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FOREWARD

This manual, reviewed and improved in 1976 by staff with the
assistance of a committee of consulting engineers, is a
professional technical guide manual for storm drainage
control in King County.

It is intended to provide guidance to engineers in the
preparation of drainage plans required by Ordinance 2812.

It does not presume to represent the only methods acceptable
to the County in resolving drainage problems. If followed,
however, the user might reflect a significant saving in
design costs as well as commensurate saving in time required
for review by King County of such plans as may be submitted
for approval,

This document will be available for purchase at cost from
the Map Counter in King County Department of Public Works.

2/1/77



FINAL
December 6, 1976

I NDEX
PAGE NO.
IndexX...ieeeerieeneerosnnonsonesosssosasasonnaas ceea.. A-B
Instructions for Storm Drain
§ Road Culvert DeSigN ..ieeieivenocrnnnnoenonassons 1-4
Simple Retention/Detention Basin Design ......c..... 5-6
Example Problems ........iiiieererenennencnnsaennens 7-13
Tables:
Runoff Factors for Storm Sewers ...... Table 1 14
Retention/Detention Basin Equations ..Table 2 15
Schedule Guide for 12"-30" Diameter
Culvert Pipe ....... vesesesrnssssssTable 3 16
Corrugated Steel Pipe § Pipe Arch ....Table 4 17
Corrugated Steel Structural Pipe
§ Pipe Arch ...ttt i iinnnnnnnnns Table 5 18
Corrugated Aluminum Pipe, Pipe, Arch
Structural Plate Pipe, & Plate
Pipe Arch .......... e e oo Table 6 19
Charts:
Overland Flow Time
(Average Volocities) ....iviivvsnnnn Chart 1 20
Nomograph for Computing Requlred Size
of Circular Drain ......eeeeeeensens- Chart 2 21
Headwater Depth for Concrete Pipe
Culverts with Inlet Control ........ Chart 3 22
Headwater Depth for C.M. Pipe
Culverts with Inlet Control ........ Chart 4 . 23
Headwater Depth for C.M. Pipe Arch
Culverts with Inlet Control ........ Chart S 24
Rainfall Intensity-Duration
Curves:
Mayfield ....cviiiein i iinnennens Chart 6 ... 25
Renton/Seattle .....ciiviennnnans Charts 10&11 26-27
Tacoma ...ttt nnnnnnsas Chart 12 28
Arlington, Concrete, Cosmos,

Deming, Everett, Glacier,

Gold Bar, Granite Falls,

Hamilton, Lyman, Marblemount,

Marysville, Morton, Mossy Rock,

North Bend, Packwood, Snohomish,

Snoqualmie, Stanwood, Sultan,

Warnick, and Woodland .......... Chart 18 29
Skykomish ... enenens Chart 21 30
Cayuse, Chinook, Harts,

Stevens, and White Passes ...... Chart.31 31
Snoqualmie Pass ...t nanes Chart 33 32

Nomograph for Flow in Triangular
Channels ....iveverrnenrsrsarsnnssones Chart 34 33
Capacity of Grate Inlet in Sump ....... Chart 35 34
_A.A
2/1/77



SN EEEEEEBREFEFEEFEEFEEER

INDEX (Continued)

Details:
Restrictor-0il Separator (Type 2CB) .. Figure 1
Grease Trap Separator ...eevevinrecnas Figure 2
Temporary Erosion/Sedimentation Control
Plan Notes ..ciiiienreerseenonncrannas Figure 3
Typical Detention Pond Outlet ........ Figure 4
Typical Pond Overflow Spillway ....... Figure 5 ...
Typical Closed Detention Vault ....... Figure 6
Typical Closed Detention Pipe ........ Figure 7
Typical Parking Lot Ponding........... Figure 8
Calculation Sheet (Example) ...viviirrertneennnonnnnss
Ordinance No. 2281 (As Amended) ......cevevvernnncean
Motion No. 2604

-------------------------------------

2/1/77



INSTRUCTIONS
FOR
STORM DRAIN § ROAD CULVERT DESIGN

All storm waters originating on any proposed land development,
roads, and all areas draining thereto shall be estimated as
to rate of precipitation and to percentage of overland
runoff in accordance with criteria hereinafter stated. Said
estimates of precipitation and run-off shall be the basis of
a drainage plan which shall be prepared by a Professional
Civil Engineer and which shall be submitted to the King
County Department of Public Works for review and approval.
Said drainage plan shall incorporate, among other data, the
best available topographical maps to clearly define: (1)
the proposed development; (2) all areas, improved or unim-
proved, lying upstream and draining to and through the
proposed development; and (3) drainage courses, natural or
otherwise, to which the proposed development shall drain.
Under no circumstances shall drainage be diverted in the
proposed development to points of discharge other than those
points receiving drainage prior to the proposed development.

Unless specifically approved otherwise by the Department of
Public Works, the rate of storm water run-off from any
proposed land development to any natural or manmade point of
discharge downstream, such as storm sewers or ditches, shall
not exceed the peak rate of runoff for the design storm
occurring prior to the proposed land development, all in
accordance with King County Ordinance No. 2281 as amended.
In the event that waters from this development drain into a
critical flood, drainage, and/or erosion problem area, the
quantity of water from this site may be restricted to the
existing quantity leaving this site prior to development.

In the event that run-off from a proposed land development
has in the past discharged directly into a relatively large
body of water such as a lake, river or has or could discharge
to such bodies of water via ditch or pipeline sized to
accommodate anticipated increased run-off from the proposed
land development, then it shall be the sole decision of the
Department of Public Works to permit or not permit such
increased run-off to said bodies of water from the proposed
land development.

Restriction of storm water run-off from any proposed land
development shall be effected .by storm water holding facilities
either open or closed or by introduction, on-site, of storm
waters into permeable soils via an infiltration system.

The drainage plan shall incorporate all calculations for the
determination of the required size of the systems. Said
calculations shall be based on required criteria hereinafter
stated and upon a rigid analysis of estimated run-off frcm
areas contributing run-off to those facilities. Collection
systems shall be either gravity pipe systems, open road
ditches or open channels, or a combination of the three.
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Open channels and gravity pipe systems across properties
other than public right of way shall be treated in the
drainage plan as if they were in public right of way.
Construction plans shall be prepared for all storm water
collection systems. Said plans shall include a plan-profile
of the systems including cross sections of all open ditches
and channels (profile may not be required when sufficient
data is provided on the plans in a clear and concise manner).
Said plans shall call out all hydraulic and physical data
such as grades, bottom elevations of ditches and channels,
inverts of pipes at all structures such as manholes and
catch basins, size and length of all pipes, length of
ditches and channels, top elevation of all catch basin
covers. This includes the invert elevations of the existing
or other proposed storm drainage system that the subject
drainage plan proposes to tie into. Said plans shall be
submitted to the Department of Public Works for review and
approval. Required information to be shown on the plans and
final plat such as easements, building set back lines, etc.,
are hereinafter specifically stated. Inspection and accept-
ance of the proposed storm drainage system will be done by
King County in accordance with King County Ordinance 2281,
as amended.
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Run-off rates can be determined by the rational formula:

Q=CTIA
Q = Run-off in cfs
C = Runoff coefficient
I = Rainfall intensity in inches per hour
A = Contributing area in acres

The run-off coefficient (C) should be based on Table 1.

