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BLUE COAST
ENGINEERING
MEMORANDUM
Date: March 7, 2024
To: Dave Nakagawara, PE, Port of Port Townsend
From: Kathryn Ketteridge, PhD, PE and Kyle List, PE, Blue Coast Engineering

RN RECEIVED

3/7/3034
Project: Sims Way Gateway and Boatyard Expansion Project
Subject:  Hydraulic Evaluation — Floodplain Impacts

CITY OF PORT TOWNSEND
DSD

PURPOSE

Blue Coast Engineering (Blue Coast) conducted a hydraulic evaluation for the proposed Sims Way
Gateway and Boat Yard Expansion Project (Project site). This hydraulic evaluation demonstrates that
the proposed fill and improvements at the Project site will not adversely affect base flood elevations
(BFEs) as determined by the Federal Emergency Management Agency (FEMA). The project complies
with Port Townsend Municipal Code (PTMC) Section 16.08.200 Encroachments as well as Jefferson
County Code (JCC) Chapter 15.15.080 Provisions for Flood Hazard Reduction. This memorandum
provides a summary of the evaluation, including background information and conclusions.

BACKGROUND

This section provides information about the existing FEMA 100-year floodplain at the Project site and
the improvements within the floodplain proposed as part of this Project. This information was used
to evaluate potential impacts, if any, to BFEs at and adjacent to the Project site due to proposed

improvements.

FEMA 100-year Floodplain

Figure 1 shows an excerpt of the FEMA Flood Insurance Rate Map (FIRM) FIRMette in the vicinity of
the Project site (FEMA, 2024); the approximate extents of the proposed boat yard and trail
improvements are indicated by the red outline in the figure. The Project site is located on FIRM
Panels #53031C0131C and #53031C0132C, which have an effective date of June 7, 2019 (FEMA
2019a). See Attachment 1 for the full FIRM Panels including the highlighted approximate location of
the proposed project. This Project site is adjacent to Port Townsend Bay to the southeast and the BFE
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is impacted by coastal flooding processes. The BFE is not impacted by non-coastal flooding sources

such as streams and rivers.

Coastal transect-based modeling was used by FEMA to determine the BFE at the Project site. The
location of FEMA coastal transects in Port Townsend in the vicinity of the Project site is shown in
Figure 2, which is taken from the FEMA Flood Insurance Study for Jefferson County Washington and
Incorporated Areas (Figure 9, FEMA 2019b). As shown in Figure 2, the BFE established at the Project
site is located within the floodplain associated with coastal transects 48 and 49 (i.e., Port Townsend
Bay transects 48 and 49 presented in Table 17: Coastal Transect Parameters in FEMA 2019b).
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National Flood Hazard Layer FIRMette & FEMA
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Note: Red outline shows approximate location of improvements (fill) proposed within the 100-year coastal floodplain
Source: FEMA, July 7, 2019

Figure 1: Excerpt from FIRMette Map (Jefferson County and Incorporated Areas)
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Approximate
Project Location

Figure 2: FEMA Coastal Transects, Port Townsend (Taken from Figure 9, FEMA 2019b)
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As discussed above, the BFEs for the Project site are coastal BFEs, which are calculated along
transects extending from offshore to the limit of coastal flooding upland. The BFE is estimated as the
total stillwater elevation (stillwater elevation including tides, surge, and setup) for the 1% annual
chance storm plus the additional flood hazard from wave runup and wave overtopping (FEMA
2019b). Figure 3 illustrates the general relationship between the stillwater elevation and wave effects,
as well as the definition of the Coastal VE Flood Zone (wave heights greater than 3 feet) and the
Coastal AE Flood Zone (wave heights less than 3 feet).

V 200 it A Zone _|
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Base Flood Elsvabon

including Wave Effecls —
\ LiIMWA

Shoreline Sand Beach Buﬂdings Owvedtand WM Reqm Limit of M‘q
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Figure 3: Coastal Transect Schematic (taken from FEMA 2019b)

The established BFE's near Port Townsend, including the Project site, were calculated using numerical
modeling of wave generation, runup, and overtopping using the U.S. Army Corps of Engineers
ADCIRC model in November 2012 (see Table 17 in FEMA 2019b).

