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Heather Pittman
 

 Fish Passage Design Manager-Olympic Region 
 Olympia, Wa 
 WSDOT 

 Current Duties: Oversee fish passage design in 
Olympic Region, help with policy 
updates and training, stream 
construction support 

 Background & Experience: 14 years of WSDOT experience, including 5 years in 
the Mount Baker Area Project Offices and 9 years at Headquarters Hydraulics 

 Education: BS Civil Engineering—Michigan State University 

 Personal Interests: Knitting and other crafts, videogames, gardening, being outside 
and in/around water, and small child wrangling 
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Agenda
 

 PHD Roles and Responsibilities 
 PHD Process 
 Design Methodologies 
 Structure Free Zone/Type, Size, 

and Location 
 Design Delivery Methods 
 Scour Process 
 FHD Process 
 Post FHD Process 

SR 9 Lake Creek, Built 2022 
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Learning Objectives
 

•	 Understand the process of: 
–	 PHD 
–	 FHD under different design 


delivery methods
 

–	 Post FHD work 
•	 Know the roles and 

responsibilities of all involved 
people 

•	 Know the role of the stream 
design team 

•	 Understand the terminology 
used throughout the process 

SR 302 Minter Creek, Built 2021 
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~WSDOT 

Abbreviations
 

• SR = State Route 
• MP = Mile Post 
• WDFW = Washington Department of Fish and Wildlife
 

• PHD = Preliminary Hydraulic Design 
• FHD = Final Hydraulic Design 
• PEO = Project Engineering Office 
• ESO = Environmental Services Office 
• HQ = Headquarters 
• LWM = Large Woody Material 
• SFZ = Structure Free Zone 
• TSL = Type, Size, and Location 
• MHO = Minimum Hydraulic Opening 
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PHD Process - Purpose
 

Determine and Document: 
• Bankfull width 
• Minimum Hydraulic Opening 
• Preliminary Channel Alignment 
• Preliminary Channel Geometry 
• Preliminary LWM Layout 
• Sediment Sizing 
• Preliminary Scour (MHO) 

SR 99 WF Hylebos Creek, Built 2015 
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PHD Process - Purpose
 

• Determine and Document: 
– Bankfull width 
– Minimum Hydraulic Opening 
– Preliminary Channel Alignment 
– Preliminary Channel Geometry 
– Preliminary LWM Layout 
– Sediment Sizing 
– Preliminary Scour (MHO) 

SR 112 Jansen Creek, Built 2016 

7 



 
 

 
 

 

PHD Involved Parties
 
•	 HQ Hydraulics 
• Hydraulic Design Team
 

•	 Survey Team 
•	 HQ Environmental 

Services Office (ESO) 
•	 HQ Geotechnical 
• WSDOT Region
 

Environmental
 
•	 WSDOT PEO 
• WSDOT Review Team
 

•	 WDFW 
•	 Tribe(s) 
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PHD Roles & Responsibilities
 
•	 HQ Hydraulics 
• Hydraulic Design Team
 

•	 Survey Team 
•	 HQ Environmental 

Services Office (ESO) 
•	 HQ Geotechnical 
• WSDOT Region
 

Environmental
 
•	 WSDOT PEO 
• WSDOT Review Team
 

•	 WDFW 
•	 Tribe(s) 

• Fish passage design 
policy 

• Management of the 
hydraulic design & internal 
review process 

• Coordinate with 
region/external partners 
on design elements 

• Fill the role of the 
hydraulic designer when 
consultant not on board 
(Site Visit 1) 
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PHD Roles & Responsibilities
 
•	 HQ Hydraulics 
• Hydraulic Design Team
 

•	 Survey Team 
•	 HQ Environmental 

Services Office (ESO) 
•	 HQ Geotechnical 
• WSDOT Region
 

Environmental
 
•	 WSDOT PEO 
• WSDOT Review Team
 

•	 WDFW 
•	 Tribe(s) 

• Either HQ 
Hydraulics/ESO staff or 
Consultants 

• Gather all field information 
(Site Visit 2) 

• Author Field Report Form 
• Author PHD 
• Facilitate on site meeting 

(Site Visit 3) 
• Respond to comments 
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PHD Roles & Responsibilities
 
•	 HQ Hydraulics 
• Hydraulic Design Team
 

•	 Survey Team 
•	 HQ Environmental 

Services Office (ESO) 
•	 HQ Geotechnical 
• WSDOT Region
 

Environmental
 
•	 WSDOT PEO 
• WSDOT Review Team
 

•	 WDFW 
•	 Tribe(s) 

• Either a region or a 
consultant 

• Responsible for 
‒ Establish Control 
‒ Existing Surface 

(including bathymetry) 
‒ Coordinate with 

Hydraulic Engineer to 
define critical features 
and survey limits 
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PHD Roles & Responsibilities
 
•	 HQ Hydraulics 
• Hydraulic Design Team
 

•	 Survey Team 
•	 HQ Environmental 

Services Office (ESO) 
•	 HQ Geotechnical 
• WSDOT Region
 

Environmental
 
•	 WSDOT PEO 
• WSDOT Review Team
 

•	 WDFW 
•	 Tribe(s) 

• Establishes Program 
Priorities 

• Answers barrier/biological 
questions 

• PHD Author (if internal) 
• Part of review process 
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PHD Roles & Responsibilities
 
•	 HQ Hydraulics 
• Hydraulic Design Team
 

•	 Survey Team 
•	 HQ Environmental 

Services Office (ESO) 
•	 HQ Geotechnical 
• WSDOT Region
 

Environmental
 
•	 WSDOT PEO 
• WSDOT Review Team
 

•	 WDFW 
•	 Tribe(s) 

• Subsurface material 
exploration 
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PHD Roles & Responsibilities
 
•	 HQ Hydraulics 
• Hydraulic Design Team
 

•	 Survey Team 
•	 HQ Environmental 

Services Office (ESO) 
•	 HQ Geotechnical 
• WSDOT Region
 

Environmental
 
•	 WSDOT PEO 
• WSDOT Review Team
 

•	 WDFW 
•	 Tribe(s) 

