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FIGURE 3-1
DISTRICT BOUNDARY

PORT LUDLOW DRAINAGE DISTRICT
STORMWATER COMPREHENSIVE PLAN

Gray & Osborne, Inc.

CONSULTING ENGINEERS

LEGEND

m===  District Boundary
Drainage Basin
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D PORT LUDLOW DRAINAGE DISTRICT BOUNDARY

PORT LUDLOW DRAINAGE DISTRICT
COMPREHENSIVE STORMWATER
MANAGEMENT PLAN

FIGURE 3-4
SURFACE WATERS

Gray & Osborne, Inc.
CONSULTING ENGINEERS

BPARK D:\CLIENTDATA\PORTLUDLOWISURFACE.MXD




£€00Z 4290390 uvjd JUdUISPUDIA] ADIDMULIOLS 2A1SUDYDAAUIO0)
6-€ 1014381 23DUIDA NOJPN'T J10d

:MO[9q PAZLIBWIINS dJB SWAISAS PUB[IOM

9S9Y} JO SUOIIULAP Y], "dA0qe PsI| sdnoi3qns pueiom ) JO AININNS [BIIYIIBIIOH
puUE WAISAS uoneIIsSe) Ay} JO uondrrosap € sapraoid Juawnoop Sy, "6L6] JqUIdd(J
palep . ‘so1e1S AU oy} Jo sieyqey Joremdoo pue SPUuB[IoA\ JO UONBOIJISSE]D),,

Papm Juawnoop & paonpoid (SMAS) IIAIS AJI[PIIA PUB USL S91eIS PAUN YL

“payoup,/paurerp Aqrenied ‘papoorF A[[euoseas Jud3Iomd

‘Quingsnied (1) QUO pue {papoo[J A[[BUOSEIS ‘qnIYs-qnids ‘ournsnied () oUuo papoorF
Aresodwd) ‘paysarog ‘ouinsnjed () oMl papoofy A[[euoseds Judgdiowd ‘duinsnied ()
INOJ dIe AIAY ], "SWAISASQNS SUIAIRA JO SPUB[IOM JULISN[RJ S PILJISSB[O IR J[[IAUOSUBMS
Ieau spuepom puerdn oy (XHMOJ) PRIBABIXD ‘papooy) Apuduewidd ‘1ojem uddo
‘Quinsnied se pajeusisap s1 pue ‘Ayanoe [ergsnput ised 10 puod Surpjoy e se pajeard

SeM PUB[IOM SIY ], "Aeg MO[PNT UO LI0SIY AU} J& PAJRIO] SI pueam yjouy (NSNZH)
Papoo[ A[1B[NSAI pUB QIOYS PAIBPI[OSUOIUN TRPILIdIUI “QULIBNISH UL SB PIJNUIPI ST YOIym
991D MO[PNT JO YINOW Y} J& PUB[IOM JUO SI 1Y, ‘AIOJUIAUJ SPUB[IIA\ [BUOTIBN

oY) AQ PAYNUIPI SPUB[IAM A} SAeNSN[I /-€ N1 “AJIunuwiod Mo[pn| 104 Yy}

punoJe pue Ul SBAJR PUR[IOM [BIDAIS SJUIWNIOP (JA\N) AIOJUSAU] SPUB[IDA [BUOLIBN Y[,

"SeaIR JR[IWIS

pue ‘s30q ‘soystews ‘sduwrems apn[oul A[[eIoua3 SPUL[IOA\ "SUONIPUOD [I0S PIjeInjes

ur 9J1] 10J paydepe AqreordA) uonedgaa Jo aoudeAdld e yroddns op saour)SWNIILD
[ewou Jopun pue ‘uoddns 03 JudrdIyNs uoneINp pue Aoudnbaiy e je 19jeMmpuUNoI3

10 J9Jem 90rJINS AQ PojeInjes IO pajepunul dIe jey) Seale 9SO} St PAULIP I8 SPUB[IOAN

SANV'ILEAM

wusig

d3eures(] mo[pn 10 Y3 Jo snooy Arewnid oy} are seare 9soy ], ‘swd[qoid 3urpooyy
01 SuIpe9 paurejurel J0U IO PIZISIOpuUN 9q ABW SANI[IOB] UOUIIIP PUL OUBAIAUO))
"3UIpoO[} PIzI[ed0] 03 393[qns seaIe [[& J9A09 Jou S0P ured poofJ 1edA-0(T YL