The rainfall intensity (I) will be based on the Rainfall
Intensity-Duration Curves, prepared by the U. S. Weather
Bureau for the area. The curve that is the closest to

the plat will be used (see pages 25 to 32). Where other
data of the same nature is used, the engineer should submit
the curve along with the design analysis. For drainage
areas less than 50 acres or producing a runoff of less than
20 cfs, a 10-year design frequency may be used. For areas
greater than 50 acres or producing a run-off greater than
20 cfs, a 25-year design frequency will be used regardless
of the size of the plat. The outlet flow may be further
restricted if the downstream drainage basin is presently
subject to serious flooding.

The time of concentration for rainfall should be computed

for all ditches, channels, gutters, culverts and pipe systems.
An initial collecting time of 10 minutes for unpaved areas and
5 minutes for paved areas may be taken at the most distant
point of flow from a catch basin or culvert. From this

point, the overland flow time to the nearest ditch, channel

or gutter may be computed using Chart 1, page 20, to estimate
the velocity for each significantly different slope. Once

the runoff has reached a storm drainage system, the flow

time through the open channel or pipe can be computed.

The following minimum roughness coefficients will be used:

n = 0.012 for concrete, clay or smooth interior
metallic pipes

n = 0.021 for annular corrugated metal pipe

n = See below for helical corrugated metal pipe
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MANNING "h"

PIPE (2-2/3" x 1/2")

DIAMETER CORREGATIONS
12" 0.011
15" 0.013
18" 0.014
21" 0.015
24" 0.016
30" 0.018
36" 0.019
42" 0.020
48" 0.020

Storm drain pipe sizes may be selected by nomograph or
calculated based on the Manning Formula. Culverts and pipes
that are placed in ditches which will pass flows into the
storm drainage systems may be designed from a booklet
entitled Hydraulic Charts for the Selection of Highway Culverts,
by the Bureau of Public Roads. Culverts should be designed
to carry the design run-off with a headwater depth not
greater than 2.0 times the culvert diameter for culverts

18 inches and under, or 1.5 times the culvert diameter for
culverts greater than 18 inches (see pages 22-24). At all
times the computed water surface must be at an elevation
which will not saturate the base course under the paving.
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SIMPLE RETENTION/DETENTION BASIN DESIGN
(Yrjanainen § Warren Method)

By King County Ordinance No. 2281, as amended, the peak rate
of run-off from an existing site shall not be increased due
to the proposed development for a given design storm,
Therefore, a retention/detention facility on-site may be
required. There are a number of ways to design a reten-
tion/detention facility. However, for development of 200
acres or less we recommend the Yrjanainer § Warren Method
which is described in the December, 1973, issue of the Water
§ Sewage Works. For developments more than 200 acres in
size, we recommend a more detailed method such as the Soil
Conservation Service Method or the Colorado Urban Hydrograph
Method.

The Yrjanainen § Warren Method for retention/detention basin
design takes into consideration that the outflow is instan-
taneously changing as the head varies. This type of outlet
can be analyzed by applying basic calculus to the controlling
outflow equation. If the outflow is at a constant rate,
i.e., a pump, the analysis is easier. The volume of storm
water into the retention/detention basin can be determined

by the rational formula. The required volume is the volume
of run-off that flows into the basin minus that which flows
out. Equations 1 and 2, shown below, relate volume of
required storage to allowable outflow using the time for
maximum storage as a parameter and the type of outlet condition.

Vg = BT - 40 QT Orifice Outlet Equation 1
T + 25

Vg = BT - 60 QpT. Constant Rate Equation 2
T + 25 Outlet

B is a variable depending upon the slope of the Rain-
fall-Intensity-Duration Curve used and for the design
storm.

B =1 (T + 25)
T is defined as the instant storage begins until the
peak is attained. This can be computed by taking first

derivative of the storage volume (Vg) and setting it
equal to zero,

Qo is the maximum allowable outflow per acre imperviousness

Qo = Allowable Outflow
Acreage x Future Run-off Coef.
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The assumptions in this method are that storm water rises
in the retention/detention basin at a constant rate to
fill the basin to the peak volume, and that the maximum
allowable outflow is reached only at the peak volume.

A listing of the retention/detention equations for both a

10-year and 25-year frequency storm are shown in Table 2,
page 15.
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' EXAMPLE PROBLEM
SIMPLE RETENTION/DETENTION BASIN DESIGN

Assume the example area is near Renton, Washington, (See page 8)

Te = 10.0 + 420 + 760 10.0 + 19.7 = 29.7

CFuture - 0.40

CExisting 0.20

A1-8 = 15.8 Acres

110 Yr = 0.83 in/hr (Renton-Seattle Rainfall IDF Curve, pg.

CIA
0.20 (0.83) (15.8)
2.62 cfs

QExisting

Since area < 50 acres and flow < 20 cfs use the 10-year
frequency design storm

QAllowable = 2.62 cfs (See page 9)
Assume Retention/Detention Basin is located near CB No. 5.

Qo = Allowable Outflow

Acreage x Future Runotf Coef.

= 2.62/15.8 (0.4) = 0.414 cfs/Acre.C

Assume orifice outlet condition exists. (See page 15)

T = -25 + \|1762/Qo
= =25 + N1762/0.414 = 65.2 - 25 = 40.2 Min.
Vg = 2820T - 40 QoT
T + 25
= 2820 (40.2) - 40 (0.414) (40.2)
40,2 + 25

1,738 - 666 = 1,072 ft.3

2/1/77
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EXAMPLE PROBLEM (Continued)

VTotal

Vg x Acreage x Run-0ff Coefficient

1,072 (15.8) (0.40)

6,770 ft.3

Assume the volume of runoff to be detained in an open basin
with a design depth of 3 feet.

Area of Detention basin = 6,770 = 2,283 ft,2
Using a basin 20 feet wide ’
L = 2283/20 = 114.2 ft. (Say 114 ft.)
Required dimension of detention basin = 20' x 114' x 3
Using the orifice formula, the outlet pipe can now be sized.

