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Heather Pittman

Y

Fish Passage Design Manager-Olympic Region
Olympia, Wa
WSDOT

Y VYV

» 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

YV V V VY

YV V V VYV
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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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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)

b S
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)

an
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PHD Involved Parties

« HQ Hydraulics
* Hydraulic Design Team
e 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  Fish passage design

* Hydraulic Design Team policy

« Survey Team  Management of the

« HQ Environmental hydraulic design & internal
Services Office (ESO) review process

+ HQ Geotechnical * Coordinate with

region/external partners
on design elements
 Fill the role of the

« WSDOT Region
Environmental

» WSDOT PEO hydraulic designer when
« WSDOT Review Team consultant not on board
« WDFW (Site Visit 1)

* Tribe(s)

% WSDOT 9



PHD Roles & Responsibilities

« HQ Hydraulics
* Hydraulic Design Team
« Survey Team

« HQ Environmental
Services Office (ESO)

« Either HQ
Hydraulics/ESO staff or
Consultants

« Gather all field information

« HQ Geotechnical (Site Visit 2)

« WSDOT Region * Author Field Report Form
Environmental * Author PHD

« WSDOT PEO * Facilitate on site meeting

. WSDOT Review Team (Site Visit 3)

. WDEW  Respond to comments

* Tribe(s)

7 WSDOT




PHD Roles & Responsibilities

« HQ Hydraulics
* Hydraulic Design Team
e Survey Team

« HQ Environmental
Services Office (ESO)

« Either aregion or a
consultant

* Responsible for
— Establish Control

« HQ Geotechnical — Existing Surface

« WSDOT Region (including bathymetry)
Environmental — Coordinate with

« WSDOT PEO Hydraulic Engineer to

. WSDOT Review Team define critical features

. WDEW and survey limits

* Tribe(s)
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PHD Roles & Responsibilities

« HQ Hydraulics
* Hydraulic Design Team
« Survey Team

« HQ Environmental

 Establishes Program
Services Office (ESO) <

| Priorities

* HQ Geotechnical » Answers barrier/biological
 WSDOT Region guestions

Environmental * PHD Author (if internal)
« WSDOT PEO  Part of review process
« 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 . Subsurface material
 WSDOT Region exploration
Environmental

« WSDOT PEO

« WSDOT Review Team
- WDFW

* Tribe(s)

7 WSDOT




PHD Roles & Responsibilities

« HQ Hydraulics
* Hydraulic Design Team
« Survey Team

« HQ Environmental
Services Office (ESO)

_ « Assist with comanager
« HQ Geotechnical

coordination

« WSDOT Region « Look for project permit red
Environmental flags

« WSDOT PEO « Part of review process

« WSDOT Review Team

« WDFW

* Tribe(s)

7 WSDOT




PHD Roles & Responsibilities

« HQ Hydraulics
* Hydraulic Design Team

. Survey Team - ldentifies roadway

constraints

* HQ Environmental . Facilitates communication
Services Office (ESO) between groups

* HQ Geotechnical » Organizes coordination

« WSDOT Region meetings
Environmental * Looks at project

« WSDOT PEO constructability

. WSDOT Review Team » Takes the project through

the design phase if
* WDFW \internal
* Tribe(s)

7 WSDOT




PHD Roles & Responsibilities

« HQ Hydraulics
* Hydraulic Design Team

¢ Survey Team e PEO
 HQ Environmental « Bridge and Structures
Services Office (ESO) » Geotech
. HQ Geotechnical * Region Environmental
* Region Landscape

 WSDOT Region

Environmental AEnEgE
« Assistant State Design
« WSDOT PEO Engineer
« WSDOT Review Team « HQESO
- WDFW « HQ Hydraulics
* Tribe(s)

7 WSDOT




PHD Roles & Responsibilities

« HQ Hydraulics
* Hydraulic Design Team

« Survey Team
« HQ Environmental * Provides concurrence on

Services Office (ESO) bankfull width and

: ference reach
: technical 15
HQ Geotec r?lca * Reviews PHD from a
 WSDOT Region

_ regulatory perspective
Environmental « Early involvement helps

+ WSDOT PEO prevent issues receiving
« WSDOT Review Team HPA at later phases of a
- WDFW project

* Tribe(s)

7 WSDOT




PHD Roles & Responsibilities

« HQ Hydraulics
* Hydraulic Design Team
« Survey Team

« HQ Environmental
Services Office (ESO)

 HQ Geotechnical
« WSDOT Region

Environmental - Provides agreement on
- WSDOT PEO bankfull width and
« WSDOT Review Team reference reach
. WDFW * Reviews PHD and provides
. Tribe(s) feedback

7 WSDOT




Importance of Teamwork

 (Great number of team
players

« Early coordination and
communication

 Open and honest
communication

* Need to build trust for
future projects

7 WSDOT




PHD Process Flow Chart

Exhibit 800-5 Preliminary Hydraulic Design: Stream Design Process

HYDRAULIC
SURVEY P
1 MONTH | Sl

MODELING / DRAFT PHD

&-6 MONTHS (depending on complexity)

SITEVISIT 1

SURVEY ASSESSMENT
[SURVEYOR COORDINATED)

* Project
Created

* Right of

PERSONNEL
* Hydraulic Engineer % 4

® Surveyor

af survey needed for hiydraulic
purposes
* |dentify visible hydraulic

constraints

SITE VISIT 2

PRE-DESIGN ASSESSMENT
(HYDRAULIC ENGINEER COORDINATED)

SITEVISIT 3 b

CONCURENCE MEETING
(REGION COORDINATED)

PERSONNEL
* Hydraulic Engineer *?
* Geomorphologist !

+ Biologist 1

¢ Conduct stream assessment
* Discuss project constraints

« Fill out Hydraulics Field Report

PERSONNEL
* Hydraulic Engineer *7

* Project Engineering Office

Entry ¢ Fish Passage Design Manager
Obtained PURPOSE » ESO Biologist = Region Env,
Adequate * Develop survey request map * WDEW * Tribel(s)
for long with ROE paints PURPOSE

rofie . * Observations for scour

¥ = Assess site & determine extents PURPOSE

assessment assessment

¢ Agree upon bankfull width and
reference reach
» Discuss project constraints

* Document concurrence

o prepare the

Can be WSDOT or Consultant
Hydraulic Engineer may be diferent between Site Visits 1 and 2, but will be the same between Site Visits 2 and 3

! For complex sites additional meenngs, coordinanon, and site visits may be necessaty to discuss design updates and other challenges

7 WSDOT
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Pre-Design

* Project Prioritization
o P rOj e Ct C reati O n Exhibit 800-5 Preliminary Hydraulic Design: Stream Design Process

HYDRAULIC
= SURVEY [ MODELING / DRAFT PHD
SITEVISIT1 SITE VISIT 2 e SITEVISIT3 a
SURVEY ASSESSMENT PRE-DESIGN ASSESSMENT CONCURENCE MEETING P
[SURVEYOR COORDINATED) (HYDRAULIC ENGINEER COORDINATED) (REGION COORDINATED)

h A
* Project PERSONNEL PERSONNEL PERSONNEL
Created = Hydraulic Engineer *? » Hydraulic Engineer *? ¢ Engineer .7
« Right of ® Surveyor . Geumorphu\ngis; 1
Entry * Biologjst ! » Fish Passage Design Manager
Obtained PURPOSE * E50 Biologist * Region Env. process
Adequate * Develop survey request map « WDFW ® Tribe(s)
for long with ROE points PURPOSE
rofie * Observations for scour
B * Assess site & de . PURPORE
55y assessmen
of survey needed for hydraulic = Agree upon bankfull width and
2 # Conduct stream assessment sference resch
purposes reference reach
» Identify visible hydraulic * Discuss project constraints » Discuss proje wtraints
constraints « Fill out Hydraulics Field Report * Document concurrence

17 MEETING

3" MEETING

Can be WSDOT or Consultant.

aulic Ery

Hyd

additional n

! For complex sit challenges
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Who:
* Hydraulic Engineer

¢ Survey

Purpose:

* Determine survey
extents

* |dentify obvious
constraints

7 WSDOT

Exhibit 800-5 Preliminary Hydraulic Design: Stream Design Process

MODELING / DRAFT PHD

SITE VISIT 1

SURVEY ASSESSMENT
[SURVEYOR COORDINATED)

(HYDRAULIC ENGINEER COORDINATED)

HYDRAULIC
SURVEY o
1 MONTH -

SITE VISIT 2

PRE-DESIGN ASSESSMENT

4-6 MONTHS

apending on complaxity)

6 SITE VISIT 3 a

CONCURENCE MEETING
(REGION COORDINATED)

PERSONNEL

= Hydraulic Engineer 2

* Project
Created

* Right of * Surveyor *
Entry
Obtained PURPOSE

Adequate * Develop survey request map

for long with ROE points

profie

* Assess site & e extents

assessment |
of survey needed for hydraulic

purposes

« Identify visible hydraulic

constraints

Can be WSDOT or Consultant.