Project Work Within the 100-Year Floodplain

The Project site is partially located within a coastal AE flood zone. No part of the Project site is
located within a coastal V flood zone or a regulatory floodway. The coastal BFE at the Project site is
equal to 12 feet NAVD88. As stated previously, this BFE is defined as the sum of the 1% stillwater
elevation (from tides and storm surge) plus impacts from waves (wave runup and overtopping). The 1%
stillwater elevation estimated by FEMA for coastal transect 48 and 49 (the closest transect to the Project
site) is 11.5 feet NAVD88 and because the BFE, when rounded to the nearest whole number, is 12 ft
NAVDS8S, the effect of offshore wave conditions must be less than or equal to 0.9 ft at the Project site

Sims Way Gateway and Boatyard Expansion
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(see Table 17, FEMA 2019b) such that total flood stage rounds to 12 ft NAVD88. There were no directly
reported significant wave height values in the effective Table 17 (all wave heights were reported as 0.0)2.

Project improvements proposed within the FEMA 100-year floodplain include fill and creation of trail
and landscaping features parallel to Sims Way. The thickness of the proposed fill is up to 5 feet in
the expansion footprint for the boatyard expansion and less than 1 foot for the proposed trail and
landscaping features. In addition, the proposed fill for the boatyard will be used to extend the
existing relatively flat grade of the boatyard, which ranges in elevation from approximately 10 to 12
feet NAVD88, and therefore the proposed improvements to the boatyard will be lower than the
coastal BFE and won't prevent flooding or divert floodwaters to other areas. The preliminary detail
of the proposed boatyard fill is shown in Figure 4.
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! Total water level heights could range between 11.5 and 12.4 ft NAVDS88 (rounds to the BFE of 12.0 ft NAVDS8).
2 In discussions with FEMA on February X via email exchange, approximate wave heights for transects 48 and 49 are approximately
the difference between BFE and stillwater level.
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Figure 4: Project Fill Details Relative to FEMA 100-year Floodplain

EVALUATION AND CONCLUSIONS

Clause 15.15.080 of the JCC provides standards for construction in flood-prone areas, including all

“A" flood zones. Item 3 of this code states that:

“no new construction, substantial improvements, or other development (including fill) shall be
permitted within zone AE on the community’s FIRM, unless it is demonstrated that the
cumulative effect of the proposed development, when combined with all other existing and
anticipated development, will not increase the water surface elevation of the base flood more

than one foot at any point within the community.”

The Port Townsend Municipal Code (PTMC) Section 16.08.200 is consistent with the JCC language for
projects within the floodplain with established base flood levels.

“The cumulative effect of any proposed development, where combined with all other existing
and anticipated development, shall not increase the water surface elevation of the base flood
more than one foot at any point. (Ord. 3224 § 1 (Exh. A), 2019; Ord. 3173 § 1 (Exh. A), 2017;
Ord. 2161 § 5.5, 1989).”

The following discussion demonstrates that these floodplain requirements will be satisfied by the

proposed project.

As discussed in the description of the project, the BFE defined within the AE flood zone at the Project
site is due to coastal processes only, which includes tides, storm surge and wave runup contributions.
The 1% still water flood elevation in coastal flood zones is estimated by the combined influence of
tides and storm surge. Then an additional height is added to the still water flood elevation to
account for wave run-up (which is the vertical height waves run up a shoreline area after they break).
To cause a change in a coastal BFE, the proposed project must increase or decrease either the
offshore wave conditions in the adjacent marine water body or the wave runup over land between

the shoreline and the project location.

The proposed Project site improvements will be constructed at least 350 feet inland from the
shoreline and will therefore have no impact on offshore wave conditions in Port Townsend Bay.
Therefore, the only concern is related to potential changes to the wave runup over land between the
shoreline to the north and the project site due to the proposed fill in the AE flood zone (see Figure
1). If the proposed fill increases wave runup at or near the project site by more than 1 foot, this
would be an unacceptable increase to the BFE at the Project site per JCC and PTMC.

