
HYDRAULIC REPORT TEMPLATE AND CHECKLIST

FOR

WSDOT NORTHWEST REGION

(January 2009 version / Updated July 1, 2009)

This template and checklist replaces the earlier Northwest Region Stormwater Report Template and Checklist, which had provided for sections containing the hydraulic and hydrology documentation; and Temporary Erosion and Sediment Control (TESC) information required for Agency and Developer construction activities within State right of way.  This present template now contains only the hydraulic and hydrology elements needed in the development of Hydraulic Reports.  For the TESC elements another template may be used for Northwest Region projects available at:  
http://www.wsdot.wa.gov/northwest/utilities/Forms/Word/TESC_template.doc
This Hydraulic Report Template and Checklist is an informational guide for preparing and reviewing WSDOT Northwest Region Hydraulic Reports, and has been revised to be consistent with the September 18, 2008 Hydraulic Manual update and 2008 Highway Runoff Manual.  It contains items considered important for inclusion within hydraulic and permanent water quality documentation when preparing and completing full designs and contract Plans Specifications and Estimates (P.S. & E.).  For a complete listing of report requirements, consult the current hydraulic design references contained within WSDOT’s Design Manual, Hydraulics Manual, Highway Runoff Manual, Environmental Procedures Manual, and Plan Preparation Manual.  This checklist may be updated with changes posted on the Northwest Region Environmental Office website at:

http://www.wsdot.wa.gov/Northwest/Environment/default.htm
The previous Stormwater Report format may continue to be submitted for initial review through 2009.  Projects with Ad dates after March 4, 2010 must comply with the 2008 Highway Runoff Manual, which is one year from the effective date of the WSDOT’s NPDES Municipal Stormwater Permit (March 4, 2009).  Projects that require an individual Section 401 Water Quality Certification already need to meet the 2008 HRM, or Ecology’s 2005 Stormwater Management Manual for Western Washington.  (See Transmittal Number PT08-043 for the 2008 HRM.)
Highway Runoff Manual website page:

http://www.wsdot.wa.gov/Environment/WaterQuality/Runoff/HighwayRunoffManual.htm
Northwest Region Hydraulics website page:

http://www.wsdot.wa.gov/Northwest/Environment/
The Washington State Department of Transportation (WSDOT) identifies three water resource related documents in Section 1-1.1 of the 2008 Highway Runoff Manual (HRM):

· Hydraulic Reports – Completed by the designer as a complete record of the engineering justification for all drainage modifications constructed on WSDOT Right of way or by WSDOT projects.

· Temporary Erosion and Sediment Control (TESC) Plans – Completed by the designer for all projects which propose to disturb soil.  See Section 3-3.1.2 of the 2008 HRM.

· Spill Prevention, Control, and Countermeasures (SPCC) Plans – Completed by WSDOT Contractors under Standard Specification 1-07.15(1).  A template is provided at  

http://www.wsdot.wa.gov/Environment/HazMat/SpillPrevention.htm
Additional project documentation may be required based upon project specific BMPs and features selected for inclusion in the proposed work.

If the designer wishes to request assistance in organizing a Hydraulic Report, or has questions regarding content to include, contact the regional Hydraulics and Water Quality personnel listed below for guidance.

Northwest Region Hydraulic and Water Quality Area Representatives

November  2008
Erik Hansen
Hydraulic Program Manager



206-440-5076

Kevin Hall
Asst. Hydraulic Program Manager


206-440-4903






AREA




PHONE

Hydraulic and Water Quality Engineers

Erik Walgamott

Mt. Baker Area


206-440-4906


Yared Bereded-Samuel
Snohomish



206-440-4601


Nick Abedin


King-Snohomish

(W-Th)
206-440-4905










(M-T)
425-956-2137


Cong Ly


East King County


206-440-4602

[vacant]


South King County





Staff assignments by State Route (SR) and Mile Post (MP) may be viewed at the following website:
http://www.wsdot.wa.gov/NR/rdonlyres/3F8F72FC-01A2-4212-B766-47A6DC39B2DD/51506/NWR_Enviro_SAr.doc
General Remarks about Template
The checklist and template provided here is only intended as guidance.  Additional information may be required due to unique conditions related to a project design and updates to environmental protocols.  There is no guarantee that this template contains all information necessary for completion of a Hydraulic Report.  Additional material may be warranted for inclusion due to the conditions of the site and specific design proposed.  This checklist and template is provided as assistance to the designer, and the regional staff is available for consultation.

Text in Blue font in the accompanying template provides recommendations of where to find information to be included or gives direction of how the information is to be used.  Links provided in the template to web sites are intended as a convenience to the designer and are not to be understood as endorsement of the material present at that site.  The designers’ and project engineer’s best judgment should be utilized in selection of sources for all materials used as reference.  The designer shall delete these parts and the checklist sections from the template prior to submittal.  The designer shall include only those portions of the text that are applicable.  In many places multiple examples of possible text are provided.  Modify wording as needed.  The Project Engineer shall review the final text prior to initial regional submittal to ensure the report has been properly prepared under their direction and the report represents an accurate proposal for the work to be accomplished by the subject project.

Hydraulic Report Format

Hydraulic reports at a minimum shall be stamped and signed by a licensed professional engineer with a current license from the State of Washington.*   Appendices with supplemental information and additional figures/tables should be included as necessary to document the design.  The WSDOT’s NPDES Municipal Stormwater Permit (National Pollution Discharge Elimination System) requires all staff working on WSDOT Hydraulic Reports to be trained on use of the Highway Runoff Manual.  The Regional Hydraulic Office should have available in 2009 DVDs for this training.  Those attending the class or viewing the DVDs shall be report to Headquarters Environmental Services Office for inclusion in the list of those completing the training to be provided to the Department of Ecology each year. [Issuance of certificates for class attendance is pending at the time of this template preparation.] 
* for WSDOT internal documents see the Northwest Region Matrix for Action, Approval, Signature or Certification – January 2006:   http://wwwi.wsdot.wa.gov/regions/northwest/adminsvc/Admin/2006sig_auth_matrix%20updated.doc
Supplemental Submittals

At times designs may require revisions due to various element changes within a proposed project.  In the event the items contained in an approved Hydraulic Report change a Supplement shall be prepared documenting the changes to be made with backup documentation.  Include revised plans, calculations, and other updates as warranted in a submittal package to the Regional Hydraulic Office.  Allow at least one month for review.  An approval / approval-as-noted memorandum will be issued for the supplement.  For Type A report supplements also allow time in your design schedule for HQ Hydraulic review.  See Section 1-5 Schedule in the WSDOT Hydraulic Manual.

General

The proper classification of hydraulic documentation (Type A, B or Summary) may be determined by reviewing Figure 1-3 of the 2008 Hydraulics Manual (Section 1-3).

Title Page The following items should be included on the title page: the project number and name, associated State Route (SR) and milepost(s), Type of Report (A, B or Hydraulic Summary), date report was completed, designers name(s) and both the project engineers professional engineers stamp and signature.

Provide a Table of Contents.  The Hydraulic Report [shall] contain[ing] hydraulic and permanent water quality components to be provided by a specific project.  The report shall be presented in an easy to read format, organized by subject matter in narrative and appendices.  Plan sheets, details and profiles shall be provided to supplement the description and calculations.  Number all pages sequentially.  Appendix pages may use an independent numbering system with appropriate designations.  All pages, figures, tables shall be labeled for easy reference.  This template follows the outline in the WSDOT Hydraulic Manual and provides some additional Northwest Region content recommendations.

Incorporate communications with construction and maintenance personnel into narrative in appropriate sections prior to submittal to the Hydraulic and Water Quality Office.  After approval, a copy shall also be provided the Construction Office as part of the Commitment File.


Reports shall be submitted on 8 ½ x 11-inch paper.  Foldout sheets may be used for plan sheets and other tables neatly folded to 8 ½ x 11 inches with a 4-¼ inch fold back on the right side.  Margins shall be provided on all sheets for binding or placement within standard three ring notebooks or other equivalent format.


Correct spelling and acceptable grammar shall be verified prior to submittal.


Math shall be checked, including spreadsheets and initials with date provided on applicable sheet(s) or page(s).


Calculations shall match plan sheets and profiles.


The final report should be bound with title, SR, MP, and project #, on the cover.  If space permits, SR, MP and title should appear on spine of binding.


Use consistent units of measure throughout the report.


Copies:  For initial review 1 copy is sufficient; for final report submittal, provide 2 copies for a Type A, and 1 copy for a Type B report.  Provide additional copies to Construction, Compliance and Maintenance, to be distributed by the Design Office.  For Type A reports a CD-ROM shall be provided containing the report for HQ Hydraulics use.  (See Hydraulic Manual for additional direction.)
Plan Sheets and Figures

The plan sheets, and/or other figures should include right-of-way limits, existing roadways, proposed roadways, significant structures, drainage basins/catchment delineations, elevation contours, location of nearby or adjacent construction activities, affected utilities, and sensitive areas (wetlands, streams, receiving water bodies, buffers etc), where appropriate.

Multiple plan sets may be warranted for clear presentation of the information pertinent to the project’s location.  (I.e. contours on sheets may clutter other information warranting two or more plan sets.)
Use of Color
Colored pages should be limited as defined in the Plan Preparation Manual for clarity of plan sheets and figures.  This template’s headings are provided in red for identification only and should be printed in standard black and white.  The blue and green text in the template should be deleted prior to printing report for submittal.

Type <A> <B>

<Hydraulic Summary>

HYDRAULIC REPORT
SR < ___ > 

< Project Name, Stage >

< SR _____ to SR _____ >

MP < _____> to MP < _____>  

<XL> – xxxx, PIN xxxxx

WASHINGTON STATE DEPARTMENT OF TRANSPORTATION
Northwest Region

Seattle, Washington

<Name of Private Company if applicable>

This report was prepared by <name(s) of primary designer(s)> under my direct supervision as defined in WAC 196-23-030.

 <Name>, P.E.

Project Engineer




{ P.E. Stamp &}        .  

{   Signature    }        .

{    with Date   }        .

Lorena Eng, P.E.

Region Administrator

< Month >  < 20___ >


Approval & Concurrence Letter(s)    (to be included upon Approval)
An Approval Memorandum or Approved-as-Noted Memorandum will be provided and inserted into the file copy of the Hydraulic Report or Hydraulic Summary by the Northwest Region Hydraulic Office.

It is the intent that approval of Hydraulic Reports and Hydraulic Summaries by the Northwest Region Hydraulic Office’s Manager will meet the requirements for a Hydraulic Report as called for in the various WSDOT publications.  

For Type “A” reports a transmittal letter from the Region Hydraulic Office to WSDOT Headquarters Hydraulic Office and Headquarters’ reply will be provided along with the Regional memorandum.  For Type “B” reports and Hydraulic Summaries only a regional memorandum will be provided.  (Note that work that involves drainage on bridges may also have a Headquarters approval.)

The Regional Hydraulics and Water Quality Office will provide copies of the approval memorandum, to the Regional Plan Review Office, Permit Coordinator and the Design Office, when review and approval have been completed.

Table of Contents

Hints on modifying the Table of Contents in this template:

The table of contents in this document may be modified by making changes in the text.  For capitalized letters enable the capitalization lock on your computer before making the revision.  Headings will appear as capitalized letters in the text (even if lower case letters are typed).

The table of contents contains two levels, or styles, of heading lines.  When copying headings chose either the indent or non-indented heading (text in red).  Copy an additional line to insure text format is not changed in the body of the report.  After copying the line(s) make the change as desired.  

To place an updated Table of Contents into the report -- go to the existing Table of Content section.  Highlight the table with two clicks of your computer mouse, the table will be highlighted in light gray, and then darker gray.  Press the backspace button to delete the existing table of contents.  Place the new updated table of contents in your document by then going to the Insert Tab on top of the screen and choosing “Reference” then “Index and Tables. . .”  From there select on the pop-up box the second tab “Table of Contents”, under the heading General the option for Format should be “From template” and the Show levels “3”.  Click O.K. at the bottom of the box and the updated table of contents will be placed at the location of the curser (previously left where the old table of contents was under the Title).  
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Section 1.0  Project Overview

This project proposes to ________________________________________________________ __________________________ Provide a short description of the work to be accomplished on this project.  Use the Project Definition for the project as guidance to determine what is to be included in this section.  Ensure this information is later included in your Statement of Work in the P.S. & E. Special DESWORK.GR1.
(Work activities may include: clearing and grubbing, grading, roadway excavation and embankment, constructing storm sewers, paving with asphalt concrete, constructing permanent stormwater detention and infiltration ponds, widening one bridge, adding two turn lanes, constructing curb and gutter, landscape planters, sidewalks, construction of a bus pullout, fencing, pavement markings, illumination, signalization, traffic control, etc.) 
This Hydraulic Report documents the following permanent hydraulic/hydrologic improvements, permanent erosion control measures, and the other related modifications to be constructed as a result of improvements to the highway <and local road> system: ___________________________________________________________________________ ____________________________________________________________________________Briefly list the improvements: new enclosed drainage systems, number of ponds, vaults, channel changes, culverts, swales, vegetative filter strips, etc. with a description of their purpose and location.___________________________________________________ .
Funding

Funding on this project is ______ <I-4>.  If any agreements are proposed relevant to design, construction, or maintenance, with local jurisdictions or agencies discuss here.  Also see Section 3-4 of the 2008 Highway Runoff Manual regarding retrofits and Section 3.5.1 of this report.  

BMP SUMMARY TABLE
	State Route
	Mile Post
	Sta. / Offset Dist. & Dir. (Lt/Rt)
	County
	Project Name
	BMP Type
	Facility Size (Length / Vol.)
	Stand Alone Retrofit (Yes/No)

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


The BMP SUMMARY TABLE will be used in reporting work to the Department of Ecology after the construction phase of the project is substantially complete.  For ponds and other non-linear BMPs provide the station and offset for the control structure in the table. For BMP Type use the exact wording found in the HRM Chapter 5 Table of Contents: (i.e.: RT.04 – Biofiltration Swale)
Section 1.1  Site Location

Note the following: MP limits, Section, Township, Range and reference location from nearest city.

SR ___, MP ___ to MP ____ (State Route and Project Limits) is classified as a Type __-__ Highway (_________) (enter words for State Functional Classification as well as abbreviation found on the State Highway Log provided on page I-10) traversing generally <level>, <rolling> <mountainous> terrain in <rural> <urban> _______ County < and the City (ies) of ______ >.  See the State Highway Log for this information.

Link to the State Highway Log:
http://www.wsdot.wa.gov/mapsdata/tdo/statehighwaylog.htm
The improvements for this project will occur within Section(s) _____, of Township(s) ______, Range(s) ______, <East> <West>, of the Willamette Meridian, in _______ County Washington (see Figure 1 - Vicinity Map).  (Add descriptions of any other streets/highways that may be involved.)
Section 1.2  Vicinity Map

Include a vicinity map with the project location clearly shown.  Whenever possible highlight major landmarks, delineate water bodies and label cross streets.

On the vicinity map provide project limits and additional information consistent with Examples 4-2 through 4-6 of the Plans Preparation Manual.  (Federal Aid Numbers need not be provided for a Hydraulic Report – Vicinity Map.) 

[Vicinity map]

Figure 1

Section 1.3  Scope of Work

Introduce the Hydraulic Features of the project and note why they are being installed.  Describe project improvements and where they will occur, reference attached plan sheets where applicable.  It is not necessary to discuss the overall purpose of the project* unless it is pertinent to some of the decisions made during the design of the hydraulics features.  Provide a reference to Appendix A-1 [Stormwater Design Documentation Spreadsheet] for the area impacted by the project.