• Assist with comanager 
coordination 

• Look for project permit red 
flags 

• Part of review process 
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PHD Roles & Responsibilities
 
•	 HQ Hydraulics 
• Hydraulic Design Team
 

•	 Survey Team 
•	 HQ Environmental 

Services Office (ESO) 
•	 HQ Geotechnical 
• WSDOT Region
 

Environmental
 
•	 WSDOT PEO 
• WSDOT Review Team
 

•	 WDFW 
•	 Tribe(s) 

• Either a region or a 
consultant 

• Responsible for 
‒ Establish Control 
‒ Existing Surface 

(including bathymetry) 
‒ Coordinate with 

Hydraulic Engineer to 
define critical features 
and survey lim tsi

• Identifies roadway 
constraints 

• Facilitates communication 
between groups 

• Organizes coordination 
meetings 

• Looks at project 
constructability 

• Takes the project through 
the design phase if 
internal 
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PHD Roles & Responsibilities
 
•	 HQ Hydraulics 
• Hydraulic Design Team
 

•	 Survey Team 
•	 HQ Environmental 

Services Office (ESO) 
•	 HQ Geotechnical 
• WSDOT Region
 

Environmental
 
•	 WSDOT PEO 
• WSDOT Review Team
 

•	 WDFW 
•	 Tribe(s) 

• PEO 
• Bridge and Structures 
• Geotech 
• Region Environmental 
• Region Landscape 

Architects 
• Assistant State Design 

Engineer 
• HQ ESO 
• HQ Hydraulics 

16 



 

 

  

  
 

   

 
 

 
 

 

PHD Roles & Responsibilities
 
•	 HQ Hydraulics 
• Hydraulic Design Team
 

•	 Survey Team 
•	 HQ Environmental 

Services Office (ESO) 
•	 HQ Geotechnical 
• WSDOT Region
 

Environmental
 
•	 WSDOT PEO 
• WSDOT Review Team
 

•	 WDFW 
•	 Tribe(s) 

• Provides concurrence on 
bankfull width and 
reference reach 

• Reviews PHD from a 
regulatory perspective 

• Early involvement helps 
prevent issues receiving 
HPA at later phases of a 
project 
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PHD Roles & Responsibilities
 
•	 HQ Hydraulics 
• Hydraulic Design Team
 

•	 Survey Team 
•	 HQ Environmental 

Services Office (ESO) 
•	 HQ Geotechnical 
• WSDOT Region
 

Environmental
 
•	 WSDOT PEO 
• WSDOT Review Team
 

•	 WDFW 
•	 Tribe(s) 

• Provides agreement on 
bankfull width and 
reference reach 

• Reviews PHD and provides 
feedback 
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Importance of Teamwork
 

•	 Great number of team 
players 

•	 Early coordination and 
communication 

• Open and honest
 
communication
 

•	 Need to build trust for 
future projects 
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Exhibit 800-5 Preliminary Hydraulic Design: Stream Design Process 

HYDRAULIC 
SURVEY MODELING/ DRAFT PHO 

..... 

• • ProJect 
Created 

• Right of 

Entry 

Obtai ned 

Adequate 

for long 
profie 

assessment 

PERSONNEL 

• Hydr aulic Engineer 1 1 

• Surveyor 1 

PURPOSE 
• Develop survey request map 

with ROE points 

• Assess site & determine extents 

of survey needed for hydraulic 

purpo~es 

• Identity v1S1ble nydraul1c 

constraints 

1 C.1n be WSOOT or C-0nsul1.1nt. 

PERSONNEL 

• Hydr.iulic Engineer 1, 1 

• Geomorphologlst 1 

• Biologist 1 

PURPOSE 

• Observations for scour 

assessment 

• Conduct stream assessment 

• 01scu:.s project constraints 

• Fill out Hydraulics Field Report 

--------

@ 1" MEETING 

Vin uJI m :Un~ with co m!lftJtt.'1'\ 

to p,r,s,-1 t side cor.d1t>ons 

~nd f:r.d~,gs top, "l}Jr" them 

lex the s te , 11H. 

1 Hydr.i,ulo< ll'ltf,nl'i'r m.1v bP d ffPrPnt ~twN>n s,w v,u, I ,1nd 1, but "''II bl' lhP ~.tml' i'w>IWPl'n s,u• v,,,,, l ;ind, 

'ror coo,pl .. x ,11~s add1t10t1ill ffl<'<'lll'llt>, coord1nal\l'lll, .ind ~ti' 111s.u MAY be ""'"'S•l'Y 10 discuss J,,slgo upd.11 .. , and otltt'r challe<ian . 

~WSDOT 

PERSONNEL 

• Hydraulic Engineer 1 J 

• Project Engineering Office 

• Frsh Passage Design Manager 

• ESO Biologisr • Region Env. 

• WDFW • lribe(~) 

PURPOSE 

• Agree upon bankfull width and 

reference rt!ach 

• Di~cus~ projc.:cl constr:.iinl, 

• Document concurrence 

Sec sheet 

2/3 for 

PHO 
rcvi!!w 

process 

Virtual IY1'.'etine, w(II co-rrun.agN, 

'*'"in&sit,nnit, Wepiesent .. ny 
1e.1 ,grw11ems/a1te1nat1,es and 

chot111el iflfotmatlOn, e,rfv wood 

la;oot. sUUttare 

@ 3"" MEETING 

> Gctconcllfrcr,celor t~c ab<M!. 

V•tu.11 n t ctinp v.1lh<.o- 1 1.-g(! 1. 