C = 0.62 (Sharp Edge Orifice)
Qallowable = 0.62 a N 2gh

h = Vertical distance between the headwater surface and
centerline of the orifice.
a = Wllowed = 2.62/0.62 NZ (32.2)(3)
0.62 N2gh
= 0.304 ft.2
d = = 0.622 ft, = 7.47 inches

iz = \4(0.308)
a7 a1

Check capacity of 12" CMP:

Inlet Control Q 12" CMP

5.1 cfs > 2.62 cfs OK

Flow Full @ Q 12" CMP = 2.7 cfs > 2.62 cfs 0K
S = 0.02 ft/ft and V = 3.5 fps

Use 12" CMP outflow pipe with 7-1/2" hole in bottom plate at
CB #5.

Also, an emergency overflow system must be included in the
outlet facility.

See page 35.
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EXAMPLE PROBLEM (Continued)
HYDRAULIC ANALYSIS OF INTERNAL DRAINAGE SYSTEM

Compute Flows, and Required Pipe Sizes for Areas Shown on

page 8.
AREA 1
Ground Cover - Short Grass-Slope of Ground = 2%

C=20.4 A= 5.0 AC

Pt. "A" to Road Ditch 420 Ft.

< <=
]

Road Ditch to Culvert "A" 165 Ft. 2.0 ft/sec.

Time = 420 + 165 + 10 = 7+1.4+10 = 18.4 Min.
(60) (1) (60) (2)
I =1.15
Q= (.4)(5.0)(1.15) = 2.30 cfs

1.0 ft/sec. (See pg.

From Hydraulic Charts for the selection of Highway Culverts

by Bureau of Public Roads:

20)

12-inch Concrete for Q = 2.3 cfs 12-inch CMP* for Q = 2.3 cfs

HW = 0.95 < 2.0 OK HW = 1.1 < 2.0 0K
D D

Use 12-inch Concrete or CMP for Culvert "A"
*Annular CMP is used throughout example.

AREA 2

L]

Groundcover - Short Grass-Slope of Ground 2%

n

C= 0.4 A 4.3 AC

1}

Pt. "B" to Road Ditch 300 ft. A%
vV

Road Ditch to C.B. #1 350 ft. 2.0 ft/sec.

Time = 300 350 + 10 = 5+3+10 = 18 min.
(60) (1) (60)(2)

I =1.15

Q= (.4)(4.3)(1.15) = 2.0 cfs

Use 12-inch Concrete or CMP (See Area 1)
C.B. #1 to C.B. #2 Slope - 1.0%
12-inch Concrete @ 0.08% = 3.8 cfs > 2.0 cfs OK

Use 12-inch Concrete @ #1.0%
10
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EXAMPLE PROBLEM (Continued)

AREA 3
C=20.4 A=1.8 AC
Length = Culvert "A" to CB #2 = 260"
Time = 18 min. + 260 = 18 + 2 = 20 min.
60y (2)
I = 1.05
Area 3 Area 1

Q=(.4)(1.8)(1.05)+(.4)(5.0)(1.05) = (.4)(6.8)(1.05)=2.9 cfs

From Hydraulic Charts for the selection of Highway Culverts
by Bureau of Public Roads:

12" Conc. for Q = 2.9 cfs 12" CMP for Q = 2.9 cfs
HW = 1.1 < 2.0 0K HW = 1.3'< 2.0 OK
D D

Use 12" Conc. or CMP for entrance pipe @ CB #2
CB #2 to CB #4 Slope = 1.5%

Area 1 § 3 Area 2
Q=(.4)(6.8)(1.05)+(.4)(4.3)(1.05)=(.4)(11.1)(1.05) = 4.7 cfs

12" conc. @ 1,5%

4.8 cfs > 4.7 cfs OK

12" CMP @ 1.5% = 2.6 cfs < 4.7 cfs Try 15" CMP

15" CMP @ 1.5% = 4.9 cfs > 4.7 cfs OK

1t

Use 12" conc. or 15" CMP @1.5%

11
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EXAMPLE PROBLEM (Continued)
AREA 4

Groundcover - Short Grass -Slope = 2%

C=20.4 A=1.0 AC
Pt. "C" to Road Ditch or Gutter 240' V = 1.0 ft/sec. (See pg.
Road Ditch or Gutter to Inlet 3A 180' V = 2.0 ft/sec.
Time = 240 + 180 + 10 + 4+2+10 = 16 min.

(60) (1)  (60)(2)

I =1.25
Q= (.4) (1.0)(1.25) = 0.5 cfs
Inlet 3A to CB #3 Slope = 1.0%
8' conc. € 1.0% = 1.2 cfs > 0.5 cfs OK
Use 8" conc. €1.0%
AREA 5§

C=20.4 A=1.1 AC

Time = 16 min. (Same as Area 4)
Q= (.4)(1.0+1,1)(1.25) = 1.1 cfs
CB #3 to CB #4 Slope = 1.0%

12" conc. @ 1.0% = 4.0 cfs >1.1 cfs OK

12" CMP @ 1.0% 2.3 cfs >>1.1 CFS OK

Use 12" conc. or CMP @ 1.0%

12
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EXAMPLE PROBLEM (Continued)
AREA 6
C=20.4 A= 0.5 AC

Inlet 4A to CB #4
By inspection, use 8" conc. or CMP

CB #4 to CB #5 C=10.4 A = 13.7 AC
Time = 20 min. (See Area 3)

Q= (.4)(13.7)(1.05) = 5.8 cfs

12" conc. € 1.0% = 4.0 cfs < 5.8 cfs Try 15" conc.
15" conc. € 1,0% = 7.0 cfs > 5.8 cfs 0K
15" CMP @ 1.0% = 4.2 cfs <: 5.8 cfs Try 18" CMP
18" CMP @ 1.0% = 6.6 cfs > 5.8 cfs OK
Use 15" conc. or 18" CMP @ 1%
AREA 7

C =0.4 A= 0.8 AC

Inlet 5A to CB #5
By inspection, use 8" conc. or CMP

AREA 8
C =20.4 A=1.3 AC
Length = 300 V = 5.5 ft/sec.
Time = 20 min, + 300 = 20 + 1 = 21 min.
(60)(5.5)
I =1.01
Q = (0.4)(13.7+0.8+1.3)(1.01) = 6.4 cfs

CB #5 to Detention Basin Slope = -1.0%

Use 18" CMP @ 1.0% (Simple Detention Basin Outlet Design)

13
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RUNOFF FACTORS FOR STORM SEWERS

UNDEVELOPED LAND

Wood § Forest .
Sparse Trees § Ground Cover
Light Grass to Bare Ground

DEVELOPED AREA

Pavement § Roofs . .
Gravel Roads § Parklng Lots .

City Business
Apartment Dwelling Areas
Industrial Areas (Heavy)

Industrial Areas (nght)

Earth Shoulder
Playground .
Lawns, Meadows § Pastures

Parks § Cemetery
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TABLE 1
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*

FLAT
0-5%

0.10
0.15
0.20

OCOOODOOOOOOO
(e}
o

SINGLE FAMILY RESIDENTIAL
(Dwelling Unit/Gross Acre)

DU/GA .
DU/GA .
DU/GA .
DU/GA .
DU/GA .
DU/GA .
DU/GA .