* A project overview should have already been provided in Section 1.0 above.

This project involves the construction of < ____________ > from < ___________ > to < ___________ > and < __________ >  

Section 2.0  Site Conditions

Describe the existing drainage pattern for the project.  Note any maintenance problems or unusual conditions in the sub-sections below.

Contact and consult with the WSDOT Maintenance Area Office.  Discuss any existing drainage issues or concerns that are known within project limits, and provide documentation in the sub-section(s) below.  

The sections below present the existing conditions on and surrounding the project site.  Included are descriptions of the topography, land use, soils, and basins within the project area, WRIA, existing drainage patterns, water quality, and existing sensitive areas.

Section 2.1  Existing Conditions

Provide an introduction to this section by briefly describing the local topography and land use patterns on and surrounding the project site.  Reference a topographic map if included. 

Include a discussion on the project site conditions and layout as observed during inspection of the site by the designer.  The discussion should serve to confirm what is shown on the maps and site plans, as well as, note any features that will influence the drainage design.

The project site lies within the <_name__>*, Water Resource Inventory Area (WRIA) <_number__>*.

See http://www.ecy.wa.gov/services/gis/maps/wria/wria.htm for the names and numbers of the WRIA designation within Washington State.

The Northwest Region Environmental Office has copies of each WRIA book for the WSDOT’s Northwest Region showing stream numbers and descriptions of the area.
The overall existing drainage basin for this project is the <__name of catchment/stream/river, etc.____> Basin.  This project site drains into… (i.e., name stream, river, Puget Sound, Strait of Georgia, Strait of Juan De Fuca).  Within the project limits there are <______>threshold discharge areas. (If applicable describe sub basins).  

Example Text -- combining a number of sections:

Four threshold discharge areas exist within project limits draining into the streams where they cross the highway at the locations shown in <Appendix ___ > < pages ___ to ___ >.  

Slippery Creek (#0118) flows into White River at River Mile 45.6.  Scatter Creek (#0073) flows into the White River at River Mile 32.7 and Greenwater Creek (#0122) flows into the White River at River Mile 45.8.  White River is classified by the Washington State Department of Ecology as Class AA (extraordinary).  All discharges will need to meet Class AA water quality standards with no mixing zone allowed. [Note: River classifications may be using an updated classification from A, AA, etc. – Stream Classifications are discussed later in this report.*]
Watercress Creek (#0121) flows into the Newaukum River at River Mile 9.65.  Newaukum River (#0014) flows into the Green River (#0001), which is classified by the Washington State Department of Ecology as a Class A (excellent).   All discharges will need to meet Class A water quality standards with no mixing zone allowed

Both the White River and Green River drain into Puget Sound as WRIA #10 and #9 respectfully.

Threshold Discharge Areas (TDAs) are discussed in Section 2.3 of this report, existing “Stormwater Outfalls” are tabulated in Section 2.5 of this report, and a downstream analysis discussion is provided in Section 3.6 of this report.  Environmental issues, fish and other endangered habitat are documented in Section 6.1 of this report.
*  For web-links to Water Quality Classifications for water bodies see Section 6.1.10 of this report.

Section 2.2  Existing Hydraulic Features

Note any existing drainage features and describe how they operate prior to construction.  Also note how project improvements could impact their operation and how they will function once construction activities have been completed.  If needed, use photographs to describe the site.  Identify any bridges within the project limits.

Provide a summary of the existing drainage facilities within the project limits.  State the contract number(s) for each feature when applicable.

Include a summary of the detailed physical inspection of the existing storm drains and culverts.  Describing their conditions.  Methods described in FHWA’s Culvert Inspection Manual may be followed.  Remedies for deteriorated structures to remain may be proposed. 
http://isddc.dot.gov/OLPFiles/FHWA/006625.pdf
Discuss existing site conditions.  Identify any capacity problems, physical conditions of existing facilities (ponds, culverts, pipes, etc.), groundwater issues, etc.  

Discuss generally the location of catch basins and storm sewer system within project limits.  Indicate direction of flow and outfall from right of way, or project limits.

Briefly describe any additional existing BMPs within project limits.  

2.2.A  EXISTING CULVERTS

There <are no> <is one> <are ___> cross-culvert<s> on this project.

<It has> <They have> been visually inspected and <is> <are> functional as is except for: ______________________ 

There <are> <are no> parallel culverts on this project. 

They consist of: 

Intersection approach culverts are located at: 



SW 192nd St.
Sta. 11+00 to 12+15
(RT) 18 inches



Park Entrance
Sta. 12+67 to 12+75
(LT) 12 inches

Private road approach culverts are located at: 



15220
2nd St.
Sta. 19+18 to 19+48
(LT)
Conc.
12 inches



15325
2nd St.
Sta. 20+98 to 21+20
(RT)
CMP
12 inches

Offsite flow is carried under the highway by <a> culvert<s> located at station  _____________________________________________ < size, type > .

The highway crosses over <the> stream<s> at bridge crossing number<s>

 Additional information about bridges and the web links to bridge numbers are provided in Section 2.2.E below.  Bridge numbers may be found in WSDOT’s Bridge List.

2.2.B  EXISTING STREAM CROSSING

 There <are no> <is one> <are____> stream crossing<s> on this project

<This> <These> stream<s> <are> <may be> considered as <"year-around"> <intermittent> stream<s>.

Streams and Stream Crossings (List stream names, locations, drainage pathways, and receiving water bodies.)  List local jurisdiction’s stream classification (if applicable) and width of regulatory stream buffer.  This information may be found in a Sensitive Area Ordinance or/and a Basin Plan.  

The following streams <river> parallels the highway between Sta. _____ and Sta. _____.  (indicate buffers if applicable.)

<WSDOT’s Northwest Region Biologist> <name of publication or report> indicates the following crossings are fish bearing streams <and rivers>.
<WSDOT’s Northwest Region Biologist> <name of publication or report> indicates the following culverts are fish bearing.
The following fish blockages within project limits are identified in the WSDOT Fish Passage Inventory, 20__ listing:

WSDOT Fish Passage Inventory 2008 report may be found at:

http://www.wsdot.wa.gov/NR/rdonlyres/F9743AD2-B4DB-439E-91C5-B973CBF17506/0/WSDOTFishPassageRpt08.pdf
2.2.C  EXISTING DITCHES AND OPEN CHANNEL FLOW

There <are> <are no> roadside ditches within the limits of this project.  

They have been inspected and are <functional> <need repair at ___________>

There are _____ existing water quality swales located at _______ to _____ on the <right> <left>. (or provide table)
There are ______ open channel section(s) with <____ x ____ side slopes> <___ ft. high concrete/riprap walls at Sta. _____ to Sta. ____ on the <left> <right>>.

<WSDOT’s Northwest Region Biologist> <name of publication or report> indicates the following drainage course(s) are fish bearing.  < See Section 2.2.B above for additional information.>

2.2.D  EXISTING ENCLOSED DRAINAGE SYSTEM

(Identify enclosed drainage system locations, any type.)
2.2.E   EXISTING BRIDGES AND BRIDGE DRAINS

There <are no> <is one> <are ___> bridge crossing<s> within the project limits.  

The bridge data is as follows:



Number

Name


Span Type
Crossing
   









Cedar River











W. 4th St.
There <are no> <is one> <are___> bridge drains on this project.

<It has> <They have> been visually inspected and <will> <will not> be modified.

Modification will consist of: ___

(Bridge drains should be plugged as long as a gutter analysis is performed indicating ponding is limited to acceptable limits.)

WSDOT Bridge List (last modified March 2007)

http://www.wsdot.wa.gov/Publications/Manuals/M23-09.htm
2.2.F  EXISTING FLOOD PLAINS

The project <lies within> <is adjacent to> <is remote from> a flood plain.  As determined by reviewing FEMA map _____.  This <These> flood plain(s) <is/are> located between Sta. ________ and Sta. ________ and < _________ >. 

The web-link below has a map showing the FEMA map number locations:

http://store.msc.fema.gov/webapp/wcs/stores/servlet/FemaWelcomeView?storeId=10001&catalogId=10001&langId=-1
FEMA maps are also available in the EIS Section of the NW Region Environmental Office.
2.2.G  EXISTING SUBSURFACE DRAINAGE

There <are no> <is one> <are ___ > subsurface drainage problem<s> <that have been identified.  The problem<s> are located at ___________ and consist of _____________________________________________________________. 

<Please refer to the <attached> Soils Report for additional information>.

(For WSDOT projects contact NW Region Materials Office to request Soil or Geotechnical Reports.)  For internal WSDOT personnel see the following site and look at Design link:
http://wwwi.wsdot.wa.gov/regions/northwest/RP&S/Engineering_services/Materials_lab/index.htm
Section 2.3  Threshold Discharge Areas (TDAs)

TDAs are used in stormwater design to determine which Highway Runoff Manual minimum requirements apply.  A TDAs is a delineated area of all the drainage basins that contribute runoff to a[n] on-site single natural or constructed discharge location or multiple natural or constructed discharge locations that combine within ¼ mile downstream (as determined by the shortest flow path).  A TDA is not the same as a drainage basin, in fact a TDA may contain multiple drainage basins, see section 4.1[of the Hydraulic Report] for further discussion on drainage basins.

Each TDA must be delineated based on the existing on-site drainage patterns and the outfall from the WSDOT right of way.  In the report appendix include TDA maps that clearly delineate the TDA boundaries and show how the drainage basin areas are tributary to individual outfalls and the flow paths combined to form one TDA.  This would require that flow paths downstream of each outfall be shown on these maps.

For each TDA within the project, provide a complete description of the general drainage systems and flow patterns including any unusual or unique drainage patterns that extend beyond project limits or WSDOT right of way.  Each TDA description should list the eventual downstream receiving water body.

Provide maps or/and plan sheets showing drainage basin(s) and TDAs associated with the project and drainage features within project limits.  The maps should show the entire drainage basin(s) and TDAs, including portions that are off WSDOT right of way.   Each drainage basin should be clearly labeled and the same label should be referred to in the hydrologic and hydraulic calculations. 

Quadrangle maps (USGS 7.5 minutes, or 15 minutes when the 7.5 minute is unavailable) may be copied and highlighted for larger basins with tributary flow to the project site.  The Northwest Region Hydraulic Library has a set of USGS maps that may be copied.  Include scale bar, north arrow, and other pertinent information (see soil map checklist in Section 2.4.3).

<Existing> Drainage basin and TDA maps are provided <in Appendix ___ > <as Figure ____, <page __ to __ > in this report>.

Section 2.4  Soils

Discuss the soil testing that has been performed at the site.  This includes soil pH and resistivity (to determine acceptable pipe alternatives), soil borings, soil type from SCS Maps, soil infiltration rates, well monitoring, groundwater level, etc. and any other soil testing required for stormwater BMP design.

2.4.1  pH AND RESISTIVITY

< pH and resistivity tests were performed for this project.  The results indicate a controlling pH of ____ and a soil resistivity of _____at <all> <the following> pipe locations.>

The Design Office shall request testing from the Northwest Region Materials Office.  Test results will be forwarded to the Design Office and Northwest Region Hydraulic Office.  Provide plan sheets with proposed cross culvert locations with the request for testing prior to Hydraulic Report submittal.  

< pH and resistivity tests dated ___________ were performed for ___(name of project)__ within the project limits and have been used for the selection of pipe alternatives.>

The Northwest Region Hydraulic Office and Northwest Region Materials Office maintain files of old testing results.  At the discretion of the Northwest Region Hydraulic Office and Northwest Region Materials Office these results may be provided in lieu of performing new testing.  

< pH and resistivity tests are not needed because only <concrete pipe> <other material type> will be used on this project. > <as requested by the city of _______________ >.  Include justification of selection.
< pH and resistivity is not required because no new pipe are proposed for installation as a result of the proposed work on this project. >

2.4.2  SOIL BORINGS

< Soil borings are not needed for decisions made in the design of the current project.>

Soil borings have been conducted by the WSDOT Headquarters Materials Office on _______ 20__ at the locations shown on Figure/plan sheet _____).  <The borings confirm the soil types shown on the soil survey maps.>  <Borings indicate _____________ . >  <Boring logs are included as <Appendix ____ > <on pages(s) _____ to ________. >>  

2.4.3  SOIL TYPES

The major soil type within project limits, as identified in the Soil Survey of <__________> County is <________>.  Other soil types identified within the project limits, and ranked by relative predominance are  <_________>, and  <________>.   



Soil




Hydraulic Type

Alderwood





C


Naches






B


Everett






A

A soil map is included in this report as Figure <____>.

Soil Hydraulic Group’s may be found in Chapter 4 of the 2008  WSDOT Highway Runoff Manual.  Include a soils map with the information contained in the checklist below.  This may be handwritten in dark ink over a photocopy of a portion of a map obtained from a published source.

Map Showing Soil Survey Locations within Washington:

ftp://ftp-fc.sc.egov.usda.gov/WA/SOILS/soil_survey_status_03062007.pdf
Soil type data may also be found by using the Engineering Workbench in the ArcMap program available to WSDOT staff.

Web-based maps may be found at:

http://www.or.nrcs.usda.gov/pnw_soil/wa_reports.html

King County
http://soilslab.cfr.washington.edu/ESRM311/King-County-Soil-Maps/index.html
The Northwest Region Hydraulic Office Library has some older soil surveys coving areas not available in the more recent reports.  A complete listing of older soil surveys may be found at:

http://www.csuchico.edu/~rsoares/Soil_Maps/County_Index_to_Soil_Maps.htm
The Highway Runoff Manual Table 4B-1 lists Hydrologic Soil Groups: 
http://wsdot.wa.gov/Publications/Manuals/M31-16.htm
Soil Map Elements

_____
Township, Range designations, Section Lines and Section Numbers,

_____
Beginning/Ending Locations with SR, STA & MP designations, and any station 


equations within project limits.

_____
Scale Bar and North Arrow

_____
State Route (SR) Route marked in heavy line and labeled.

_____
Any stream shown on the quadrangle map designated.

_____
Soil boundaries and abbreviations shown.

_____
Legend with names of soil types through which the SR/project limits pass.

_____
Identification of Soil Survey title and date of publication (also include sheet or 

plate number when applicable.)

2.4.4  SOIL INFILTRATION RATES

Discuss known soil survey data and infiltration rate(s) in the area.  Obtain information from the Northwest Materials Office.
The <Northwest Region Materials Office or name of Consultant>performed infiltration tests in ___ holes at the locations shown on Figure _____.  (Provide plan sheet locating the test sites.)  The minimum rates observed were _____.  <Using the criteria from _______ manual the design rate of ______ was <were> used to design _(list type of facility)______.>
<Sieve analyses have been performed at < ____>location.  The results are presented below.  The infiltration rate(s) of <____in/hrs. > was used for design.>
See Section 4-5 of the 2008 Highway Runoff Manual for Infiltration Design Guidance.

2.4.5  WELL MONITORING AND GROUNDWATER LEVELS

< There are no wells located within project limits, nor is proposed work within a well protection zone. >

< Water table depths have not been determined for this project because _________ > .

Piezometers were installed on ___________ by the <Northwest Region Materials Office or Headquarters Materials Office or name of Consultant> at the locations indicated on Figure _____.  Monitoring has been conducted for ____ months (Monitoring should be in place a minimum of 18 month prior to proposed Ad of project).  The highest ground water elevations were recorded at ___ ft. on _____.  __ , 20__.   