P,e:icm f11.1lwoodl.Jyout,!>Wur Jr>d 
t,qa dqt·a.llllc,r\ coo 1'.,:rtned>l.iles 

and llf)y cti.Y!f;cs on the )11\l<lure or 

cllannPI 

~) Gi;,t concurrff!C<' fDf ,, ,. abovto 

PHD Process Flow Chart
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Pre-Design 

• Project Prioritization
 

• Project Creation 
• Rights of Entry 

21 



 

 

 
 

 

Site Visit 1
 

Who: 
•	 Hydraulic Engineer
 
•	 Survey 

Purpose: 
•	 Determine survey 

extents 
•	 Identify obvious 

constraints 
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Hydraulic Survey
 

• Establish Control 
•	 Existing Surface 

(including 
bathymetry) 

• Process data into 

InRoads Surface
 

•	 Notify Fish Passage 
Design Manager of 
completion 

•	 Hydraulic Designer to 
confirm survey 
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Modeling/PHD Draft
 

•	 PHD Template to be 
followed 

• Design decisions to 

be documented
 

•	 Constraints to be 
brought up with HQ 
Hydraulics 

•	 Plans need to follow 
Plans Prep/Checklist 

24 



Design Constraints
 
• Slope Ratio • Freeboard Concerns 
• Velocity Ratio • Geometric Constraints
 

• Discontinuity between • Sediment Size 
upstream and • Infrastructure
 
downstream reaches
 

• Channel Realignment 

25 



   

Design Methodologies
 

• Stream Simulation
 

• Unconfined Bridge
 

• Confined Bridge 

SR 20 Lorezan Creek, Built 2021 
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~WSDOT 

Design Methodologies
 

Stream Simulation
 
•	 FUR less than 3.0 (confined) 
•	 Bankfull less than 15ft 
•	 Structure width less than 20ft 
•	 Slope within 125% of upstream reach 
•	 1ft or less of channel regrade 
•	 Channel is mostly stable 

Unconfined Bridge
 
•	 FUR greater than 3.0 

Confined Bridge 
•	 FUR less than 3.0 (confined) 
•	 Bankfull width greater than 15ft 
•	 MHO greater than 20ft 
•	 Slope greater than 125% of upstream 

reach 
•	 1ft or more of channel regrade 

Equivalent or Better
 
•	 Designs that don’t fit in the other 

“boxes” but are agreed upon by 
WSDOT and Comangers to be the 
appropriate solution to the site. 
Sometimes also called “alternate 
designs” 
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“Meets Stream Simulation”
 

•	 Slope within 125% of upstream reach 
•	 Structure length under 10 times the 

width or additional width added for 
geomorphic processes 

•	 Channel morphology matches 
expected 

•	 Channel shape matches expected 
•	 MHO is a minimum of Equation 3.2 
•	 Required freeboard is provided* 
•	 D50 of the proposed sediment is within 

20% of reference reach* 
•	 Invert appropriately countersunk 

* Unless otherwise approved 

SR 9 Norway Park Creek, Built 2022 

28 



 

 

 

Site Visit 2
 
Who: 
•	 Hydraulic Design 

Team 

Purpose: 
• Conduct stream
 

assessment
 
•	 Determine project 

constraints 

Deliverable: 
•	 Field Report 
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Site Visit 2 
Do: Do not: 
• Allow enough time • Rush 
• Gather detailed info • Risk your safety 
• Prepare in advance 
• Check weather/conditions 
• Bring appropriate people 
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Field Report Form
 

•	 All fields filled out in 
detail 

•	 Include photos 
•	 Review Process 

–	 HQ Hydraulics 
–	 PEO 
–	 WDFW 
–	 Tribes 
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/ /t 
i ' .... 

~ 

"- t.., 
-' 

2 
.., 

Flgµre 1 • Site Sketch 'JIAy 22.2019 . 

..... 
~WSDOT 

,8FW 1 ANO 
PESSLE COUNT BFW(fl) 

15.S 
17.75 

17.0 

• 

1 

2 
3 

Avg 17.1 

• I 

~

, / \ J'· ( ~ / 

~ .i. ' '"'"'"' !I/ 

\..:;.:,J) j 

F .....,.,_,,,-/:~})/· ~ 
~nl k ~~ • 8FW3~ ry Creek site iisit b PEBBLE COUNT su reac-h 

Field Report Form
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LEGEND 

5•00 
--t-- EXISTf.lG STREAM ALIGHKNl 

- -370- EXISTltl() 1~D£X COIITOUR 

----- EXISTINO INTERMEDIATE CONTOUR 
-- EX1ST1ff0 STRU.~ BAH,< TOP 
··--···· EXISTIHO !DOE OF PAVEMDIT 
- 1- - l- EXISTINC CUARO«A L 

-- EXISTING C1A.VtJn 

•• ~ EXISTING DITCH &OTIOM 
~1~ Dl$TING PfD£STAL 
-{-)- EXIS11 NG POWClt POU! 

Upstream Channel: 
-Entire surveyed reach is 
reed canary grass 
-Channel in this reach 
appears incised 
-Typical channel 
geometry has a width of 
3' and depth of 1.5' 
-Unconfined valley with 
reed canary grass from 
valley wall to valley wall 

..... 
~WSDOT 

Refere~ reBch J 
observed 
approJOmatefy 
700-800 feet 
upstream of inlet (off 
survey)-see 
subsequent page for 
halld drown site 
sketch 

Downstream Channel: 
- Typically mucky 
materia l 
- Wetlands are present 
and mapped in NWI 
-Not a lot of large trees 
due to overhead power 
lines 

BFW #1= 12.3' 
Depth= 2.0' 

Private roadway culverts. 36-inch rusted 
corrugated metal pipe and 24-inch overflow pipe 

BFWt/4• 40' 

·,~ 
' • . ·· ... . 

Field Report Form
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Figure 8 Culvert inlet looking downstream 

Figure 3 Cohesive clayey bank material (left), channel substrate (right) 

Figure 5 Eroiion on riaht b.ank. 3t no dear• • turn (l• ft:i: g roundw.a!er seep (right) Figure 10 Scour pool above culvert outlet (left), scour pool from left bank (right) 

..... 
~WSDOT 

Field Report Form
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Project Complexity Form 

• All fields filled out 
•	 Comments on why 

elements selected 
• Future conditions 
• Living document 
• Review Process 

– HQ Hydraulics 
– PEO 
– WDFW 
– Tribes 
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l evels of Complexity 

Cateeorv Proiect Elements Low Med Hie'h Follow uc/ Observations 

Stream s.ize and banlcfull width 

Meeting requirements for 
freeboard 

Levels of Complexity Follow up/ Observations 
Fill depth above barrier 

Cateeorv Proiect El ements l ow Med Him 
Risk of degradation/aggradatio n 

O.annel realignment 

~ long culvert crite ria/ openness 
E 

Stream &Jading extents 
ratio ,, 

1l O.anne l confinement & 
C ~ --

Expected stream movement Floodplain Utilization Ratio (FUR) .. -·- 0 "' ~ (migratio n) 2> Q. ~ 

E 
~ 0 C ti Meeting Stream Simulat ion .. .. 