Vigits 1 and 2, but

alic B nay be diff

mplex sites addith

PERSONNEL
» Hydraulic Engineer *?
» Geomorphologist *

= Biologist !

PURPOSE
* Observations for scour
assessment
* Conduct stream assessment

* Discuss project constraints

« Fill out Hydraulics Field Report

PERSONNEL

* Hydraulic Engineer *-?

* Project Engineering Office
* Fish Passage Design Manager
* ESO Biologist = Region Env.

« WDFW * Tribe(s)

PURPOSE

» Discuss pr nstraints

* Document concurrence

kfull width and

il be the same

n, and site visits may be necessary to diseuss

ite Visits 2 and 3
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Hydraulic Survey

 Establish Control

d EXI Stl n g S u rfa Ce Exhibit 800-5 Preliminary Hydraulic Design: Stream Design Process
(including S
bathymetry

* Process data into m| [ e

MODELING / DRAFT PHD

4-6 MONTHS {depending on complaxity)

6 SITE VISIT 3 e

CONCURENCE MEETING >
(REGION COORDINATED)

SITE VISIT 1 SITE VISIT 2

PRE-DESIGN ASSESSMENT
(HYDRAULIC ENGINEER COORDINATED)

Created * Hydraulic Engineer } * Hydraulic Engineer * .} ulic E

« Right of * Surveyor » Geomorphologist ! * Proje ce
InRoads Surface

Obtained PURPOSE = £SO Biologist

Adequate * Develop survey request map « WDFW o 5)

for long th ROE points PURPOSE

L ] L ] ‘
fie * Observations for scour
. N t If F I h P s * Assess site & deti e extents : PURPOSE
assessment assessment o 2
of survey needed for hydraulic = Agree upon bankfull width and

* Conduct stream assessment fi
purposes reference rea

.
+ Identify visible hydraulic Discuss project constraints * Discuss pre traints

completion

* Hydraulic Designer tc
confirm survey

Can be WSC uftant

nay be different betwean Site Visits 1 and 2, but will be the same between Site Visits 2 and 3

¢ to discuss design updates and other challenges

s, coordination, and site visits may be neces:
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Modeling/PHD Draft

 PHD Template to be
followed

L] L] L]
- D d t
eS I g n e C I S I O n S O Exhibit 800-5 Preliminary Hydraulic Design: Stream Design Process
be documented .
SURVEY ASSESSMENT PRE-DESIGN ASSESSMENT CONCURENCE MEETING

« Constraints to be |
brought up with HQ ——— =1

Created = Hydraulic Engineer ' * * Hydraulic Engineer 2 * Hydraulic :

MODELING / DRAFT PHD

MONTHS (depending on complaxity)

SITEVISIT 1 SITE VISIT 2 SITE VISIT 3

: » Right of * Surveyor » Geomorphologist * * Project Engineering
y ra u I CS Entry * Biologjst ! ® Fish Pass esign Manager
Obtained PURPOSE * £SO Biologist * Reglon Env.

Adequate * Develop survey request map « WDEW * Tribels]

for long with ROE points PURPOSE

f * Observations for scour
* Plans need to follow J
assessment assessment
* Agree up il

of survey needed for hydraulic
g purpo * Conduct stream assessment
IUrPOses

c []
P I a n S P re / h eCkI I St * |dentify visible hydraulic SADISE S ENE Ml ot Rt * Discuss project constraints
constraints « Fill out Hydraulics Field Report * Document concurrence

refere

Can be WSDOT or Consultant

©n Site Visits 2 and 3

Twean Site Visits 1 and 2, but will be the sam:

aulic E

enges

24
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Design Constraints

« Slope Ratio * Freeboard Concerns

* Velocity Ratio « Geometric Constraints

« Discontinuity between « Sediment Size
upstream and e Infrastructure

downstream reaches

| ENNIS CREEK PROFILE|

190 } 190
I
180 =—2o1adisD 180
y.d
-<\

170 5 170

160 160

150 150
c m
i) m
g 140 / \ ERACE UTSTREAM 140 §
B I - | g
Ll 3

130 130

—
120 | — - 120
- — LIV =h =l
110 7 E 2% 110
A E T 0O =
AVERAGE—DOWNSTREAM 5/9HE—IN-STA—=§7+50/0
100 LOPE = 2.1% U/5 TE—IN 5TA. = 71+25.8 100
90 90
2400 63-+00 64+00 65+00 66-+00 87+00 68+00 6900 70+00 71400 72400 73+00 74+00 75+00 76+00 77+00
Station
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Design Methodologies

« Stream Simulation
» Unconfined Bridge
» Confined Bridge

i i o

SR 20 Lorezan Creek, Built 2021

7 WSDOT =




Design Methodologies

Stream Simulation
« FURless 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

7 WSDOT

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”

27



“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

7 WSDOT

e

SR 9 Norway Park Creek, Built 2022
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Site Visit 2
Who:

* Hydraulic Design
Team

Exhibit 800-5 Preliminary Hydraulic Design: Stream Design Process

HYDRAULI
SURV MODELING / DRAFT PHD

L Mgt 4-6 MONTHS

onding on complaxity)

Purpose: g

o CONCURENCE MEETING

(REGION COORDINATED)

 Conduct stream T — —

* Project PERSONNEL

Created = Hydraulic Engineer ' ? * Hydraulic Engineer *? * Hydraulic Engineer *?

neering Office

assessment | (] e
Entry * Biologist ' » Fish Passage Design Manager

Obtained PURPOSE « ES0 Biologist  * Region Env.
. » Adequate *» Develop survey request map « WDEW « Tribe(s)
Y for long with ROE points PURPOSE
e e rl I l I l I e p ro eC profie » Assuss ite o * Observations for scour PURPOSE
assessment 2 T assessment _
of survey needed for hydraulic Jl nd
[] g purposes # Conduct stream assessment

constraints ill out Hydraulics Field Report * Document concurrence

Deliverable:
* Field Report

Can be WSDOT or Consultant

alic B nay be diff

29
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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

7 WSDOT



Field Report Form

7z Site Visit 2 Field Report o
W’- WSDOT Project Name: Date:
Hyd ra u I lcs Project Office: Time of Arrival:
Sectio n Stream Name: Time of Departure:
- . - WDFW ID Number: Tributary ta- Weather:
e All fields filled out in S
. County: Purpase of Site Visit WEIA:
detail

Attendance List:

* |nclude photos
]
 Review Process
[] Observations:
— Describe measurements, locations, known history, summarize on site discussion.
yarauliCs e

Describe location, known history, summarize on site discussion, appropriateness, bankfull measurement, geomorphic
pattern, slope.

Bankfull Width & Bankfull Depth:
Describe who was involved, extents collection occurred within.
Data Collection:

Describe site conditions, channel geomorphology (shape, spacing of features, etc), habitat type and location, flow
splits, LWM location and quantity, etc. Provide a sketch showing location of data collected.

Pebble Counts:
— Describe location of pebble counts if available.
Photos:

Any relevant photographs placed here with descriptions.

]
Samples:
— I ‘Work within the wetted perimeter may only occur during the time periods authorized in the APP ID 21026 entitled "Allowable Freshwater Work Times May 2018".

‘Work outside of the wetted perimeter may occur year-round. APPS website:

hitps://wuav.govonlineszas. com/WA/WDFW,/Public/Client/\WA_WDEW,/Shared/Fages/Main/Login.aspx

Were any Na If no, then stap here.

collected from Yes If yes, then fill out the proceeding section for each sample; os well as log the sample for GHEA annual reporting in the 202x Fish
below the QHIMM? | Passage Streombed Sediment Sample Log spreadsheet located on Project\Wise Fiald Resources folder.