‘(uoneAd[d ured poory

o} 9A0QE 100} U0 JO WNWIUIW € J& PAJONNSU0d o1t ure[dpooy oy} uryiim sarmjonns ')
poo[ 184-(0 1 9y Isurese uonodoxd ajenbape 103 apraoid jsnw saurepunoq s, ured poory
o urym 3inqg armyonys Auy -ured pooyj 1eak-01 oY) ur arnjonns Aue Jo judwade(d
oy} Jsurege spuawioddr A[YSIY VINF] "o21D MO[pNT JO J9[Ul 9y} PUB ‘AJIUNWOD
MOPNT 10 A} JO SAUIIOYS Y} ‘Aeg MO[pN'T 10 ssedwiooud A[[ejudssd pooyJ Jeak
-001 9y Jo sauepunoq oY, (VINHA) Aouady juswddeuey Aoua3Iowy [IOpa] AUl am
90UBPIOOOE Ul AIB SALIEPUNOQ SAY [, “9-¢ 31| ur umoys st urejd pooyy 1ea4-0( | oYL

SVAIV QYVZVH d0014
[IAL 0[P 1104 JO asn

oy} SuLINp SANIAT)OR [RLIISNPUI JY) 0} ONP [[1IJ PUL UOHBId)[E JUBILJIUTIS SOIOUP PAYIPOIA
(‘seaxy apI[spue ‘G-¢ 2InS1,] 99S) YOI MO[PN'T JO JI[UI 3} 0} ISO[O SeaIe IS[[eWS

S422u1Susy SUINSU0) “ouJ ‘Ouioqgsg ¥ Av.o



U] 1UdUISPUDIN] ADIDMULIOLS 2A1SUDYDAdUIO0) £00Z 42903190

J0141S1(J 23DUIDA MOJPNT J10J 0I-¢

AUO INOD0 SPUB[IOM PI)SAI0,] SUIBJUNOW Ul PUE JJALI SUO[E SB YOns juepunge si aInjsiow
QIOUM JSOAN U} UI ISIXd INQ $9JBIS PIIUN) UIAISLI O} Ul UOWOD JSOUW dIB SPUB[IOM
9SOy ], "I9[[®} IO 399J ()7 SI ey} UONeIdZ9A APOOM JO S)SISUOD PUB[IOM PIISI0] YT,

PUBIIAA PIISAI0]

Juiseood pue ‘Soq ‘1red qniys ‘dwems qniys se 0} paLIojaI A[UOWWOd

UQ9q OARY SPUB[JOM IS [, "SWAISAS ouLnsn[ed 10 duLIen)sg ul AJUo Indd0 Spue[lom
qQnIYS-qIOS ‘YIMOI3 SII UT J[qeIS JBYMAWOS UTBUII JO SPUB[}OM PI}SII0] 0} [BUOISSIOINS
9q ABW SPUB[IOM 3SAY ], "SUONIIPUOD [RIUSWUOIIAUD JO 9SNBIAQ PAIUN)S IO [[BWS dI8

16y} SQNIYS IO S931) pue ‘saa; Sunok ‘sqniys ony apnjoul saroads oy, Trer (399) 7)) W 9
UBY) SS9[ UONLIATIA POOM AQ POIBUILLOP SBATE SOPN[OUL PUB[IOA\ qNIYS-qNIOS SSe[D YL,

PUEPIA\ qRIYS-qNIDS

'SP UBID0 Y} MO[J Pue qq Ay} Aq A[Lrewrid pauruidiap a1e

SoWI3AI 19JeM JU} pue UBd20 uado Ay} JO SJUILIND PUB SIABM U} 0} Pasodxa are syeyqey
QULIBJA "OUI[}SEO0D ASI0Ud-USIY POIBIOOSSE S)I PUE J[OUS [BIUSUNUOD O} SUIA[IOAO UBIIO
uado Jo SISISU09,, pue WISAS JULIBJAl U} SB UMOUY OS[E SI puBIam Idjep, uadQ oy

PUB[IIAA 19)BAN UIA(/WIA)SAS JULIBIA]

. pasodxa Apren3anr pue [epnqns 3daoxd papn[oul d1e SQWISAI I9JeM [V,

" y3nors pue ‘oroypod surerd ‘ugy ‘mopeawt ‘ysiew Jurpn[oul ‘soweu Auewl Aq umouy aIe,,
puE _ SUOT)IPUOD ORI J[qE)S YIIM SBaIe UL, ST PUB[IdM JuddIowy oy, ., SIedK jsowr ul
uoseds 3urmoli3 oy Jo 3sow 10§ Juasald S1 uoneIdFIA SIY[, "SUIYDI| PuL sassow SuIpnjoxd
‘s01AydoIpAy sN029eqIdY PIJ00I 031 AQ PIZLIdIORIRYD ST SSB[D) PUB[IOAN JUSIdWH Y],