14

ROLLING
5%

0.15
0.20
0.25

0.90
0.80
0.90
0.85
0.80
0.70
0.50
0.30
0.25
0.20

0.30
0.35
0.40
0.45
0.50
0.60
0.70
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10 YEAR DESIGN STORM

‘25 YEAR DEGIGN STORM

AREA TYPE OF OUTLET PEAK STORAGE, | MAXIMUM STORA PEAK STORAGE, | MAXIMUM STORAG
TIME (MINUTES) voLuMe (FT3 TIME (MINUTES) voLUME (FT
[ 1762 'S - Ys -
= 2820 T = 1/2138 3420 T
RENTON- ORIFICE WITH HEAD { T=-25+Y 7 = SFRoE - 40 QoT | 152 YT | SeimE - 40 Qo
SEATTLE Ve - v, -
CONSTANT FLOW .. 'V1‘75 2820 T 1425 3420 T
25+¥ 1, ToE - 60 Q7 | T=-25+§ 7~ e - 60 QT
VS = vs =
T=-254 \[ 3000 T T=-254+\ 2194 3510 T
ORIFICE WITH HEAD S - 40 QT Qo 2o - 40 QT
T+25 T+25
TACOMA
1250 'S - ¥s =
CONSTANT FLOW - 3000 T 1463 3510 T
25+1 T+25 - 60 QT | T=-25+¥ T, 75 - 60 Q.7
2255 Vs - Vs =
ORIFICE WITH HEAD 36077 2706
NORTH T=-25+ Qo T¥26 " 40 Qo7 =-25+ o i%%%gl - 40 QoT
BEND Ve - -
CONSTANT FLOW 1503 3607 's
= T 1804 4329 T
T=-25+ Qo T+25 60 QoT T=-25+ —Q_O_— o T ol 60 QT
4076 52 's
=- 2 6522 1 5013 8020 T
SNOQUALMIE ORIFICE WITH HEAD | T=-25+ % e - 40 QT T=-25+ % 80201 _ 40 Qo
PASS o ”
2718 6522 3342 e
CONSTANT FLOW - ‘V T _ : 8020 T
T s - 50 QT (T g st - 60 O
2603 e Is -
T=-25+ 4164 T _ - 3075 4920 T
ORIFICE WITH HEAD %o o7z 40 QoT | T=-25+ { =g~ 320 T - 40 QoT
SKYKOMISH Vs = v, -
1735 4164 T 2059
CONSTANT FLOW | T=-25+ ) - 4920 T
0 + 60 QoT | T=-25* | 7q, T+z5 - 60 QoT
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MAXIMUM COVER (FEET) BY INSTALLATION DESIGN

D!AP‘MZE'ER PLAIN clAss I | ctAass m | cLAss ™ | class ¥
(neves) T e Tclalalclalelclalelclale]ec
12 9152 57} \3 ]33] 37 171451 %0 1 26| 9] 78 | 33|87 1100
18 29|77]8ef 3|29 31| 17| 38|50 20| 58] 78]33|73]i00
24 3 |25|37| 17| 33|50 26]|50]78]33]e2]i00
30 32031 ]17] 20|50 2c]4aa| 78] 23|54 00
36 13| 18|37 17| 26| 50] 26| 39| 78] 3348|100
A8 7| 37)17]|23|50|26]35]78]33]4a3]i00
6o 311w | 32017 ]21|43]26] 32|65] 23|41 |82
72 315|317 20[43] 26| 3t]e5]33 40|82
84 3 151290117 ] 20| 40| 26| 30| 601 33 {38 ]| 74
26 1w |2e]1m|{19]3a)26]30]51|33]|38]64
108 3 s |23 7| 8] 3 ]26] 29|ac]33]327]58

NOTE: 2’ Min. Cover for Concrete Pipe for primaries

1|

Min.

Cover for Concrete Pipe for residential roads.

CONCRETE PIPE

SCHEDULE GUIDE FOR
12" THRU 30”DIAMETER
CULVERT PIPE

TABLE 3
16

and arterials.
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MAX(MUM COVER (FELT)
(PLATE THICKNESS)
Dﬂ:“wftiR HC::::‘ 3/ rivets or balical 38 " rvets or halal
Qucems) | (FEET) oea” | 019" 109~ | 138" ‘;A‘_“_’.q
rcele]ecje]lc]lejc|€E|]cC Te
% } [ £ 30l 4a |y BRAR YIRS
at ' 27 OV [s6| 9|4 |cz]anlas
48 t EL) 2% | s3] so 2] s4]ae|s?
[ ] t Tt s {29 |zc1 4] 28] 48] 3 |50
[ \ 1) 2 22 |4 [ 2s|ay] 27| ad
6 ] [x] 0] 2a{22 ] 37[ 23] 39| 25| 4t
Y2 ' [ | 22afao | e 22| e 238
A | " wlwliwol sa]2i| sfzi! 35
| 13 3 [ ) | asf2]| |2
*0 [} [h) 9| 2119 | 29) 20| 30
| 1 18] 26 9| 27] 19|28
-3 2 w2 as 9| 26
(119 2 ] as| i8] za}1a 2;
na ] 8] 221 18| 24
128 2 e | i | s 2z
St waided or bolred (Vi A S5 buite)
ar 3/8" rive "y o Ve Tivats
”*’ \ 34 lasfen it |a) | a8 ] 97 |01 | €c |06
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TURNING LINE