Sample # Work Start:

Summary,description of location:

Summarize/describe the sample location.

Description of wark below the QHWL

Describe the work below the QHWL, including equipment used and quantity of sediment sampled.

Description of problems encounterad:

Describe any problems encountered, such as provision violations, notification, corrective action, and impacts to fish life

7 WSDOT 31




4 BFW 1 AND
PEBBLE COUNT BEW (ft)
1 16.5
- A y 2 17.75
2 ) : = 3 17.0
i 4
La ¥ il o Avg 17
QV'._ L SUBREACH 1
"\_ Ve 7
) 4 o SUBRHREACH 2
(8 . < SUBREACH 3
8 e -
b BFW 2 FLOW . ™ - SUBREACH &
¥ A 1 1 | -
" g
= R e - . &
¥ . . i Ll = ¥,
| oy, R - = — t
N \ SE SEDGWICK RD
= — —_— - — —
” o
”c! L\ ! - g SUBREAC
. S ."'J. \"
\ £ 4 5 ———
~ JBREACH /| ._.
I.+ g » ; P &7 “BFW 3 AND
vl ‘; = SUBREACH 5 HARRACET S Y PEBBLE COUNT
v Figure 1 Salmonberry Creek site visit subreaches
Figure 1 - Site Sketch, July 22,2019,
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Field Report Form

LEGEND
5+00

—f— EXISTNG
--370~ EXISTING
EXISTING
————— EXISTING
=mee s s EX|STING
“l——i— EXISTING
———— EXISTING
- - — EXISTING
17 EXISTING
== EXIBTING
-or — — EXISTING
® EusTING

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

Typical stream conditions near inlet of crossing

Reference reach

STREAM ALIGNMENT z;;eun::\ateiy /
INDEX CONTOUR 700-800 feet /
INTERMEDIATE CONTOUR upstream of inlet (off

STREAM BANK TOP survey)- see

EDGE OF PAVEMENT subsequent page for
GUARDRAL hand drawn site

CAMVERT sketch

CITCH BOTTOM

PEDESTAL

POWER POLE

4
%

Culvert inlet:
~Clean inside with
approximately 6
inch sediment
wedge at inlet.

-2 stain lines
observed

L3

IExisﬁng 48-inch inlet

. Emstlng 48-1nch ouﬂet
y BFW #1=12.3
- W Depth=2.0'

Typical upstream conditions %

L1

X!

) \'\ 1.0" drop from
'} outlet to water at
' ime of survey

Downstream Channel:
- Typically mucky
material

- Wetlands are present
and mapped in NWI
Not a lot of large trees
| due to overhead power

STA A3 [B=2318

Roadside

§ drainage ditch,

width= 6.5",
depth=1.2"

Typical downstream conditions
from SR 507 to pnvate roadway

BFW #3= 16.0°

o

k 2.5 undercut banks

ﬂiririuu 1r GULVERT INLET
0 125 1S0IWITA
:n 13+08 |E=231,

anale rcadway culverts 36-inch tusled
corrugated metal pipe and 24-inch overflow pipe

7 WSDOT

SWM throughout reach and
evidence of historic beaver activity

BFW #4= 40
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Field Report Form

Figure 8 Culvert inlet looking downstream

o

Figurs 8 Erosion on right Gank at 180 degres turn [Isft), groundhater sesp (right) Figure 10 Scour pool above culvert outlet (left), scour pool from left bank (right)
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roject Complexity Form

- Project Complexity Field Form |~ T

s WSDOT | plexity L
HvdraUIics Stream Mame: WOEW |D Numiber
Secti 0 n Tributary ta: State RoubesMP:

Zibe Visit Type:

 All fields filled out

« Comments on why
elements selected

General Instructions
The following elements of prajects should be discussed before the production of 3 Preliminary Hydraulic Design by
members of WSDOT and WDFW to identify the level of complexity for each site, and corresponding communication

L] L]
[ ] F u tu re CO n d Itl O n S =nd review. Whilz certain elemants may be categorized as indicators of 3 low/medium/high complexity project, thase
are only suggestions, and newly acguired information may change the level of complexity during a project. The
ultimate documentation category for a given site is up to both W3DOT and WDFW, considering both site
u u characteristics and synergistic effacts.
 Living document
complexity. The assigned level of complexity determines the appropriate zgreed upon review from WDFW [see
" gccompanying document, coming soon). Ultimately, WSDOT needs to acquire an HRA from WDFW for fish passage
[ ] Rev I eW P ro Ce S S projects and the agreed upon communication and review of praject elements will contribute to efficiencies in the
permitting process.
] Levels of Complexity Follow up/Observations
—_ H Q H yd rau I ICS Category Project Elements Low | Med | wign
Channel realignment

— Tribes

Discuss the following elements as they apply to the project. Rank each element az low, medium, or high in

Stream grading extents

Expected stream movement
[migration)

Stream Design

Factors (alignment, profile, bed mix)

Gradient {marphology)

Slope ratio

Sediment supply

7 WSDOT o




Project Complexity Form

Levels of Complexity

Category Project Elements Low | Med | High Follow up/Observations

Stream size and bankfull width

Meeting requirements for
freeboard

Fill depth above barrier
Levels of Complexity Follow up/Observations I Pt '

Category Project Elements Low Med | High

Risk of degradation/aggradation
Channel realignment

Long culvert criteria/openness

=

E Stream grading extents bl

2 Channel confinement &

a loodplsin Utilizstion Ratio (FUR
E.n '-é Expected stream movement Floodplain Utilization Ratio (FUR)
w o -

S8 [migration) o

EE g imulati
m g E Meeting Stream Simulation
£ Gradient hol £

&5 radient {morphology) v

s g

n 2 Tidal influence

2 Slope ratio é

fid

Alluvial fan
Sediment supply

Presence of other barriers nearby

Potential for backwster impacts

Presence of infrastructure nearby

Need for bank protection

Geotach or seismic
considerations

7 WSDOT 2o




Project Complexity Form

Complexity Field Forms Instructions to Hydraulics Lead Complexity Field Forms Instructions to Hydraulics Lead Cont.
Project Element Definitions: Prior to Site Visits:
If elements are not applicable, write N/A under Follow up/observations O Fillin headings of Complexity Field Form

% S O Do desktop assessment of the elements in the list
TERAM N "ackon O Understand Project Element Definitions. Please reach out to HOH if unsure of what Project Element Covers.

* Channel Realignment: Iz there 2 horizontal channel reslignment anticipated? (High = significant; Medium =
Mederate; Low = Remain in place)

*  Stream grading extents: How far upstream and downstream is grading expected? [High = significant; Medium = o
Mederate; Low = Minor Grading)

*  Expected Stream Movement (Migration): How much movement is expected by the creek both in relation to the
stream oversll and the potential structure. (High = Channel lateral migration is expected: Medium = Some O Update electronic version of form and attach to Site Visit 2 Field Report Form for review/distribution.
movement expected, particularly in newly exposed roadway fill siopes; Low = No movement expectad, and O Estimate the anticipated level of complexity using the field report elements.
geotechnical data is available to back up this aszaszment|

Site Visit 2:

Fill out field form in the field and/or adjust any project elements that were assessed during the desktop
zsseszment. Recommend bringing the Project Elements Definitions on site a5 reference.

Site Visit 3:

of gradient? (High = Step-pooi or greater; Medium =

upper end of plane bed trending towsard step-pool; Low = Plane bed/poal riffle)

* Slope ratio: Is it possible to meet the slope ratio (High = No; Medium = Probably/Maybe; Low = Yes) ; 7 P T T S R KRR RuA

*  Sediment supply: Are there any risks to the project overall due to sediment supply or will sediment supply O Bring the Project Elements Definitions on site as reference.
impact any of the design elements for the project, for example, a high sediment supply or upstream sediment O Go over each element of complexity in the field and obtain concurrence. Note any additional information,
trap (High = Yes; Madium = Probably/Maybe; Low = No) concerning factors, or other notes on each element. If there are additional notes in general, add those to the

=dditional notes under anticipated level of complexity.

Structure Factors O Obtain concurrence on anticipated level of complexity.