PUB[IIAA JUISIW

.. sadors uo 10 ‘syjuowyored

paje[osI ur sure[dpoo[} JOALL UO {SALIBNISI JO ‘S[QUUBYD JOALI ‘SB[ JO PIEMAIOYS
pajeniIs oq Aew spuepjom duLisnjed ‘spuod pa[[es uoljo sarpoq I9jem JUIIULIdIUL

Jo juouewdd ‘MOo[[eyS ‘[[ews,, Y} SOPN[OUL OS[e WIISAS S1y ], . dureld 10 ‘udy ‘30q
‘durems ‘ysrew,, pa[[ed spueiom Jo dnoi3 paje1dgoA € SIpN[OUl WIISAS durgsnjed Y,

WA)SAQ duLsn[eq

. PUB[ 94} WOIJ Jjouni Iojem

Usaly AQ paIn[Ip A[[BUOISBII0 ISBI[ JB SI JdJeM UBIIO0 YOIYM UI PUB ‘U0 uddo 0} ssa30e
arpelods 10 ‘pajonnsqo Apred ‘uado aaey Inqg pue| AQ PISO[OU-TWAS A[[ensn dJe jer))

Spuejom [epr) juooelpe pue sjejqey [epn 191emdaop Jo SISISU0D,, WIISAS duLIenISH Y [,

WA)SAS duLIBN)SH

Sd22u13usy SuINSUo) “ouj ‘ouioqgsy ¥ Av.io



SUIINIONT ONILTNSNOD
e | .QEGA—OO Q %ﬂh@

S

Sv3dV 3dITSANYT

G-€ 34NOld
NV1d LNINIOVNVIN
HILVMINEHOLS IAISNIHIHANOD
10141S1d FOVNIVEA MOT1dN1 L40d

AYYANNOS 10141SI1d IOVYNIVYA MO1dNT 180d _H_
puaban

Auno) uosiayar - sejly auoz |eyseo) - sdejy Ajjigels adojs ‘ABojoo3 jo uswypedaq :201nog

L USRI

*ABoj0o3 Jo Juswpedaq a)e)s uojbulysepn ‘weibold aouejsissy
[BJUSLLUOIIAUT PUB SPUEBJSIOYS U} }OBJUOD ‘LONEULIOJUI [BUOIPPE JO-
‘s1auIbua pue sisiBojoab palijenb Aq 1no pated suonebisaaul
olyioads-a)is 10} B)NIASANS B SE Pasn aq jou pnoys sdew asay|
*suolsioap asn pue| [euoiBal apinb 0} pue auljaIoys s,uc)Buiysep
noge o1jgnd 8y} 8)edNPa 0} papua)ul ase sdew asayl :J10N

PaUIPON

9plIS PIO algeisun
apI|S Jus09Y B|qEISUN
s|qeIsun

sjelpawLB)u|

slqels

aN3o3a1

AXW'3ANSANVYI\L0'8¥PZ0\WMOTANTLHOA\ VY LYALNIINONA MHvdE



e el
00LC Geoe 0se’L §/9  Glee 0

SUIINIONT ONILTNSNOD S
ouy .QEOA—WO Q »AQ.H.O

S Rp
dVIA NIV1ddOoOTd

9-€ J4NOId
NV1d LNINIOVNVIN
HILVMIWHOLS IAISNIHIHJINOD

10141S1d IOVNIVEA MO1aN1 L80d VN34 Aq paquosap se ureidpoold seax-001 urim eory [

AMVANNOS 1OIM1SId 3OVNIVYEA MOTaNT 1¥0d D

aN3o3a1

R SN O

— WA

S L

T N

-l
SgE -

SUBMG

AXW'VYNZS\L0'8YPZ0\WMOTANTLHOA\ VY LYALNIINON-A MHvdE




) =
! 8.-’”
Vo

)

:

i
77

¢

’

g _/;

N[ W
BN AN =)
NS il
g W e
AN

SCALE 1" = 1200

LEGEND
NWI CLASSIFICATION

I E10WL Estuarine, Subtidal, Open Water, Subtidal
I E2EMN  Estuarine, Intertidal, Emergent, Regularly Flooded
Estuarine, Intertidal, Unconsolidated Shore, Regularly Flooded
E2USN s
I PEMC Palustrine, Emergent, Seasonally Flooded
I PEMCD Palustrine, Emergent, Seasonally Flooded, Partially drained/ditched
Palustrine, Forested, Temporarily Flooded
PFOA y
I POWHX  Palustrine, Open Water, Permanently Flooded, Excavated
I PSSC Palustrine, Scrub/Shrub, Seasonally Flooded

