OF_DA

BASINPERIM

BSLDEM10M
COMPRAT

CSL1085LFP

DRNAREA

https:/istreamstats.usgs.gov/ss/

Parameter Description Value

Agricultural Land in Percentage of Drainage Area (ldaho 43.3
Logistic Regression Equations SIR 2006-5035

Perimeter of the drainage basin as defined in SIR 2004- 5.61
5262
Mean basin slope computed from 10 m DEM 8.32

A measure of basin shape related to basin perimeter and 1.89
drainage area

Change in elevation divided by length between points 10 87.83
and 85 percent of distance along the longest flow path to
the basin divide, LFP from 2D grid

Area that drains to a point on a stream 0.7

Collapse All

Unit

percent

miles

percent

dimensionless

feet per mi

square miles
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Parameter
Code

ELEV
ELEVMAX
ISOLAKEDA
ISOLAKESUM
LAKEAREA
LAKEAREASU
LC11DEV

LC11IMP

LFPLENGTH
MINBELEV
PRECIP
RUGGED

SLOPERAT

SOILPERM

STRMTOT

StreamStats

Parameter Description

Mean Basin Elevation

Maximum basin elevation

Percent of total drainage area to isolated lakes
Drainage area of isolated lakes

Percentage of Lakes and Ponds

Total area of isolated lakes and ponds

Percentage of developed (urban) land from NLCD 2011
classes 21-24

Average percentage of impervious area determined from
NLCD 2011 impervious dataset

Length of longest flow path
Minimum basin elevation
Mean Annual Precipitation

Ruggedness number computed as stream density times
basin relief

Slope ratio computed as longest flow path (10-85) slope
divided by basin slope

Average Soil Permeability

total length of all mapped streams (1:24,000-scale) in the
basin

> Peak-Flow Statistics

Peak-Flow Statistics Parameters [Peak Region B 2015 5096]

Parameter Code Parameter Name Value Units
DRNAREA Drainage Area 0.7 square miles
RUGGED Ruggedness_Number 266 feet per mi

COMPRAT

Compactness Ratio 1.89 dimensionless

Peak-Flow Statistics Flow Report [Peak Region B 2015 5096]

Value
2906
3020
0

0

0

0
8.13

1.96

1.43
2837
15.2
266

0.2

3.02

1.02

Min Limit
0.11
68

1.4

Unit
feet

feet

square miles
percent
square miles

percent

percent

miles
feet
inches

feet per mi

dimensionless

inches per
hour

miles

Max Limit
8343
7820
3.48

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard
Error of Prediction, SE: Standard Error (other -- see report)

Statistic

Value Unit

50-percent AEP flood 11.2 ft*3/s

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

ASEp

75.3

2/3
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Statistic

20-percent AEP flood
10-percent AEP flood
4-percent AEP flood
2-percent AEP flood
1-percent AEP flood
0.2-percent AEP flood

Peak-Flow Stalistics Citations

StreamStats

Value
31.9
50.5
78.5
101
125
181

Unit

ft*3/s
ft*3/s
ft*3/s
ft*3/s
ft*3/s
ft*3/s

ASEp
60.3
58
58.8
60.7
63.5
70.1

Williams-Sether, T.,2015, Regional regression equations to estimate peak-flow frequency at sites
in North Dakota using data through 2009: U.S. Geological Survey Scientific Investigations Report
2015-5096, 12 p. (http://dx.doi.org/10.3133/8ir20155096)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards
relative to the purpose for which the data were collected. Although these data and associated metadata have been reviewed for accuracy
and completeness and approved for release by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the
display or utility of the data for other purposes, nor on all computer systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has
been subjected to rigorous review, the USGS reserves the right to update the software as needed pursuant to further analysis and review.
No warranty, expressed or implied, is made by the USGS or the U.S. Government as to the functionality of the software and related material
nor shall the fact of release constitute any such warranty. Furthermore, the software is released on condition that neither the USGS nor the
U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply

endorsement by the U.S. Government.
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StreamStats Services Version: 1.2.22

NSS Services Version: 2.2.1
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