~ E .. 
Gradient {morphology) u. 

C QI V, -~ s ~ ti 

~ 2 Tidal influence 

ti Slope ratio ~ 

~ 
Alluvial fan 

Sediment supply 

Pre,sence of other barriers nearby 

Potential for backwater impacts 

Pre,sence of infrastructure nearby 

Need for bank protection 

Geot ech o r seismic 
considerations 

..... 
~WSDOT 

Project Complexity Form
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Complexity Field Forms Instructions to Hydraulics Lead 

Project Element Definit ions: 

If e lements a re not applicable, write N/A under Follow up/observations 

Stream Design Factors 

Olanne-1 Realig:nme-nt: Is. t here a horizontal channel realignment anticip ated? (High = significant; Medium= 

Moderate; Low ::: Remain in place) 
Stre ilm grading extents: How far upstre ilm and downstream is grading expected? (High; signific.nt; Medium :; 
Moderate; Low= Minor Grading) 
Expected Stream Movement (Migratio n): How much movement is exp:ected by t he creek both in relation to th e 
stream over.JI and the potential structu re. (High = Olanne.J lateral migration is expected; Medium = Some 

movement expected, particularly in newly expo.s.ed roadway fill slope:s; Low= No movement expected, and 
geo·technical data is available to bade. up this assessment) 
Gradient: What type of morphology is expected as a result o f gradient? (High = Step-pool or greater; Medium • 
upper end of plane bed trending toward step-pool; Low • Plane bed/pool riffle) 
Slope ratio: Is it possibl., to meet the slope ratio {High• No; Medium• Probably/Maybe; Low• Yes) 
Sedime.nt su-ppty: Are t here any risks to the project overall due to sediment supply or will sedim ent supply 
impact any of the design elements for the project, for example, a high sedimen t supply or upstream sediment 

trap (Hit:h • Yes; Medium• Probably/Maybe; Low• No) 

Structure Factors 

Stream size and banlchrll width: How large is t he stream? (Hit:h • 30' +; Medium• 15' -30' Low • 2'-15' ) 
Meeting freeboard requirements: Can freeboard above the 100-year be met? (High • No, not without a 
significiint roidway rilise; Medium ::: minor roadwily raise may be necesSilry; Law= Yes) 

Fill depth above barrier: Will th e depth of fi ll above the crossing make things complicated ? (High• Yes, either 
high fi ll or low fiJI; Medi um ::: moderatety low o r h igh, may cause comp6cations but won't know until funher 

an.alysis is don e; Low= No) 

Risk of degrad-ation/ac.cradation: ls me.re a risk fo, the- stream to aggrade or d~grade ? (High =- Ye.s; Medium = 
Probably/Maybe; low • No) 
O,annel confinement & Floodplain Utilitation R;itio {FUR): (Higt, • unconfined; Medium = border1ine of 
confined/unconfined; Low:;;: confined) 

Meeting Stream Simulation: Can rueam simulation be met? took at the other design factors that have been 
identified a lready and rate. If systems is. tidal this is N/A. (High i: unJik:ety to meet stream sim; Medium= some 
elements of risk h ave been identified a; d more evaluation is necessa ry; Low-= sueam simulation ca..n be met) 

Tidal Influence: (Hig:h = be low head of t ide; medium= above head of tide; low= n on-tidal). 

Alluvial Fan: (Hlgh = on alluvial fan; medium = possibly on fan or fan not expected t o impact design; low -= no fan) 

Presence of other barriers nearby: Are there other barriers nearby that could impact the de.sign of the crossing 
in question~ (High:;;: yes; medium = m•ybe; low: no) 

Potential for backwater impacts: Is there a risk for b ackwa ter impacts either by the WSDOT crossin g o nto other 
properties (High • yes; medium• maybe; low • no ) 
Pre5ence of infrastructure nearby: Are there de·sign constraints at t his lo cat ion that limit the design and possibly 
the compliance with strea.m simulation? Nct e them in the notes if there are. (High = ye-s; med ium= maybe; low 
= no) 
Need for bank protection: ls bank protection expected. If in deep fill the answer is yes unless geotechnical data 
supports otherwise. {High = yes; medium:; maybe; low ;;: no) 

Geotech and/or seismic considerations: Are th.ere geotechnical concerns at this site eithe r through th:e already 
received Geotechor perceived as part of t he site visit? {High :; yes; medium= maybe; low: no) 

~WSDOT 

Complexity Field Forms Instructions to Hydraulics Lead Cont. 

Prior to Site Visi'ts: 

D Fill in headings of Complexity Field Form 

D Do desktop assessment of ltle eJeme_nts in the list 

D Understand Pro~ct Element Definitions. Please reach out to liQJ:lif unsw• of 11/hat Project Element Cover·s. 

Site Visit 2: 

D Fill 01Jt field form in the field and/or •djust iny l)"roject e lements th it were assessed during the desktop 

asseumenL Re-commend bringin,g the Project Ele-ments Definitions. on site as reference. 

D Update e lectronic version of form and attach to Site Visit 2 field Report Form for review/distribution. 

D Estimate the anticipated level of comple,city using the field report elemenu. 

Site Visit 3: 

D Prior t o Site Visit 3, update any elements th.a.t h av@ changed as a tl!'-Sult of additional inform.a-tion 

D Bring the Project Elements Definitions on site ~.s reference. 

D Go OVl!f each ef4!m@nt of complexity in the field and obtain concurr@nce .. Note any addltional information, 

con cerning factors, or other notes on each e lement. If there a re additional note.s in general. a-dd those to the 

additional notes under anticipated level o f complexity. 