There are ____ wells within project limits located at _________.  They will be abandoned <capped>, ______.  There are _____ wells within _____ feet (identify protection zone and buffer limits statutes and ordinances).  Well monitoring was initiated on _____ and consists of _________.   (Provide additional information as applicable.)
< Groundwater elevations have been determined to ensure infiltration facilities will function as designed.  The minimum distance from pond bottom to water table is ____, at _______ >.

< Groundwater elevations have been monitored over a ______ month period from ______ to ______.  Monitoring sites are shown on page _______ <Listed below>.  Monitoring where located at station _____, offset Rt./Lt.) and have a seasonal variance of _____ ft.> >

Site

Date

Groundwater Elev.


 (See section 5-4.3.2 Facility Liners in the 2008 Highway Runoff Manual.  A minimum 3 feet separation between existing ground elevation and the average annual maximum groundwater elevation is required per page 5-157 of the HRM for dispersion BMPs.  The Designer shall check if the project lies within a wellhead or groundwater protection zone, septic drain fields, or aquifer recharge area, which may increase the distance or preclude dispersion.)  

2.4.6  OTHER SOIL TESTING (as needed)
Unsuitable Material

The geotechnical investigation has identified <soft> <unstable soils> at the following locations:

The soil investigation has found shallow bedrock <or boulders> that could aversely affect constructability at __________.

Investigation has identified <existing foundations> <adjacent facilities> that may affect construction of stormwater facilities.

Investigation has identified <earthquake faults, abandoned mines, landslides, steep slopes, or/and rockfall(s) within project limits at _________.

Hazardous Materials

< No hazardous materials have been identified within project limits. >

< Known hazardous materials within project limits include contaminated soils at ______ from an abandoned gas station. >

< Identified hazardous materials within the project area include: _______________.>

Section 2.5  Existing Stormwater Outfalls

All project stormwater outfalls should be noted in this section and entered into the Outfall Database.  An outfall is anywhere concentrated stormwater: 1) directly leaves WSDOT right of way via surface flows or underground connections to local storm drain systems; 2) enters state waters within WSDOT right of way; or 3) flows are discharged to groundwater via an infiltration facility including underground injection control, infiltration ponds, and bioinfiltration ponds.  For more guidance designers should consult the Hydraulic Staff Outfall Inventory Instructions and the Outfall Inventory spreadsheet.  Both are located in the stormwater design documentation spreadsheet at the website listed below.  The information detailed in the spreadsheet should be included in Appendix A-1 of the Hydraulic Report and sent directly to the HQ environmental Services . . .  360-570-2589  

http://www.wsdot.wa.gov/Environment/WaterQuality/
The WSDOT Outfall Inventory lists outfalls along state routes, which are ranked (High, Medium, or Low) by retrofit priority.  At this time, High-ranking outfalls are strongly encouraged for retrofit and Medium-ranking outfalls should be considered.  

(Include a table listing MP, condition, and ranking of each outfall within the project area.  If outfall ranked medium or high, state if it will be retrofitted.)
(If you need assistance to determine the retrofit priority ranking of the outfalls within your project, please contact the your Northwest Region Hydraulic contact or consult the posting labeled “Accessing the Outfall Inventory” in the Northwest Region Water Quality Public Folder in the email Exchange folder.)

The WSDOT Outfall Inventory dated _<year>____ indicates <_number_____> outfalls within this project area.  Each outfall is shown and labeled on the ____ plan sheet(s) provided in Appendix____  <page ____ > of this report.  

Designation (SR/MP/Offset)

Condition

        Ranking*
164-9.91-L-17


Circular Pipe/CMP 18”

Low

164-13.38-L-30


Open Channel



Low

                                                      Low erosion/normal vegetation

* High, Medium, or Low
<All outfalls within project limits are classified as “Low”; therefore no retrofit investigation was performed.>

<The outfalls classified as medium and high have been investigated for retrofitting and the following actions will be taken: _______________________________.>

There <are no> <is one> <are ___> outfalls within the project limits.  

<This> <These> outfall<s> <is within> <are within> <extend beyond> the State right-of-way.  <It has> <They have> been visually inspected and are functionally stable <except for______________________________________________.>

The project office has reviewed as-built plans, old hydraulic reports, and field conditions.  The following locations are outfalls for concentrated stormwater flows from <project limits> <the parcel>:  The locations are shown as “A” through “___” on the _________ plan sheets in <Appendix _____ > < page _____ >.  

(Outfall location callouts may be added to the drainage plans in the appendix.)










Outfall

Outfall

STA (SR-STA – Offset)
Type/Condition
Listed As: *

A
SR 5  10+00 (50 RT)

Swale


5 158.12 R55


B
SR 5  15+20 (85 LT)

18” Pond Outlet
5 160.11 L90


C
SR 5  20+18 (45 RT)

8’ x 10’ Box Culv.
None



* Outfall designations from WSDOT Outfall Inventory < date__>.

Also, describe any suspected illicit connections or discharges within the project limits, or state: 

Illicit connections have been noted at the following locations and the following action will be taken:

List station and offset, or provide a description of location, and discuss action to be taken, such as: Provided Maintenance Area ____ with notification with memorandum dated ______. or Contacted _________ and _________ will happen by _______ .

<The Design office is not aware of any illicit connections or discharges to the state drainage system within the project limits.>
Section 2.6  Existing Utilities

Note utility conflicts that have been investigated and either are or are not an issue.  If there is a conflict, please note resolution.  Utilities should be shown on the Drainage plan and profile sheets.

Show utility crossings for ditch sections and verify cover provided in accordance with local utility district’s guidelines.  Note that the drainage profile sheets should show utility crossings of storm drains, culverts and ditch sections. 

Note any crossings of utilities with new storm sewers and culverts on the profile sheets.  Call out utility and size of conduit, as well as accurately plot[ting] elevations.  Potholing may be called for to locate utilities where conflicts are anticipated.  Consult the Northwest Region Utility Office to make the necessary contacts for this work prior to finalizing your design.

Existing utilities that may interfere with proposed drainage are tabulated below by name and location.



PSE (Power)

Sta. 10+15 (LT to RT)



PSE (Gas)

Sta. 15+16 (28’ LT) to Sta. 15+25 (25’ LT) 

< After review of as-builts obtained from the utility companies(y) <, and potholing> there are no known utility conflicts as a result of the proposed drainage work.>

Section 3.0  Design Standards

Below is a list of common design standards.  List those that are applicable to the project and add other standards used in preparation of the proposed design.

WSDOT Design Manual, Section 800
WSDOT Highway Hydraulic Manual (September 2008 update)

WSDOT Highway Runoff Manual (2008)

 

http://www.wsdot.wa.gov/publications/manuals/index.htm
WSDOT Roadside Manual (M 25-30) 

WSDOT Environmental Procedures Manual M31-11 (June 2008)

WSDOT Water Quality Assessment Guide M 22-15 [Note this manual is not current]

WSDOT Standard Plans and Specifications

WSDOT Maintenance Manual, February 2008 

Regional Road Maintenance Technical Working Group, Regional Road Maintenance Endangered Species Act, Program Guidelines.

WSDOT Best Management Practices Field Guide for ESA § (4d) Habitat Protection (March 2004)

http://www.wsdot.wa.gov/maintenance/pdf/BMP_Field_Guide.pdf
Washington State Department of Fish and Wildlife, Fish Passage Manual at Road Culverts

http://www.wdfw.wa.gov/hab/engineer/cm/culvert_manual_final.pdf
http://www.wdfw.wa.gov/hab/engineer/cm/
Washington State Department of Fish and Wildlife, Integrated Streambank Protection Guidelines (April 2003)

http://www.wdfw.wa.gov/hab/ahg/ispgdoc.htm
Washington State Department of Ecology, Nonpoint Source Pollution Assessment Project, October, 1989 Publication #88-17.

Washington State Department of Ecology, 1998 Statewide Water Quality Assessment, 305(B) Report, June 1998,  [Note 2004 information is now available for 305(b) and 303 (d).]
http://www.ecy.wa.gov/biblio/97013.html
Washington State's Water Quality Assessment, 303(d) list for 2008
http://www.ecy.wa.gov/programs/wq/303d/2008/index.html
see: Section 6.1.10 for additional links
Washington State Department of Ecology, 2005 Stormwater Management Manual for Western Washington


http://www.ecy.wa.gov/programs/wq/stormwater/manual.html
http://www.ecy.wa.gov/biblio/0510029.html
Washington State Department of Transportation, Hydraulic Report SR ​​​​​​​​​​​​​​​​​​​​___________________.  Month, 19xx or 20xx.

Washington State Department of Transportation, Environmental Assessment ___________________.  Month, 19xx or 20xx?

Washington State Department of Transportation, Biology/Wetland Report ___________________.  Month, 19xx or 20xx.

National Resource Conservation Service, Soils Survey of ___________ County Area Washington, <month>, 19__.

Guidelines for Bank Stabilization Projects in the Riverine Environments of King County, June 1993

http://dnr.metrokc.gov/wlr/biostabl/
Other Equivalent Stormwater Manuals (DOE approval status)
http://www.ecy.wa.gov/programs/wq/stormwater/municipal/Phase1equivalentstormwatermanualsWestern.html
Department of Fish and Wildlife References (see Links and References on this web page for additional publications)
http://wdfw.wa.gov/hab/ahg/
Current Manual Listing for WSDOT is at: 

http://wwwi.wsdot.wa.gov/docs/OperatingRulesProcedures/Indexabc.htm
Determine if an approved Basin or Action Plan exists for the area within project limits.  Consult with the local County, City or WSDOT’s Hydraulic Library to locate these plans.

Pierce County

http://www.co.pierce.wa.us/pc/abtus/ourorg/pwu/about/water.htm
http://www.co.pierce.wa.us/pc/services/home/environ/water/ps/basinplans/bpmain.htm
http://www.co.pierce.wa.us/pc/abtus/ourorg/exec/specialprojects/habitathome.htm
King County

http://dnr.metrokc.gov/wlr/pubs/pubindex.htm#mpr
http://dnr.metrokc.gov/wlr/Mapindex.htm
Snohomish County

http://www1.co.snohomish.wa.us/Departments/Public_Works/Divisions/SWM/
Skagit County

http://www.skagitcounty.net/common/asp/default.asp?d=Home&c=General&p=main.htm
Whatcom County

http://www.co.whatcom.wa.us/publicworks/water/watershed.jsp
Island County

http://www.islandcounty.net/publicworks/PWSurfacewater.htm
Section 3.1  Design Frequency

Note the appropriate design frequencies used to size hydraulic features on the project and where relevant show calculations.  Include a discussion of the climate and chosen precipitation values for the project, including copies of Isopluvial and Mean Annual Precipitation maps highlighting the project location.  Where applicable, discuss how or if snow was considered in the design.  See Chapter 2, Cold Climate Considerations [in the WSDOT Hydraulic Manual], for further design guidance.

A listing of weather stations and rainfall data may be found at the Western Regional Climate Center web-site:

      
http://www.wrcc.dri.edu/summary/climsmwa.html
Section 3.2  Stormwater Management Guidelines

Clearly state which Minimum Requirements apply at both the project and TDA level.  Reference the Flow Control and Runoff Treatment selection charts in Figures 5.3.1 and 5.3.2 of the Highway Runoff Manual to describe which BMPs were selected for the project.

The minimum requirements defined in Chapter 3 of the 2008 Highway Runoff Manual have been determined in accordance with Figure 3.1 to 3.3.  Threshold Discharge Areas (TDAs) for this project are discussed in Section 4.2 of this report and an Environmental Documentation Spreadsheet listing which requirements are applicable is provided for in Appendix A-1.

MINIMUM REQUIREMENT 1 – STORMWATER PLANNING

To meet the objectives of the permanent stormwater control planning requirements, WSDOT prepares Hydraulic Reports and follows guidelines in the Maintenance Manual.  The Hydraulic Report provides a complete record of the engineering justification for all drainage modifications and is prepared for all major and minor hydraulic projects based on guidelines in this manual [HRM] as well as the Hydraulics Manual.  As noted in the Hydraulic Manual, the Hydraulic Report must contain detailed descriptions of the following items:


*  Existing and developed site hydrology


*  Flow control and runoff treatment systems


*  Conveyance system analysis and design


*  Wetland hydrology analysis, if applicable


*  Downstream analysis if applicable.

(2008 HRM page 3-8)

< This project meets the following exemptions from section 3-2.2 of the 2008 Highway Runoff Manual _______________ >  

Construction Stormwater Pollution Prevention Planning consists of the preparation of a Temporary Erosion and Sediment Control Plan (TESC) that was <submitted to > <approved by > the Northwest Region Compliance and TESC Group on __________.   A Spill Prevention, Control and Counter Measures Plan (SPCC) will be required in the project’s contract provisions <included in the submittal to WSDOT> <will be part of WSDOT’s permit conditions for this Utility/Developer work within State right of way> .

MINIMUM REQUIREMENT 2 – CONSTRUCTION STORMWATER POLLUTION PREVENTION

All projects that disturb 7,000 square feet or more of land or add 2,00 square feet or more of new, replaced or new plus replaced impervious surface must prepare a TESC plan in addition to an SPCC plan.   (Also see Section 3-3.1.2 Applicability in the HRM)

Construction stormwater prevention is documented in the TESC Plan that < has been > <will be > prepared for this project.  Construction stormwater pollution prevention is also specified in Standard Specification 1.07.15(1).   

MINIMUM REQUIREMENT 3 – SOURCE CONTROL OF POLLUTANTS

Activities that may require source control are listed in Section 5.2.1 of the 2008 Highway Runoff Manual.  Selected BMPs for construction source control should be documented in a TESC Plan. 

< The following post construction (permanent) source control BMPs will be applied to the project site.

< street sweeping and spill vaults may be permanent source control items to be provided > ______________________________________________________________

______________________________________________________________

< Post construction source control of the highway system will be managed through operational and structural BMPs discussed in this report and WSDOT’s Maintenance Manual. >

MINIMUM REQUIREMENT 4 – MAINTAIN THE NATURAL DRAINAGE SYSTEM

The designer must use the best available design practices to maintain hydrologic function and drainage patterns based on site geology, hydrology, and topography.  (See: HRM page 3-12)

< The natural drainage system will be maintained. >

< The following dispersal systems will be provided within project limits. >

< Energy dissipation BMP design including riprap and stream linings are document in section(s) ______ of this report. >

< A diversion of flows is proposed at __________ which has been reviewed by _________ and approved. >

MINIMUM REQUIREMENT 5 – RUNOFF TREATMENT

See page 3-12 to 3-17 of the HRM.  List any exemptions that apply to the project or a particular TDA.  Cite the table(s) in the HRM that may be applicable.

See Table 3-1 Runoff Treatment targets and applications for roadway projects and Table 3-3 Criteria for sizing runoff treatment facilities in western Washington of the 2008 Highway Runoff Manual for runoff treatment requirements.

Review Figure 5.3.2 of the Highway Runoff Manual for BMP Selection Flow Chart.

< Minimum Requirement 5 is not applicable for the proposed work on this project.  See Appendix A-1 Environmental Documentation Spreadsheet. >

< Runoff Treatment is applicable only for the ______ , ________ TDA(s). >

Equivalent area treatment for pollution generating impervious surface (PGIS) areas was used for runoff treatment on this project for areas that drain to the same receiving water and have the same pollutant loading characteristics.  PGIS equivalent areas are <shown on page _____>.  See Section 3-3.5.3 of the 2008 Highway Runoff Manual.
Runoff treatment will be achieved by providing the BMPs listed below.  These facilities’ design calculations are provided in Section _____ of this report.

