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Agenda 

PHD/FHD Template 
• Expectations 
• History and Comments 
• Specific Changes 
•  Q&A  

WDFW Fish Passage Complexity 
Determination 
• Evaluating projects based on anticipated complexity 
• Level of review from WDFW based on complexity 
• Overview of design elements impacting complexity 
• Collaboration process to determine complexity 
•  Q&A  

Tracking Spreadsheet 
• Review of Consultant Schedules 
•  Q&A  



Introductions 
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PHD/FHD Template 

• Workshop Goals: 
– Focus on changes from previous template 
– Minimal discussion on items that have not changed 
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Expectations 
• Use template as it is written 

– Approval from HQ Hydraulics 
required for any modifications to 
template 

– Respond to all prompts 
• Use checklist while writing and 

performing QC 
• Use alongside updated Hydraulics 

Manual 
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Template History
 
Major template 

PHD began as a update; 
memo called a Name change Hydraulics Major DRAFT update Update to 

PBOD “Preliminary from PBOD to Manual template to Hydraulics Hydraulics 
Basis of Design” PHD Update update Manual Manual 

2015 
Ever-evolving 

document 
2013 2018 2019 2020 2021 2022 

Change from 
memo to report 

format Minor template updates 
periodically adding information 

*Hydraulics Manual also being updated periodically – 
should be consulted during PHD / FHD development 
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in 

Collected Comments 
• Received comments from consultant 

firms 
• Received comments from regions 

– More than 300 comments 
• Not all comments addressed 

template 
• Template is ever evolving 
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Significant Changes 
• Rearranging of sections 

• Combined relevant sections 
• Moved sections 
• Better flow and readability 

• Section 4 Water Crossing Design 
• Breaks design out from modeling / results 
• Minimum Hydraulic Opening section 

detailed and expanded 

• Additional Appendices 
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PREVIOUS 
TEMPLATE 

08/2020 

NEW 
TEMPLATE 

12/2021 



 

2020 > 2021 Template Summary 
Section 
Number 

2020 
Template Section 

Section 
Number 

2021 
Template Section 

1 Introduction 1 Introduction 

2 Watershed and Site Assessment 2 Watershed and Site Assessment 

3 Hydrology and Peak Flow Estimates 3 Hydrology and Peak Flow Estimates 

4 Hydraulic Analysis and Design 4 Water Crossing Design 

5 Streambed Design 5 Hydraulic Analysis 

6 Floodplain Changes 6 Floodplain Evaluation 

7 Climate Resilience 7 Scour Analysis 

8 Scour Analysis 8 Scour Countermeasures 
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Section 
Number 

2020 
Template Section 

Section 
Number 

2021 
Template Section 

1 Introduction 1 Introduction 

2 Watershed and Site Assessment 2 Watershed and Site Assessment 

3 Hydrology and Peak Flow Estimates 3 Hydrology and Peak Flow Estimates 

4 Hydraulic Analysis and Design 4 Water Crossing Design 

5 Streambed Design 5 Hydraulic Analysis 

6 Floodplain Changes 6 Floodplain Evaluation 

7 Climate Resilience 7 Scour Analysis 

8 Scour Analysis 8 Scour Countermeasures 

1 Introduction 
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General 
• Flow arrows on all figures 
• PDF needs bookmarks 

Cover Page 
• FPT number for all authors 
• Submittal type 

1 Introduction 
• Minimal narrative changes 
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Section 
Number 

2020 
Template Section 

Section 
Number 

2021 
Template Section 

1 Introduction 1 Introduction 

2 Watershed and Site Assessment 2 Watershed and Site Assessment 

3 Hydrology and Peak Flow Estimates 3 Hydrology and Peak Flow Estimates 

4 Hydraulic Analysis and Design 4 Water Crossing Design 

5 Streambed Design 5 Hydraulic Analysis 

6 Floodplain Changes 6 Floodplain Evaluation 

7 Climate Resilience 7 Scour Analysis 

8 Scour Analysis 8 Scour Countermeasures 

2 Watershed and Site Assessment 
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2 Watershed and 
Site Assessment 
• Slight rearrangement of 

existing section to flow better 
• i.e., Site Description moved to 

beginning of section, Riparian 
Conditions moved from end to 
middle of section, etc. 