D Obtain concurrence on anticipated level of complexity. 

Project Complexity Form
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1st Meeting with Comanagers
 
Who: 
•	 Project Team 
•	 Comanagers 

Purpose: 
•	 Highlight important 

Site Visit 3 elements 

Deliverable: 
• Any information 


requests from
 
comanagers
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Site Visit 3
 
Who: 
•	 Project Team 

Purpose: 
•	 Agreement on 

bankfull width & 
reference reach 

• Discuss project
 
constraints
 

Deliverable: 
•	 Field Report Update 

or PHD Update 
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..... 
~WSDOT 

Site Visit 3 
Do:	 Do not:
 
• Discuss project
 

constraints
 

•	 Fill out the 
concurrence form 

•	 Talk about any 
comanager concerns 

•	 Discuss next steps 
•	 Revisit Site Visit 2 

notes to make sure 
additional data isn’t 
necessary 

• Concur on a structure 

size without analysis
 

•	 Miss getting 
concurrence form 
initialed 
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Field Report Form
 

•	 All fields filled out in 
detail 

•	 Include photos 
•	 Any additional 

gathered information 
•	 Review Process 

–	 HQ Hydraulics
 

–	 PEO 
–	 WDFW 
–	 Tribes 

41 



   

  

 
 

Concurrence Form
 

•	 All fields filled out in 
detail 

•	 Make sure everyone 
is in agreement 

•	 Note missing parties
 

•	 Get initials from listed 
parties 

•	 When compiling Field 
Report Package, a 
scanned version of 
this is required 

42 



   
   

  

Attendance Form
 

•	 Fill out to best of 
ability prior to site visit 
3 using invitee list 

•	 Add additional names 
as necessary 
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Site Visit 3 Forms Instructions to Hydraulics Lead 

P'rior to Site Visit: 

D Fill in headings of Site Visit 3 Field Report, Site Visit 3 Concurrence Form, Site Visit 3 Attendance List, and Site 

Visit 3 Complexity Form 

D Determine whether a habitat connectivity memo is expected on the project. If yes, check the received or in 

process box on Site Visrt 3 Concurrence Forrn 

D Determine who the representatives from WDFW, Tribes, HQ Hydraulics, and Hydraulics Lead will be, fill in 

names/organizations under Comanager/WSDOT Initials 

D Obtain attendance list from WSDOT PEO or Scoping Team. Fill in Site Visit 3 Attendance List. Make sure to leave 

e.xtra space in case there are unexpected people. Leave "present" blank. 

D !!ring survey print out or other long pro file information and know the slope of t he referenc.e reach AJ,JD 

approximate design slope. 

D Determine what the approximate bankfull flow depth is. 

D If available, have rough idea of what the structure size might be (is it stream sim or will it be larger?) 

During Site Visit: 

D Complete the Site Visit 3 Complexity Fonn. See Site Visit 3 Complexity Form instructions for further information. 

D Note where bankfull widths were taken and what the measurements are. Make sure comanagers are present 

ancd agree ,onth the measurements as they are being pulled . Make sure m eaosurement pulled are accurate and in 

accordance with the WAC/WCOG. Co nsu lt liQ.liRepresentative in the field if there are concerns. If additional 

width should be accounted for in the final Minimum Hydrau lic Opening Width due to uncertainties in planform, 

wood, etc., note that here. Note whether or not concurrence was reach:ed. If concurrence is not reached it must 

be noted a.s to why it is not and whether adoitional steps need to be taken. 

D Discuss and note reference location, any features that are expected to be replicated, t he reference reach 

morphology, and any other defining details. Ensure comanager concurrence on these details. 

D Discuss whether a habitat connectivity me mo is expected on the site. Note whether one is requested by the 

team and if it is requested, note any reasoning behind this. (lllllell critter utili"Zation o f existing crossing, green 

belts, other evidence, etc.) If request is due to smaller creatures, discuss whethe r the group thinks the proposed 

structure would automatically accommodate those. 

D Note any addltional information that the co managers want 

D Discuss any additiona I steps or any addition.I s ite notes. 

After Site Visit: 

D Scan Site- Visit 3 Concurrence Form and Attendance List 
D Update Site Visit 3 Complexity form by either scanning field copy or e lectronically updating 

D Add any additional dat.a collection, ob-se rvations, or photographs to the Site- Visit 3 Field Report 
D Compile Site Visit 3 Field Report Form, Complexity Form, Concurrence Form, and Attendance List into single 

document and provide to WSDOT through project specified channels for review 

~WSDOT 

Site Visit 3 Instructions
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2nd & 3rd Comanager Meetings
 
Who: 
•	 Project Team 
•	 Comanagers 

Purpose: 
•	 Review/preliminary 

concurrence on 
alignment 
alternatives, early 
wood layout, structure 

Deliverable: 
•	 PHD Updates 
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Specialty Group Coordination –
 
Pre-Design 
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..... 

Washington State 
Department of Transportation 

US 12 MP 19.17 Unnamed Tributary to Vance Creek: 
Preliminary Hydraulic Design Report 

~WSDOT 

1ibit 800-5 Preliminary Hydraulic Design: Stream Design Process 

HYDRAULIC 
SURVEV MODELING / DRAFT PHO 

.. 
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Obtaintd 
AdPquatP 

forlnre, 
profiq 

assessment 

PERSONNEL 

• I l ;dnut:c Cngineer '·' 

• SvN<.yo, 1 

PURPOH 

• Oc:\.e op ~JIVC'f req ue ~t n-.:,p 

with FCE points 

• A.is.ess site & det«mine edents 

of -'UNO'( MQdad :er hfdraul c 

purpcses 

• ldenruy \1sitte hydraulic 
ccnstr.11nts 

•Ctnbo NSOOTOI Cor.c.d!.:t"lt. 

lMONT~ 

PERSON'IEL 

• Hydra..1lic Eogineer 1• 1 
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• \V)'W • Tribe(~) 

PURPOSE 
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d\_.,,,,t 

Draft PHD
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PRE LI M INARY HYDRAULIC DESIGN (PHO) 
REPORT REVIEW PROCESS 

HQ INTERNAL EXTERNAL 

DRAFT PHO 

CONSULTANT 

REVISED REVISED 

HQ HYDRAULICS SECTION * 

HQ AND REGION * 

PROJECT ENGINEERING OFFICE * 

.... 
WWSDOT 

REVISE~ 

* See Sheet 3/3 for list of contacts for distribution. 
Note that in each case, the ta il of arrow represents 
sender, and head of arrow represents recipient. 