____
For each basin outfall any applicable exemptions and reason for applying an 

exemption is stated.
____
Criteria for each basin outfall has been stated and followed in the design.

____
Each basin outfall has a BMP provided.

(If multiple criteria is used for the various TDA(s), list which TDA has what criteria applied.  See Table 2-3 for criteria for sizing runoff treatment facilities in Western Washington.)


For Flow-based Upstream of flow control facility (See Table 3-3 HRM)

The facility(ies) were design to meet the 91% of the annual average runoff that will be received for treatment at or below the design loading criteria, under post-developed conditions, using a 15 minute time step.  [If the flow rate is split upstream of the treatment facility, use the off-line flow rates.]
For flow-based facilities upstream of the flow control facility (on-line and off-line) the BMP is sized to treat the 91% of the annual average runoff that will be receive by the treatment facility at or below the design loading criteria, under post developed conditions for each TDA.  If the flow rate is split upstream of the treatment facility, the off-line flow rate was used having been estimated with an approved continuous simulation model with 15-minute time steps.


For Flow-based downstream of flow control facility.  (See Table 3-3 HRM)
The facility(ies) where designed to meet the full 2 year release rate for the detention facility, under post-developed conditions using a 1-hour time step for each TDA.  MGSFlood was used, an approved continuous stimulation model.
For Flow-based downstream of flow control facility  Size treatment facility using the full 2-yar release rate form the detention facility, under post developed conditions for each TDA.  Use approved continuous simulation model using 1-hour time steps.


For volume-based (on-line).  (See Table 3-3 HRM)
The wetpond was designed to store the 91st percentile, 24-hour runoff volume for each TDA, using <MGSFlood> <WWHM2> <KCRTS> an approved continuous stimulation model with 1-hour time steps.

For volume based facilities (on-line) wetpool the criteria for sizing is to store the 91st percentile, 24-hour runoff volume.  Other volume based infiltration and filtration facilities are sized to treat the 91st percentile of the estimated runoff file for the post development condition with an approved continuous simulation model with a 1-hour time steps.

Basic Water Quality Treatment

Note that extension of the roadway edge and paving of gravel shoulders and lanes is considered new pollution generating impervious surface (PGIS).

Runoff Treatment is required (in Western Washington) when 5,000 ft2 or more of new PGIS is added or ¾ acre of native vegetation is converted to pollution generating pervious surface (PGPS).  Runoff treatment will also be required for the existing PGIS when new PGIS is 50% or more of the total existing PGIS.  On non-road-related projects if the proposed improvements including interior improvements, exceeds 50% of the replacement value of the existing site. – Highway Runoff Manual Glossary for exact definitions and requirements.

< Basic Treatment will be provided for on this project by ______________ .> State the BMP, letter and number designation along with it’s proper name – See the Table of Contents in chapter 5 of the HRM for exact designation and wording.  If treatment is only applicable to a particular TDAs indicate which TDAs have which BMPs.
RT.02  Vegetated Filter Strip

RT.04  Biolfiltration Swale

RT.05 Wet Biofiltration Swale
RT.06  Continuous Inflow Biofiltration Swale
RT.12  Wet Pond (basic)

Basic water quality facilities have been designed to treat the 6 mo. 24 hr storm event, in accordance with the 2008 Highway Runoff Manual <or other approved manual>.

This project is exempt from runoff treatment because <no new pollution generating impervious surface (PGIS) is to be added.> <new impervious surface is not intended for use by motor vehicles and consist of sidewalks, bike paths, pedestrian trails, maintenance roads only, and stormwater runoff will be separated from adjacent roadways so that these areas do not mix with roadway, or other pollution generating impervious surface>.

This project is exempt from runoff treatment because the project will overlay the existing impervious surface without changing the area of impervious surface.

This project is exempt from runoff treatment because the project will remove paved surfacing to base course <or to _____> then repave without an increase in impervious area.

This project will discharge to a drywell or underground injection control (UIC) facility which ________________ .  (Provide a description, see Section 2-3.4.8, 4-5, 4-5.4.2 and page 5-134 of the 2008 Highway Runoff Manual.)
UIC Class 5 must be registered, but do not require a permit.  See
http://www.ecy.wa.gov/programs/wq/grndwtr/uic/index.html  and 
http://www.ecy.wa.gov/programs/wq/grndwtr/uic/registration/reginfo.html
Enhanced Water Quality Treatment

This project is exempt from enhanced water quality treatment because stormwater discharge is to <Puget Sound/Hood Canal/the Strait of Georgia – a saltwater body> <the ______ River, which is listed in Table 3-2 Basic Treatment Receiving Water Bodies, of the 2008 Highway Runoff Manual> <a non-fish bearing stream tributary to ______ a saltwater body/a river listed in Table 3-2 Basic Treatment Receiving Water Bodies, of the 2008 Highway Runoff Manual> < _____ Lake which is listed in Table 3-2 Basic Treatment Receiving Water Bodies, of the 2008 Highway Runoff Manual.> <groundwater via an authorized underground injection control (UIC) facility as designed in Section _____ of this report.>

<Enhanced water quality treatment is required on this project <within ________ , ________ , __________ TDA(s) > and the following BMPs will be provided for enhanced water quality treatment.

RT.02  Compost-Amended Vegetated Filter Strip (CAVFS)

RT 07  Media Filter Drain

RT.13  Constructed Stormwater Treatment Wetland

CO 01  Stormwater Wetland/Detention Pond

Enhanced water quality treatment is required on this project and the following BMPs from <King County 2005 Surface Water Design Manual>,  <DOE 2005 Western Washington Stormwater Management Manual> <WSDOT 2008 Highway Runoff Manual>.  Have been accepted for inclusion on this project:

 (List BMP and design criteria that was used.) 

Oil Control and Phosphous Control
Review Sections 5-3.4, Step 4 and Step 5 if combining text under combined heading..

Also see Table 3-1 of the 2008 HRM
Oil Control <is> <is not> required for this project.  Phosphorous Control <is required at describe area, within project limits, per _________name of adopted basin plan or/and water clean-up plan_____.> <is not required for this project>.

Oil Control is not required on this project because all intersections have less than 15,000 vehicles (ADT).

Oil Control is not required on this project since vehicle stops are not required in order to cross a roadway with 25,000 or more vehicles (ADT).
This <rest area> project has an expected ADT less than 100 vehicles/day per 1,000 square feet of gross building area.

This rest area project has an expected ADT less than 300 vehicles/day. 

This project is not required to have oil control since there are less than 25 vehicles that exceed 10 tons gross weigh each that will be parked or stored in the maintenance facility.
Oil Control water quality treatment will be provided for by:  (See Figure 5.3.2 Runoff treatment BMP Selection flow chart, Table 4-11).
RT.22  Oil Containment Boom

RT.02  Compost Amended Vegetated Filter Strip (CAVFS)

IN.01  Bioinfiltration Pond.

Phosphorous

Review Sections 5-3.4, Step 5.
See Table 3-1 in the 2008 Highway Runoff Manual Phosphorous Control may be required by a basin plan or other cleanup plan or TMDL.

Phosphorus water quality treatment is not required on this project because the area is not within a designated location requiring phosphorus control as prescribed through an adopted basin plan <or name plan> Total Maximum Daily Load (TMDL), or water clean-up plan.  The Ecology Section 303d listing, provided in <Section 6.1.10 of this report does not indicate phosphorus as a listed impaired parameter for any water body within project limits.

Phosphorus water quality treatment is required as listed in <______________ >   the performance goal is to remove 50% of total phosphorus for influent concentrations ranging from 0.1 to 0.5 mg/l of total phosphorus.  
Cite the TMDL, local ordinance, basin plan, etc.  See Table 3-1 of the Highway Runoff Manual.
Phosphorus water quality treatment will be provided for by:  (See Figure 5.3.2 Runoff treatment BMP Selection flow chart).
RT.12  Wet Pond
RT.07  Media Filter Drain

MINIMUM REQUIREMENT 6 – FLOW CONTROL

< Minimum Requirement 6 is not applicable for the proposed work on this project.  See Appendix A-1 Environmental Documentation Spreadsheet. >

< Flow Control is applicable only for _______ , _________ TDA(s). >

< Flow Control will be provided for by <FC.01 Natural Dispersion,> and <FC.02 Engineered Dispersion> at the locations shown on the plans in ___________ of this report.

This project is exempt from flow control because <all stormwater runoff is dispersed without discharging from the project site> <stormwater is conveyed to a Natural Dispersion BMP or Engineered Dispersion BMP>.   The project discharges is to _______Lake/River – an exempt water body listed in Table 3-5 Flow Control Exempt Surface Water List of the 2008 Highway Runoff Manual >.  (See section 3-3.6.2 of the HRM and Section 5-2.2.2).
<This project> <______ part of the project> is exempt from flow control because runoff is from an over-the-water structure where treatment is exempt up to the 2-year flood plain elevation.  
<Bridge approach areas and other areas convey runoff is treated for runoff as show on _________.  (See Section 3-3.6.2 of the HRM, exemption 3)
< __________  > portions of the roadway cut through the 2-year flood plain elevation and are exempt from flow control requirements. (See Section 3-3.6.2. of the HRM, exemption 4)
This project is exempt from flow control because runoff is conveyed to a <wetland and the wetland hydrology has been checked for depth and duration of inundation as discussed in Section 6.1.4 of this report.>  (See Section 3-3.6.2. of the HRM, exemption 5)

Note that the conveyance system must be entirely of manmade elements and extends to the ordinary high water mark of the receiving water to be considered direct discharge for the exemption.  Erodible elements are to be adequately stabilized and surface water from the project area must not be diverted form or increased to an existing wetland, stream, or near-shore habitat sufficient to cause a significant adverse impact.

Section 3-3.6.2 of the HRM refers to perennial streams classified as Types 1, 2, 3, or 4.  For “Forestry Water Types” see the following web-site;

http://www.dnr.wa.gov/BusinessPermits/Topics/ForestPracticesApplications/Pages/fp_watertyping.aspx
and the “Water Type Code Quick Reference” that shows Type 1 through 4 at:

http://www.dnr.wa.gov/Publications/fp_form_fpars_wt_data_dic.pdf
Stormwater detention facilities have been design to meet the criteria of:

<WSDOT’s 2008 Highway Runoff Manual, Table 3-6, which calls for providing storage volume to match the duration of a pre-developed peak flows from 50% of the 2-year up to the 50-year storm flow.  And the 100-year peak flow has been checked for downstream flooding and property damage with a continuous simulation model using 1-hr time steps as documented in this report.>
<WSDOT’s 2008 Highway Runoff Manual, Table 3-6, which calls for facilities sized to infiltrate sufficient volumes so that the overflow matches the duration standard, and the 100-year peak flow to estimate the potential for downstream property damage, or infiltrate the entire runoff flow using a continuous simulation model using 1-hr time steps as documented in this report.>
< For detention and combination treatment and detention facilities a storage volume required to match the duration of predeveloped peak flows from 50% of the 2-year up to the 50-year storm flow, using flow restrictors and checked for the 100-year peak flow for property damage was used.  A continuous simulation model <MGSFlood> using 1-hour time steps was used. >
< The infiltration facility(ies) were designed to infiltrate sufficient volumes so that the overflow matches the duration standard, and checked for the 100-year peak flow to estimate the potential for downstream property damage, or infiltrate the entire runoff.  A continuous simulation model <MGSFlood> using a 1-hour time step was used. >
< King County 2005 Design Manual and/or DOE 2005 Western Washington Stormwater Management Manual>  Note the current version of the King Co. Manual is Jan. 2009.
<Level 2, King County Surface Water Design Manual, 2005. _____ >

< City of _____, Ordinance Number _______.

______________________ Basin <Action> Plan, approved ________, by _<City, County, Agency or other local jurisdiction>___ >
< The basin plan contains the following applicable criteria within project limits. > 

The design shall be submitted to reflect the best intent of the Basin Plan.   (If the basin plan requirements are not used, please provide justification.  See Section 2-7.3, 2A-2.1, 3-2.1, 3-3.3.2, 3-3.8 (Min. Requirement 8) of the 2008 HRM)

WSDOT will comply with standards identified in watershed action plans for WSDOT rights-of-way as required by WAC 400-12-570 and WAC 173-270-030(3) [Section 1-1.5 2008 Highway Runoff Manual].

Identify any commitments made regarding criteria, with what agency or jurisdiction, when given, etc.  If applicable attach a letter or the commitment.  This does not include MOU’s signed by the Department (list these in Section 3.0 of this report.)

Infiltration is the preferred method to control flow of stormwater.  If at all possible avoid placing BMPs in wetlands, 100-year floodplains, and intertidal areas.  Placement within these areas will require coordination with the Regional Permit Coordinator and Hydraulic and Water Quality staff.

 It is WSDOT Northwest Region’s policy to use design criteria contained within the Highway Runoff Manual and the Hydraulic Manual or the local jurisdiction, whichever is more stringent.  Consult with the Hydraulic Office and Permit Coordinator prior to submittal of a Hydraulic Report, and provide justification for criteria used. 

MINIMUM REQUIREMENT 7 – WETLANDS PROTECTION

Stormwater discharge to wetlands must maintain the wetland’s hydrologic conditions (particularly hydroperiod), hydrophytic vegetation, and substrate characteristics that are necessary to maintain existing wetland functions and values.

Natural wetlands may not be used as pollution control facilities in lieu of a runoff treatment BMP.

Discuss any relevant issues related to Section 3-3.7 to 3-3.7.3 of the HRM under this heading.

< Minimum Requirement 7 is not applicable for the proposed work on this project.  See Appendix A-1 Environmental Documentation Spreadsheet. >

< Stormwater runoff discharges will not occur to wetlands, either directly or indirectly, as a result of the proposed work form this project. >

MIMIMUM REQUIREMENT 8 – INCORPORATIONG WATESHED/BASIN PLANNING INTO STORMWATER MANAGEMENT

Reference Section 3-3.8 of the 2008 Highway Runoff Manual (page 3-29).

< There are no formally adopted watershed or basin plans, nor local ordinances or regulations which are more stringent than those contained in the 2008 Highway Runoff Manual applicable to the proposed project.   

< __________ an adopted basin plan > <local regulation > are applicable to the proposed project. >  <The basin plan/local ordinance requires  ___________. >

Provide a discussion related to incorporation of these elements into the design of the project.  Identify specific sections of the regulation or plan criteria that are to be applied.  Also see Section 3.4 of this report.  Use this Section as an introduction to Section 3.4.
< See Section 3.4 of this report for other requirements that are to be followed for this project. > 

MINIMUM REQUIREMENT 9 – OPERATIONS AND MAINTENANCE

Reference Section 3-3.9 of the 2008 HRM
See Section 5-5 of the 2008 Highway Runoff Manual, WSDOT’s Maintenance Manual and Section 7.0 of this report for procedures to be followed in operations and maintenance of the permanent features of this project site.  
Section 3.3  Stormwater Retrofit Analysis

Document all project related stormwater retrofit activity where an existing structure or facility has been renovated to meet changed conditions or improve performance.  This section should also include discussion regarding equivalent areas, stand alone stormwater retrofits, and/or justification for not providing a retrofit for a replaced impervious surface.  Section 3-4 of the current Highway Runoff Manual provides additional stormwater retrofit guidance.  The Stormwater Design Documentation Spreadsheet noted in Appendix A-1 of this outline will also assist designers in organizing retrofit information required for this section.