*  Stream size and bankfull width: How Iarge is the stream? (High = 30" +; Medium = 15°-30" Low = 2"-15')

*  Meeating freeboard requirements: Can freeboard above the 100-year be met? (High = No, not without 3
significant roadway raise; Medium = minor roadway raise may be necessary; Low = Yes)

*  Fill depth above barrier: Will the depth of fill above the crossing make things complicated? (High = Yes, either
high fill or low fill; Medium = moderately low or high, may cause complications but won't know until further
analysis is done; Low = No)

*  Rizk of degradation/aggradation: Is there 2 risk for the stream to aggrade or degrade? (High = Yes; Medium =
Probably/Maybe; Low = No}

* Channel confinement & Floodplain Utilization Ratio (FUR): (High = uncenfined; Medium = borderline of
confined/unconfined; Low = confined)

#* Meeting Stream Simulation: Can stream simulation be met? Look at the other design factors that have been
identified already and rate_ If systems fs tidal this is N/A. {High = unlikely to meet stream sim; Medium = some
elements of risk have been identified and more evaluation is necessary; Low = stream simulation can be met)

* Tidal Influence: [High = below head of tide; medium = above head of tide; low = non-tidal).

*  Allevial Fan: (High = on alluvial f2n; medium = possibly on f2n or fan not expectad to impact design; low = no fan)

® Presence of other barriers nearby: Are there other barriers nearby that could impact the design of the crossing
in question. (High = yes; medium = maybe; low = no)

* Potential for backwater impacts: |s there a risk for backwater impacts either by the W5DOT crossing onto other
properties (High = yes; medium = maybe; low = no}

*  Presence of infrastructure nearby: Are there design constraints at this location that limit the design and possibly
the compliance with stream simulation? Note them in the notes if there are. (High = yes; medium = maybe; low
=na)

* Need for bank protection: Is bank protection expected. If in deep fill the answer is yes unless geotechnical data
supports otherwise. [High = yes; medium = maybe; low = na}

* Geotech and/or seismic considerations: Are there geotechnical concerns at this site either through the already
received Geotech or perceived as part of the site visit? (High = yes; medium = maybe; low = no)

7 WSDOT oY




1st Meeting with Comanagers

Who:
* Project Team
« Comanagers

Purpose:
* Highlight important
Site Visit 3 elements

Deliverable:

* Any information
requests from
comanagers

7 WSDOT

Exhibit 800-5 Preliminary Hydraulic Design: Stream Design Process

HYDRAULIC
SURVEY [ MODELING / DRAFT PHD
1L MONTH - 4-6 MONTHS {depending on complexity)

6 SITE VISIT 3 a

CONCURENCE MEETING | =
(REGION COORDINATED)

SITE VISIT 1

SURVEY ASSESSMENT
[SURVEYOR COORDINATED)

SITE VISIT 2

PRE-DESIGN ASSESSMENT
(HYDRAULIC ENGINEER COORDINATED)

PERSONNEL

» Hydraulic Engineer *?

PERSONNEL

* Project

Created = Hydraulic Engineer *?

« Right of * Surveyor ' . Geumorphu\ngm 1 ngineering
Entry * Biologist ' ® Fish Pass Design Manager
Obtained PURPOSE * ESO Biologist = Region Env.
Adequate * Develop survey request map s WDEW s Tribels)
for long h ROE points PURPOSE
profie * Observations for scour
¢l * Assess site & determine extents : PURPOSE
assessment | assessmen
| of survey needed for hydraulic * Agree up; kfull width and

- * Conduct stream assessment

purposes reference reach

. 7 > :

P R N Discuss project constraints & Db gial it
constraints « Fill out Hydraulics Field Report * Document concurrence

Can be WSDOT or Consultant.

Twean Site Visits 1 and 2, but will be the sam: en Site Visits 2 and 3

5 and of
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Site Visit
Who:
* Project Team

Purpose:

« Agreement on
bankfull width &
reference reach

* Discuss project
constraints

Deliverable:

* Field Report Update
or PHD Update

7 WSDOT

Exhibit 800-5 Preliminary Hydraulic Design: Stream Design Process

HYDRAULIC

SITE VISIT 1

SURVEY ASSESSMENT
[SURVEYOR COORDINATED)

SURVEY o

1 MONTH -

SITE VISIT 2

PRE-DESIGN ASSESSMENT
(HYDRAULIC ENGINEER COORDINATED)

SITE VISIT 3

CONCURENCE MEETING
(REGION COORDINATED)

+ Project

Created

« Right of
Entry
Obtained
Adequate
for long
profie

assessment

Can be WSDOT or Consultant

PERSONNEL
= Hydraulic Engineer 2
* Surveyor
PURPOSE
= Develop survey request map

h ROE points

extent

of survey needed for

ydraulic

pi

poses
« Identify visible hydraulic

constraints

nay be diffe

PERSONNEL
= Hydraulic Engineer 2
» Geomorphologist *

= Biologist !

PURPOSE
* Observations for scour
assessment
* Conduct stream assessment

* Discuss project constraints

» Fill out Hydraulics Field Report

Manager

* Region Env.

« WDFW

* Tribe(s)

PURPOSE

* Agree up

nstraints

* Document concurrence

* Discuss projec

enges.
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Site Visit 3

Do: Do not:

* Discuss project « Concur on a structure
constraints size without analysis

* Fill out the * Miss getting
concurrence form concurrence form

+ Talk about any initialed

comanager concerns
» Discuss next steps

* Revisit Site Visit 2
notes to make sure
additional data isn’t
necessary

7 WSDOT 40




Field Report Form

7 WSDOT | _ Site Visit 3 Field Report :‘m”’m'
. All fields filled out in | Hydraulies '——
detail _oectlon —
* Include photos -
* Any additional B

Describe who was involved, extents collection occurred within. If no additional doto was collected on this wisit, delete

L] ]
g at h e red I n fo rm atl O n Elz:::":‘gjss.fte conditions, channe! geomorphology, hobitat type and locaotion, flow splits, LW locotion and quantity,

atc.

Phatas:

e Review Process AAny relevant photographs placed here with descriptions
— HQ Hydraulics
— PEO
— WDFW
— Tribes

7 WSDOT w1




Concurrence Form

2 WSDOT Site Visit 3 Concurrence Form

Pregared By

mmmmmm 4

Hydraulics . _
Section = = e

Seream Hame:

Sankull Measuremnents:

* All fields filled out in
detail

 Make sure everyone
IS In agreement

* Note missing parties e -
o Get initialS from |iSted Reference Reach Morphology: Concurrence Reached: Yes: O No: O

nnnnnnnnnnnnnnnnnn

additional Motes:

Habitat Connectivity Memo: Received or In Process  Requested T Mot Requested O

p a rti e S Additional Notes:

 When compiling Field = S
Report Package, a
scanned version of
this is required S T———

Praject Mext Stepsfadditanal Notes:

7 WSDOT 2




Attendance Form

v WSDOT

Section

Site Visit 3 Attendance List

Prepared By

mmmmmm e

Hydraulics |

Stream Hame:

rrrrrrrrrrrrr

EEEEEEEEEEEE

Sankiull Measurements:

E-mail

* Fill out to best of

ability prior to site visit

3 using invitee list

 Add additional names

dS necessary

7 WSDOT
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Site Visit 3 Instructions

Site Visit 3 Forms Instructions to Hydraulics Lead
Prior to 5ite Visit:

O Fill in headings of Site Visit 3 Field Report, Site Visit 3 Concurrence Form, Site Visit 3 Attendance List, and Site
Vizit 2 Complexity Form

O Determine whether a habitat connactivity memo is expected on the project. If yes, check the received orin
process box on Site Visit 3 Concurrence Form

O Detzrmine who the representatives from WDFW, Tribes, HQ Hydraulics, and Hydraulics Lead will be, fill in
names/organizations under Comanager/W3DOT Initials

O Obtsin sttendance list from W3DOT PEO or Scoping Team. Fill in Site Visit 3 Attendance List. Make sure to leave
extrs space in case there zre unexpected people. Leave “prasent” blank.

O Bring survey print out or other long profile information and know the slope of the reference reach AND
zpprozimate design slope.

O Determine what the approximate bankfull flow depth is.