— ko
—~ 1
EQUATION: O = 0.58 (—S—) §iva yu3 -
N 13 ROUGHNESS COEFFICIENT IN MANNING | os L (e
FORMULA APPROPRIATE TO MATERIAL IN : :
BOTTOM OF CHANNEL L_ or -
£ 15 MECIPROCAL OF CROSS SLOPE L
REFERENCE: M. M. B. PROCEEDINGS 1948, L o i
PAGE 190, EQUATION (14} | L vo
EXAMPLE (SEE DASHED LINES) - 08 i
GIVEN: $:0.03 ;’: s I sa
FERTY N o
1300
n=o.013 o bad ~ A4 - 80
y:0.20 30 |
#IND: Q=20 CFS 20 !
______ e e e = = - == O} L a0
=TT C 5
T~ e E! : - F
- 7] w
- w E a0
Rl N 4 » w 3
=
T " 3
- ~w_f > F
wE! N - ~
[ R w | - I
T ko z | Z~t+ 20
I -~ } or
VI a [ §
o 2 i - [
o ar nl
o
A § - a |
o < L i
o9 x o |
INSTRUCTIONS U - eoe «
0 w | st
1. CONNECT &/n RATIO WITH SLOPE ($) ot © Q07 P
AND CONNECT DISCHARGE (Q) WITH w f « ['°
OERTH (y) THESE TWO LINES MUST o e | 5 |
INTERSECT AT TURNING LINE FOR : o [ o0 o
COMPLETE $OLUTION at -3 ST
2. FOR SHALLOW V.SHAPED CHANNEL AS i Tl
SHOWN USE MOMOGRAPH WITH # --;— e
° [~ 004 o - oe
ey L i
2
— 003
[~ o4
3. TO DETEMMINE 3
DISCHARGE Q_ IN T ]
PORTION OF CHANNEL E
HAVING WIDTH X: _L -~ 0
OETERMINE DEPTH ¥ :
FOR TOTAL DISCHARGE [
N ENTIRE SECTION o. e 9
THEN USE NOMOGRAPH TO -
DETERMINE Q, IN SECTION b FOR DEPTH i
x
y=y -(-‘—) L :— o2
- b
4. TO DETERMINE DIS- s
CHARGE IN COMPOMITE =001 L
SECTION: FOLLOW IN- 5
STRUCTION 3. TO 7 L
OCUTAIN DISCHARGE IN _L [
SECTION 8 AT AS-
SUMED DEFTH y, OBTAIN s
Q, FOR SLOPE RATIO i
#, AND DEPTH y'; THEN
Q =0, 4+ 0y - 0

CHART 34
33

Figure 6
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HEAD (H) IN FEET

0 \BERAS AR AR AL Lk o RARRN L)
- ]
'IF
llI ‘
Q /IIIIIIIILI
il L X RN N FY
Fe® e 4
r PSSy E
Q = =
E 3
P-2(a+b) i: E
o —y
- j -
F ;
l'o LR BB ARARARAARE AL TITRTHITY '
a —+
¢ A f
.4E ; + _
3 | i
- ! i E
2 e E
- i -
= A QP -I30H K ' ! 3
- 7 ] g -
: | | B 3
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0./ 2 J 4 3 £ 7080900 F 4 J 4 45 &6 7 83D 20

BUREAY OF PUBLIC ROADS

D/SCHARGE PER FOOT OF PERIMETER (@/P)

CAPACITY OF GRATE INLET IN 3¢MP

CHART 35
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‘5 U.N N N v =s

Ny

ey

OFFSET FRAME GRATE SO THAT
RESTRICTOR/POLLUTION DEVICE IS
VISIBLE AT EDGE OF OPENING AND
DIRECTLY OVER THE LADDER
GRATE ELEVATION

N B e CHAIN - 200# CAPACITY
5 I.M#ﬂ;5§p§ﬂ////,/”’_SLACK WHEN GATE IS DOWN
N : b+ﬁh.c;n" WELD CHAIN TO CB FRAME
% ' “
STD, GALV. CB é’ 0.5' MIN.

LADDER STEPS g ]
¢ f OVERFLOW ELEVATION -

WATERTIGHT CLEAN- b SET TO PROVIDE REQUIRE

OUT GATE WITH MIN. DETENTION AND ADEQUATE
8" GAUGE SLIDE

N '—_-(‘- -
- h——

ey
R AR D
o R TGS

£ OIL SEPARATION PRO-

¥ ot TECTION

- 2'MIN.§ 11. OVERFLOW PIPE & OUTLET PIPE

- Gy NUST HAVE CAPACITY BQUALTO oR
PIPE. ‘i N | g ) INLET SYSTEM :
MIN, - OUTLET PIPE
SLOPE MINIMUM SLOPE = .5%
.5%

RESTRICTOR PLATE
APPROPRIATELY

SIZED ORIFICE CUT
IN PLATE. NOT ¥
REQUIRED IF SYSTEM ¥

IS FOR POLLUTION.~F
CONTROL ONLY-e/’//

TYPE I1 CATCH BASIN
OR LARGER IF REQUIRED

NOTE - ALL METAL PARTS AND
SURFACES MUST BE MADE OF
CORROSION RESISTANT MATERIAL
OR GALVANIZED. COMPLETE
CORROSION PROTECTIUN MUST BE
ASSURED.

- FLOW RESTRICTOR/OIL POLLUTION
CONTROL DEVICE/CATCH BASIN

Figure 1
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2 9andty

3

HOLYHVdIS VUL ASVHYD

onFe

STANDARD METAL FRAME

3 AR BaE am D s

PIPE SCHEDULE

AND 8" through 18" diameter

GRATE FOR CATCH BASIN

|

|

]

. s :

i . INTRFORTW T

| S CSNE Ao A,
1eoet XIS

@ | Y

08 / {]

$ ;f

*s

....,
L 43
*y v

0.5' MIN,

i ¥
.

kA [ ]
TS | b
i | ;
).»‘; - | .
110 . £3
BT = ' ey WATERTIGHT CLEAN-OUT GATE
AN =
. g | EPV///ﬁ_WITH MIN. 8" GAUGE SLIDE
; "o WATER LEVEL {
< by :1\\ F‘/// vy
o X 1
EC \"‘,’a - _d':-&
N %, l_ | T
4 &
3 - o =
21 2'-0" MIN, | =
P SR
. et y N
% o~
N oY 2
fon L bt
2 X
a0l - ] I

IASTNY TYDE NO, 2
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e

o

TEMPORARY EROSION /7 SEDIMENTATION CONTROL PLAN NOTES:

WHERE POSSIBLE, MAINTAIN NATURAL VEGETATION FOR
SILT CONTROL.

. TEMPORARY SILTATION AND DETENTION PONDS TO BE

CONSTRUCTED BY PLACING STRAW BALES ACROSS
SWALES

. ALL TEMPORARY SILTATION AND DETENTION PONDS SHALL

BE MAINTAINED IN A SATISFACTORY CONDITION UNTIL

SUCH TIME THAT CLEARING AND/OR CONSTRUCTION IS

COMPLETED AND THE PERMANENT DRAINAGE FACILITIES
ARE OPERATIONAL.

. RETURN SILTATION CONTROL AREAS TO ORIGINAL GROUND

CONDITIONS

. RIP-RAP BASE (BOTH SIDES) OF BALES FOR EROSION

CONTROL, AS REQUIRED.

. APPROVAL OF THIS PLAN DOES NOT CONSTITUTE AN APPROVAL

OF DESIGN, SIZE NOR LOCATION OF PIPES, RESTRICTORS ,
CHANNELS OR RETENTION FACILITIES; BUT IS AN APPROVAL
OF TEMPORARY SEDIMENTATION CONTROL PLAN ONLY.