See Section 3-4 of the Highway Runoff Manual.

Water Quality Retrofit


Water Quantity Retrofit


Outfall Retrofit


Culvert Replacement

This project will provide <minimum> <____ % of a full retrofit> for water quantity, and <minimum> <___ % of a full retrofit> for water quality.  <A determination of Engineering and Economic Feasibility is included in section ____ of this report.>
Provide a discussion of feasibility for water quality and quantity treatments of existing pavement when applicable.  – Include a Determination of Engineering and Economic Feasibility Evaluation when applicable.  (See Appendix 2A of the 2008 Highway Runoff Manual.)

See Section 3-4 of the 2008 Highway Runoff Manual regarding funding for retrofit work.  Funding categories are to be listed in Section 1.0 of this report.

Section 3.4  Other Requirements

Note any additional requirements used in the hydraulic calculations that differ or are in addition to those found in the Hydraulics and Highway Runoff Manual (such as local agency guidelines).  Provide a list of references for the guidelines, manuals, basin plans, local agency code or technical documents used to develop the Hydraulics Report and where possible include a web link to the reference.

Airport Requirements 

If project limits are located near an airport there may be requirements to limit the presence of large numbers of birds, which could pose a hazard for airport operations.  Airports may be under the Wildlife Management Manual of the Federal Aviation Administration, or other site-specific guidance, which limits open standing water or/and types of vegetation that may attract birds.  Provide information on requirements that affect selection of BMPs for stormwater in this section of the report.

See Section 2-6.4 of the 2008 Highway Runoff Manual.

Special Fish Passage Requirements

Basin watershed plans may subject projects to different minimum requirements for erosion control, source control, treatment, operation and maintenance, and alternative requirements for flow control and wetlands hydrologic control.  Basin plans must be formally adopted and implemented by the local governments within the basin, and have received approval or concurrence from the Washington State Department of Ecology prior to be requirements of a WSDOT project.
List any more stringent local stormwater standards that have been applied.  Include a list of critical area ordinances (under the Growth Management Act), shoreline master programs (under the Shoreline Management Act.), watershed action plans, local jurisdictional stormwater standards, when WSDOT elects to apply them to a project, and when WSDOT is granted permission to discharge stormwater runoff into a municipality’s stormwater system. 

Watershed / Basin Plans

<There are no <known/applicable> Basin or Action Plans covering the area within project limits.>

The _<title>__ <Basin Plan> <Action Plan> adopted _<date>__, by _<city/county>________ provides for the additional design criteria as listed below:

Critical Area Ordinances: (list if any)
Note critical areas may be wetlands, floodplains, aquifer recharge areas, geologically hazardous areas, and those areas necessary for fish and wildlife conservation.

Shoreline Master Programs: (list if any)
Watershed Action Plans: (list if any)
<List any other local government storm drainage control items that may relate to your project limits.>

______________________________________________________________

Permitting Agency Requirements

Section 6.2 of this report contains a list of permits necessary to construct this project.  < No permit specific requirements are more stringent than the standard requirements called out in this report. >

Below specify particular requirements called for, or expected to be required, by resource agencies in the design of hydraulic and BMP features to be provided.

Section 3.5  Pipe Alternatives

Note all acceptable pipe alternatives for the project and provide engineering justification for any alternatives that are excluded.  See the Hydraulics Manual Section 8-2 for further guidance.

See Section 2.4.1 for pH and resistivity testing results.

All approved pipe alternates have been considered and acceptable alternates are <shown on page> <listed below>. 

Section 3.6  Downstream Analysis

Summarize what impact, if any, a project will have on the hydraulic conveyance systems down stream of the project section.  The analysis should be broken into three sections.  1) Review of Resources; 2) Inspection of Drainage Conveyance Systems in the Site Area; and 3)  Analysis of offsite effects.  See Chapter 4-7 of the Hydraulics Manual for further guidance on when a Downstream Analysis is required and what should be included in the report.

Section 3.7  New Stormwater Outfalls

Follow the directions listed in Section 2.5 of this Hydraulic Report Template and Checklist.

< In the post construction condition the following outfalls from right of way will exits: >  
< And the following additional discharges to the waters of the State exist within right of way:>
< Existing outfalls will be maintained and are listed in Section 2.5 of this report.>

< This corresponds to the existing condition with the following revisions due to construction improvements: >

< Natural discharge locations for stormwater runoff will be maintained.>

< Diversion of stormwater runoff is proposed at ________ . > 

Also provide justification of why diversion was proposed.  It is WSDOT’s policy to maintain existing flow paths and not divert stormwater runoff from one sub-basin to another.  See Section 3-3.4 of the 2008 Highway Runoff Manual for additional information.  If a diversion must be made complete the 2008 Highway Runoff Manual Appendix 3A Engineering and Economic Feasibility (EEF) Evaluation Checklist and include as part of Appendix A-9 of this report.

The way in which runoff is discharged from the project site must not cause downstream erosion in receiving waters and receiving properties.  Outfalls from the project site may require dispersal systems and/or energy dissipation.
Section 4.0  Developer Conditions

This section should serve to confirm what is shown on the (current or future) PS&E drainage plans, profiles and details.  Note that PS&E level plans may not yet be completed but will be checked against the hydraulic report during PS&E review.

[Provide] hydrologic and hydraulic design calculations for all hydraulic features (e.g., culverts, storm drains, stormwater BMPs, inlets, gutters, ditches, stream bank stabilization).  Calculations include both the actual numerical calculations, and a discussion of what assumptions were made to perform the calculations and how the input parameters were determined. The calculations should always include enough supporting information to allow reviewers to completely duplicate the process used through the original design; however, excessive data which duplicates information already provided can often make the calculation process less understandable. Follow calculation methodologies described in the current WSDOT Hydraulic Manual and [2008] Highway Runoff Manual.  If a different method is selected, the reason for not using the standard WSDOT method should be explained.  For WSDOT projects the Regional Hydraulic or Water Quality contact person should be consulted prior to using a methodology other than those shown in WSDOT’s manuals.  Figures from this manual, standard WSDOT design forms, and suggested software should be used whenever possible to make the presentation of the information uniform throughout WSDOT.  

--- WSDOT Hydraulic Manual Section 1-3

DESIGN ALTERNATIVES

Provide a brief discussion of alternatives investigated including the selected proposal.  List the selected alternative below under Design Proposal.

Alternative 1:

______________________________________________________________

Alternative 2:

______________________________________________________________

DESIGN PROPOSAL

Provide a brief description of the alternative selected, and reasons for selecting this alternative (or provide above reasons why the other alternatives where not selected – this may include a cost/benefit analysis).

Proposal:

______________________________________________________________

______________________________________________________________

DESIGN OF HYDROLOGY

Adequate drainage gradients shall be provided to ensure functionality of the system.  Therefore calculations may be needed to verify existing systems, as well as, proposed improvements.  

The permanent hydraulic and water quality features below have been designed, <or existing features checked,> for this project’s work as discussed below:

This section contains the calculations* and analyses needed to size storm drains, inlet spacing, sag inlets, culverts, ditches, and other conveyance systems. Calculations include uniform flow spreadsheets, Hydraulic Grade Line (HGL) computations and layouts, culvert software printouts, etc. Structure labeling should correspond directly with the plans and sub-basin maps. Include fish passage designs required for barrier removal, rock check dam calculations, swales sizing, and wet pond/vault sizing.

* See Section 5.1 along with the Appendix sections.

Include only those features relevant to the proposed project.

Hydrology

____    Accurate basin maps(s) prepared showing onsite, offsite contributing areas, Tc 

routes, for existing and developed conditions 

___
Existing conditions described affecting drainage (soil types, cover type, existing 

drainage facilities, water table, floodplains) 
___
Time of concentration correctly calculated (Tc=max, sheet flow + channel/pipe

flow).  Minimum Tc=5 min. 

___
Appropriate methods used to calculate flow rates (rational method, MGS Flood,

           Stormshed, USGS regression)

The designer should provide a discussion (text) for each feature with calculations in the appendix sections of this report. 

Computer Programs Used

The following computer programs have been used:

Excel spreadsheets for the rational method based on the WSDOT Hydraulic Manual, provided in Appendix A-3.6. 

http://www.wsdot.wa.gov/Design/Hydraulics/ProgramDownloads.htm
http://www.wsdot.wa.gov/Publications/Manuals/M23-03.htm
MGS Flood Version 2.20 with output reports provided in Appendix A-3.1



Note: Version 4.x will be released in the spring of 2009.
MGS Flood user information may be found at:  

http://www.wsdot.wa.gov/Design/Hydraulics
http://www.wsdot.wa.gov/Design/Hydraulics/ProgramDownloads.htm
< Add other programs used with reference to where the calculations are provided within this report.  If the program is not adopted by WSDOT provide a sample calculation containing equations or formulas so results may be replicated in the future. >

Future Corridor Needs

<Stormwater facilities have been placed to allow widening of the roadway to a five land section through project limits.>  <In accordance with the _________ Corridor Plan, adopted _____ , ______ will be done.>
<Discuss any potential effects of the proposed facilities on future corridor needs.>

Section 4.1  Drainage Basins

The size of each drainage basins in one of the most important parameters in sizing hydraulic and stormwater features.  Drainage basins are the limits of all the areas along the project that contribute runoff to a point of interest such as catch basins, inlets, culverts, drainage ditches, detention ponds, bioswales, etc.  These areas may include both on-site and off-site runoff and areas that extend outside of WSDOT ROW and beyond the project.

Each drainage basin should be described in this section including: land cover, size, slope, and general drainage patterns.  In the report appendix, include drainage basin maps with each drainage basin clearly delineated and showing the flow direction arrows.  It should be clear on the drainage basin maps which basins contribute runoff to which hydraulic or stormwater features.  All new and permanent BMPs should also be located on the maps and clearly labeled.  The drainage basin designations should be held consistent in all subsequent calculations in the hydraulic report.  Provide maps showing existing and proposed conditions.  Maps should always be of an adequate and noted scale to allow reviewers to verify all areas and site conditions used in the calculations.
<Catchment area maps are provided in Appendix A-2.>

<Proposed/existing catchment areas and TDAs for the gutter analysis, and water quality compliance points are delineated on the drainage plans in Appendix A-5 <and Figure(s) _____ of this report.>





BMP TRIBUTARY AREA SUMMARY 

	
	BMP I.D. Number (5)
	BMP I.D.

Number
	BMP I.D.

Number
	BMP I.D.

Number

	BMP Type
	
	
	
	

	C-Number (1)
	
	
	
	

	Sta. to Sta.
	
	
	
	

	Tributary Area (within R/W) (2)
	
	
	
	

	Total Tributary Area to BMP
	
	
	
	

	New Impervious Area
	
	
	
	

	Total Impervious Area
	
	
	
	

	Adjacent Non-Tributary Area (3)
	
	
	
	

	Outfall I.D. (4)
	
	
	
	


(1) Current = proposed work, (Contract numbers may be found in the NWR database, or identify local jurisdiction which installed the BMP with year of construction.)
For WSDOT staff as-built contract plans for many projects may be viewed at:

http://nwweb/pda/plansearch.aspx
(2) Including construction easements.

(3) Includes area within R/W from which stormwater is bypassed the BMP, such as a side slope(s).

(4) Outfalls are identified in Section 2.5 <and 3.7> of this report.

(5) Assign a number comprising the beginning project mile post of the project followed by a letter designation: (i.e. MP 18.54 A, MP 18.54 B, etc.)  If funding becomes available for tracking BMPs the Region Hydraulic Office may provide direction on how this may be reported.

Section 4.2  TDAs

TDAs are not the same as drainage basins, in-fact each TDA may contain multiple drainage basin areas.  Generally, TDAs do not change from the existing conditions.  However, there are unique situations that may require the project to change the TDA from its existing condition.  Such cases include an outfall that has been eliminated or moved or when a TDA has been combined or modified.  For example, consider a bridge deck that uses existing downspouts to discharge runoff directly into a river.  In order for the proposed project to meet runoff treatment requirements, the bridge runoff may need to be captured and convey it to another TDA for treatment.  This situation would require the designer to modify or combine TDAs.  Another example is a roadway that is widened next to a wetland.  The roadway runoff that previously sheet flowed into the wetland might need to be captured and conveyed to a treatment facility before being discharged from the project site.  If that roadway runoff is shifted to a different TDA to receive runoff treatment, the existing TDA may have to be modified or combined.  

In the report appendix include TDA maps that clearly delineate any modified TDA boundaries and or discharge locations.  If a project requires changes to the existing TDAs, the designer will have to show the impacts of these changes through the downstream analysis, see section 3.6 of this outline for further guidance.  If there is a change to a TDA, the minimum requirements are still based on the existing TDA delineations.

<Appendix A-2 contains plan sheets and calculations for > the threshold discharge areas (TDAs) for this project.

Section 5.0  Hydrologic and Hydraulic Design

Add additional sections to the report to provide discussion and supporting calculations for various hydraulic design features that may be included in your proposal.  These may include Weirs, Flow Splitters, Energy Dissipaters/Dispersion Pipes, Trash Racks, Debris Screens, Slot Drains, etc.  Details should be included in the appendices as warranted.

Section 5.1  Calculations

Hydrologic and hydraulic design calculations for all hydraulic features should be discussed and the results summarized in this section (e.g., culverts, storm drains, stormwater BMPs, inlets, gutters, ditches, streambank stabilization, etc).  Where applicable, it is recommended that the design be broken down by TDA and discussed in the order shown in Appendix A-3.  Calculation locations should be referenced in this section.  For large reports, designers should consider using a table summarizing the calculations for clarity.

Calculations should include references to which manuals were followed during the design phase and a discussion of what assumptions were made to perform the calculations and how the input parameters were determined.  All calculations should include enough supporting information to allow reviewers to completely duplicate the process used through the original design; however, excessive data which duplicates information already provided can often make the calculation process less understandable.

Whenever possible calculation methodologies described in this manual [WSDOT’s Hydraulic Manual] and the Highway Runoff Manual should be followed including: figures from these manuals, standard WSDOT design forms, and suggested software.  If a different method or software is selected, the reason for not using the standard WSDOT method should be explained and approved prior to submitting the report.  Actual calculations, design forms and output from software used in the project design should be included as part of the report appendices.  Visit the following web- link for a description of current programs and download information.

Provide the appropriate design standards below.  See Figure 1-4 and Figure 2-4.4B, from the WSDOT Hydraulic Manual.  Provide applicable frequencies only. 

Gutters and enclosed drainage systems are designed to the mean recurrence intervals indicated in Figure 1-4 of the Hydraulic Manual. 
<Other features have been designed for the following frequencies. >
_____ 
       Channel Changes
100 Year    Barbs

100 Year    Weirs

<For Temporary conveyance a 2-year developed condition flow rate was used. (HRM min. requirement 2).>
Water Quality and Runoff Treatment (Flow Control) will be provided to meet the criteria provided in Section 3.2 Minimum Requirements 5 and 6:  

Design standards for this project follow the WSDOT, <2008> Highway Runoff Manual, <D.O.E. Stormwater Management Manual for Western Washington, March 2005>, 

WSDOT Hydraulic web-site with program downloads to perform calculations:
http://www.wsdot.wa.gov/Design/Hydraulics/ProgramDownloads.htm
Section 6.0  Permits and Associated Reports

The Northwest Region Biology Group, or a consultant biologist for non-WSDOT projects, should provide an effect determination for each project.  