O If avzilable, have rough ides of what the structure size might be {is it stream sim or will it be larger?)

During Site Visit:

O Complete the Site Visit 3 Complexity Form_ See Site Visit 3 Complexity Form instructions for further information.

O HNote where bankfull widths were taken and what the measurements are. Make sure comanagers are present
and agree with the measurements as they are being pulled. Maks sure measurement pulled are accurate and in
accordance with the WAC/WCDG. Consult HQH Reprazentative in the field if there are concerns. If additional
width should be accountad for in the final Minimum Hydraulic Opening Width due to uncertzinties in planform,
wood, etc., note that here. Note whether or not concurrence was reached. If concurrence is not reached it must
be noted as to why it is not and whether additional steps nead to be taken.

O Discuss and note reference location, any features that are expacted to be replicated, the reference reach
morphology, and any other defining details. Ensure comanager concurrence on these detajls.

O Discuss whether a habitat connectivity mema is expected on the site. Note whether one is requested by the
team and if it is requested, note any reasoning behind this. ([noted critter utilization of existing crossing, green
belts, other evidence, etc.] If request is due to smaller creatures, discuss whether the group thinks the proposed
structure would automatically accommaodate those.

O Mote any additional information that the comanzagers want

O Discuss any additional steps or any additional site notes.

After Site Visit:

Scan Site Visit 3 Concurrence Form and Attendance List
Update Site Visit 3 Complexity form by either scanning field copy or electrenically updating
Add any additional data collection, observatians, or photographs to the Site Visit 3 Fisld Report

oooo

Compile Site Visit 3 Field Report Form, Complexity Form, Concurrence Form, and Attendance List into single
document and provide to WEDOT through project specified channels for review

7 WSDOT
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2" & 3r1 Comanager Meetings

Who:
* Project Team
« Comanagers

Exhibit 800-5 Preliminary Hydraulic Design: Stream Design Process

HYDRAULIC
SURVEY [ MODELING / DRAFT PHD
1L MONTH - 4-6 MONTHS {depending on complexity)

SITE VISIT 2

PRE-DESIGN ASSESSMENT
(HYDRAULIC ENGINEER COORDINATED)

SITE VISIT 1

SURVEY ASSESSMENT

Purpose:
* Review/preliminary =R

CONCURENCE MEETING
(REGION COORDINATED)

Created « Hydraulic Engineer .2 * Hydraulic Engineer 2 * Hyd ;

« Right of ® Surveyor . Geumorphu\ngisﬁ * Project Engineering .
COI l Cu rre I I Ce O I I Entry SHiokime: * Fish Pass esign Manager

Obtained PURPOSE * ESO Biologist = Region Env.

Adequate * Develop survey request map « WDEW * Tribels]

PURPOSE

.
I for long h ROE points
I | I I I l I l profie o S B e FrsiTe BRI * Observations for scour PURPOSE

assessment | assessment
asassnent « Agree up kfull width and

of survey needed for hydraulic
- * Conduct stream assessment

purposes
e hydraulic * Discuss project constraints * Discuss project constraints

alternatives, early
wood layout, structure

refere

Can be WSDOT or Consultant. » et con ence for the at:

©n Site Visits 2 and 3

aulic E Twean Site Visits 1 and 2, but will be the camy

s and other challenges

Deliverable:
 PHD Updates

7 WSDOT




Specialty Group
Pre-Design

SPECIALTY GROUP COORDINATION | PRE-DESIGN
EXHIBIT 800-1

PRE-DESIGN

Coordination -

A
2 WSDOT

DESIGN

Preferred Stream Alignment Alternative Selection

Pre-Design Team
Assess how stream alignment may affect: utilities, easements, roadway

geometry, etc. Geotechs complete desk review of site to determine drilling
plan and permits.

Geotechnical Scoping

Memo/Package

Pre-Design to

i i i ?
Design Handoff What is the project delivery method?

Pre-Design Team +

Design Team + Design- Design-
Hydraulics Bid-Build Build
See pre-design

handoff checklist.

Geotechnical + >
Pre-Design Team

Preferable for Geotechnical
Scoping Lead to coordinate

Determine
Structure Free
Zone (SFZ)

PHD Production and Review PHD

. i . (Refer to PHD/FHD Template and PHD Review Flow Chart v4) Complete
prior to starting geotechnical N
o Pre-Design Team +

memo / package. Drilling ) Hydraulics +

plan may need to be Hydraulics GZatech nical* +

updated based on stream Preferred stream design alternative selected. Preliminary scour estimated based Bridge

realignment. on geotechnical scoping memo/package and minimum hydraulic opening. .
See pre-design
guidance for fish
passage projects
document.

Supplemental Geotechnical Scour
Scoping Memo/ Package Countermeasures

Coordinate Additional
Geotechnical Data Needed to
Support the PHD

Preliminary

Total Scour

Pre-Design Team +

Pre-Design Team +

Geotechnical + Pre-Design or Design Geotechnical + Hydraulics Hydraulics Hydraulics +
Team + Hydraulics If early coordination did not Are ;Cz‘;' caun:er i'_'i"e”s‘" es Pre-Design Team

3 K . . needed for protection o
Pre-Design or Design Team happen prior to starting the of walls: roadway Update preliminary
coordinates with Geotechnical Scoping SBDTECF?WI'CQJ scoping memo, emba .nkvm ents; or total scour based on
Lead and PHD Lead on methods determine if supplemental restoration components SFZ (if needed).

geotechnical data s needed

(e.8., borings, hand augers, etc.) for

(e.g., LWM proposed or

obtaining additional geotechnical data to support PHD for assessing accumulation of LWM
to support PHD for assessing various various components of anticipated inside a water
components of total scour. total scour. crossing structure)?

General Notes

* Incorporate seismic design of
walls, structures and proximity
of unstable slopes.

Contact HQ Hydraulics with questions.

7 WSDOT

Determine if
Structure will

be Contractor
Supplied

Design Team

For structure span
widths less than 30 feet,
Design Team determines
if a structure will be
contractor design. For
structure span widths
equal to or greater than
30 feet, structure will be
designed by WSDOT HQ
Bridlge and Structures.
See DM Chapter 710
and Standard
Specification 6-20.3

Prepare
Design-Build
Documentation

Pre-Design Team +
Hydraulics +
Geotechnical +
Bridge

Refer to

Design-Build Manual

see Design
Flow Chart
(Exhibit 800-3)

| see Contractor
Supplied Design

see Design
Flow Chart

(Exhibit 800-3)

Flow Chart
(Exhibit 800-2)




Draft PHD

Washington State
" Department of Transportation

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

SITEVISIT 1

SURVEY ASSTSSMENT
[SLIRVEYDR COORDINATED]

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

HYDRAULIC

SURVEY
LMONT [>

MODELING / DRAFT PHD

SITE VISIT 2

PRE-DESIGN ASSESSMENT
(HYDRALILIC FNGINETR CODRVMATED)

4G MONTIIS (depording en complexity)

See Note
6 SITE VISIT

L
* Project PERSONMNEL PERSOMMEL PERSONNEL
Created * biypdraulic Engineer -* = Hydraulic Enginser "7 = Hydraulic Engneer &7
oA » e oloaist » Project s -
« Hight of ® Surveyar hLDn!DIDh.)Ingh Project Engireening Office
Enty * Biologist ! * Fish Passage Desigr Manager
Obtained PURPDSE « ESO Biolegist  » Raglon Eny
Adequate * Deve op sdrvey request rmap = - WIEW » Tribe(si
far lnng with ECE paints FURPOSE
afi » Dbservabions for scour
e # Assess gite & determine extents F FURPOSE
il of survay needad far hpdraulc Y . « Agree upon bankfull width and
purpcses * Conduct stream 2ssesiment referencs reach
= identify sikle hydraulic * Discuss project coastrairts « Discuss project const-gints
cerstraints * Fill out Hydraulics Feld Report * Document concurrence

Can be WSDOT or Conssdtant.