WDFW ANO TRIBES 
FINAi. PHO 

..... 
~WSDOT 

Review Process
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PHD QC/QA Process
 

•	 If you don’t feel good about 
your name on it, don’t hand it 
in 

•	 Clearly tell your story, 
remembering your audience 

•	 Template is followed 
•	 Chapter 7 of HM followed 
•	 Model QCed, stable, and 

makes sense 
•	 Design makes sense 
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PRE LI M INARY HYDRAULIC DESIGN (PHO) 
REPORT REVIEW PROCESS 

HQ INTERNAL EXTERNAL 

DRAFT PHO 

CONSULTANT 

REVISED REVISED 

HQ HYDRAULICS SECTION * 

HQ AND REGION * 

PROJECT ENGINEERING OFFICE * 

.... 
WWSDOT 

REVISE~ 

* See Sheet 3/3 for list of contacts for distribution. 
Note that in each case, the ta il of arrow represents 
sender, and head of arrow represents recipient. 

WDFW ANO TRIBES 
FINAi. PHO 

..... 
~WSDOT 

Review Process
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..... 
~WSDOT 

COPY AND PASTE THE TEXT BELOW AS THE NAME OF THIS DOCUMENT: 

SR42_MP42.42_ArthurDentCreek_994242_1ntReviewCommentform 

State Route 

Mile Post 

Stream Name 

WDFWID 

Rev iew Level 

Due Date 

42 

42.42 

ArthurDentCreek 

994242 

lntReview 

1014/2023 

Galaxy Engineeringj I PHD Organization 

PHD Contact 

PHD Contact Phone 

-----------------· 

Region 

WSDOT Project Office - Engineer 

WSDOT Project Contact 

WSDOT Contact Phone 

.. 

.. 

Douglas Adams 

36-0-420-4242 

OR 

Comment Form
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PHO INTERNAL REVIEW COMMENT FORM 

WDFW NUMBER( S): STREAM CROSSING: COMMENTS DUE DATE 

994242 SR42_MP42.42_ArthurDentCreek Wednesday, October 4, 2023 

WSDOT PROJECT CONTACT: WSDOT CONTACT PHONE: WSDOT PROJECT OFFICE - ENGINEER: 

PHD AUTHOR CONTACT: PHD AUTHOR CONTACT PHONE: PHD AUTHOR ORGANIZATION: 

Douglas Adams 360-420-4242 Galaxy Engineering 

REVIEWER NAME: REVIEWER PHONE: REVIEWER ORGANIZATION: 

HEADING / PARAGRAPH 

1------+-----------+-----l (1) Fatal Flaw: Does not meet 1------------------+-----+--------------------1 
design i.:riteria 

1------+-----------+-----l (2) Clarty Needed: Needs 

1------+-----------+-----< discuss on; insufficient 
information. 

1------+-----------+-----< (3) Desired Element: 

1------+-----------+-----< Sugges:ion for design 

..... 
~WSDOT 

[l] Fatal Flaw.: Does not meet 
design criteria 
[2] Clarity Needed: Needs 
discussion; insufficient 
information, misunderstanding 
of design criteria 
[3,] Desired Element Suggestion 
for design, future consideration 

HQ/Internal Comment Form
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PRE LI M INARY HYDRAULIC DESIGN (PHO) 
REPORT REVIEW PROCESS 

HQ INTERNAL EXTERNAL 

DRAFT PHO 

CONSULTANT 

REVISED REVISED 

HQ HYDRAULICS SECTION * 

HQ AND REGION * 

PROJECT ENGINEERING OFFICE * 

.... 
WWSDOT 

REVISE~ 

* See Sheet 3/3 for list of contacts for distribution. 
Note that in each case, the ta il of arrow represents 
sender, and head of arrow represents recipient. 

WDFW ANO TRIBES 
FINAi. PHO 

..... 
~WSDOT 

Review Process
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PRE LI M INARY HYDRAULIC DESIGN (PHO) 
REPORT REVIEW PROCESS 

-

HQ INTERNAL EXTERNAL 

DRAFT PHO 

CONSULTANT 

REVISED REVISED 

HQ HYDRAULICS SECTION * 

HQ AND REGION * 

PROJECT ENGINEERING OFFICE * 

.... 
WWSDOT 

REVISE~ 

* See Sheet 3/3 for list of contacts for distribution. 
Note that in each case, the ta il of arrow represents 
sender, and head of arrow represents recipient. 

WDFW ANO TRIBES 
FINAi. PHO 

..... 
~WSDOT 

Review Process
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Low Complexity Stream 
Summary 
•	 Document 

summarizes how the 
design meets WCDG 

• Stand alone 
•	 Cover all elements 

laid out 
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Medium Complexity PHD Light
 

•	 Summary form filled 
out just like low 
complexity 

•	 All medium or high 
complexity elements 
added per 
instructions 

• All other information 

removed from PHD
 

•	 Redact information if 
only a partial page is 
needed 
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PHO Content to Always Be Removed Full PHO to Produce •PHO light" 
Sections that can always be removed unless concems have been brought up relating to them include: 

2.1 Site Description 

cate2orv 

'.[ 
-0 
] 

C ~ .. 

"'"" ~ ~ Ee .. ., 
., E 
ti .§ 
~ 
~ 
0 
t: .. 
u.. 

!! .. 
:, .. 
t: 0 

2 ~ ... u.. 
V) 

..... 