This project has received an effect determination of <No Effect>, < May Affect, Not Likely to Adversely Affect >, < May Affect, Likely to Adversely Affect >.  This determination was issued on <month> <day>, 20xx from the Northwest Region Environmental and Special Services Office ,< USFW > < NOAA Fisheries >.

Section 6.1  Environmental Issues, Fish and Other Endangered Habitat

Describe any water quality receiving bodies, flood plains, stream crossings, wetlands, steep slopes or other sensitive areas within the project limits, noting project impacts.  Describe any fish passage design issues including culverts within the project limits or fish passage barrier removal issues.  Note if fish surveys were conducted and what was determined.  Also note if there are any threatened or endangered species within the project limits.

Discuss potential impacts on adjacent wetlands and other environmental sensitive areas.

6.1.1  RECEIVING BODIES

See Section 2.1 of this report for the existing receiving bodies of this project location.  Existing outfalls are provided in Section 2.5 of this report and a downstream analysis in Appendix A-3.9.     

< The post construction condition will remain unchanged. >

<The proposed improvements will revise ___________ by ____________ . >

6.1.2  FLOOD PLAINS

This project <will> <will not> affect the flood plain(s) listed in Section 2.2.F of this report.

< Impacts to the flood plan will be mitigated for as discussed in Appendix A-3.11. >

The standard 1.25 HW/D <will> <will not> cause property damage.  Calculation checks may be found <on page ____ > <Appendix ___ > . 

< The project <will> <will not> encroach on the hydraulic floodway. > 

6.1.3  STREAM CROSSINGS

< As stated in Section 2.2 no stream crossings are identified within project limits. >

< Project improvements will not modify the existing stream crossings noted in Section 2.2 of this report. >

< The following stream crossing will be improved by ____________ . >

6.1.4  WETLANDS

Stormwater discharges to wetlands must maintain the wetlands’ hydrologic conditions (particularly hydroperiod), hydrophytic vegetation, and substrate characteristics that are necessary to maintain existing wetland functions and values.

____ 
Stormwater discharges to wetlands have required treatment prior to release (threshold requirements identified in report).  

< There are no wetlands identified with project limits. >  < The following wetlands with their buffers have been delineated and are shown on the plan sheets contained in Appendix ____ . >

< The proposed drainage improvements do not affect the hydrologic condition and vegetation.  Stormwater treatment for flow control and runoff treatment are addressed by BMPs prior to flows entering wetlands and mitigations sites.  >

< Proposed changes to the hydrologic conditions, including hydroperiod calculations, and vegetation considerations are provided in Section _____ of this report. >

Washington State D.O.E., Washington State Wetland Identification and Delineation Manual, March 1997, Pub.96-94

http://www.ecy.wa.gov/pubs/9694.pdf
____
Plan Sheets showing planned improvements with wetland(s) delineations and buffer limits.

____
Identification of wetland classifications with jurisdiction or methodology used to classify wetland(s) provided.
Example text for Natural Wetlands is as follows: 

The wetlands in the project are discussed in the Bothell to Swamp Creek - SR 405 - Biology/ Wetland Report, prepared by WSDOT, dated September 1995.  The wetland delineations are shown in this report on Figure 5 - Sensitive Areas.  The drawings distinguish between surveyed wetland delineations and those that were transcribed from the WSDOT study because some wetland flagging could not be located.  Wetland delineations have been field verified by the Corps of Engineers.  One wetland, located just off of Locust Way at Filbert Road is currently being re-reviewed due to discrepancies between two independent wetland studies.

Another example is as follows:

Wetland delineations have been conducted in areas where construction activities will occur outside of the existing subgrade shoulder.  A separate technical Biology/Wetland Report has been prepared which addresses critical areas and details anticipated wetland impacts subject to jurisdiction under King County Sensitive Area Ordinances and the Army Corps of Engineers.

There are 1.46 acres of wetland that will be impacted as a result of this project, with the inclusion of 0.15 acres of buffer. The proposed mitigation for these impacts will include the enhancement and replacement of 2.78 acres of wetland areas.  The wetland mitigation site is located south of SE 256th Street. 

Use of wetlands to control stormwater runoff is proposed at ____________.  <____________> is proposed as a BMP prior to stormwater entering into the wetland for runoff treatment.  It is located outside the vegetated buffer.

Wetland hydroperiods are estimated below:

It shows that the discharge will not adversely affect the wetland hydroperiod.

See Sections 3-3.7.3 in the 2008 Highway Runoff Manual regarding special wetland design considerations, Section 4-6 of the HRM for additional information on wetlands hydroperiod analysis and Section 5-4.1.4 for additional information on the Constructed Stormwater Treatment Wetland (BMP RT.13).

Wetland vegetation and planting plans have been requested of the Regional Landscape Office on _______.

6.1.5  STEEP SLOPES

< No steep slopes exist, nor are any proposed for this project’s location. >

< Steep slopes are identified from Sta _____ to Sta ______ and <discuss how they will be addressed as part of the proposed improvements > .>

6.1.6  OTHER SENSITIVE AREAS

(Summarize the wetland report, areas of critical habitat, sensitive areas specified in basin plans, etc.  If applicable reference figures.)

< There are <no> critical habitat, sensitive area or special basin plan or action plan issues specific to the area within project limits. >

There are no critical aquifer recharge areas (CARAs), wellhead protection zones, nor sole-source aquifers (SSAs) within project limits.

The following critical aquifer recharge areas (CARAs) <wellhead protection zones> <sole source aquifers (SSAs) < are > < is > located within <the vicinity> of the project limits.   Recharge area limits are shown on page ____. > WSDOT’s GIS Workbench may be used to provide a preliminary assessment of CARA and SSA limits in the vicinity of a given project.  Check with the regional environmental staff or contact the local municipality for critical area ordinance requirements.
Wells

Wells located within 100 feet of right of way <or easements> have been identified and are listed below: 

  

Well logs may be found at    http://apps.ecy.wa.gov/welllog/
6.1.7  FISH SURVEYS

Include a statement if fish surveys were conducted.  Provide a summary of the fish survey results.  Identify if the fish species are anadromous or not.

The <WSDOT, Northwest Region> <WSDOT, Headquarters _______ Office> <Washington State Department of Fish and Wildlife (WDFW)> conducted electro-shocking along the <names/WRIA numbers of stream reach(es)> on <month. <day>, 20xx and <no fish were observed. > < the following fish species and numbers were observed:>

Historically ___________ have been observed in the <name/WRIA number of stream> between < ______ and ______ > as documented <in> _____<reference title>______________ < ___by__ > ___<author>__, < __date__>.

No fish surveys are warranted for the proposed work within project limits.  [Provide only if a stream statement above was not included.]
6.1.8  ENDANGERED AND THREATENED SPECIES

Endangered and threatened species lists are obtained through the Northwest Region Permit Coordinator.  Indicate if any species, or their habitat, has been observed within project limits (such as an eagle’s nest site).

The following threatened and endangered species have been identified by __________________________: ______________________________ and _______________ within the vicinity of this project. 

_____________________________________________________________________________

National Oceanographic and Atmospheric Administration (NOAA) Fisheries has identified evolutionary significant unit(s) (ESU) within the project limits, for <Chinook salmon, steelhead and bull trout> which (is/are) listed as (a) threatened species.  Candidate species for reaches within the project limits include: < Coho salmon >.

http://www.nwr.noaa.gov/ESA-Salmon-Listings/Index.cfm
http://www.fws.gov/westwafwo/speciesmap.html
The United States Fish and Wildlife Service (USFWS) have identified distinct population segments (DPS) for  < bull trout > within the project limits.

http://pacific.fws.gov/news/grizzly/esafacts.htm
http://www.nmfs.noaa.gov/pr/species/esa_species.htm
http://www.mrsc.org/Subjects/Environment/esa/esa-intr.aspx
6.1.9  FISH PASSAGE
<As stated above no identified streams exist within project limits.>

Fish passage blockages have been identified at river-mile ___ for __name_____< Creek/River >.  Which is <above> < below> the project crossing.  The blockage is <a waterfall, suspended culvert, log jam, etc.>.  

Some fish blockages are shown in the WIRA books.

< Since this is a natural blockage no removal is warranted. >  

< Since this blockage is outside project limits and removal will not significantly benefit reaches above the project no removal is proposed. > 

< Removal of this blockage would significantly improve and restore a large segment of reach to habitat.  Therefore this project proposes to remove the blockage and provide a (bridge, bottomless culvert, ___ inch culvert, etc.).>   

< Upstream condition above the crossing consists of (describe habitat condition as part of the assessment or justification for/or against removal of a blockage) ___________ .> 

Give the length of reach that may be restored, and the condition of the reach (i.e. degraded or pristine condition) for the sections that may be made available by any improvement.)>
< No fish blockage(s) exist within project limits and no modification(s) are (is) warranted in the stream crossing(s). >

< Weirs will be installed to backwater the culvert(s) and stabilize the stream channel(s) at _________.   See Appendix ____ for the backwater calculations, and Appendix _____ for <weir details>, <channel profiles>. >

6.1.10  IMPAIRED WATER BODIES              
Identify the impaired water bodies and the parameters for each impaired water body.  List any TMDLs established that are within the vicinity of the project: 

Home page for information may be found at:

http://www.ecy.wa.gov/PROGRAMS/wq/303d/index.html
2008 listing home page:

http://www.ecy.wa.gov/PROGRAMS/wq/303d/2008/index.html
Use the interactive map to identify the impaired water bodies and parameters that apply to them within your project limits.  Identify any TMDLs within your project limits below:

Or as an alternative perform a search of the database at:

http://apps.ecy.wa.gov/wats/WATSQBEHome.asp
You will need to input the Section, Township, Range and WRIA number. If specific information is needed about the listing, select the listing id to obtain detailed information.  Make sure you also check the web-site above.

TMDL Activity by County and WRIA website:

http://www.ecy.wa.gov/programs/wq/tmdl/TMDLsbyWria/TMDLbyWria.html
Web link to WRIA map with numbers and names

http://www.ecy.wa.gov/apps/watersheds/wriapages/
Impaired water bodies identified by the Department of Ecology are listed below for the area within the vicinity of the project:

	Category

*
	WIRA
	LOCATION
	Water Body Name
	Parameter
	Medium

	1
	9
	Sec. 08, T 22 N, R 04 E
	Des Moines Creek
	pH
	Water

	2
	9
	Sec. 21, T 22 N, R 04 E
	McSorley Creek
	Copper
	Water

	4c
	9
	Sec. 20, T 22 N, R 04 E
	McSorley Creek
	Bioassessment
	Others

	5
	9
	Sec. 20, T 22 N, R 04 E
	McSorley Creek
	Dissolved Oxygen
	Water

	5
	9
	Sec. 34, T 22 N, R 04 E
	Redondo Creek
	Fecal Coliform
	Water

	1
	9
	Sec. 34, T 22 N, R 04 E
	Star Lake
	Total Phosphorus
	Water

	4c
	9
	Sec. 34, T 22 N, R 04 E
	Star Lake
	Invasive Exotic Species
	Habitat

	2
	9
	Sec. 34, T 22 N, R 04 E
	Unnamed Creek WDF #09.0046
	Temperature
	Water

	5
	9
	Sec. 34, T 22 N, R 04 E
	Unnamed Creek WDF #09.0046
	Dissolved oxygen
	Water

	5
	9
	Sec. 34, T 22 N, R 04 E
	Unnamed Creek WDF #09.0046
	Fecal Coliform
	Water


* Category 1:  Meets tested standards is for clean waters.

   Category 2:  Waters of concern
   Category 4:  Polluted waters that do not require a TMDL
Category 4a Water bodies that have an approved TMDL

Category 4b Water bodies that have a pollution control plan in place adopted by 

Ecology.

Category 4c Water bodies that are impaired by a non-pollutant. 
  Category 5:  Polluted waters that require a TMDL. (Total Maximum Daily Load)
Also review the region Temperature data:

http://www.ecy.wa.gov/programs/wq/303d/2002/2004_documents/listsRegional.html
or direct link to Northwest Region:

http://www.ecy.wa.gov/programs/wq/303d/2002/2004_documents/natconditioncallsNWRO.pdf
If County or City classifications are also available please provide.  These may be found in Basin Plans, or local Ordinances.

Note: Old Classifications looked like the following:

Stream and River Classifications within the project limits are:


Green River


Class
A
(Good)


May Creek


Class AA
(Excellent)
Chapter 173-201A WAC -- Water Quality Standards for Surface Waters of the State of Washington
http://apps.leg.wa.gov/wac/default.aspx?Cite=173-201A&full=true#173-201A-600
The new list [of Water Quality Assessment Categories] will divide water bodies into one of five categories:

1. Category 1 - Meets tested standards is for clean waters:  placement in this category does not necessarily mean that a water body is free of all pollutants. Most water quality monitoring is designed to detect a specific array of pollutants, so placement in this category means that the water body met standards for all the pollutants for which it was tested. Specific information about the monitoring results may be found in the individual listings.
  

2. Category 2 - Waters of concern:  waters where there is some evidence of a water quality problem, but not enough to require production of a TMDL at this time. There are several reasons why a water body would be placed in this category. A water body might have pollution levels that are not quite high enough to violate the water quality standards, or there may not have been enough violations to categorize it as impaired according to Ecology’s listing policy. There might be data showing water quality violations, but the data were not collected using proper scientific methods. In all of these situations, these are waters that we will want to continue to test.
  

3. Category 3 - No data:  this category will be largely empty. Water bodies that have not been tested will not be individually listed, but if they do not appear in one of the other categories, they are assumed to belong here.
  

4. Category 4 - Polluted waters that do not require a TMDL:  waters that have pollution problems that are being solved in one of three ways: 

  

· Category 4a - has a TMDL:  water bodies that have an approved TMDL in place and are actively being implemented.
  

· Category 4b - has a pollution control plan:  water bodies that have a plan in place that is expected to solve the pollution problems. While pollution control plans are not TMDLs, they must have many of the same features and there must be some legal or financial guarantee that they will be implemented.
  

· Category 4c - is impaired by a non-pollutant:  water bodies impaired by causes that cannot be addressed through a TMDL. These impairments include low water flow, stream channelization, and dams. These problems require complex solutions to help restore streams to more natural conditions. 

  

5. Category 5 - Polluted waters that require a TMDL:  the traditional list of impaired water bodies known as the 303(d) list. Placement in this category means that Ecology has data showing that the water quality standards have been violated for one or more pollutants, and there is no TMDL or pollution control plan. TMDLs are required for the water bodies in this category. 

Section 6.2  Permits/Approvals

List all permits, variances or approvals required by local jurisdiction or resource agencies that are necessary to complete the project.

PERMITS

Insert below the actual permits required for the project.  Provide a text description of why some permits may or may not be required as necessary (e.g., a clearing and grading permit, or NPDES permit is not required because _________, or a shoreline management permit is required because ________, below the table.)

Permits and issuing agencies required for this project are:

	Permit
	Agency

	Section 404 Clean Water Act
	U.S. Army Corps of Engineers

	
	

	NPDES Permit (Phase I)
	NW Regional Department of Ecology

	NPDES Permit (Phase II)
	NW Regional Department of Ecology

	Clearing <& Grading> Permit
	< _____ > County & City of < ______ >

	Hydraulic Project Approval (HPA)
	Washington State Department of Fisheries and Wildlife (WSDFW)

	
	

	Other Applicable Permits or Approvals
	Local, County, State, Federal

	
	

	
	


See Exhibit 230-1 WSDOT Design Manual for listing of potential permits.