• Soils always included 
• Floodplains section removed 
• FUR moved from design 

section to this section 
• Minor narrative changes and a 

few new figures 
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Section 
Number 

2020 
Template Section 

Section 
Number 

2021 
Template Section 

1 Introduction 1 Introduction 

2 Watershed and Site Assessment 2 Watershed and Site Assessment 

3 Hydrology and Peak Flow Estimates 3 Hydrology and Peak Flow Estimates 

4 Hydraulic Analysis and Design 4 Water Crossing Design 

5 Streambed Design 5 Hydraulic Analysis 

6 Floodplain Changes 6 Floodplain Evaluation 

7 Climate Resilience 7 Scour Analysis 

8 Scour Analysis 8 Scour Countermeasures 

3 Hydrology and Peak Flow Estimates 
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3 Hydrology and Peak 
Flow Estimates 
•	 Climate Resilience folded into 

section 
•	 Climate Resilience assessment is a 

requirement for DOT but not for injunction 
or WAC 

•	 Concerns or issues with climate resilience 
requires communication with HQ 
Hydraulics 

•	 Approved method for hydrology 
must be used (see Hydraulics 
Manual) 

•	 Minor narrative changes 
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Section 
Number 

2020 
Template Section 

Section 
Number 

2021 
Template Section 

1 Introduction 1 Introduction 

2 Watershed and Site Assessment 2 Watershed and Site Assessment 

3 Hydrology and Peak Flow Estimates 3 Hydrology and Peak Flow Estimates 

4 Hydraulic Analysis and Design 4 Water Crossing Design 

5 Streambed Design 5 Hydraulic Analysis 

6 Floodplain Changes 6 Floodplain Evaluation 

7 Climate Resilience 7 Scour Analysis 

8 Scour Analysis 8 Scour Countermeasures 

4 Water Crossing Design 
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4 Water Crossing Design 
•	 Moves all design discussion into one 

section 
•	 Channel Design, Water Crossing Design, Design 

Methodology, and Streambed Design sections 

•	 “New” Minimum Hydraulic Opening 
Section 4.2 

•	 A few additional figures required 
•	 Additional narratives added 
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4 Water Crossing Design 
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OLD 

NEW 



 

4 Water Crossing Design 
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Moved to 5 Hydraulic 
Analysis 

Moved to 5 Hydraulic 
Analysis 

Moved to 2 
Watershed and 
Site Assessment 

NEW 

OLD 



4 Water Crossing Design 
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OLD 



4.1 Channel Design 
•	 Primarily same as last 

template version 
•	 FUR removed from this 

section 
•	 Details of meander belt 

analysis included 
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4 Water Crossing Design 
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NEW 

OLD 



4 Water Crossing Design 
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NEW 

OLD 



4 Water Crossing Design 
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NEW 

OLD 



4 Water Crossing Design 
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NEW 

OLD 



4.2 Minimum 
Hydraulic Opening 
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4.2 Minimum 
Hydraulic Opening 
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4.2 Minimum 
Hydraulic Opening 
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DETERMINED 
BY SCOUR AT 
FHD LEVEL 



DETERMINED 
BY SCOUR AT 
FHD LEVEL

4.2 Minimum 
Hydraulic Opening 
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• No significant changes 
• Reordered 



4 Water Crossing Design 
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NEW 

OLD 



4.3 Streambed Design 
•	 Meander bar description 
•	 Specific LWM targets for the project 
•	 Add LWM quantity calculations as 

appendix for PHD and FHD 
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Section 
Number 

2020 
Template Section 

Section 
Number 

2021 
Template Section 

1 Introduction 1 Introduction 

2 Watershed and Site Assessment 2 Watershed and Site Assessment 

3 Hydrology and Peak Flow Estimates 3 Hydrology and Peak Flow Estimates 

4 Hydraulic Analysis and Design 4 Water Crossing Design 

5 Streambed Design 5 Hydraulic Analysis 

6 Floodplain Changes 6 Floodplain Evaluation 

7 Climate Resilience 7 Scour Analysis 

8 Scour Analysis 8 Scour Countermeasures 

5 Hydraulic Analysis 
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5 Hydraulic Analysis 
•	 Breaks out model development and 

results to section separate from 
design 

•	 Provides additional instructions for 
adequate section completion 

•	 Section 5.1.5 Model Run Controls 
•	 Reference Appendix I: SRH-2D Model 

Stability and Continuity 
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Section 
Number 

