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STREAM CROSSING WORKSHEET
Land Resources Management
Wetlands Bureau
NOTE: This worksheet can be used to accompany Wetlands Permit Applications when proposing stream crossings.


RSA 482-A/ Env-Wt-900

	1. Tier Classifications
Determine the contributing watershed size at USGS StreamStats
Note: Plans for Tier 2 and 3 crossings shall be designed and stamped by a professional engineer who is licensed under RSA 310-A to practice in New Hampshire.

	Size of contributing watershed at the crossing location:
	[bookmark: _GoBack]_______________ acres

	|_| Tier 1:  A tier 1 stream crossing is a crossing located on a watercourse where the contributing watershed size is less than or equal to 200 acres

	|_| Tier 2:  A tier 2 stream crossing is a crossing located on a watercourse where the contributing watershed size is greater than 200 acres and less than 640 acres

	|_| Tier 3:  A tier 3 stream crossing is a crossing that meets any of the following criteria:
|_| On a watercourse where the contributing watershed is more than 640 acres
|_| Within a Designated River Corridor
|_| On a watercourse that is listed on the surface water assessment 305(b) report
|_| Within a 100-year floodplain (see section 2 below) 
|_| In a jurisdictional area having any protected species or habitat (NHB DataCheck)
|_| In or within 100 feet of a Prime Wetland


    
	2. 100-year Floodplain

	Use the FEMA Map Service Center to determine if the crossing is located within a 100-year floodplain. Please answer the questions below:

	|_| No:  The proposed stream crossing is not within the FEMA 100-year floodplain.

	|_| Yes:  The proposed project is within the FEMA 100-year floodplain. Zone = _______________
       |_| Elevation of the 100-year floodplain at the inlet: _______________ feet (FEMA El. or Modeled El.)


	3. Calculating Peak Discharge

	Existing 100-year peak discharge (Q) calculated in cubic feet per second (CFS): _______________ CFS
	Calculation method: _______________

	Estimated Bankfull discharge at the crossing location: _______________  CFS
	Calculation method: _______________



Note: If Tier 1 then skip to Section 10
	4. Predicted Channel Geometry based on Regional Hydraulic Curves
For Tier 2 and Tier 3 Crossings Only

	Bankfull Width: _______________ feet
	Mean Bankfull Depth: _______________ feet

	Bankfull Cross Sectional Area: _______________ square feet



	5. Cross Sectional Channel Geometry:
Measurements of the Existing Stream within a Reference Reach
For Tier 2 and Tier 3 Crossings Only

	Describe the reference reach location: _______________

	Reference reach watershed size: _______________ acres

	Parameter
	Cross Section 1
Describe bed form
_______________
(e.g. pool, riffle, glide) 
	Cross Section 2
Describe bed form
_______________
(e.g. pool, riffle, glide)
	Cross Section 3
Describe bed form
_______________
(e.g. pool, riffle, glide)
	Range

	Bankfull Width
	_______________ feet
	_______________ feet
	_______________ feet
	_______________ feet

	Bankfull Cross Sectional Area
	_______________ SF
	_______________ SF
	_______________ SF
	_______________ SF

	Mean Bankfull Depth
	_______________ feet
	_______________ feet
	_______________ feet
	_______________ feet

	Width to Depth Ratio
	_______________ 
	_______________ 
	_______________ 
	_______________ 

	Max Bankfull Depth
	_______________ feet
	_______________ feet
	_______________ feet
	_______________ feet

	Flood Prone Width
	_______________ feet
	_______________ feet
	_______________ feet
	_______________ feet

	Entrenchment Ratio
	_______________
	_______________ 
	_______________ 
	_______________ 


Use Figure 1 below to determine the measurements of the Reference Reach Attributes

[image: ]

	6. Longitudinal Parameters of the Reference Reach and Crossing Location
For Tier 2 and Tier 3 Crossings Only

	Average Channel Slope of the Reference Reach: _______________
Average Channel Slope at the Crossing Location: _______________  


Figure 1: Determining the Reference Reach Attributes

	7. Plan View Geometry
For Tier 2 and Tier 3 Crossings Only

	Sinuosity of the Reference Reach: _______________
Sinuosity of the Crossing Location: _______________  
Note: Sinuosity is measured a distance of at least 20 times bankfull width, or 2 meander belt widths



	8. Substrate Classification based on Field Observations
For Tier 2 and Tier 3 Crossings Only

	% of reach that is bedrock
	_______________ %

	% of reach that is boulder
	_______________ %

	% of reach that is cobble
	_______________ %

	% of reach that is gravel
	_______________ %

	% of reach that is sand
	_______________ %

	% of reach that is silt
	_______________ %





	9. Stream Type of Reference Reach
For Tier 2 and Tier 3 Crossings Only

	Stream Type of Reference Reach:
	_______________ 


				Refer to Rosgen Classification Chart (Figure 2) below

[image: ]