2.2 Watershed and Land Cover 

2.4 Fish Presence in the Project Area 

2.5 Wildlife Connectivity 

2.6.3 Fish Habitat Character and Quality 

4.2.1 Design Methodology (unless unconfined bridge) 

4.2.5 Future Corridor Plans 

4.3.2 Channel Complexity 

5.1 
6 Floodplain Evaluation (unless in a FEMA ~ or there ~ concerns for human health and safety) 

References 

Appendix A: FEMA Floodplain Map (unless in a FEMA ~ 

Appendix f: Large Woody Material calculations 

Appendix G: Future Projections 

Appendix I: Model Stability 

Appendix J: Reach Assessment 

Appendix K: Scour calculations 

Appendix L: Floodplain Analysis (fJjQ. ONLY) 

Appendix M : Scour Countermeasure Calculations: If blank or not required below 

See table below for further sections removal based on low level of complexity items 

Proiect Elements Sections to Remove if Comolexitv Form Indicates low Comolexitv 
4.1.2 

Channel realignment 

Stream grading extents 

Expected stream movement 2.7.5 

(migration) 

2.6.4 
Gradient (morphology) 

4.1.3 
Slope ratio 

2.3 and not needed for Geotech considerations 
Sediment supply 

Stream size and bankfull width 

Meeting requirements for 4.2.3 and not needed for fill depth above barrier 

freeboard 

~WSDOT 

4.2.3 and not needed for meeting freeboard requirements 
f ill depth above barrier 

7 
Risk of degradation/aggradation 

Long culvert cr iteria/openness 4.2.4 

ratio 

Channel confinement & 2.7.2.1, Entin~ ~ction 5, Appendix E, Appendix H, Appendix I 

floodplain Utilization Ratio (FUR) 

Meeting Stream Simulation 

Tidal influence 

Alluvial fan 

Presence of other barriers 
nearby 

Potential for backwater impacts 

Presence of infrastructure 2.6.2 Existing Conditions 

nearby 

8, Appendix M 
Need for bank protection 

Geotech or seismic 2.3 and not needed for sediment supply 

considerations 

Medium Complexity PHD Light
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PHO EXTERNAL REVIEW COMMENT FORM 

WDFW NUMBER( S): STREAM CROSSING: COMMENTS DUE DATE 

994242 SR42_MP42.42_ArthurDentCreek Wednesday, October 4, 2023 

WSDOT PROJECT CONTACT: WSDOT CONTACT PHONE: WSDOT PROJECT OFFICE - ENGINEER: 

PHDAUTHOR CONTACT: PHD AUTHOR CONTACT PHONE: PHD AUTHOR ORGANIZATION: 

Douglas Adams 360-420-4242 Galaxy Engineering 

REVIEWER NAME: REVIEWER PHONE: REVIEWER ORGANIZATION: 

Please cite the following criteria curing your review: (1) 2013 WCDGs, (2) Stream Design Checklist, or (3) Relevant WAC. Also, please answer the qJestions at the bottom of the page. 

WAC 220-660 

HEADING / PARAGRAPH REVIEWER'S COMMEN"t 

Future refinement 

[2] Clarity Needed 

@ Desired Element 

1------+----------......... ------< (1) Fatal Flaw: Doesnotmeet _.il;;;;;;;;===============;;t;;;=;;;;;.---,--------------------i 
design crite,ia 

1------+-----------lr--------l (2) Clarity Needed: Needs 
1------+-----------lr--------l discussion; insufficient 

information, misunderstandi 
1------+-----------lr--------l of design criteria 

1------+-----------lr--------l 131 Desired Element: Sug~esti 
for design, f Jture consideratic 

..... 
~WSDOT 

[l] Fatal Flaw.: Does not meet 
design criteria 
[2] Clarity Needed: Needs 
discussion; insufficient 
information, misunderstanding 
of design criteria 
[3,] Desired Element Suggestion 
for design, future consideration 

External Comment Form
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In addition to your comments above, please respond to the following questions, even if the response may duplicate comments previously entered in the table. 

1. Based on the information available and on previous discussions, does the design of this project (considering its draft level of completeness), meet/ exceed WDFW's Water Crossing Design Guidelines? 

@ Yes 0 No 

2. Does the PHO bankfull width match the expected value based on site visits, prior measurements, or derived from other described methods? 

@ Yes 0 No 

3. Does the PHO reference reach match the expected value based on site visits, prior measurements, or derived from other described methods? 

@ Yes 0 No 

4. Does the minimum hydraulic opening (width/ height) match I exceed the minimum value expected by the reviewer? 

@ Yes 0 No 

..... 
~WSDOT 

External Comment Form
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..... 

PRE LI M INARY HYDRAULIC DESIGN (PHO) 
REPORT REVIEW PROCESS 

.... 
WWSDOT 

HQ INTERNAL EXTERNAL -

DRAFT PHO 

CONSULTANT 

REVISED REVISED REVISE~ 

HQ HYDRAULICS SECTION * 

HQ AND REGION * 

* See Sheet 3/3 for list of contacts for distribution. 
Note that in each case, the ta il of arrow represents 
sender, and head of arrow represents recipient. 

PROJECT ENGINEERING OFFICE * 

WDFW ANO TRIBES 
FINAi. PHO 

~WSDOT 

Review Process
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Structure Free Zone
 
What is it? And purpose. 

A defined, 3-dimensional shape, that no 

portion of the crossing structure can 


encroach.
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Structure Free Zone 
How it’s determined 

Start with PHD requirements 
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Structure Free Zone
 
How it’s determined 

Max. Hydraulic 
Length 

Min. Hydraulic Span 

Min. Freeboard and 
Scour requirements 

63 



  

  

 

 

Structure Free Zone
 
Potential Modifications 

Revise SFZ based on project specific 
constraints and risks. 

Examples: 

•	 Increased height for long culverts to 
ensure maintainability. 

•	 Increased depth for scour risk. 
•	 Increased width to accommodate 

design of features within the structure. 
•	 Increased depth due to geotechnical 

characteristics. 
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What is a Bridge? 

FHWA Highway Bridge Definition: A public 
vehicular structure more than 6.1 meters (20 
feet) in length that spans an obstruction or 
depression. 