2020 
Template Section 

Section 
Number 

2021 
Template Section 

1 Introduction 1 Introduction 

2 Watershed and Site Assessment 2 Watershed and Site Assessment 

3 Hydrology and Peak Flow Estimates 3 Hydrology and Peak Flow Estimates 

4 Hydraulic Analysis and Design 4 Water Crossing Design 

5 Streambed Design 5 Hydraulic Analysis 

6 Floodplain Changes 6 Floodplain Evaluation 

7 Climate Resilience 7 Scour Analysis 

8 Scour Analysis 8 Scour Countermeasures 

6 Floodplain Evaluation 
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6 Floodplain 
Evaluation 
•	 Narrative changes 

•	 Detailed description of FEMA 
zone 

•	 Floodplain storage section 
removed 

•	 Flood risk assessment 
(after PHD) 
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Section 
Number 

2020 
Template Section 

Section 
Number 

2021 
Template Section 

1 Introduction 1 Introduction 

2 Watershed and Site Assessment 2 Watershed and Site Assessment 

3 Hydrology and Peak Flow Estimates 3 Hydrology and Peak Flow Estimates 

4 Hydraulic Analysis and Design 4 Water Crossing Design 

5 Streambed Design 5 Hydraulic Analysis 

6 Floodplain Changes 6 Floodplain Evaluation 

7 Climate Resilience 7 Scour Analysis 

8 Scour Analysis 8 Scour Countermeasures 

7 Scour Analysis 
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7 Scour Analysis 
• Additional instructions for completion 

of sections 
• Lateral Migration 
• Scour calculations 

• Hydraulics Manual 
• Bridge Scour Memo 
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..... 
wWSDOT 

8 Scour Countermeasures
 

Section 2020 Section 2021 
Number Template Section Number Template Section 

1 Introduction 1 Introduction 

2 Watershed and Site Assessment 2 Watershed and Site Assessment 

3 Hydrology and Peak Flow Estimates 3 Hydrology and Peak Flow Estimates 

4 Hydraulic Analysis and Design 4 Water Crossing Design 

5 Streambed Design 5 Hydraulic Analysis 

6 Floodplain Changes 6 Floodplain Evaluation 

7 Climate Resilience 7 Scour Analysis 

8 Scour Analysis 8 Scour Countermeasures 
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8 Scour 
Countermeasures 
• Additional section created 
• Minimal effort for PHD 
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9 Summary Table 
• Reorganization of content 
• Additional information included 
• Hydraulic commitments made 

throughout the PHD/FHD review 
process should be described and 
documented 

• LWM, habitat features, scour, design slope, 
structure type, etc. 
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2020 Appendix Section 2021 Appendix Section 

A FEMA Floodplain Map A FEMA Floodplain Map 

B Hydraulic Field Report Form B Hydraulic Field Report Form 

C SRH-2D Model Results C Streambed Material Sizing Calculations 

D Streambed Material Sizing Calculations D Stream Plan Sheets, Profile, Details 

E Stream Plan Sheets, Profile, Details E Manning’s Calculations 

F Scour Calculations (FHD ONLY) F Large Woody Material Calculations 

G Manning’s Calculations G Future Projections for Climate-Adapted Culvert Design 

H Large Woody Material Calculations (FHD ONLY) H SRH-2D Model Results 

I Reach Assessment I SRH-2D Model Stability and Continuity 

J Reach Assessment 

K Scour Calculations (FHD ONLY) 

L Floodplain Analysis (FHD ONLY) 

2020 > 2021 Appendix Summary 
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*DO NOT delete unused appendices 
(to maintain continuity with PHDs) 



Checklist 
• Use alongside 

template 
• Additional detail 

provided 
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Q&A 

43 



Tracking Spreadsheet 

44 
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Fish Passage Complexity 
Determination 

46 
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WSDOT 
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Goal of the Exercise 
Process Improvement Goals: 
• Capacity challenges of a 

growing program 
– Review turnarounds 

becoming a bottleneck 
• Less need for technical 

assistance 
• Create a collaborative 

process that mitigates risks 
to permitting while 
expediting delivery during 
pre-design and design. 