SOURCE: U.S. DEPT. OF FISH AND WILDLIFE,
NATIONAL WETLANDS INVENTORY

D PORT LUDLOW DRAINAGE DISTRICT BOUNDARY

PORT LUDLOW DRAINAGE DISTRICT
COMPREHENSIVE STORMWATER
MANAGEMENT PLAN

FIGURE 3-7
WETLANDS

Giray & Osborne, Inc.
CONSULTING ENGINEERS

BPARK D:\CLIENDATA\PORTLUDLOW\02448.01/WETLANDS .MXD
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FIGURE 5-1
Unit Storm Rainfall Distribution
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FIGURE 5-2
Modeled Flow for 100-year Storm Event
Libby Court / Montgomery Lane 36-inch Diameter Outfall Pipe

Conduit 64
[Mazx Flow = 31 .0][Mazx Velocity = 15.6]
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Upstream Elevation

[Max Flow = 5.0441 |[Max Velocity = 8.17]

FIGURE 5-3
18-inch Diameter Culvert Under Montgomery Lane
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Downstream Elevation
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FIGURE 5-4

36-inch Diameter Culvert to Marina Outfall

Upstream Elevation
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Recommended Improvements

TABLE 5-2

Gray & Osborne, Inc., Consulting Engineers

Exist. Pipe | Rec. Pipe | County /
Culvert/ / Ditch / Ditch District
Ditch No. Location Size (in.) Size (in.) | Priority Additional Comments
89 Oak Bay Rd d/s of Det. Pond 30 24 1C Slipline with 24" HDPE pipe
64 Montgomery Ln near Libby Ct 36 30 2D Slipline with 30" HDPE pipe
12 Osprey Ridge Dr / Oak Bay Rd 12 30 3C Revise inlet configuration
West Ditch | Osprey Ridge Dr 0to12 18 3C History of flooding
West Ditch | Osprey Ridge Dr driveway culverts 12 24 3C History of flooding
Ditch K3-K4 | Incised ditch b/n 84 & 64 18 18 4D Install rock check dams
74 Montgomery Ln / Baldwin Ln 18 30 5C Insufficient capacity
Ditch I8-19 | Roadside ditch b/n 63 & 74 12 18 5C History of ditch flooding
Pipe 63-74 | B/n 63 & 74 (Driveway tiles) 12 30 5C Insufficient capacity
63 Montgomery Ln 280° N of Libby Ct 18 30 5C Revise inlet configuration
- Jackson Ln None 18 6C No exist. culvert/History of flooding
41 Talbot Way / Ames Ln 18 18 7C Ditch maintenance recommended
North Ditch | Pioneer Drive East near Jackson Ln 0to6 12 8 C History of flooding onto res. prop.
9 Walker Way west of Cascade Ln 18 24 C Insufficient capacity
18 Machias Loop/Walker Way (E) 18 24 C Insufficient capacity
2 Helm Ln/Walker Way 18 24 C Enlarge Walker Way ditch
95 Gamble Ln/Walker Way 18 24 C Enlarge Walker Way ditch
7 Walker Way/Oak Bay Rd (W) 18 24 C Enlarge Walker Way ditch
35 Rainier Ln/Clipper Ln 12 15 C Insufficient capacity
34 Rainier Ln/Barque Ln 12 15 C Insufficient capacity
28 Rainier Ln/Mainsail Ln 12 15 C Insufficient capacity
27 Rainier Ln/Topsail Ln 12 15 C Insufficient capacity
33 Rainier Ln/Cutter Ln 18 24 C Insufficient capacity
52 Fleet Dr/Pioneer Dr East 18 24 C Ditch maintenance recommended
88 Oak Bay Rd south of Drew Ln 12 18 C Insufficient capacity
5-6 Port Ludlow Drainage District
October 2003 Comprehensive Stormwater Management Plan
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SWMM Modeling Results/Recommended Improvements