STRAW BALES AS
STAKE BALES TO MAINTAIN REQUIRED

POSITION AS REQUIRED

——— | ' MIN. FREEBOARD

Figure 3
37



CAST GRATE IN TOP SLAB PER UNIT P—\\\\

1'-0" MIN. FREEBCARD-—W

:
v “lless g b /T
ra 7 v: -_/ by

MAX, DESIGN W.S‘—X t

*6'-Q" L/;-DIKE
*%15 " -
\} > 2 2w,

3'MIN,
1

[ =

DETENTION POND

f

£

t
i
4
M
\
1

N SOD GR SEED
1 DIKE

Sl T N .
1'

B

TYPICAL DETENTION POND OUTLET

Figure 4

V'wYV

2'-0" MIN, WIDTH! OF SPILLWAY

(SEE PARAGRAPH 6.14)

Pemorger 3 ML,
i _J//v CAPACITY OF OUTLET
) PIPE MUST BE EQUAL
g o CLEAN-OUT GATE 7 TO OR GREATER THAN
= CONTROL ORIFICE —/ ALL SYSTEMS IN
HYDROSEED ALL * 6' MIN. WHEN "H" LESS THAN 3'
DISTURBED SURFACES +* 15' MIN. WHEN "H" GREATER THAN 3'

r»—*1 2'-0'" MIN.
3 MIN .

1'-0" MIN. ROCK (MIN, 4" FACE)

MAXIMUM DESIGNED WATER SURFACE IN POND

TYPICAL POND OVERFLOW SPILLWAY

Figure

38
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— 2ND. MANHOLE REQUIRED WHEN
LENGTH OF DETENTION CHAMBER
1S GREATER THAN 20O FEET

MANHOLE ACCESS

1 STEPS
I I
T /\

= :/H}TMJ I;r RN Y 7w T H’.-‘:'/lll

1 1 o AN

/

i
O
MAX. DESIGN W S

il

CLEAN OUT GATE
=\

N

DETENTION CHAMBE ‘
$=20.005 — 5 VADLT DISCHARST 8
w21
L gl \~CAP hy F O T
BO S — \ -PIPE MUST BE EQUAL
N TO OR GREATER THAN

CONCRETE OR
STEEL VAULT

T %S R .

Ve e

\- ALL SYSTEMS IN.

PROVIDE AN
APPROVED OUTLET.

ALL METAL SURFACES

MUST BE CORROSION
PROTECTED.

TYPICAL CLOSED DETENTION VAULT

Figure 6

39



o¥

%

| [—fNATURAL GROUND

‘//r—LOCKING LID

272 z_ P Xprf

WP E 7T K71 TRy M Ar g 0 B BETITE 7 K ;i IR s B i B 7S e 7] I l R 277 & s E T T are X e

OVERFLOW T == AIR VENT
6" MIN, . 7 \

"—" A =

' ! \ ]

' 1
CLEAN_OUT~_ | 2'MAX, | I 21 MAX|
GATE N { l 8
3 , — 0,005 FT/FT|
-
—

[- WITH STUB END & VENT I-—'I‘YPE 11 CATCH BASIN
36"

MIN, STORM DRAIN 36" MIN, STORM DRAIN
YPE 11 CATCH BASIN

"9 MIN
r'-)'IMIN
Z( 25' MAXIMUM LENGTH ~
T

TYPICAL CLOSED DETENTION PIPE

FIGURE 7



18 4

- LOCKING LID
PARKING LOT SURFACE 1'MIN, FREEBOARD

OPEN GRATE ¥7S \

-i;g'hIN,

P SR Y

!
2" MIN,

CLEAN-OUT GATE— |

TYPE 1 CATCH BJASI;\-S

N

o

2z

-]

]

i
[—CONTROL
ORIFICE
PLATE

|

TYPE II CATCH BASIN

TYPICAL PARKING LOT PONDING
FIGURE 8




44

e ereny a3 B . aE - @
Cokevloted by Cote - STORM SEWER DESIGN CALCULATIONS — SHNe._l_ & "’Jf"““‘*“““’“ﬁ“"”—‘i“”
| Checked by _ T pate _ _ _ Shest No. L of L . Sheers
LocATION r OISCHARGE ]' SEWER DES/GN | SEWER PROFILE
‘T R Lnere- 7 Tpmeot imedf Tofal Rma- | Dis Y7b?':7/ ' T 'Ve/;)c 1 \aroand E/ev.}lnmrf Lrev
: Sowre . ¢ Run- onces-flavin Time folf  Run- Chorge !pre Sope Pipe Tw £yl ! Pt b rq
?‘ewer me 7o of mg? orf a4z SAL Prhon Pipe Ta St inren- OF rrom ,D"’ jram- of  lopac “low- | ength ar ar | At L as REMARKS
Lxcted Shrtian Stotron Areg ot IR TN S TN B f,. 24 okt werer Prpe PR S Sewer TN STT L \S% /12 St i
on ramoge.” 4 7 e IVES'? o5 ap's oy in LRSS s ‘U" r Ca/ 2 Col 3 a2 (Cald
. L I ' geres’ v - . e ) 't. Ter ‘4'3""‘!: - Yt ! E
Cm e - e . B B - 0 - 4 - . B - + - e e e
L’ 2 3 2 5 6 ., 7. 48 A e ed e 4506 oo e 20 o 22 23 225 4 26
KAT-A 0+00L O'0OR Frme 058 090 D57 L'sz 50 _ o so 2*, za /. H/z 0.CAT T 1 jog . :-.:)’fw('wy‘ v;-'tfo."?mfoys@ ]
. * R ) . ‘ ' ‘ I | ; i i -
O-OCK 2e70RPrmt 02( 000 r)/a | I % | ' | B S
Lo Grass *0.95 ‘035 ;0/2 0&2 +5 C 06 56 +220 l/&/ 1 48/ 12 10925_0 607701270 [6.75 r/ofoﬁmu/ 0I5 00/07824] ]
U P I : SN B P P A
\2-704 |20 70R {Pumt |020 i090 018 _10/6 »50 "o 50 fz.onm'i - Jam 72 1&0404 770,970] 50 1200}/(1%34/&;4/5‘!@0@@?825
* ¥ ' T t i T T : T - T
SR R S - | ; . : i ; ! i ] ©q - S
| Z7ORYo0-00|Pimt 020 090108 | L u C | SN S
L N GrassJOZ5 o3s: 009 /27L56 08 64 ‘2/0.266‘ Lee N £/ TEC 300 75C (Jj#/bVWoO%az 27
. N - - . . . . . . . A . ; N 4 4]
| 5140 L VOO-00) Py ¢ ;020.090.0/8_0/8‘50 O S0 220040 - Ia#ﬂi‘ 12 DOASO §20/040 65 297 /W//ﬂ/ﬂéoﬁrwz 2% 70 N
| ! i . ] !
N (OO-0OYH IS | fFomd (065 D90,059 .\ .y ey - ﬁ_[ ’L f 1} }
; Parassw/f 020'(%? ZRT 6k 42 76 250525 625|785 D005 | 680|550|900 | 380 /6. O STIOXO SN ) ]
' ‘ ' : | : |
B . . ' f + i { i ' —_
000 " 2ec0 |Pime 0w 050 009 , : I D i . N
. : Gross 003 040 o038 04/’ 20 05 .95 /70|080\ - 080 /8 QO/E0 520 6 S0} 200 |3 60 OO0 IAANKESE: ]
2e00 00O\ Fme 030 09 027 ' o ! ’ L : { B
. ! . . . . . - - + 4 - - — -
| L : Greess 020 050 10/0 i ’ ' 1 ‘i ! { ;'. 1 T '[ I I I :
e : Poreass/ a8 025 D372 95 09 j0F 160 194|104 |l (00/80 520,650 350 630 jormaiyan ez sl o )
] Vo2 00 1O s S Pumis o35 090 0321 ! ' ' ' [ i : t - T
- & : . ] . ; . - i
’ G Grerss 05‘5065‘055 l#55 /04 |04 1/0.5' 95 890‘ - 18 NE  Yooes o ’o¢g ’ 50 AE 02/5002&25}0/645 503 o
| i . f | !
N N . l Il . i ; SR - — 1
(95250 10750 Prrie D5 .0 90‘0/4 F69, /03 50 5 3 .,-'90 !890! SO R ;‘00/&0\{// 5()36 20200 | R OO yai.25 0/554/&0.5&2!@028&1 Drop MK i
. E . . 3 - i - | ; - . — -
) JO7=50 I//ado ° Grarss SO 5 OL0 j#/.?»l 71240 408 248 01}0 501 02 501/8 [ afoaj/_g’c_?jr«ya FO0 (300 W%&/cvaigijwoa: Long 7c. ]
—- N ' ) . ) . ; i | .. L. . . J—
| JIOSO uete s | = - - - g 9@18! i//5 }fa/ot VOO N2l 00060 Y3205 40300 |/ 8O BN 0 /OI754 99873 B
o : , R ; B - TR [ IR S E
- . : G P | i ‘ : - A S R -
- R N S S I 1