Sims Way Gateway and Boatyard Expansion
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The wave runup contributions to the coastal BFE are predicted by FEMA using the methods
described in FEMA 2019b. In general, wave runup is estimated along each coastal transect using
offshore wave heights (in Port Townsend Bay for the Project site) predicted by the ADCIRC and
SWAN models for the area (FEMA 2018b) and the average slope of the nearshore beach and bluff
areas along a defined coastal transect below the 1% stillwater flood elevation. Since the proposed
project will not be impacting offshore wave heights and the project will not be changing the average
slope of the floodplain between the shoreline and the uplands, the proposed fill and project
elements cannot have any impact on wave runup heights calculated by FEMA (FEMA, 2019b).

Coastal BFEs are not impacted by changes in floodplain storage due to fill in the floodplain because:
1) coastal BFEs are not calculated using the same methods as non-coastal BFEs where storage is a
factor (i.e, flooding from rainfall, streams, or rivers); and 2) there is infinite storage available for
floodwaters in a marine body of water. Because the proposed fill will be an extension of the
surrounding existing grades and the elevation of the top of the fill will be below the coastal BFE,
coastal floodwaters will not be diverted to other areas of the floodplain due to the project nor will
flooding be reduced by the project in areas further inland.

Based on this evaluation?, the proposed project will not result in any rise in the coastal BFE or
increase in coastal flooding at the project location or surrounding properties.

? This evaluation assumes that the project will be designed to appropriately accommodate stormwater impacts from the proposed
project.

Sims Way Gateway and Boatyard Expansion
Hydraulic Evaluation - Floodplain Impacts Page 8



March 7, 2024

REFERENCES

Email Correspondence, 2024. Email exchange with Josha Crowley. RSC Lead | STARR Il - Region 10
Service Center. February 28, 2024.

FEMA, 2018. Guidance for Flood Risk Analysis and Mapping, Coastal Wave Runup and Overtopping.
Guidance Document 89, February 2018.

FEMA, 2019a. Flood Insurance Rate Map for Jefferson County and Incorporated Areas. Map Number
#53031C0131C and #53031C0132C, Effective Date: July 7, 2019.

FEMA, 2019b. Flood Insurance Study for Jefferson County and Incorporated Areas. Flood Insurance
Study Number 53031CVOO00A, July 7, 2019.

FEMA, 2024. Flood Insurance Rate Map — FIRMette. Flood Insurance Study Number 53031CVOOOA,
Generated February 20, 2024.

Jefferson County, 2023. Jefferson County Code Chapter 15.15 Flood Damage Protection.
https://www.codepublishing.com/WA/JeffersonCounty/html/JeffersonCounty15/JeffersonCou
nty1515.html#15.15.080. December 18, 2023.

Port Townsend Municipal Code, 2024. Chapter 16.08.200 Flood Damage Protection — Encroachments.
https://www.codepublishing.com/WA/PortTownsend/#!/PortTownsend16/PortTownsend 160
8.html. January 2, 2024.

ATTACHMENT 1 - FEMA FIRM

Sims Way Gateway and Boatyard Expansion
Hydraulic Evaluation — Floodplain Impacts Page 9



29N +

e

p— .

L

NOTE MAP ARCA 5110VN ON
THIS PANEL S LOCATED
WITHIN TOWNSHI 33 NOH I
RANGL { WLST

r. "
]
"y

W N E g
a5 ey
waro T -
-
FIFAN - i s
—_—t )
! I st
=
04

City of Port
Townsend
530070

oy

FONE AN
(EL12)
ahpdon rt

Cily of Port
Townsend
530070

Jefersos Comsty
Unlncorparated Arens
530069

"“\l

(EL17)

ZOME vE
{EL18)

el

Pt Bemmand o

ZONE AE
EL Y

FLOOD HAZARD INFORMATION

SEE FIS REPORT FOR ZONE DESCRIPTIONS AND INDEX MAP
THE INFORMATION DEPICTED ON THIS MAF AND

NOTES TO USERS

R i e e T e e e
S e 1 E P8 P b frae oot ek A8 T it et

DOCUMENTATION ARE ALSO AVAILABLE IN DIGITAL FORMAT AT
HTTPS://MSC.FEMA.GOV

‘Without Base Aood Hevation (BFE)
Zone AV, 495
With BFE or Depth Zane &5 40, 4k VE, 45
SPETIALFLOOD
WAZARD AHEAS Regulatory Floodway