TABLE 5-4

Gray & Osborne, Inc., Consulting Engineers

Culvert |Exist. Flow| Rec. 100-yr Flow, New Flow
Culvert Size Capacity | Culvert Modeled |% Full| Capacity
Basin®| No.? Location (in.)® (cfs) Size (in.) (cfs)® Pipe(ﬁ) (cfs)?” Additional Comments®
A 12 Osprey Ridge Dr./Oak Bay Rd 12 3.9 30 39.5 1009% 45.1 Upsize pipe to 30'"/Increase slope
A | D/Way® |Osprey Ridge Dr. West side of 12 11.5 24 (3) 36.8 319% 73.1 Upsize pipes to® 24"
road
A Ditches |Osprey Ridge Dr. West side of 12 17.8 18 36.8 207% 37.7 Enlarge ditch
road
B 11 Walker Way west of Rainier Ln 30 130.6 30 117.1 90% 130.6 No change rec.
C 80 Oak Bay Rd 24 76.4 24 5.5 7% 76.4 No change rec.
D 60 Pioneer Dr / McCurdy Ln 18 18.2 18 0.9 5% 18.2 No change rec.
D 61 Pioneer Dr / Harms Ln 18 223 18 4.2 19% 223 No change rec.
El 81 Oak Bay Rd / N of Montgomery Ln 18 17.3 18 1.0 6% 17.3 No change rec.
E2 P-81-78 |Culvert b/n Culv. 81 & 78 18 51.9 18 1.3 3% 51.9 No change rec.
E2 78 N cul-de-sac of Montgomery Ln 24 86.7 24 34 4% 86.7 No change rec.
F 38 Talbot Way / Evans Ln 18 17.6 18 14.0 79% 17.6 No change rec.
F 39 Talbot Way / Tyee Ln 18 13.7 18 9.3 68% 13.7 No change rec.
F 40 Talbot Way / Sayward Ln 18 15.6 18 4.7 30% 15.6 No change rec.
F 41 Talbot Way / Ames Ln 18 14.1 18 6.7 47% 14.1 No change rec.
F 42 Talbot Way near Walker Way 21 34.8 20 17.1 49% 30.6 No change rec.
Gl 23 Goliah Ln 18 17.6 18 2.2 12% 17.6 No change rec.
Gl 25 Resolute Ln 18 21.1 18 23 11% 21.1 No change rec.
Gl P-G6-G3 |SW of Swansonville Rd/Oak Bay Rd 18 28.5 18 4.1 14% 28.5 No change rec.
G2 86 Oak Bay Rd / towards WWTP 18 26.6 18 26.0 98% 26.6 No change rec.
G2 P-G11- |East of Culvert 86/under walkway 30 41.1 30 27.7 67% 41.1 No change rec.
G12
G2 P-G13- |Parking Lot b/n Oak Bay Rd & 12 4.8 12 1.0 21% 4.8 No change rec.
Gl14  |WWTP
G2 P-G15- |Culvert u/s of WWTP access road 18 40.1 18 21.6 54% 40.1 No change rec./some ponding in area
G16
G2 P-G17- |Underneath WWTP access road 42 307.6 42 17.1 6% 307.6 No change rec.
G18
5-12 Port Ludlow Drainage District
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SWMM Modeling Results/Recommended Improvements

TABLE 5-4 — (continued)

Gray & Osborne, Inc., Consulting Engineers

Culvert |Exist. Flow| Rec. 100-yr Flow, New Flow
Culvert Size Capacity | Culvert Modeled |% Full| Capacity
Basin®| No.? Location (in.)® (cfs) Size (in.) (cfs)® Pipe(@ (cfs)?” Additional Comments®
H 52 Fleet Dr / Pioneer Dr East 18 12.5 24 15.6 125% 26.8 Upsize pipe to 24" / Ditch Maint.
Rec.
H 70 Fleet Dr / Explorer Ln 18 14.1 18 33 23% 14.1 No change rec.
H 71 Fleet Dr / Pathfinder Ln 18 10.5 18 7.0 66% 10.5 No change rec.
H 72 Fleet Dr / Adventurer Ln 18 15.6 18 7.7 49% 15.6 No change rec.
11 53 Jackson Ln 18 354 18 0.6 2% 354 No change rec.
I1 54 Jackson Ln @ end of cul-de-sac 12 4.8 12 1.1 23% 4.8 No change rec.
I1 82 Oak Bay Rd near Montgomery Ln 18 194 18 8.6 44% 19.4 No change rec.
12 83 Oak Bay Rd 180 ft E of Baldwin Ln 18 16.3 18 5.2 32% 16.3 No change rec.
I3 74 Montgomery Ln / Baldwin Ln 18 16.7 30 18.6 112% 65.0 Upsize pipe to 30" / Revise inlet
config.
13 D-I8-19 |Ditch b/n Culverts 74 & 63 12 7.9 18 21.7 276% 16.7 Enlarge ditch
I3 P-63-74 |Driveway tiles b/n Culverts 74 & 12 7.9 30 21.7 276% 65.0 Culvert 74 u/s upsized to 30"
63
I3 63 Montgomery Ln / 280 ft W of 18 21.6 30 21.6 100% 48.7 Culvert 74, driveway tiles u/s
Libby Ct upsized to 30"
J 47 Pioneer Dr East / Fleet Dr 36 149.5 36 28.8 19% 149.5 No change rec.
J 62 Fleet Dr / Navigator Ln 18 14.9 18 8.4 56% 14.9 No change rec.
J 67 Seafarer Ln 18 14.5 18 6.2 43% 14.5 No change rec.
J 68 Fleet Dr / Trader Ln 18 14.9 18 4.0 27% 14.9 No change rec.
J 69 Fleet Dr / Forester Ln 18 24.5 18 2.6 11% 24.5 No change rec.
K 64 Montgomery Ln near Libby Ct 36 74.2 36 36.6 49% 74.2 No change rec.
K 64®  |Downstream of Culvert 64 36 74.2 24 36.6 49% 46.5 Pipe in poor cond. / Slipline w/ 24"
HDPE pipe
K D-K3-K4 (Ditch b/n Culverts 84 & 64 18 100.6 18 29.6 29% 100.6 Channel incised / Rock check
dams rec.
K 84 Oak Bay Rd near Baldwin Ln 30 65.0 30 29.6 46% 65.0 No change rec.
L 92 Oak Bay Rd / Port Ludlow Div. 7 24 62.1 24 11.9 19% 62.1 No change rec.
M 32 Rainier Ln near Northwood Ct 15 6.5 15 3.7 57% 6.5 No change rec.
M 91 Oak Bay Rd east of Osprey Ridge Dr 36 173.2 36 167.1 96% 173.2 No change rec.
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Gray & Osborne, Inc., Consulting Engineers