Contact the Northwest Region Permit Coordinator.  They will be able to provide typical conditions that resource agencies may impose as part of an issued permit.

http://www.wsdot.wa.gov/Northwest/Environment/Contact.htm
Include in the listing below only those permits, or agencies for which requirements, are to be applied.

The following permit requirements or conservation measures <will be> <are anticipated to be> applicable

HPA: _________________________________________________________________

NOAA Fisheries Review: _________________________________________________

United States Fish & Wildlife (USFW) Review: _______________________________

The Design Office is scheduled to request <has requested> permit applications through the Northwest Region Environmental Office on < month > < day >, 20xx.

APPROVALS

Discuss any approvals or variances required from local jurisdiction or resource agencies that may be required to complete the project.

< No special approvals or variances from local jurisdictions are required to complete the project as proposed. >

Note any modification from the design of BMPs from those contained in the Highway Runoff Manual or the DOE Stormwater Management Manual for Western Washington will require approval from DOE.  Provide approval(s) here and attach correspondence in Appendix A-9. 

DRAINAGE COMMITMENTS

If any commitments have been made to local jurisdictions, or others identify here.  Also, if commitments made by others that relate to the project’s stormwater facilities within project limits identify below.  These could include arrangements for a regional facility encroaching upon WSDOT right of way, or partnering of funds for a joint facility, assessment of fees, etc.

< No drainage or hydraulic commitments have been made for this project. >

< The following drainage and hydraulic commitments for this project have been entered into the WSDOT Commitment Database: >

Section 6.3  Easements

Note any drainage or slope easements that may be required for the project, including whether the easement is for construction or maintenance.  Highlighting and referencing the easement area on the attached plan sheets is helpful.

< This project will be constructed entirely within WSDOT right of way. >

< This project will be constructed within WSDOT right of way and construction easements obtained from _______ County and the City of _____ within the existing street right of way shown on _< title of right of way plan >, sheet(s) <__> of <___. >

< Drainage and slope easements are required at _______ to ________. >

<Conservation <area> <easement(s)> have been established for this project as shown <in Appendix ____ > < on page ____ >.  These easements have been added to the right of way plans and have been identified as <forest lands>, <nontidial wetlands, and associated buffers>, <streams and their riparian corridors>, <agricultural land>, <flood plains>, <open space>, and <steep slopes>.>

<A flood plain easement has been obtained on this project to mitigate for the rise of the flood elevation as noted below:>

Note:  See page 4-17 “Reversion of Existing Impervious Surface Areas” of the 2008 Highway Runoff Manual, when impervious surface area is removed and is to be converted to pervious surface and trees planted.  Show the conservation easement or other legal covenant area on the plans and document Steps 1 and 2 from page 4-18 in the Hydraulic Report.

Section 6.4  Additional Reports or Studies

Where applicable note other reports and studies conducted and prepared for this project.  Include correspondence with the Regional Hydraulic Engineer to determine which reports need to be included in the Hydraulics Report and which only need referencing.
Below is an example list of reports.  Revise to match actual reports and studies related to the project.
Other reports and studies conducted and prepared in conjunction with this project includes:



Reports



Author


Date

Cultural Resource Survey
<WSDOT, NW Region, author’s name >
xx/xx//20xx


Geotechnical Report

<WSDOT, NW Region, author’s name >
xx/xx//20xx

 
Environmental Impact 
<WSDOT, NW Region, author’s name >
xx/xx//20xx



Statement (EIS)


Hazardous Site Inventory Review
< _ author’s name _ >


xx/xx//20xx


Wetland Biology Report
<WSDOT, NW Region, author’s name >
xx/xx//20xx


Biological Assessment
<WSDOT, NW Region, author’s name >
xx/xx//20xx

Collection, Containment, and Disposal Plan

To be prepared by Contractor


(Add RESIDEU2.DT1 to the contract special provisions.)

Spill Prevention, Control, and 



Countermeasures Plan



To be prepared by Contractor

Dewatering Plan

 


To be prepared by Contractor

Describe/reference/summarize other drainage related special studies needed for the project.  These reports or studies could include a stream survey, groundwater and well monitoring (i.e. piezometer installations), water quality discipline report, traffic study [traffic studies only when Rest Areas are proposed, or are to be modified], etc..  See the Environmental Procedures Manual for types of studies, which may be prepared in conjunction with EISs..

Basin Plan <Watershed Report> requirements is <are> discussed in Section 3.4 of this report.

Soil tests to determine pH/resistivity for pipe treatments, infiltration rates for ponds, <well monitoring> and water table elevation test results are summarized in Section 2.4.1 and Section 2.4.5 respectively of this report.
Section 7.0  Inspection and Maintenance Summary

The Area Maintenance Office should be consulted prior to starting a project concerning any existing drainage problems and/or proposed BMPs.  All discussion with maintenance including email correspondence, should be described and included in this section or Appendix A-9.

Inspection during construction is covered in the TESC plan.  Maintenance of the permanent features are discussed below.
Provide a summary of maintenance responsibilities.  List any special maintenance agreements that may have been made.  

Limited access facilities are generally maintained by WSDOT unless agreements have been made otherwise.  Drainage on other facilities depends upon the area concerned.  In incorporated cities the local jurisdiction will be responsible if their populations are above that established by RCW.  (See: RCW 47.24 and WAC 468-18-050.)

Note that Section 2.0 of this template contains a note to consult the local WSDOT Maintenance Area regarding any known drainage issues.

Once the contract is complete the Washington State Department of Transportation Maintenance Area ___ will be responsible for the maintenance and operation of the installed stormwater facilities.  Maintenance procedures outlined in the WSDOT Highway Runoff Manual and the WSDOT Maintenance Manual will be followed.

Maintenance Areas may be found at the following website:

http://www.wsdot.wa.gov/maintenance/regions/northwest.htm
<No maintenance agreements with local jurisdictions have been made for the drainage facilities within project limits. >

It is estimated that the following number of facilities will require inspection and maintenance:

 (Modified by the proposed project and existing facilities to remain)

** Note that the proposed project BMP improvements will also be listed in the table in Section 1.0 of this report

MP _____ to MP _______

Sta. _____ to Sta. _______








Existing   Proposed



Mowing of grass lined ditches (swales)
_____       _____  <ft> <m>



Number of permanent check dams

_____      _____




Number of Catch Basins


_____      _____




Number of Manholes



_____      _____




Number of Concrete inlets


_____      _____




Number of Detention Ponds


_____      _____



Number of Detention Vaults


_____      _____



Length of enclosed drainage pipe

_____      _____  <ft> <m>



Length of underdrains behind walls

_____      _____  <ft> <m>



Length of other underdrain systems

_____      _____  <ft> <m>

<The City of ______ will maintain the <enclosed drainage system at _________ > in accordance with RCW 47.24.20. >

Include a separate tabulation for each maintenance jurisdiction.

Estimate of work hours per year and any other associated costs for maintenance within project limits due to the drainage facility installations should be obtained to evaluate drainage alternatives.  State if as a result of this project any additional or new maintenance equipment (such as a vactor truck or additional mowing equipment) will be, or should be, considered to maintain this section of highway.  A summary of maintenance should be provided in the Design File.

Additional standards for maintaining stormwater BMPs are found in the Regional Road Maintenance Endangered Species Act Program Guidelines and Best Management Practices Field Guide for ESA §4 (d) Habitat Protection, March 2004, and Instructional Letter (IL) 4057.01 Environmental Compliance Assurance Procedure For Maintenance Work Activities.

http://www.wsdot.wa.gov/maintenance/roadside/esa.htm
http://www.wsdot.wa.gov/maintenance/pdf/BMP_Field_Guide.pdf
http://wwwi.wsdot.wa.gov/docs/OperatingRulesProcedures/4057.pdf
Appendix A-1  Stormwater Design Documentation Spreadsheet

This spreadsheet has been developed to assist designers in organizing the information required in hydraulic report as well as meeting the inventory requirements of the Highway Runoff Manual.  The spreadsheet should be completed and placed in this section of the appendix.

http://www.wsdot.wa.gov/Environment/WaterQuality/Runoff/HighwayRunoffManual.htm
Select the “Stormwater Design Documentation Spreadsheet (excel 299 kb)” under the 2008 Revision heading.

Appendix A-2 TDA Maps, Drainage Basin Maps, and Area Calculations

These maps should show those TDAs and drainage basins referenced in Section 2.3, 4.1, and 4.2 of this outline.  See section 4-2.5, in the 2008 Highway Runoff Manual for more guidance on delineation of TDAs and drainage basins.

Appendix A-3  Calculations and Program Output

All calculations included in the report should be initialed as checked by an individual in the project engineering office other than the person who prepared the report.  The following is a list of calculations that may be needed to complete a hydraulic report.


A-3.1  Stormshed and/or MGS Flood Output Reports

For threshold discharge area(s) (TDA) _name/identification_______ detention ponds are proposed. Retention/detention ponds and/or vaults <will> <will not> be provided for on this project. The ponds <vault> will be located at <Sta.       and have a live storage of _____ cubic feet, and a wet pond area of ____ square feet and _____ cubic feet at a depth of ____ feet>__________________.  Calculations are provided in Appendix <___>  and grading details are provided in Appendix <___>   <Depth of cover on <the> vault(s) is _____ .>

< A liner consisting of _______ will be provided for the pond(s).>

< Water Quality Treatment is provided for _____________________________ . >


A-3.2  BMPs Design

This section contains the technical data to justify the treatment facilities including calculations, charts, computer printouts, sketches, etc.

Chapter 5 of the 2008 Highway Runoff Manual contains guidance on design for best management practices (BMPs).

_____     Best choice of treatment for the site(s) selected.  All practical alternatives have been considered, i.e. Low Impact Development (LID).

_____     Each TDA has an exemption identified or BMP provided.

_____     BMPs designed in accordance with criteria in HRM or equivalent manual or local stricter requirements.

_____     Detention volumes and release rates met applicable criteria.
_____    Proper design methodology for facility, MGS Flood, used for sizing facility and  

 control structure.


_____   Facility is maintainable: control structure and cells are accessible by vactor 

truck, reservoirs can be drained for cleaning,  fencing is used as appropriate for 

safety.

____    No conflicts with existing features: soil suitability, proximity to existing features 

(rock, water table, etc.), slopes, drainage area, and siltation addressed.  If high
 water table is present it has been investigated for interference with detention /
 infiltration.
____ 
Design includes emergency overflow spillway, fencing as appropriate, and a 

debris barrier to protect control structure, when applicable. 


A-3.3  Gutter Design

A spreadsheet that follows the gutter analysis given in the Hydraulic Manual Chapter 5 is available at:

http://www.wsdot.wa.gov/Design/Hydraulics/ProgramDownloads.htm
Concrete curb and gutter <will> <will not> be used on this project <at the following locations>: _____________________ 

Type < A > < B > grates will be used with grate inlets < at  ___________ >. 

Asphalt curb <is> <is not> required on this project to control slope erosion < at _____ > < at all fill slope locations >. 

Asphalt curb will be served with <Type 1 Catch basins> <Concrete inlets> and ___ inch pipe.  <Concrete inlets are required because of utility conflicts. >

Concrete curb and gutter <will> <will not> be used on this project <at the following locations>: _____________________     

The gutter analysis calculations are <on page ____ to page ____ >.

Refer to Figure 1-4 of the Hydraulics Manual for the Mean Recurrence Interval (MRI)  to use and Figure 5-4.1 for Design Frequency and Design Spread table.  The depth of flow should not exceed 0.12 ft (35 mm) per section 5-4 of the Hydraulics Manual.

___
Report includes proper design analysis (hand calculations or equivalent
            computer output).
___
Inlets properly spaced to satisfy capacity.  Bypass at last inlet < 0.1 cfs 

(0.003 m2/sec) or less.  
___
Proper design for inlets in sag locations (i.e. flanking catch basins).  50 year 

MRI used.  A modified grate inlet may be provided in place of flanking catch 

basin design at sag locations.

___
CB’s/MH geometry (max. knockouts, pipe skews, etc) compatible with pipe 

            sizes.  Maximum depth criteria satisfied.



A-3.4  Inlet Spreadsheet

A spreadsheet that follows the gutter analysis given in the WSDOT Hydraulic Manual Chapter 5 is available at:

http://www.wsdot.wa.gov/Design/Hydraulics/ProgramDownloads.htm

A-3.5  Sag Design

A spreadsheet that follows the sag design given in the Hydraulic Manual Section 5-5.3 is available at:

http://www.wsdot.wa.gov/Design/Hydraulics/ProgramDownloads.htm
Within project limits there are ______ vertical sags located at __________ and _______. 

Sag calculations are included on page __ to  ___  (if not on following page).


A-3.6  Storm Drain Design

A spreadsheet that follows the storm drain design in the WSDOT Hydraulic Manual Chapter 6  is available at:

http://www.wsdot.wa.gov/Design/Hydraulics/ProgramDownloads.htm
<No> <An> enclosed drainage system will be used on this project <at the following location<s>: ________________________________________. >

There <are> <are no> storm or sanitary sewers that will be affected by this project. 

The <__________> sewers will __________________________.

Pipe Anchors will be required at ______________. 

<Backwater checks where performed for ______________ parts of the design.  Calculations are shown on page _______.>

Subsurface Drainage:

Subsurface drainage is provided at ________________ for ________.  Under drains connect to the enclosed drainage system at _______ .  Under drains are ____ - inch <located at the following locations: > <and placement is shown on the plans in Appendix ___>.

___
Correct design storm frequency (MRI) used: 25 yr for trunk lines; 10 yr for 

laterals – WSDOT, or local jurisdiction (e.g., Snohomish County: 100 yr design 

storm for conveyance design).

___
System is correctly classified as a storm drain

___
Minimum velocity 3 ft/sec (1 m/sec) for self-cleaning storm drain is provided
___
Acceptable junction spacing is provided <= 300 feet (100 m) for pipes
___
Report includes proper design analysis for proposed or improved storm drains 

___
Capacities exceed calculated pipe flows by sufficient margin.

___
Min. diameter = 12 inch (300 mm), and 8 inch (200 mm) for laterals < 50 feet 

(15m).

___
Hydraulic grade line analysis provided for systems with significant losses or flat 

gradients.
___
Storm drains stenciling identified.

___
All allowable pipe alternates are specified.
___
Minimum cover provided 2.0 feet (0.6 m)  See WSDOT Hydraulic Manual Section 

8-10.7 for shallow cover installation.

___
Catchment Areas are defined, quantified, and shown on a figure or plan sheet(s).


A-3.7  Culvert Design (including fish passage if applicable)
A HY-8 program for culvert design is available at the following web site link.  For fish passage designs see Chapter 7 of the Hydraulics Manual and the WDFW Design of Road Culvert for Fish Passage

http://www.wsdot.wa.gov/Design/Hydraulics/ProgramDownloads.htm
http://www.wdfw.wa.gov/hab/engineer/cm/culvert_manual_final.pdf
New Culverts & Modification

Culverts <changes> <relocations> <installations> <extensions> <will> <will not> be required <at _____________________________>

Intersection approach culverts_____________________________ 

Private road approach and driveway culverts - __________________________ 

Culvert Design Sheets are on page(s) ____ to ____ <in Appendix ____ >. (if not on following page)
Culvert End Sections:

Beveled end sections <will> <will not> be provided <for all new culverts> <for culverts at the following locations__________________________________________>.  

<Beveled end sections will be added to the following existing culverts: 

(Add sections for: Inlet protection / outlet protection / pipe anchors – as needed and provide a discussion) _________________________________________________________​. > 

Note use of any other end sections (flared, projecting, headwalls etc.)