0 2% Annual Chance Fload Hazard, Areas

of 1% annual chance foad with average

depth less than one foot or with drainage
aieas 0t less than one square mllg 7072 »

SO0 Fulure Condltions 1% Annual
ST Ghance Flood Hazad dcose

OTHER AREAS OF
FLOOD HAZARD

See Notes. “o.e &

10 ScaEe| Aveas Detemuned o be Outsids ha
omHER 0.2% Annual Chance Flondplain /s *

AREAS

—-~-- Channel, Culvert, or Stam Sewer
T Accredited of Provlsionally Accredied
GENERAL Leve, Dike, or Floodwall
STRUCTUAES

@i Cross Bectiors with 1% Annual Chance
TS Waler $urfase Eitralion (BFE)

(8) -~ - - Coastal Transeat
—--——- Coaslal Transect Basaline
. Finlile Baseline
Hydrographic Feature
ey B Nised Elenstion Lina (BFE)
Limit of Study

[y T

OTHER
eraniore

Aran with Reducad Flood Risk due 0 Levee

Aren of Undetermined Flood lazard 2oae >

o maut w1 Non-accredifed Levee, Dike, or Floodwall

K raerh
DT Sy e P Y
T [ Wiy o o e

oy

sve by awivee. b o
e

s

o
e @ A0 e

o carurity and zoue yee 9388 14fa0 1 iy = 96 11244 s Sy e o 13 o shcton

1o detenmany ¢ Food iran b
ool nnucance Pragraria - ESAT

e commuaty cevaz you 13w B apen)cr 208 T Natansd

o Vel abors

aas pravces maur
Arsas: R -3

A Sapprojecsen.
eslain Hen et o

N 1Inch = 500 fest 16,000
Q 500 1.000 2000

EIESWECS

[ 126 250 500

PANEL LOCATOR

m

=5

w3z

[

National Flood Insurance Progra

AEFFERSON COUNTY,

D NCORPOAATE. S AHEAS

ewin 13101670

NATIONAL FLOOD INSURANCE PROGRAM
FLUDD INSURANCE RATE SIAP

, WASHINGTON

0

MUMBIR ML SUTR

e
ey

"y
e <

AVERSON AT
2322

MAP NUMBER
53031€0131¢C

EFFECTVE DATE



I

W o

NOTE: MAP ARFA SHOWN ON
THIS PANEL IS LOCATED

WATHIN TOWNSHIP 30 NORTH
o

E
e
=

City of
Port Townsend
S30070

ahmiiam i T
1

conumpen i1

iy af
Port Towmienil
530070

B et

[P

ZONEVE
{EL 15)

RR
NiA

TONE &8
N JE 13

T has

415000 FT

Ll
.'._ oot Kipinir o :_s;/l
8 2OME AR Pl
\ (EL 1Y o
| i / l
..1 .'/
o
p 2
% e ey = JefTerson Coun
® Unincorporoted Aress
30069
| s JONE VE
ELn

wgrm— » .

‘ e rt
wowry —_— — —— e, 3°0S'TS
TV A ar

1185000 FT ]
FLOOD HAZARD INFORMATION NOTES TO USERS SCALE

SEE FIS REPORT FOR ZONE DESCRIPTIONS AND INDEX MAP

4 480 et 84 S pinb

- e . P
a8 e 8 P o e e e e = yaan,
rar

g Prfates:
NaD 1943 UTW Zara 10

THE THI3 MAP AN
DOCUMENTATION ARE ALSO AVAILABLE IN DIGITAL FORMAT AT
HTTPS://MSC.FEMA.GOV
Mithout Base Flood Bvtiun [SFT
| A A 3
! WAR BT 08 DG drewr £ 01 om0, 46
SPECUL FLOOD |

2% Annual Chance Flood Maraed, Aeay
of 1% annual chance flood wilh average
depth less than ona foot or with drainage
et OF s TRaR v SqUARE rt /= o
NN Future Conditlans 1% Annual

‘\\ Chance Foad Hazard Zone ¢

m Arga with Reducad Flood flish dua to Leves
See Nales. Zone x

Emﬁ:iﬁi'] Arvas Dalemured io ba Dstuds the
0.2% Annusd Chascs Pzadelain 7200 1
Area af Undetermined Fiood Hezard oae o