SWMM Modeling Results/Recommended Improvements

TABLE 5-4 — (continued)

Culvert |Exist. Flow| Rec. 100-yr Flow, New Flow
Culvert Size Capacity | Culvert Modeled |% Full| Capacity

Basin" No.? Location (in.)® (cfs) Size (in.) (cfs)® Pipe“” (cfs)?” Additional Comments®

N 27 Rainier Ln / Topsail Ln 12 7.4 15 9.1 123% 13.4 Upsize pipe to 15"

N 28 Rainier Ln / Mainsail Ln 12 6.4 15 8.1 127% 11.6 Upsize pipe to 15"

N 33 Rainier Ln / Cutter Ln 18 10.5 24 10.4 99% 22.7 Upsize pipe to 24" / Impacted by

u/s changes

N 34 Rainier Ln / Barque Ln 12 8.3 15 9.3 112% 15.1 Upsize pipe to 15"

N 35 Rainier Ln / Clipper Ln 12 6.9 15 6.9 100% 12.5 Upsize pipe to 15"

N 36 Rainier Ln / Yawl Ln 12 No change rec.

N 37 Rainier Ln / Schooner Ln 12 4.2 12 3.0 71% 4.2 No change rec.

O 30 Rainier Ln / Walker Way 18 20.5 18 4.2 20% 20.5 No change rec.

P 21 Olympic Ln 18 18.5 18 3.6 19% 18.5 No change rec.

Ql 8 Walker Way west of Cressey Ln 18 25.6 18 21.3 83% 25.6 No change rec.

Q1 9 Walker Way west of Cascade Ln 18 13.7 24 17.8 130% 29.6 Upsize pipe to 24"

Ql 10 Walker Way / Olympic Ln 18 29.0 18 4.8 17% 29.0 No change rec.

Ql 16 Cressey Ln / Walker Way (South) 18 31.6 18 21.7 69% 31.6 No change rec.

Q1 18 Machias Loop (East) / Walker 18 20.0 24 20.7 104% 43.0 Upsize pipe to 24"

Way

Ql 20 Machias Loop (West) / Walker Way 18 32.8 18 0.6 2% 32.8 No change rec.

Ql 29 Rainier Ln north of Walker Way 18 18.8 18 3.5 19% 18.8 No change rec.

Ql 30 Rainier Ln @ Walker Way 18 21.1 18 4.2 20% 21.1 No change rec.

Q2 17 Cressey Ln / Walker Way (North) 18 12.5 18 4.1 33% 12.5 No change rec.

Q3 2 Helm Ln / Walker Way 18 29.2 24 28.6 98% 71.3 Upsize pipe to 24" / enlarge ditch

Q3 7 Walker Way / Oak Bay Rd (West) 18 29.0 24 30.4 105% 50.0 Upsize pipe to 24" / enlarge ditch

Q3 95 Gamble Ln / Walker Way 18 14.5 24 30.3 209% 52.5 Upsize pipe to 24" / enlarge ditch

R 6 Walker Way / Oak Bay Rd (East) 18 11.5 18 4.1 36% 11.5 No change rec.

Sl 50 Fleet Dr / Swansonville Rd 18 233 18 0.4 2% 23.3 No change rec.

S1 | P-S13-S14 |Swansonville Rd west of Rainier Ln 12 27.8 12 1.0 4% 27.8 No change rec.

S1 | P-S15-S16 |Rainier Ln / Swansonville Rd 12 27.8 12 4.6 17% 27.8 No change rec.

S2 22 Goliah Ln / Swansonville Rd 18 32.6 18 7.3 22% 32.6 No change rec.

S2 24 Resolute Ln / Swansonville Rd 18 29.4 18 6.3 21% 29.4 No change rec.

S2 26 Camano Ln / Swansonville Rd 18 28.5 18 5.6 20% 28.5 No change rec.