* Hydraube Engineer may be difforent botwoen St

7 WSDOT
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2% MEETING

23 far

PHO

FeviEW
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3" MEETING
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Review Process _

PRELIMINARY HYDRAULIC DESIGN (PHD) 2 WSDOT
REPORT REVIEW PROCESS

INTERNAL EXTERNAL

[ DRAFT PHD
ToHa CONSULTANT
START [ = "
<Q
L
g
&8
&8

REVISED

V

I
iy
\/
\/

WDFW AND TRIBES s

FINAL PHD

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

7 WSDOT
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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

7 WSDOT 5




Review Process _

PRELIMINARY HYDRAULIC DESIGN (PHD) 2 WSDOT
REPORT REVIEW PROCESS

INTERNAL EXTERNAL

[ DRAFT PHD
ToHa CONSULTANT
START [ = "
<Q
L
g
&8
&8

REVISED

V

I
iy
\/
\/

WDFW AND TRIBES s

FINAL PHD

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

7 WSDOT
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Comment Form

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

SR42_MP42.42_ArthurDentCreek_8994242 IntReviewCommentForm

State Route 42
Mile Post 42.42
Stream Name ArthurDentCreek
WDFW ID 994242
Review Level IntReview
Due Date 10/4/2023
PHD Organization Galaxy Engineering|
PHD Contact Douglas Adams
PHD Contact Phone 360-420-4242
Region OR

WSDOT Project Office - Engineer
WSDOT Project Contact

WSDOT Contact Phone

7 WSDOT el




HQ/Internal Comment Form

PHD 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:
Douglzes Adams 360-420-4242 Galaxy Engineering
2013 WCDG Hydraulics Manual Ch 7 WAC 220-660 WDFW - Washington State Fish Passage WSDOT - Fish Passage Inventory

COMMENT # HEADING / PARAGRAPH SEVERITY OF COMMENT REVIEWER'S COMMENT 3 DESIGNER'S RESPONSE

[2] Clarity Needed
[1] Fatal Flaw: Does not meet
design criteria

[2] Clarty Needed: Needs
dizcuss on; insufficient

information.

oaredtenes [1] Fatal F_Iaw:f: Does not meet
design criteria
[2] Clarity Needed: Needs i
discussion: insufficient
information, misunderstanding
of design criteria
[3] Desired Element: Suggestion |
for design, future consideration

7 WSDOT R




Review Process _

PRELIMINARY HYDRAULIC DESIGN (PHD) 2 WSDOT
REPORT REVIEW PROCESS

INTERNAL EXTERNAL

[ DRAFT PHD
ToHa CONSULTANT
START [ = "
<Q
L
g
&8
&8

REVISED

V

I
iy
\/
\/

WDFW AND TRIBES s

FINAL PHD

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

7 WSDOT
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Review Process
PRELIMINARY HYDRAULIC DESIGN (PHD) %;‘WSDOT

REPORT REVIEW PROCESS

INTERNAL EXTERNAL

[ DRAFT PHD
ToHa CONSULTANT
START - =1 ~
<Q
L
S
& =
&8

REVISED

V

. .
\/

WDFW AND TRIBES s

FINAL PHD

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

7 WSDOT
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Low Complexity Stream

Summary

 Document
summarizes how the
design meets WCDG

e Stand alone

e Cover all elements
laid out

7 WSDOT

= Low Complexity Stream Summary |™*
?’- WSDOT Project Mame: WDFW D Numbser:
H¥drau|ics Praject Sffice: County:
Secti 0 n Stresm Name: State Raute/NP:
Brief Project Summary

The Washington State Departmant of Transportation [WEDOT) is proposing 2 project ta provide fish passage at the State
Route (SR) X crossing of NAME Creek st milepost [MF) 330 within WSDOT’= Olympic/Morthwest/Southwest/Narth
Central/South Central/Eastern region. The existing structure at that location has been identified as a fish barrier by the
Washingten Department of Fish and Wildlife (WDFW) and WSDOT Environmental Services Office (ES0) (site identifier
[ID] SITE NUNMBER), 8nd has an estimated XX linear feet |LF) of habitat gain.

MAME Cresk exhibits a GEOMORPHOLOGY TYPE planform and has a bankfull width of X feet az identified during Site Visit
3 [see attached field notes).

The proposed project will replace the existing STRUCTURE TYPE, LENGTH, HAMETER/WIDTH with a structure designed
to zccommadate a minimum kydraulic width of X feet. The proposed structure will be approximately X fest long and the
project is proposad to include approximately X feet of channel grading {including the structurs length). The proposed
structure is designad to mest the requirements of the federal injunction uzing the DESIGN METHODOLOGY
(confined/unconfined bridge or stream simulation design criteria) as described in the 2013 WDFW Water Crossing Design
Guidelines (WCDE) (Barnard et al. 2013). This design also meets the requirements of the WSDOT Hydroulics Maonual!
[WSDOT 2022a). The crossing location can be seen in the Vicinity Map below.

Add Figure 1 from PHD Template. If there are any design exceptions/deviations, they need to be summarized here too;
however, if there are any exceptions/deviations they must be reviewed with the Comanogers ond there must be
agreement thot the project it still Low Complexity.

Design Elements

Floodplain Utilization Ratio FUR: Value  O>3.0 (Unconfined)  CI<3.0 {Confined)

Design Methodology CJ5tream Simulation O Bridge

Structure Length Value ft Long Structure? O ¥es O Ne
Preliminary Scour Vlue ft (100-year] Value ft {S00-year)

Migration Risk Cllow [ Not Low Scour Countermeasures? (I Yes [ Possibly [ Mo
Gradient Walue % Downstream  Waluet Upstream  Value % Reference Reach
Element Requirement Proposed

Channel Morphology

Minimum Hydraulic Width

Slops Grodient (0.75% to 125% of Ref Reach) | Grodient ond Ratio

Freeboard above the 100-year
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Medium Complexity PHD Light

 Summary form filled
out just like low
complexity

* All medium or high
complexity elements
added per
iInstructions

* All other information
removed from PHD

 Redact information if
only a partial page is
needed

Instructions

This document is meant to be utilized to surnmarize a PHD for a medium complexity site (per the Project
Complexity Field Form) and as agreed upon by W5DOT and Co-Managers.

The intent of this document would be to provide how the design meets the WAC, Water Crossing Design
Guidelines, and Hydraulics Manual. This document and the PHD “Light” would be attached to a summary memo
from region to WDFW and Tribes (if Tribes elect to use this method of review rather than the full PHD). The PHD
is still required to be written for all crossings.

PHD “Light” to simply be the full PHD with PDF pages removed per the guidelines below. This will allow PDF
pages to be added back in upen request from the co-managers and updates to be made in the original Word
document to carry through both the full PHD and PHD “Light”. If sections that are to be deleted are on the same
PDF page as sections to remain, place a box over the deleted sections and flatten the PDF prior to saving or use
the Redact Tool (see below).

4.2 Minimum Hydraulic Opening

The: minimum hydraulic opening is defined honizontally by the hydraulic width and the total
height s determined by vertical clearance and scour elevabion. This section describes the
minimum hydraulic width and vertical clearance; for discussion on the scour elevation see
Section 7. See Figure 14 for an ilustration of the minimum hydraulic opening, hydraulic width,
freeboard, and maintenance clearance terminclogy

HYRAILE W

1 seamTamaTE

=
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Medium Complexity PHD Light

PHD Content to Always Be Removed Full PHD to Produce "PHD Light”
Sections that can always be removed unless concerns have been brought up relating to them include:

2.1 Site Description

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

51

6 Floodplain Evaluation (unless in a FEMA SFHA or there s concerns for human health and safety)
References

Appendix A: FEMA Floodplain Map {unless in 2 FEMA SFHA)

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 (EHD 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

Fill depth above barrier

4.2.3 and not needed for meeting freeboard requirements

Risk of degradation/aggradation

Long culvert criteria/openness
ratio

4.24

Channel confinement &
Floodplain Utilization Ratio (FUR)

2.7.2 1, Entire Section 5, Appendix E, Appendix H, Appendix |

Meeting Stream Simulation

Category

Project Elements

Tidal influence

Alluvial fan

Sections to Remove if Complexity Form Indicates Low Complexity

Presence of other barriers

2.3 and not needed for Geotech considerations
Sediment supply

Stream size and bankfull width

Structure
Factors

Meeting requirements for 4.2 3 and not needed for fill depth above barrier

freeboard

7 WSDOT

412
Channel realignment nearby

x

E Potential for backwater impacts

'E Stream grading extents
. o Presence of infrastructure 2.6.2 Existing Conditions
L] ‘:E Expected stream movement 2.1.5 nearby
g B (migration) 8, Appendix M

et .
E E 264 Need for bank protection
ERE Gradient (morphology)
0B Geotech or seismic 2.3 and not needed for sediment supply

]

T : 413 considerations

= Slope ratio

T

=
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External Comment Form

PHD 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:
PHD AUTHOR CONTACT: PHD AUTHOR CONTACT PHONE: PHD AUTHOR ORGANIZATION:
Couglas Adams 360-420-4242 Galaxy Enginezring
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 guestions at the bottom of the page.