AN AR

e

N = N e

- "™ N S EE e

ORDINANCE NO. 2281
(As amended by K.C. Ordinance No. 2812)

AN ORDINANCE to establish a surface water runcff policy in
King County and requiring the submission of drainage plans
in conjunction with land development proposals.

BE IT ORDAINED BY THE COUNCIL OF KING COUNTY:

SECTION 1. PURPOSES. The Council finds that this Ordinance is necessary
in order to minimize water quality degredation by preventing the siltation of
the county's creeks, streams, rivers, lakes and other water bodies; to protect
property owners adjacent to developing land from increased runoff rates which
could cause erosion of abutting property; to promote sound development policies
which respect and preserve the county's water courses; to insure the safety of
county roads ané rights of way; and to decrease surface water damage to public
and private property.

SECTION 2. DEFINITIONS.

(a) T"Computations" shall mean calculations, including coefficients and
other pertinent data, made to determine the drainage plan with flow or rates of
water given in cubic feet per second (cfs).

(b) T"Department' shall mean the Department of Public Works and Transporation.

(¢) ‘'Developmental coverage' shall mean all developed surface areas within
the subject property including, but not limited to, rooftops, driveways, carports,
accessory buildings, and parking areas.

(d) ‘"Director" shall mean the director of the Department of Public Works
and Transportation.

(e) '"Drainage area" shall mean the watershed (acreage) contributing surface
water runoff to and including the subiject property.

(f) "Drainage plan" shall mean a plan for receiving, handling, and trans-
porting surface water within the subject property.

(g) "Peak discharge" shall mean the maximum surface water runoff rate (cfs)
detenmined for the design storm frequency.

(h) "Receivihg bodies of water" shall mean creeks, streams, rivers, lakes and
other bodies of water into which surface waters are directed, either naturally or
in manmade ditches or open systems.

(i) "Retention/detention facilities" shall mean facilities designed elther
to hold runoff for a short period of time and then releasing it to the natural
watercourse or to hold water for a considerable length of time and then consuming it
by evaporation, plénts, or infiltration into the ground.

(j) "Subject property" shall mean the tract of land which is the subject of
the permit and/or approval action.

SECTION 3. SUBMISSION OF A DRAINAGE PLAN.

(a) All persons applying for any of the following permits and/or approvals
shall submit for approval a drainage plan with their application and/or request:

(1) Grading permit

(2) Substantial development permit
(3) Flood Control zone permit

(4) Subdivision approval

(5) Unclassified use permits

(6) Conditional use permits
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(7) Building permits where the permit relates to 5,000 or more
square feet of development coverage within the property.
(8) Plan Unit Development

(b) Drainage plans will be required for those short plat applications which
present adverse drainage impacts as defined by administrative guidelines to be
developed by the Department and the Division of Buildingand Land Development and
approved by the County Council. #*

(c¢) The plan submitted during one permit/approval process may be subsequently
submitted with further required applications. The plan shall be supplemented with
additional information at the request of the Department of Public Works and Trans-
portation. :
The plan requirement established in this section will not apply when the
department determines that the proposed permit and/or activity:

(1) Will not seriously and adversely impact the water gquality conditions
of any affected receiving bodies of water, and/or

(2) will not alter the drainage patterns, increase the peak discharge, and
cause any other adverse effects in the drainage area.

SECTION 4. CONTENTS OF A DRAINAGE PLAN. All persons applying for any of the
permits and/or approvals contained in Section 3 of this ordinance shall provide
a drainage plan for surface water flows entering, flowing within, and leaving the
subject property. The detailed form and contents of the drainage plan shall be
described in procedures provided by the department. The procedures will set forth
the manner of presenting the following required information:

(a) Background computations for sizing drainage facilities:

(1) Depiction of the drainage area on a topographical map, with acreage
indicated.

(2) Indication of the peak discharge and amount of surface water currently
entering and leaving the subject property.

(3) Indication of the peak discharge and amount of runoff which will
be generated within the subject property if development is allowed to proceed.

(4) Determination of the peak discharge and amount of water that will

be generated by the design storm frequencies as specified by the department

at various poxnts on the subject property.

(b) Proposed'! ‘improvements "for handling the computed runoff.

SECTION 5. MANDATORY REQUIREMENTS FOR ALL DRAINAGE IMPROVEMENTS. (1) Surface
water entering the subject property shall be received at the naturally occurring
location and surface water exiting the subject property shall be discharged at the
natural location with adequate energy dissipators to minimize downstream damage
and with no diversion at any of these points; and (2) The peak discharge from the
subject property may not be increased due to the proposed development; and (3)
Retention/detention facilities must be provided in order to handle all surface water

"in excess of the peak discharge; and (4) Where open ditch construction is used

to handle drainage within the tract, a minimum of 15 feet will be provided between
any structures and the top of the bank of the defined channel.