S2 45 Swansonville Rd / Oak Bay Rd 18 13.3 18 8.2 62% 13.3 No change rec.

S2 48 Keller Ln 18 15.3 18 1.7 11% 15.3 No change rec.
5-14 Port Ludlow Drainage District
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SWMM Modeling Results/Recommended Improvements

TABLE 5-4 — (continued)

Gray & Osborne, Inc., Consulting Engineers

Culvert |Exist. Flow| Rec. 100-yr Flow, New Flow
Culvert Size Capacity | Culvert Modeled |% Full| Capacity
Basin" No.? Location (in.)® (cfs) Size (in.) (cfs)® Pipe“” (cfs)?” Additional Comments®
T 65 Pope Way / Montgomery Ln 18 19.1 18 6.3 33% 19.1 No change rec.
T 85 Oak Bay Rd 18 25.1 18 0.8 3% 25.1 No change rec.
T P-AA3-T5 |Pope Way @ Condon Ln 18 9.4 18 4.8 51% 9.4 No change rec.
T P-T5-T6 |Condon Ln @ Pope Way 24 72.8 24 14.6 20% 72.8 Revise outfall configuration
U 90 Oak Bay Rd/outfall to PL Condo No. 12 7.5 12 2.1 28% 7.5 No change rec.
2
\% 31 Rainier Ln south of Rainier Ct 24 182.2 24 33 2% 182.2 No change rec.
\% P-V2-V3 |D/s of Culvert 31 24 181.2 24 33 2% 181.2 No change rec.
v P-V3-V4 |D/s of Culvert P-V2-V3 / Outfall to 24 42.6 24 33 8% 42.6 No change rec.
ravine
Vv P-V6-V7 |Between Northwood Ct & Detention 18 329 18 4.6 14% 32.9 No change rec.
Pond
\Y Pond Out |Outfall of Detention Pond 18 14.9 18 8.9 60% 14.9 No change rec.
A\ 89 Oak Bay Rd beyond Pond Outfall 30 119.2 24 9.2 8% 65.7 Pipe in poor cond. / Slipline w/ 24"
HDPE pipe
W 19 Machias Loop (SE corner) 18 19.1 18 7.6 40% 19.1 No change rec.
X 88 Oak Bay Rd S of Drew Ln/W of 12 12.5 18 13.7 109% 36.9 Upsize pipe to 18"
Culv. 87
Y 3 Drew Ln 18 38.3 18 13.8 36% 383 No change rec.
Z 4 Puget Loop (East) 18 16.7 18 9 54% 16.7 No change rec.
4 5 Puget Loop (West) 18 23.8 18 3.8 16% 23.8 No change rec.
4 87 Oak Bay Rd near cemetery 36 165.2 36 55.7 34% 165.2 No change rec.
AA 66 Montgomery Ln South of Pope Way 18 17.0 18 2.2 13% 17.0 No change rec.

(1)

Basins are shown on the storm drainage basemap revised 8/12/02.

?2) Culvert numbers assigned by Gray & Osborne. Culvert numbers resembling "P-V6-V7" or "P-81-78" denote culverts not identified by Jefferson County database. Culvert numbers
resembling "D-K3-K4" denote ditches.

3) The column labeled "Culvert Size (in.)" represents the bottom width for ditches.

“4) Pipe or ditch sizes listed in the "Rec. Culvert Size (in.)" column are adequate to convey the 100-yr flow.

5) The column labeled "100-yr Flow, Modeled (cfs)" shows flows in the pipe under build-out conditions.

(6) The column labeled "% Full Pipe" shows the percentage of capacity used under build-out conditions.

7 The column labeled "New Flow Capacity (cfs)" shows flows in the proposed pipe.

®) Comments summarized in accompanying text.

) This culvert is located east of Montgomery Ln and discharges to Port Ludlow Bay.
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STORMWATER COMPREHENSIVE PLAN
FIGURE 6-1
WATER QUALITY SAMPLING LOCATIONS

PORT LUDLOW DRAINAGE DISTRICT
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Gray & Osborne, Inc., Consulting Engineers