2013 WCDG Hydraulizs Manual Ch 7 WAC 220-660 WDFW - Washington State Fish Passage WSDOT - Fish Passage Inventory

COMMENT # HEADING / PARAGRAPH SEVERITY OF COMMENT REVIEWER'S COMMENT DESIGNER'S RESPONSE

Future refinement

[2] Clarity Needed
[3] Desired Element | -
[1] Fatal Flaw: Does not meet !
design criteria

[2] Clarity Mzeded: Meeds

dscusson; mufficient : [1] Fatal Flaw: Does not meet
o design crtei
for design, ftwre considerstic] [ 2] Clarity Needed: Needs [
discussion: insufficient i
information, misunderstanding
of design criteria

[3] Desired Element: Suggestion
for design, future consideration
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External Comment Form

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 {2 Ne

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

@ Yes O Mo

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

@ Yes 3 No

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

@ ves Mo

7 WSDOT
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Review Process _

PRELIMINARY HYDRAULIC DESIGN (PHD) 2 WSDOT
REPORT REVIEW PROCESS

INTERNAL EXTERNAL

[ DRAFT PHD
ToHa CONSULTANT
START - =1 ~
<Q
L
S
& =
&8

REVISED

V

. .
\/

WDFW AND TRIBES s

FINAL PHD

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

7 WSDOT
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Structure Free Zone

What is it? And purpose.

Structure Free Zone (SFZ) — An imaginary, rectangular prism of infinite length both
upstream and downstream, that 1s horizontally -:ah:ltﬂrad on the Bearing of Stream, 1s parallel
to the Bearing of Stream. and which represents the minimum boundary within which no part
of the fish passage structure, including footings, shall be allowed unless meeting the criteria
for an allowable exception in this paragraph. It 1s bounded on top and bottom by the CTE and
the CBE respectivelv, with minimum interior width equal to the minimum SFZ Width
specified in Table 2.30-B. Width. Allowable exceptions are as follows: Fillets may be inside
the SFZ provided both of the following are true: (1) the sum of all fillet areas 1n a given cross
section 15 less than the 2% of the area calculated as the SFZ Width multiplied by the SFZ
Height. and (2) all fillet areas are entirely above the elevation of the Hydraulic Design Flood

plus Hydraulic Design Flood Freeboard.

A defined, 3-dimensional shape, that no
portion of the crossing structure can
encroach.

7 WSDOT ol




Structure Free Zone

How it’s determined

Start with PHD requirements

v
Washington State
L/ ’ Department of Transportation

SR 20 MP 105.42 Olson Creek: Preliminary Hydraulic Design
Report

Julie Heilman PE
State Hydraulic Engineer
WSDOT Headquarters Hydraulics Office

Raymond Walton, PhD, PE, D.WRE, Project Manager
WEST Consultants, Inc.

Corinne Homer, EIT, Staff Hydraulic Engineer
WEST Consultants, Inc.

SR 20 Olson Creek to Skagit River — Remove Fish Bamier
MP 105.42 Olson Creek

Preliminary Hydraulic Design Report
April 2020

7- Washington State
L/ ’ Department of Transportation

SR 20 MP 94.82 Unnamed Tributary to Skagit River:
Preliminary Hydraulic Design Report

T o= e

Julie Heilman PE
State Hydraulic Engineer
WSDOT Headquarters Hydraulics Office

Raymond Walton, PhD, PE, Project Manager
WEST Consultants, Inc.

Alec Robertson, P.E., Senior Engineer
WEST Consultants, Inc.

SR 20 Unnamed fo Skagit River — Remove Fish Bamier
MP 2482 Unnamed Tributany
Prefiminary Hydraulic Design Report
February 2020



Structure Free Zone

How it’s determined

7 WSDOT
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Structure Free Zone

Potential Modifications

Revise SFZ based on project specific 1
constraints and risks.
Examples: —
* Increased height for long culverts to
ensure maintainability. s o
* Increased depth for scour risk. —— T L
* Increased width to accommodate " -
. . . SECTION B-B
design of features within the structure. | -
* Increased depth due to geotechnical e
characteristics. / P
,,, TR - ] 1
11— - -
| ]
SECTION A-A

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

7 WSDOT



What is a Bridge?

ad Ao ﬁ

]

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

SR 542 Anderson Creek, built 2015

7 WSDOT



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)

|

41,0 MIN. HYDRAULIC OPENI NG
MN CHORD SEE WOTE 3) MM, L CHORD

~] / / MARIES VARIES

r-10, ¥ 125 | 125 ¥ -1

______________________________ I P

! l; A.4' MIN. FREEBOARD
o ve — ot
71 | :
031 |

F|N|SHED GRADE |-

5 MIN,
SECTION B

STATION
CR(4) 2+428.9 TO CR(4) 3+58.9
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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

NEWLY DRIED AREA
(DARK BLUE FILL)

7 WSDOT




No-Rise Assessment

2. For projects within FEMA regulatory floodways based on FEMA's effective flood maps
(e.g., Floodway Zone AE):

a. HQ Hydraulics conducts no-rise analysis based on FEMA's standards.?
b. If there is no rise in Base Flood Elevation (BFE):
i. Region requests that the local review and approve the no-rise certification.

ii. Region submits floodplain development permit application to the local (if required
per local code).

c. If there is a reduction in BFE OR changes to the extent of the floodway:
i. Region submits floodplain development permit application to the local.

ii. HQ Hydraulics submits Letter of Map Revision (LOMR) to FEMA through the local
after construction is completed based on as-built conditions.?

d. If there is a rise in BFE:

i. Region submits floodplain development permit application to the local and HQ
Hydraulics submits Conditional Letter of Map Revision (CLOMR) application to
FEMA through the local.3

ii. HQ Hydraulics submits LOMR to FEMA through the local after construction is
completed based on as-built conditions.?

7 WSDOT b




Design Delivery Methods

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

+  Use minimums from PHD as 30% design or continues
requirements in RFP working on design with

- PHD updated by Design- Hydraulic Design Team
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

70
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Design Build

7 WSDOT

RFQ

Assist Region in RFQ if
needed

L

HQ Hydraulics Reviews
RFQ

\ 4

RFQ Advertised

, 2

3 Teams Chosen by
Evaluators

RFP

PHD Information
Populates 2.30

$

2.30 shared with
comanagers by region

$

2.30 is updated to
reflect any necessary
changes

\ 2

_ RFP is advertised




Design Build
Proposals

DB teams work on
— proposals

\ 4

HQ reviews appropriate ATCs and Comanagers attend
helps answer RFIs/Questions, contractor 1:1s, review
1:1s as necessary ATCs if necessary

\ 4 \ 4

Teams Submit
Proposals

Proposals Evaluated,
DB selected and Project —

Awarded

7 WSDOT




Design Build

Design
Design Teams hold DB Team reviews PHDs
‘ comanger coordination and updates to reflect
meetings for updates their design if necessary
HQ

Hydraulics/Comanagers
review updated design

2

Design Teams hold
comanger coordination
meetings for updates

Permits - Final FHD

7 WSDOT 73

Draft FHD Reviewed
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Progressive Design Build

Phase |
Design Teams hold DB Team reviews PHDs
coordination meetings and updates to reflect
for updates their design if necessary
HQ

Hydraulics/Comanagers
review updated design

2

Design Teams hold

coordination meetings
l for updates l

Draft FHD Reviewed by | Phase ||| Permits /60% Design /
HQ Hydraulics ‘ Contract

7 WSDOT 4




Progressive Design Build

7 WSDOT

Phase |

Contract Negotiated
with DB Team or
Progress to DBB

\ 4

DBB Path l

FHD Finalized. Final
Design changes
incorporated / discussed

Construction Drawings
Updated

L 2

Construction

75



Specialty Group Coordination -
Contractor Supplied Design

SPECIALTY GROUP COORDINATION | CONTRACTOR SUPPLIED DESIGN**

EXHIBIT 800-2

General Notes

* Incorporate seismic design of walls, structures and proximity of unstable slopes.