OTHER AREAS OF
FLOOD HAZARD

OTHER
AREAS

--------- Channel, Culvert, or Storm Sewer

y Accredited

Levae, Dike, or Floodwall
Dve,

GENERAL

12 Cross Sestions with 1% Annual Chance
—T5 wter Sufce tesation (BFE)
(&) - - - Coastal Transeot
— Coastal ranset Dossiee
—————" Profia Rasetng
Hydrgraphic Festura
e e (R0 Flood ERevation Line (HFE}
Limit of Slady

tsbar i R da

1383
-y

g b v
4 e Mt Sy i A ) g A B e g s b e
o

P ]

N 1 imch = 500 feet

it

Corrurrian wn
o e FIRY W01

racraimce Progiam a1 -800-L08.520.

o
e =

¥ FEMA

—e e (] =0 1000
aa ma s — T — ot
!._:.m....w..mi.m%..w,,mwwm...-:_..m [ 125 250 500

e PANEL LOCATOR

0ni-

National Flood Insurance Program

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD INSURANCE RATE MAP

HETEENGOUTY WASHIGTON

o 1320 1670

COMMUNITY

vy
IR Oy

MMBE  MAdL ST

] £
] H

VERSION NUMBER
2322

MAP NUMBER
53031C0132C

EFFECIVEDAIE



g

HOTE AR

TS PANEL 15 LOCATED

WETHIN TOWNSI (17 30 NORTH
wesT

AREA SHOWN ON

e 23
L a -
RN . :
4
— T
5
|
H R Ty
| [
%
i i i
f City of Port
ol i Townsend
e 830070
= QL
f e~ —
4
| G e -
T Lol
| |
n
| | b
I SR e | oo ——
E— » &

[
City of mat
Port Tawnsenu
30070
wnt
! I \l |
L L P

=———ZONE AL
(EL12)

AR
{EL T}
410000 FT
T 20N A
[[ISE)
- i 4T
-
CeA
5
o Cliy of Port
Townsend
530070
i -
- — S —2a -
Ffferun County gl /—f
Unintarperatnd Aress 5 ' ZGNEVE
AdHh i (EL17)
'\.\_u
15
B IR— T
e
ey ’{’_'"“' 1 asoo0 FT
ur ey e 122'.!‘!'.;‘m e
FLOOD HAZARD INFORMATION NOTES TO USERS SCALE

SEE FIS REPORT FOR ZONE DESCRIPTIONS AND INDEX MAP

i pr— s e
e mae s T

4 B % ey, S ety et o e A by
{

THE I O ar
DOCUMENTATION ARE ALSO AVAILABLE IN DIGITAL FORMAT AT
HTTPS://MSC.FEMA.GOV

Without Fisad Bevation
Rom AT by

WHh BFE o7 Dopith Zone AZ AD, A VE. AR

Reguiatory Rloodway

0.2% Annual Chance Fiood Hazard, Areas

of 1% annual chance flood with average

depih less than ane feol or with dralnage

srens of less than one square mile 2= %
SO ot

1.4 Amawith educed Flood Risk dus to Leves
* fee

“eret

SPECIAL FLOCD
HAZARD AREAS |

'OTHER AREAS OF
RLO0D HAZARD

J Areas Delemmingd ko be Outside Lhe

T s 1 477 5

b 4 e | i
L ey
[
T
Trate wa be v0rs
e —

o a8 A6 5620

e map e s s B O 48 7 g Bt By, 9 (ke Slains Qi Survey

sGE) tm

OTHER
AREAS

CINRAL

OTHER
ranmes

0.2% Annusl Chasse Floodplaln 2-: = 5
Area of Undetermlited Flood Hatard /-
=+ Chanmel, Cubril, of Starm Sewer
Accredied or Provisionally Accredited
Levee, Dike, or Floodwall
* Ndw atcapdited Lewee, Die, s Mnodwal

e
G}—‘-;-; Cross Secticm it 1'% ::';:;I Chance

©

Wator Smitace

= = Constal Tiaisect
—--——- Coasisl Transecl Baseline
e Proia

Hydrographtc Fealur

=== Ruce Thoad Devaton Lise BFE)