TABLE 6-1

Water Quality Results for March and April 2003

Specific Fecal
Turbidity | Temp Conductivity D.O. D.O. Sat. Coliform
Site (NTUs) | (Deg F) (umS/cm) (mg/L) (%) pH (per 100/mls)
1: Lower Paradise Bay Rd.
March 13, 2003 (Hard Rain) 22 48.0 67 10.84 95.3 6.98 127
April 24, 2003 (Light Rain) 2 49.1 127 11.0 96.9 7.87 0
2: Lower Oak Bay Rd.
March 13, 2003 (Hard Rain) 59 48.0 60 11.00 98.2 6.98 183
April 24, 2003 (Light Rain) 3 46.4 122 9.82 83.5 7.58 0
3: Upper Oak Bay Rd.
March 13, 2003 (Hard Rain) 56 48.5 60 10.83 95.6 6.65 798
April 24, 2003 (Light Rain) 4 48.3 60 11.42 98.9 7.72 71
4: Montgomery Lane
March 13, 2003 (Hard Rain) 71 49.5 70 10.94 98.2 6.80 1,110
April 24, 2003 (Light Rain) 3 468 127 10.88 92.9 7.57 1
5: Rainier Lane
March 13, 2003 (Hard Rain) 10 48.3 59 10.37 89.6 6.84 113
April 24, 2003 (Light Rain) 1 46.7 37 2.69 22.8 6.62 0
6: Rainier Lane (Duplicate)
March 13, 2003 (Hard Rain) 6 48.3 59 10.78 89.1 6.65 115
April 24, 2003 (Light Rain) 2 46.7 71 2.85 24.4 6.55 0
Port Ludlow Drainage District 6-3
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Figure 8-4 — Existing Oak Bay Road Profile
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Figure 8-5 — Alternative Oak Bay Road Profile
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Gray & Osborne, Inc., Consulting Engineers
TABLE 9-1

2003 Budget and 6 year Projection

EXPENSES
Item 2001 2002 2003 2004 2005 2006 2007 2008
Personnel Services $ 4,000 |$ 12,000 |$ 10,100 |$ 15,000 |$ 15,000 |$ 15,000 $ 15,000 $ 15,000
Field Expenses $ 3,000 |$ 4,000 |$ 3,700 [$ 4,000 |$ 4,000 |$ 4,000 $ 4,000 $ 4,000
General District Engineering $13,000 |$ 13,000 |$ 10,500 |$ 8,000 |$ 8,000 [$ 8,000 $ 8,000 $ 8,000
Commissioner Meetings, Mileage, & Travel Expenses $ 4000 |[$ 4,000 |$ 10,800 |$ 10,000 |$ 10,000 |$ 10,000 $ 10,000 $ 10,000
Miscellaneous District Office Expenses $ 9,000 [$ 5,000 |$ 8700 [$ 8,500 |$ 8,500 |$ 8,500 $ 8,500 $ 8,500
Assessment, Taxes, County Fees & Election Costs $ 9,500 [$ 8,000 |$ 1300 [$ 8,000 |$§ 2,000 [$ 8,000 $ 2,000 $ 2,000
Comprehensive Plan $ 90,000 |$ 20,000
PWTF Loan Repayment $ 10,000 |$ 10,000 |$ 10,000 |$ 10,000 $ 10,000
SRF Loan Repayment $ 12,300 |$ 12,200 |$ 12,200 |$ 12,200 $ 12,200
County Loan Repayment (based on revised schedule) $ 4405 |$ 12,200 |$ 11,893 |$ 11,637 |$ 11,381
Estimated Loan interest
Professional Services $§ 6,000 |[$§ 9,600 |$ 6,000 [$§ 6,000 |$ 6,000 $ 6,000 $ 6,000
Capital Facilities incl. Engineering & Permits $ 2,000 |$ 16,595 |$ 70,000 |$ 60,000 |$ 70,000 |$ 60,000 $ 70,000 $100,000
Revenue Bond Counsel $ 2,000 |$ 0
Contingency $ 28277 |$ 9,000 |$ 5,000 [$ 5,000 [$ 5,000 $ 5,000 $§ 5,000
Total $44,500 |$193,276 |$188,200 | $158,593 |$162,337 |$158,081 $150,700 $158,500
INCOME
PWTF Planning Loan Funds $ 50,000 |$ 5,000
CCWEF-SRF Loan Funds $ 40,000 |$ 20,000
Jefferson County Loan $44,500
Carryover from previous year $ 30,000
Assessment required to fund projected Budget $ 0 |$103,276 |$133,200 | $158,593 | $162,337 | $158,081 $150,700 $158,500
(1) Personnel services: Part-time administrative for $4,000 and part-time field of $6000 in 2002 and $11,000 thereafter
2) Field Expenses: Equipment purchase and rental, day labor, and disposal costs
3) General District Engineering: All Misc. Engineering excluding Comprehensive Planning and major facilities design and construction management
4) Commissioner Meetings, Mileage & Travel Expenses: Commissioners expenses.
5) Miscellaneous: Rent, storage, insurance & office expenses
6) Assessment, Taxes, County Fees & Election Costs: Assessment preparation limited to 1% of assessment levy, election cost every other year
(7) Professional Services: Legal and Accounting
) Capital Facilities Incl. Engineering and Permits
Port Ludlow Drainage District 9-4

Comprehensive Stormwater Management Plan October 2003
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