Pre-Design Team hands off
to Design Team
{see pre-design handoff checklist)

Preliminary
Structure Limits

Design Team +
Geotechnical*
Preliminary structure
limits completed by
design team

** See DM Chapter 710 and Standard Specification 6-20.3

7 WSDOT

DESIGN

Geotechnical
Substructure Design

Hydraulics + Geotechnical

Coordination to ensure
sufficient geotechnical data
for assessing final total scour
is collected. Geotechnical

design needs to incorporate
seismic design of walls

and structure, proximity

of unstable slopes.

Assess Preliminary
Total Scour

Design Team +
Hydraulics + Geotech*

1. Assess preliminary scour
to determine if preliminary
structure limits and
substructure types
are feasible.

N

Discuss scour risk to
walls and roadway

)

Update Preliminary
Total Scour

Hydraulics

Update preliminary total
scour based on preliminary
structure limits and
additional geotechnical data
(if needed).

w

. Confirm if scour
countermeasures
are needed.

Eal

Incorporate seismic
design of walls,
structures, and proximity
of unstable slopes.

Final Geotechnical Report

Geotechnical

FINAL DESIGN AND PS&E CONSTRUCTION

)

Draft FHD

Hydraulics

Assess final total scour with
information from structure
limits, final roadway grading,
geotechnical report, etc.

Provide water surface
elevation and scour
information to
geotechnical office.

Contact HQ Hydraulics with questions,

7 WSDOT

Contractor Submittals

Region Construction Office +
Region Design Team +
HQ Hydraulics + Geotech

Region Construction Office
coordinates review of Type 3E
working drawings and other
various submittals.

Stream Construction

Oversight

Region Construction Office +
HQ Hydraulics

Region Construction Office
coordinates with HQ
Hydraulics for pre-construction
meetings and oversight of
stream related components.




7 WSDOT

Design Bid Build

—

Draft FHD Reviewed by
HQ Hydraulics

Design Teams hold
coordination meetings
for updates

4

HQ
Hydraulics/Comanagers
review updated design

2

Design Teams hold
coordination meetings
for updates

Post‘GO%ﬁ

=

Permits / 60% Design /
Contract

4

7




Design Bid Build

‘Post 60% Design
Progressive Path FHD Finalized. Final

Design changes
incorporated / discussed

\ 4

Plans Reviewed and
Special Provisions
Updated

L

Advertisement

L 2

Construction
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Specialty Group Coordination -

Design

SPECIALTY GROUP COORDINATION | DESIGN

EXHIBIT 800-3

Pre-Design Team
hands off to
Design Team

(see pre-design
handoff checkiist}

Bridge Site
Data Packet

Design Team

(BDM Appendix 2.2-

for Bridge
Preliminary Plan

(BDM Appendix 2.2-
AS5 Form; Page 145 of PDF)

Design Team +
Hydraulics +
Geotechnical*

General Notes

Preliminary
Structure Plans
EEY

plans completed

* Incorporate seismic design of walls, structures and proximity of unstable slopes.

DESIGN-BID-BUILD

Geotechnical
Substructure De:

Hydraulics + Geotechnical

seismic design of walls

Assess Preliminary
Total Scour

Design Team + Hydraulics+

are feasible.

Update preliminary total
scour based on preliminary
structure plans and
additional geotechnical data
{if needed).

90%

Final Geotechnical Report

Geotechnical

Final PS&E

7 WSDOT

DESIGN-BUILD **

Contractor Submittals

Region Construction Office +
Region Design Team +

Design Team coordinates Design Team * Coordination to ensure Geotech* + Bridge HQ Hydraulics + Geotech
the following: HYdra""‘? + . sufficient geatechnical data 1. Assess preliminary Region Construction
Gﬁ““"‘“'“' + for assessing final total scour scour to determine if Office coordinates
Structure Site Data Bridge is collected. Geotechnical preliminary bridge span Draft FHD FHD various submittals.
Stream Crossing Bridge superstructure design needs to incorporate and substructure types Complete

A3 Form; Page 142 of PDF) and reviewed. and structure, proximity 2. Discuss scour risk to Hydraulics
of unstable slopes. walls and roadway Assess final total scour with .

Design Team + bank 2 information from structure Strea o Construction
Hydraulics D 3. Confirm if scour plans, ﬁn?l roadway grading, Oversight

countermeasures geotechnical report, etc.

are needed. Provide water surface Region Construction Office +
Request for Update Preliminary 4. Incorporate seismic elevation and scour HQ Hydraulics
Geotechnical Total Scour design of walls, information to Region Construction Office
and Hydraulic structures, and proximity Geotechnical and Bridge. coordinates with HQ
nformatics Hydraulics of unstable slopes. Hydraulics for pre-construction

meetings and oversight of
stream related components.

** Thi i t intended for all deli bles. . . .
s processis not intended for all deliverables. Contact HQ Hydraulics with questions.
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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

LEGEND
EXISTING INDEX CONTOUR ——our —  GUT LN END CHANNEL GRADING
EUSTING ITCRMGDINE CONToUR ks — L LC LINE 12+72.31 /
~ BaeG £oxe o D SHoDER e o ces
AR o P
INDEX CONTOUR

= LARGE WOODY MATERIAL (U
INTERMEDIATE CONTOUR RIAL (v

EDGE PAVEMENT Am MEANDER BAR

RETAINING WALL

i — LARGE WOODY MATERIAL
_(:—_:i'% — TPE L2z
- — SEE NOTE 1

L T s Lc e.INE
TR ‘/_7_ . Ao ol

LARGE WOODY MATERIAL

BEGIN CHANNEL GRADING TYPE L2
LC LINE 9+71.93 -~ NOTES; SECTION BB
/ SEE NOTE 1
, 1, LOCATIONS AND OR|ENTATIONS OF LARGE WOODY MATERIAL (LWM) AS SHOWM
] : ON THIS SHEET ARE APPROXIATE. FIVAL LOGATIONS TO' BE STAKED ON SITE
f BY THE ENGINEER,

/ SEE SPECIAL PROVISION "AGGREGATES FOR STREAMS, RIVERS, AND WATERBODIES',
f ; FOR FOCE ACGOUNT ITEM -LDW FLOW CHANNEL GRADING,

. SEE CONTOUR GRADING SHEETS FOR GRADING GONTROL LINES,
. SEE BRIDGE SHEETS FOR STRUCTURE DETALLS,
SEE STREAM DETAL SHEETS FOR MEANDER BAR DETAILS.

T

o o

o B
SCALE [N FEET
LELAND CREEK

7 WSDOT 80




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

* Hydraulic Model

B o e i e S b8 . Tt
# 3 X 5 S W -
R gt ol odhed A o s
: P 5 ] s . 3 -
£ L g
3 — - o o ¢ L
e " . ¥ e
} 2
1 A e 4 2
3 3 R % 3
3 . : £} - =
" gl
e -
e o

SR 112 Olsen Creek, Built 2018
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Seasonal Flow Analysis

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

 Flow Requirements

(

7 WSDOT

Minimum)
— Design Flow: 50%
Exceedance Flow

— Contingency Flow:

10% Exceedance
Flow

7-06.3(2)B Stream Flows
Minimum Stream Flows
At all times of operation the Contractor's temporary stream diversion shall be
designed to convey the following minimum flow rate of walter in cubic feet per
second:

HARLOW CREEK
95 cfs

FISHER CREEK
51 cfs

STEAMEOAT CREEK
26 cfs

During all phases of the bypass installation and decommissioning, the
Contractor shall maintain flows downstream of the project site.

A Contingency System is required for this Project. The capacity of the combined
temporary stream diversion system and the Contingency System shall be
designed to convey the following minimum flow rate of water in cubic feet per
second:

HARLOW CREEK
208 cfs

FISHER CREEK
161 cfs

STEAMEOAT CREEK
126 cfs

82




After FHD

« Update Special
Provisions

 Review updated
Plans

* Address any Region
review comments

7 WSDOT
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