Safety bars will be provided at _______________.  (See Std. Plans and Design Manual.)
<A> Concrete headwall<s> with safety bars <is> <are> required at <the following locations: ____________________>. 

Debris Screens and Fish Exclusion

Debris screens will be provided at ______________ and are detailed on the plan sheet on page _____ .   Fish exclusion screens are proposed at ___________ .  Screens will consist of _________ < meeting the requirements of the HPA issued _________ > .

___
Culvert design storm frequency (MRI) used: 25 year

___
Environmental section contacted for stream and fish passage status.  Report 

indicates if migrating fish are present in a stream or not.  If so, design provides 

for fish passage.

___
Maximum HW/D = 1.25 for design storm frequency.
___
No upstream property/roadway damage for 100 year storm frequency.
___
Provide minimum velocity for self cleaning culverts: 1 m/sec (3 ft/sec).
___
Report includes design form (HM pg 3-50 & 3-51) or equivalent computer output 
for all proposed or impacted culverts.  Both inlet and outlet control conditions 

analyzed

___
Proper end treatments are used.  (PVC pipe may warrant metal sleeves, Beveled 

end sections provided when needed in locations without guardrail.  Safety bars as called for in Std. Plans and Design Manual).
___
Proper inlet and outlet protection provided for scour prevention.
___
Minimum cross culvert size = 18 inches (450 mm) under mainline roadways.

___
All allowable pipe alternatives are specified (See Section 3.5 of this template)

___
pH and resistivity testing results are included (See Section 2.4.1 of this template)

___
Proper anchoring of concrete pipe on grades > 10% (20% for CMP) 

___
Minimum cover of 2 feet (0.6 m) under roadway pavement and 1.0 feet (0.3 m) off roadway has been provided.  Fill height criteria are satisfied for all culverts.  Concrete specified for shallow cover installations.  See WSDOT Hydraulic Manual Section 8-10.7 for shallow cover installation.


A-3.8  Ditch Design

<No ditches> <Open ditches> will be used on this project.  Ditch design is shown on pages ______________________________. 

Grass lined ditches - __________________________________ 

Swales will be provided for water quality at _______________________.

<No> <Light loose> <Heavy loose> <Quarry Spalls><Special Design> riprap protection is warranted <at __________________________>.

For water quality swale design see < Appendix A-3.2 for calculations > . (if not on following page)

The average depth of <ditch> <swale> is _____ ft.

For Ditches
___
Correct design storm frequency (MRI) used: 10 yr.

___
Report includes proper sizing methodology (hand calculations or equivalent computer output).
___
Adequate ditch depth provided with freeboard below sub-grade elevation 0.5 feet (150 mm) min.

___
If excessive velocities are present, ditches are properly protected (If velocities are over 1.0 ft/sec (0.3 m/sec) flow spreaders are provided for swales.)
___
Minimum ditch slope = 0.5%.
___
Slopes less than 0.5% are provided with underdrain systems.

___     Check dams have been provided and spaced appropriately for swales, or ditch grade.


A-3.9  Downstream Analysis (if calculations are required) 

Guidance for a downstream analysis is contained in Chapter 4-7 of WSDOT’s Hydraulic Manual. 
A downstream analysis must be performed for projects that add 5,000 square feet or more of impervious surface area, and for projects where know problems indicate there may be impacts on the downstream system.  A downstream analysis must also be provided for projects within 300 feet of a Class 1 or 2 stream.  The downstream analysis must be completed for a minimum of a quarter mile downstream from the project site.  

Discussion of site conditions as observed during inspection(s) of the site by the designer shall be provided.  This discussion will serve to confirm what is shown on maps and site plans, and it will note any features that will influence drainage design.

Identify where the drainage course enters or exits right of way (including Local jurisdictions) and discuss any associated existing BMPs on both private and public property.

The discussion shall document that an onsite check was performed as far as practicable.  (Note entry upon private property requires notification of the property owner – contact the Northwest Region Real Estate Services Office if permission is needed).  At times observations will only be possible from local roads and aerial photographs.

Part 1  Review of Resources

____    Map or plan sheet with downstream route shown or highlighted are provided.

Part 2  Inpsection of Drainage conveyance system


____
Identify any existing problems that might relate to stormwater runoff.



_____   Bank Erosion.


_____   Channel Erosion.

____
Note date and weather conditions of field review, and pertinent weather conditions 


prior to the date of review (i.e. rain amounts the previous day, or week, etc.).


____
Record names of inspectors.

____
Existing erosion, or incising issues along the drainage course noted.  

____
Length, size, condition and type of culverts or other drainage features identified.

____    Any damaged or potential problems to facilities noted.

____    Erosion, sedimentation condition noted.

Part 3  Analysis of Offsite Effects.  


____
Changes in Peak Flow.
____
Changes in flood duration.
____
Effects on downstream habitat and channel stability has been evaluated. (calculations and reference materials provided).

____
Nutrient loading changes anticipated, if any.
The downstream analysis description(s) and accompanying plan sheets <maps> are contained below.


A-3.10  Special Stream Design/Channel Changes

Headquarters Hydraulics will normally perform special stream designs or other experienced designers as determined in consultation with the Regional Hydraulic Office.  Generally special reconnaissance surveys will be required prior to design work.  Consult with the Northwest Region Biologist to coordinate any necessary preliminary studies and establish a schedule for design components to complete.

Coordination may also be required with resource agencies.  Provide documentation for any agreements or understandings relative to the design or construction activities.

Design storm stream flows are estimated for <name or location of stream> as ___ cfs for the ____ year storm event. 

The project's anticipated impact on stream stability will be <negligible> <mitigated by _____________________>.


There <are no new> <is one new> <are new> stream crossing<s> on this project. 

New stream crossings are proposed at ____________________ 

<This> <These> will <not> result in a diversion<s> <that ___________​>.

Stream bank protection is <not required> <required at ________________​>.  Riprap design is shown on page ____.            

Stream Plan Reviewers are: _________________ <office, agency>.  There review was completed on ___________ .
Calculations for determining streambed gravel gradation are found on page _____ <Appendix ____ >  Specifications are included in < Appendix ____ >.

Provide this section when stream restoration or channel changes are proposed.  Guidance for what to include within this report may be found in the 

Washington State Department of Fish and Wildlife, Integrated Streambank Protection Guidelines (2003)

http://www.wdfw.wa.gov/hab/ahg/ispgdoc.htm
or consult with the Regional Biologist and Hydraulic staff.

http://www.wsdot.wa.gov/Northwest/Environment/Contact.htm
A geomorphic reach analysis may be part of the information needed to complete this section.  Provide a summary of the field investigation.
<No channel changes will be required. >

<One> Channel change<s> <is required> <are required at___________. >

The new channel gradient is ___________________________.

Riprap <is> <is not> required <at ______________________ >. 


A-3.11  Flood Plain Mitigation

Improvements proposed < will > <will not> modify the flood plan elevation.  <Backwater calculations will be found in _(identify location of calculations)__ of this report.>

Based on review of the flood plain maps  <for ______>FEMA map number <______>County Washington, the project site is/ is not located within the <______> River flood plain.  The <______> River (100-year recurring storm event) flood plain elevation is <______> feet.  Since the lowest surface elevation to be disturbed is above this elevation at <______> feet, no impact to the floodway will result from the proposed improvements.  (Or if project is within flood plain, explain potential impacts and any mitigations needs.  Reference the section where backwater calculations are provided.)  [Note this section should match Section 2.2.F of this report.]
<The following stormwater facilities must be placed within the 10-year flood elevation and alternative mitigation for each is identified below:> [Sec. 2-6.1.2, HRM]





A-3.12  Bridge Scour Evaluation

For bridge modifications a bridge scour evaluation shall be completed and provided directly to Headquarters Bridge and the Bridge Preservation Office as noted below:

All bridges over water must be compliant with the National Bridge Inspection Standards; Scour Evaluation of Bridges over Waterways.

A complete scour evaluation includes a scour analysis for both the 100 year and 500 year floods for all piers and abutments in the channel migration zone. If this analysis was completed by a consultant then a report of the analysis must be sent to both HQ Hydraulics and Bridge Preservation Office's.  At a minimum this report will include a summary of the analysis, water surface elevations for 100 & 500 year flows; velocities for 100 & 500 year flows; calculated scour depths for all piers & abutments in the channel migration zone; calculations for the aforementioned subjects and a discussion of how the flows were calculated and how the channel migration zone was determined. This analysis must be done based on any proposed channel alterations including the placement of large woody debris (LWD) components. The 100 & 500 year flows and water surface elevations must be included on the bridge plans.
A Bridge Scour Evaluation was performed for the following bridges ___________ .  This report was prepared by ____________ and submitted to both WSDOT’s Headquarters Hydraulics Office and the Bridge Preservation Offices on _________, 20__ .

Additional information may be found in the Washington State Bridge Inspection Manual (M36-64), January 2006.  See Sections 1.08 and 5.03 Scour Evaluation.  

http://www.wsdot.wa.gov/Publications/Manuals/M36-64.htm
Appendix A-4  Drainage Plan Sheets and Details

Provide preliminary plans for the project showing locations of all the hydraulic and permanent drainage and proposed improvements to hydraulic and permanent water quality features.  Grading should be shown were applicable.   Plan sheets may change before final PS&E, but should be of the same quality that is used for final PS&E.  Changes may require a supplement to the hydraulic report prior to P.S.& E. turn-in.

For culverts and bridge projects include the WSEL (water surface elevation) and design flow rates for the 25, 100 and (where applicable) 500 year storms.

Plan sheets may be combined with catchment area plans, showing areas tributary to each drainage structure, if clarity can be maintained.

See WSDOT’s Plans Preparation Manual for formatting.
http://www.wsdot.wa.gov/Publications/Manuals/M22-31.htm
_____     Grading plan provided.

_____     Access to pond bottom provided, max. 15%.
_____    Wetponds: provide for designed storm volume.
_____     Emergency spillway shown.

_____     Cross section provided for maintenance access road.
_____     Control structure adjacent to access road.

Appendix A-5  Drainage Profile Sheets (if applicable)
Provide plan sheets with profiles of all culverts, storm drains, stormwater BMPs, ditches, and channels.  Show any existing or future utility crossings of the drainage features.  See the Plans Preparation Manual for plan sheet standards.

http://www.wsdot.wa.gov/Publications/Manuals/M22-31.htm
Appendix A-6  Roadside Cross Sections and Profiles (if applicable)
See the Plans Preparation Manual for plan sheet standards.  Where needed also include superelevation diagrams and curb locations.

http://www.wsdot.wa.gov/Publications/Manuals/M22-31.htm
Appendix A-7  Misc. Contract Plan Sheets (if applicable) 

Include any plan sheets that will aid the reviewer to completely understand the project, this may include utility plan sheets.

Appendix A-8  Traffic Analysis Data (Design Year ADT)

The design year for this project is _________ .


See Design Manual Section 1140.
The average daily traffic (ADT) for this section of highway is _______ per _(name of source) _________.   The project is located <outside> <within> an urban growth area.
<Enhanced Treatment is required by the ___________ Basin Plan, adopted _date__, by _jurisdiction_.>  <Therefore enhanced treatment will be provided on this project. >  <Enhanced Treatment will not be provided on this project as documented in section ____. >     

The project is located within a TMDL area that requires Enhanced Treatment.  The TMDL is documented in <cite source>.

Department of Ecology web site for TMDLs:

http://www.ecy.wa.gov/programs/wq/tmdl/
ADT for cross-streets are:


Street Name 1 

Sta 0+00 
x,xxx ADT
<source of data, and year>


Street Name 2 

Sta 2+00 
x,xxx ADT
<source of data, and year>


Street Name 3 

Sta 5+00 
x,xxx ADT
<source of data, and year>

See Table 3-1 in the Highway Runoff Manual for Treatment Targets based on ADT.  

ADT values for State highways may be found at the following web site for the Annual Traffic Report.  Many cities and counties have posted ADT on their web sites for roads that cross the state highway system:

http://www.wsdot.wa.gov/mapsdata/tdo/annualtrafficreport.htm 

<This project includes the improvement to a <safety rest area> <parking lot>.  The following traffic data was used in the design: _________________ > 

<This rest area has an expected trip end count of _____ which is <greater> <less> than or equal to 300 vehicles per day.>

<This maintenance facility(ies) park, store or <               > area has 25 or more vehicles that exceed 10 tons grow weight.>

Appendix A-9  Environmental Documentation 

Environmental issues that have not already been discussed should be documented in this section including, why decisions were made, who made them and note any references used.  See Appendix A1-2-1 of the Hydraulics Manual for a copy of a spreadsheet that will assist in the organization of these issues.  Additionally, any environmental documentation that has not already been included in this report should be included in this section including relevant emails or other correspondence, a copy of the Engineering Economic Feasibility check list (where required), etc.

ENVIRONMENTAL DOCUMENTATION SPREADSHEET

See Appendix 1-2 in the Hydraulic Manual.  Include as needed.
OTHER ENVIRONMENTAL DOCUMENTATION EMAILS & RECORD OF CORRESPONDENCE

ENGINEERING ECONOMIC FEASIBILITY CHECK LIST

See Section 2-7.4, and Appendix 2A in the 2008 Highway Runoff Manual.  
TEMPORARY EROSION AND SEDIMENT CONTROL

Construction Stormwater Pollution Prevention consists of two components:  Spill Prevention, Control, and Countermeasures (SPCC) planning, which is accomplished by the contractor after award of the contract, and the Temporary Erosion and Sediment Control (TESC) Plan describing the temporary Best Management Practices (BMPs) selected for stormwater detention and water quality during the construction of the project.  The TESC Plan consists of a narrative and plans with details.  
A TESC Plan Template may be found at the following web page:

For WSDOT Staff the template may be found under Compliance Tools at:
http://wwwi.wsdot.wa.gov/Northwest/Environmental/Compliance.htm
For others the requirements for a TESC plan may be found under Accommodation Tools at:


http://www.wsdot.wa.gov/Utilities/northwest.htm
For those projects being proposed by others contact the NW Region Developer Services Office, Utility Office or Compliance Group for a copy of the template.

The TESC Plan is reviewed by the Northwest Region Compliance Group.  A listing of staff for the Northwest Region Compliance Groups is available at:
NW Compliance:

http://www.wsdot.wa.gov/Northwest/Environment/Contact.htm
NW Developer Services:


http://www.wsdot.wa.gov/Northwest/developmentservices
NW Utilities:


http://www.wsdot.wa.gov/Utilities/northwest.htm







This Template was last updated July 1, 2009
Update Record
July 1, 2009
The following changes have been made to the 2009 Hydraulic Report Template and Checklist to reflect revisions resulting in the June 2009 WSDOT Design Manual update.

 

Page 23

WSDOT Design Manual, Section 1210
   should now read:

WSDOT Design Manual Chapter 800

 

Page 51
See Figure 240-1a WSDOT Design Manual for listing of potential permits

   should now read:

See Exhibit 230-1 WSDOT Design Manual for listing of potential permits

 

Page 67

See Design Manual Section 440.

    should now read:

See Design Manual Chapter 1140
Page 70 (in reference to a TESC plan Template)
For others under the template may be found at Accommodation Tools at:


Now reads:

For others the requirements for a TESC plan may be found under Accommodation Tools at:

If you have any comments or recommendations for changes in this template contact Kevin Hall, WSDOT NW Region Hydraulic Office Assistant Program Manager at (206) 440-4903 or via email at hallk@wsdot.wa.gov.  Please use a subject line of “Hydraulic Report Template Suggestions”.
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