Limit of Study
Berbis b bl ary

E NATIONAL FLOOD INSURANCE PROGRAM
A < o TR0 S £ RATE WAL
N s T § B jrmmsoscopm wseey
0 S0 1000 2000 [Rd] E o 13100 1670
' e
0 125 250 . g
PANEL LOCATOR ﬁ g
X g COMMUNITY WUMBTR  MNEL SR
| - RSV (Ut Ay h *
S -
[ L] e .g
8
— e
g
E=1
(1
=
L
L
VERSION NUMBER
2.2
MAP NUMBER
53031C0131C

EFECIVE DATE




”~s TN e
i ——— .m--.\r e womnata e S—— e
awnro = B T - o5 war
| o] \{__ e NN o
bk \ - Part Yomoumd
! \ SO0 soneve
- o b e L {EL 15}
| Ko ey
el el | o Py r N wd
f wwaraLL 1
- 20NE AE
g 1Y P _ \ art
R
H &
Ll il i i
03
T | ».‘k
NOTE. MAP ARFA SHOYWA ON
THIS PANEL IS LOCATED
T ANTHIN TOVASHIP 30 NORTH
2ZONE AE
{EL12)
f=Th r———s
i City of
N - Part Townsend
Lol i i 30070
T 3 =
N i 01 "(
ZONE AE R
(EL1Y)
/"
.-/
S
2
\ ' +
i, y
i -
.> Fom it Py
"‘ ZONE AE
a {EL13) \
f
" v
\ P
— = i -
" Jefferson County
Cnincorporated Areas
530069
| = ZONE VE
(EL17)
gyt - -
| LT
A e =l ___ 40s7S
ey 2oy
ey AT T
FLOOD HAZARD INFORMATION NOTES TO USERS SCALE
SEE FIS REPORT FOR ZONE DESCRIPTIONS AND INDEX MAP o a1 o e s rap i A [oytreo N = nﬁyum rls.oonm_ ) }nﬂjirllfﬁ PROGRAM
THE INFORMATION DEPICTED ON THIS MAP AND SUPPORTING gt e Se T T ) o estem e aprae o S5 Saan NI 28 % A O e
DOCUMENTATION ARE ALSD AVAILABLE IN DIGITAL FORMAT AT e e b g sccuons o ot Sy P s
HTTRS //MSC.FEMA GOV e e B L e e N e T D gIrERON SOV WASIGION
; L o -
i T T S R e s~ e oo o s 10w 2000 Ml & 13241670
7o0ei ViAO5) - “mmti F
| With BFE 07 DBplh Zane AF. A0, Ar. VE 4R = ey 8
| 7o etrns € e vt 1 e ComTURY GG 1t ern o< 21T et ] 125 250 500 olr . |
SPECIAL FLOOD Regutotary i B avires Pragarey 8000 5430 { , B
HAZARD ARERS) 5410 s i st o0 1 PR aas e 0 gl b o et eSSt s DANEL LOCATOR k bl =
025 Annuat Chance Flood Hazard, Acas 9909~ v <15 e e 373 e 1 o L
of 1% annual chance flaad with average = COMMUNITY WUMELE MG ST
depth tess than one foat o with drainage — ot ATy At "y <
sreas of less than one square mile / 2 4 ":J““*-“‘ Lol i :
SN0 Fulure Condilons 1% Annual 1o
. Waraid 5= « L=
OTHER AREAS OF an
774 Areawith Reduced Food Risk dus (0 Levoe e — b
FLOOD HAZARD 5% Gom Notos, 7o -
[n$casiti] Areas Determined o be Outside the &
onier | 0.2% Annual Chance loodplaln / o -
AREAS Area of Undelemined Flaod Hazard ﬁ
Chamned, Cfaurt, ot $00mm Sy =
GENERAL laves, Dhiba, e Pizatwall
STRUCTURES s« Non accredited Levee, Dike, o Floodwall
1
Cross Sections with 1% Annual Chance G
Water Surfaca Elevalion (BFE)
Coastal Transecl
Coastal Transecl Baseline
Pratie Naseling vsnsvonglamgszn
Wptes gragbic Feataer 2.
o ! MAF NUMBER
e 31) e Base Flnnd Blevallon Line (BFE) b [ eririved
o Limgal ! EFFECTIVE DATE

ranmte [T ——