• Level of review based on 
projects complexity. 
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..... 
wWSDOT 

Complexity Determination 

Factors 
• Stream grading extent 
• Risk of degradation/aggradation 
• Channel realignment 
• Expected stream movement 
• Gradient challenges 
• Potential for backwater impacts 
• Freeboard 
• Stream size/BFW 
• Slope Ratio 
• Sediment supply 
• Stream simulation criteria 
• Channel confinement 
• Geotech or seismic considerations 
• Tidal influence 
• Alluvial Fan 

• Fill Depth 
• Impact of nearby obstructions 
• Nearby infrastructure 
• Bank protection 
•  FUR  

Complexity can change as new information becomes 
available 

Field form filled out on site visit #3 

Collaborative approach 
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Co-Manager Site Visit #3 
• Fill out complexity field form with 

resource co-managers. 
– Initial values determined during 

site visit #2 and presented during 
Pre-Site Visit Meeting 

• Identify red flags and elements of 
concern 

– Documented in hydraulic field 
report 

• Field report distributed for 
concurrence. 

• Eliza will talk through the field form 
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Low Complexity 
Pre-Design 
• A brief project summary (include red flag 

summary) 
• Document how project will meet or exceed 

stream simulation and WAC 220.660.190 
• Structure free zone 
• General project status updates during 

coordination meetings 
Design 
• Identify elements to coordinate on 
• If Design-Build – Table 2.30 for RFP 
• Draft HPA permit drawings 
• Final HPA application into APPS 
•  FHD  

50 

US 101 Dean Creek 



Medium Complexity 
Pre-Design 
• Include elements listed for low 

complexity and…. 
– PHD Lite 
– Structure Free Zone/Structure 

Proposal/Type Size Location 
Documentation 

Design 
• Include elements listed for low 

complexity and… 
– Preliminary bridge plans 

• If applicable 
– Draft stream plans at around 

60% design 
• Includes LWM layout 

– Bank protection plan 
• If applicable 
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SR 530 Schoolyard Creek 



High Complexity 
Pre-Design 
• Include elements listed for low/medium 

complexity and…. 
– Full PHD 

Design 
• Include elements listed for low/medium 

complexity and…. 
– Additional coordination on specific 

design elements determined 
during site visit and throughout 
design. 
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wWSDOT 

Fish Passage Pir11ject Site Visit - Determining Project Com,plell!ity 

PROJECli N!AME: 

WDFW SITE ID: 

STAliE RO U1E/Mll£P0ST: 

SITE VISIT DATE: 

ATIENDEES: 

Al'fTIOPATED LEVEL O'F 

PROJECli COMPLEXITY -
Low/Medium/High 

(additional considerations or 
red flags may trigger the 

need far newdiswssians]: 

IN WATER WORK WINDOW 

The fo llowing elements of pr,ojects should be discussed before me praductic>n of a Preliminary Hydraulic De.sign by members of WSDOT a nd 

WDFW to identify the level of complexity for each sit<!, and corresponding communica,tion and review. While certain elements may be 
categoriz.ed as indicators of" low/med·ium/higj, complexity project, these are onty s.ugges,tions, and newly acquired informat ion may ctiange the 

level of complexity during a project. The· ultimate documentat ion categcr,y for a given site is up to both WSDOT and W DfW, considecing both 

site cha:racteris.tics. and synergistic effects. 

Discuss m e following elements as they apply to the project. Rank each e lement as I ow, medium, or high in comp!lexity. If the re are item s t hat 

need fol low-up, ma ri: t hose an<l pro side a brief description in the column labeled , • 1s fol low up needed on this item ?" The assigned level of 

complexity detemii nes m e appr<rpri.ate agreed upon review from WDFW (se,a review parameters e re lfinalfull doc goes !,ere)). Ultimately, 

WSDOT ne,acls to acqui re an HPA from WDFW for fish passage projects and the agre,ad upon communication and reviev, of project elements wi'II 
contribute to efficien cies in the permitting process. 

1 

Field Form
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Fish Passage Ploject Site Visit - Determining Project Colll\plexity 

Project Elemen ts (11 ntkipa.t'ed ) low Medium High Is fo l cn.r up needed o.n t h:is it,em? 
C'omolc! Nil:v Comoll!11itv C.omllk!Nil:v 

o.amm:I rei:!rsn.ment 

tMet:titii:;. requ irements for ftee'boi:!rd 

Geoteth1 or :seismic to.n:!i idt:l'Mio.n:!i 

l idal influ-!:!ntt! 

All ui't'h1lfiln 

IP~n.ce ,of o ther ne.:i rf,y b::irtu!rs 

lt= loodc lain u'tli liza'tio.11 ril tio 

2 
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wWSDOT 

Field Form
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SR 9 UNT to 
Landingstrip Creek 
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SR 9 UNT to Landingstrip Creek 
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Work in Progress! 

57 

Field form and Guidance doc 
coming soon 

Please provide feedback! 
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