SR 112 Olsen Creek, Built 2018 SR 532 Church Creek, Built 2017 SR 542 High Creek, Built 2016 



       

   

What is a Bridge?
 

US 101 Siebert Creek, built 2020-2021 SR 542 Hedrick Creek, built 2018
 

SR 542 Anderson Creek, built 2015
 



  
  

Type, Size, Location (TSL) 

Structure that fits around the Structure Free Zone. Can be 
chosen either by WSDOT or in DB by the design builder 
(contract depending) 
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Flood Risk Assessment 
WSDOT Environmental Manual Exhibit 432-2
 

• Define FEMA Zones 
• Informs on flood risks 
• Is not an official document for permitting 
• Informs on if a no-rise is needed 
• See Module 16 
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..... 

2. For projects within FEMA regu latory flioodways based on FEMA1s effective tfood map'5 
(e.,g,1 Floodway Zone .AE)~ 

.a. HQ Hydraulics condu:cts no~rise analysis ba,sed on FEMA1s sttmdards.1 

b. If t here is no rise in Base Flood Elevation (BFE): 

i. Region requests that the local rreview and approve the no~rise cerrtificatiion. 

ii. Region submi·ts floodplain development permit appli'cati'on to the local (if required 
per loca I code). 

c. If there is a reduction in BFE OR changes to the extent of the f!oodway: 

t Region submi·ts floodplain developmen1t permit applfcation to the local. 

ii. HQ Hydraulics submits. Letter of Map Revision (LOMR) to FEMA through the loca1I 
after construction is completed based on as~ bu Ht cond i tiio,ns. 2 

d. If there is. a rise in BFE 

i. Region submits floodplain development permit applfcatron to the locaJ .and HQ 
Hydr.aullics submits Condiliionall Letter of Map Revision {CLOMR)1.appUcation to 
F EMA through the local. 9 

ii. HQ Hydraulics submits LOMR to FEMA through the focal after construction is 
completed based on asa built cond i tilons. 2 

~WSDOT 

No-Rise Assessment
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..... 
~WSDOT 

Design Delivery Methods
 

Design-Build	 Design-Bid-Build
 
•	 2.30 of RFP (HQ Hyd Author) • PEO begins working toward 

30% design or continues •	 Use minimums from PHD as 
working on design with requirements in RFP 
Hydraulic Design Team •	 PHD updated by Design-

Builder to reflect changes 

Progressive Design-Build 
•	 PDB Team selected 
•	 PDB Team begins working toward 30% design or 

continues working on design with Hydraulic Design 
Team 
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Design Build 
RFQ 

Assist Region in RFQ if 
needed 

HQ Hydraulics Reviews 
RFQ 

RFQ Advertised 

3 Teams Chosen by 
Evaluators 

PHD Information 
Populates 2.30 

2.30 shared with 
comanagers by region 

2.30 is updated to 
reflect any necessary 

changes 

RFP is advertised 

RFP 
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Design Build 

DB teams work on 
proposals 

Proposals 

Comanagers attend 
contractor 1:1s, review 

ATCs if necessary 

HQ reviews appropriate ATCs and 
helps answer RFIs/Questions, 

1:1s as necessary 

Teams Submit 
Proposals 

Proposals Evaluated, 
DB selected and Project 

Awarded 
72 



 
  

 
 

 

 

 

 

 

 

Design Build 

DB Team reviews PHDs 
and updates to reflect 

their design if necessary 

Design 
Design Teams hold 

comanger coordination 
meetings for updates 

Permits 

HQ 
Hydraulics/Comanagers 
review updated design 

Draft FHD Reviewed 

Design Teams hold 
comanger coordination 
meetings for updates 

Final FHD 
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Progressive Design Build
 

DB Team reviews PHDs 
and updates to reflect 

their design if necessary 

Phase I 
Design Teams hold 

coordination meetings 
for updates 

Permits / 60% Design / 
Contract 

HQ 
Hydraulics/Comanagers 
review updated design 

Draft FHD Reviewed by 
HQ Hydraulics 

Design Teams hold 
coordination meetings 

for updates 

Phase II 
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Progressive Design Build 
Phase II 

Contract Negotiated 
with DB Team or 
Progress to DBB 

DBB Path 

FHD Finalized. Final
 
Design changes
 

incorporated / discussed
 

Construction Drawings 
Updated 

Construction 
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Specialty Group Coordination –
 
Contractor Supplied Design 

76 



   

 
 

 

 

 
 

 
 

Design Bid Build
 

Design Teams hold 

coordination meetings
 

for updates
 

HQ
 
Hydraulics/Comanagers
 
review updated design
 

Permits / 60% Design / 
Contract 

Draft FHD Reviewed by 
HQ Hydraulics 

Design Teams hold 
coordination meetings 

for updates 

Post 60% 
77 



 
 

 

  
Design Bid Build
 

Progressive Path FHD Finalized. Final 
Design changes 

incorporated / discussed 

Post 60% Design 

Plans Reviewed and 

Special Provisions 


Updated
 

Advertisement 

Construction 
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Specialty Group Coordination –
 
Design 
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FHD Updates 
•	 Updated InRoads Surface • Complete Wood Layout
 
•	 Update hydraulics model and Calculations 
•	 Work with WDFW/Tribes on • Final habitat components 

LWM design determined 
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PHD & FHD Differences
 

FHD covers everything in PHD plus:
 
• Any design changes 
• Final hydraulic model 
• Final LWM layout 
• Final total scour calculations 
• Updated plans 

Deliverables (unless otherwise 
specified: 
• FHD 

SR 112 Olsen Creek, Built 2018 • Hydraulic Model 
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Seasonal Flow Analysis
 

•	 Either MGS Flood 
Seasonal Flow 
Statistics or Gage 
Data (if available) 

•	 Flow Requirements 
(Minimum) 
– Design Flow: 50%
 

Exceedance Flow
 

– Contingency Flow: 
10% Exceedance 
Flow 

82 



 

 

 

After FHD
 

•	 Update Special 
Provisions 

•	 Review updated 
Plans 

• Address any Region 

review comments
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Design Complete!
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