Figure 2. Reference from Applied River Morphology, Rosgen, 1996


	10. Crossing Structure Metrics

	Existing Structure Type:
Existing Conditions

	|_| Bridge Span
|_| Pipe Arch
|_| Open-bottom Culvert
|_| Closed-bottom Culvert
|_| Closed-bottom Culvert with stream simulation
|_| Other: _______________

	Existing Crossing Span (perpendicular to flow)
	_______________ feet              
	Culvert Diameter _______________ feet 
Inlet Elevation _______________             

	Existing Crossing Length 
(parallel to flow)
	_______________ feet
	Outlet Elevation _______________
Culvert Slope _______________

	Proposed Structure Type:
	Tier 1
	Tier 2
	Tier 3
	Alternative Design

	Bridge Span
	|_|
	|_|
	|_|
	|_|

	Pipe ArchProposed Conditions

	|_|
	|_|
	
	|_|

	Closed-bottom Culvert 
	|_|
	|_|
	
	|_|

	Open-bottom Culvert
	|_|
	|_|
	|_|
	|_|

	Closed-bottom Culvert with stream simulation
	|_|
	|_|
	|_|
	|_|

	Proposed structure Span (perpendicular to flow)
	_______________ feet    
	Culvert Diameter _______________ feet    
Inlet Elevation _______________        

	Proposed Structure Length 
(parallel to flow)
	_______________ feet
	Outlet Elevation _______________
Culvert Slope _______________

	Proposed Entrenchment Ratio*           _______________
For Tier 2 and Tier 3 Crossings Only
	Note: To accommodate the entrenchment ratio, floodplain drainage structures may be utilized



* 	Note: Proposed Entrenchment Ratio must meet the minimum ratio for each stream type listed in Figure 3, otherwise the applicant must address the Alternative Design criteria listed in Env-Wt 904.09
[image: ]
     			Figure 3.  Reference from Applied River Morphology, Rosgen, 1996

	11. Crossing Structure Hydraulics

	
	Existing
	Proposed

	100 year flood stage elevation at inlet
	_______________
	_______________

	Flow velocity at outlet in feet per second (FPS)
	_______________
	_______________

	Calculated 100 year peak discharge (Q) for the proposed structure in CFS
	_______________

	Calculated 50 year peak discharge (Q) for the proposed structure in CFS
	_______________



	12. Crossing Structure Openness Ratio
For Tier 2 and Tier 3 Crossings Only

	 
Crossing Structure Openness Ratio = _______________
  Openness box culvert = (height x width)/length
  Openness round culvert = (3.14 x radius2)/length




	13. General Design Considerations
Env-Wt 904.01 requires all stream crossings to be designed and constructed according to the following requirements. Check each box if the project meets these general design considerations.

	All stream crossings shall be designed and constructed so as to:

	|_| Not be a barrier to sediment transport.

	|_| Prevent the restriction of high flows and maintain existing low flows.

	|_| Not obstruct or otherwise substantially disrupt the movement of aquatic life indigenous to the waterbody beyond the actual duration of construction.

	|_| Not cause an increase in the frequency of flooding or overtopping of banks.

	|_| Preserve watercourse connectivity where it currently exists.

	|_| Restore watercourse connectivity where:
(1) Connectivity previously was disrupted as a result of human activity(ies); and
(2) Restoration of connectivity will benefit aquatic life upstream or downstream of the crossing, or both.

	|_| Not cause erosion, aggradation, or scouring upstream or downstream of the crossing.

	|_| Not cause water quality degradation.



	14. Tier Specific Design Criteria
Stream crossings must be designed in accordance with the Tier specific design criteria
listed in Part Env-Wt 904.

	
|_| The proposed project meets the Tier specific design criteria listed in Part Env-Wt 904 and each requirement has been addressed in the plans and as part of the wetland application. 



	15. Alternative Design

	
NOTE: If the proposed crossing does not meet all of the general design considerations, the Tier specific design criteria, or the minimum entrenchment ratio for each given stream type listed in Figure 3, then an alternative design plan and associated requirements must be addressed pursuant to Env-Wt 904.09. 
|_| I have submitted an alternative design and addressed each requirement listed in Env-Wt 904.09





		lrm@des.nh.gov or (603) 271-2147
NHDES Wetlands Bureau, 29 Hazen Drive, PO Box 95, Concord, NH 03302-0095
www.des.nh.gov 
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KEY to the ROSGEN CLASSIFICATION of NATURAL RIVERS. As afunction of the "continuum of physical variables" within stream

reaches, values of Entrenchment and Sinuosity ratios can vary by +/- 0.2 units, while values for Width / Depth ratios can vary by +/- 2.0 units.
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