(a) In open channel work the water surface elevation will be indicated
on the plan and profile drawings. The configuration of the finished grades
constituting the banks of the open channel will also be shown on the
drawings.

(b) Proposed cross-section of channel will be shown with stable side
slopes. Side slopes will be 3:1 maximum unless paved or stablized in some
other manner approved by the Department.

% King County Motion No. 2604 (see pg. 5)
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{(c) The water surface elevation of the design flow will be indicated

on the cross-section.

{(5) Where a closed system is used to handle drainage within the tracts, all
structures will be a minimum of 10 feet from the closed system.

Variances from any or all of the foregoing requirements may be permitted
only after a determination by the Department employing the following criteria:

(a) Capacity of downstream facilities;

(b) Acceptablity of receiving bodies of water;
(c) Possibility of adverse effects of retention;
{(d) Utility of regional retention facilities; and
(e) Capability of maintaining the system.

SECTICN 6. DEVELOPMENT IN CRITICAL FLOOD, DRAINAGE, AND/OR EROSION AREAS.
Development which would increase the volume of discharge from the subject property
shall not be permitted in areas where existing flooding, drainage, and/or erosion
conditions present an imminent likelihood of harm to the welfare and safety of
the surrounding community, until such a time as the community hazard is alleviated,
where applications of the provisions of this section will deny all reasonable uses
of the property, the restriction on development contained in this section may be
waived for the subject property, provided that the resulting development shall be
subject to all of the remaining terms and conditions of this ordinance.

SECTION 7. REVIEW AND APPROVAL OF THE PLAN. All storm drainage plans pre-
pared in connection with any of the permits and/or approvals listed in Section 3
shall be submitted for review and approval to the Department of Public Works
and Transportation, Division of Hydraulics. _

SECTICN 8. BONDS AND LIABILITY INSURANCE REQUIRED. The Department of Public
Works and Transportation is authorized to require all persons constructing re-
tenrtion/detention facilities to post with the director of the department surety
and cash bonds. Where such persons have previously posted, or are required to
pest, other such bonds with the director, either on the facility itself or on
other construction related tc the facility, such person may, with the permission
of the director and to the extent allowable by law, combine all such bonds into
a single bond, provided that at no time shall the amount thus bonded by less than
the total amount which would have been required in the form of separate bonds,
and provided further that such a bond shall on its face clearly delineate those
separate bonds which it is intended to replace.

(1) CONSTRUCTION BOND. Prior to commencing construction, the person con-
structing the facility shall post a construction bond in an amount. sufficient
to cover the cost of conforming said construction with the approved drainage plans.
After determination by the department that all facilities are constructed in
compliance with the approved plans, the construction bond shall be released.

(2) MAINTENANCE BOND. After satisfactory completion of the facilities and
release of the construction bond by the county, the person constructing the
facility shall commence a one year period of satisfactory maintenance of the
facility. A cash bond to be used at the discretion of the director to correct
deficiencies in said mantenance affecting public health, safety and welfare must
be posted and maintained throughout the one year maintenance period. The amount
of the cash bond shall be determined by the director, but shall not be in
excess of one thousand dollars. In addition, a surety bond or cash bond to cover
the cost of defects or failures of the facilities shall also be posted and
maintained throughout the one year maintenance period.
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(3) The person constructing the facility shall maintain a liability policy
in the amount of one hundred thousand dollars per individual, three hundred
thousand dollars per occurrence and fifty thousand dollars property damage, which
shall name King County as an additional insured and which shall protect King County
from any liability up to those amounts for any accident, negligence, failure
of the facility, or any other liability whatsoever, relating to the construction
or maintenance of the facility. Said liability policy shall be maintained for
the duration of the facility by the owner of the facility, Provided that in the
case of facilities assumed by King County for maintenance pursuant to Section 9
of this ordinance, said liability policy shall be terminated when said county
maintenance responsibility commences.

SECTION 9. COUNTY ASSUMPTION OF MAINTENANCE. King County is authorized
to assume the maintenance of retention/detention facilities after the expiration
of the one year maintenance period in connections with the subdivision of land if:

(1) All of the requirements of Section 7 have been fully complied with;

(2) The facilities have been inspected and approved by the department after
their first year of operation;

(3) The surety bond recuired in Section 8 herein, has been extended for
one year, covering the county's first year of maintenance.

(4) All necessary easements entitling the county to properly maintain the
facility have been conveyed to the county.

SECTION 10. RETROACTIVITY RELATING TO COUNTY MAINTENANCE CF SUBDIVISION
FACILITIES. If any person constructing retention/detention facilities and/or
receiving approval of drainage plans prior to the effective date of this ordinance
re-assesses the facilities and/or plans so constructed and/or approved and
demonstrates, to the director's satisfaction, total compliance with the requirements
of this ordinance, the county may, after inspection, approval, and acknowledgement
of the proper posting of the required bonds as specified in Section 8 assume main-
tenance of the faciliities.

SECTION 11. APPLICABILITY TO GOVERNMENTAL ENTITIES. All municipal corporations
and governmental entities shall be required to submit a drainage plan and comply
with the terms of this ordinance when developing and/or improving land including
but not limited to, road building and widening, within the unincorporated areas
of King County.

SECTION 12. EFFECTIVE DATE. The effective date of this ordinance shall
be ten days after its enactment. The requirements of this ordinance shall apply
to all roads commencing construction and/or widening subsequent to December 31, 1975.
Further, all plats receiving preliminary approval subsequent to the effective date
of this ordinance must comply with the terms of the cordinance. In the case of all
additional actions enumerated in Section 3, the terms of this ordinance will apply
where final action by the county has not been taken prior to the effective date
of the ordinance.

SECTICON 13. SEVERABILITY. If any provision of this ordinance or its appli-
cation to any person or property is held invalid the remainder of the ordinance
or the application of the provision to other persons or circumstances shall not
be affected.

"SECTION 12. KING COUNTY ORDINANCE NO. 2812" Resolution 36230 is hereby
repealed.” '

Ordinance No. 2281 was passed and approved January 14, 1975.
Ordinance No. 2812 was passed and approved July 26, 1975.
The codified version of these ordinances will be found in King County Code 20.59.
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MOTION NO. 2604

A MOTION establishing administrative guidelines for
determining the need for drainage plans in conjunction
with short plat applications in accordance with Ordinance
No. 2281 and K.C.C. 20.50 as amended.

WHEREAS, Ordinance No. 2281 and K.C.C. 20.50 have been revised by the County
Council, and

WHEREAS, the revised ordinance which has been adopted by the Council states
that "Drainage plans will be required for those short plat applications which
present adverse drainage impacts as defined by administrative guidelines to be
developed by the Department and the Division of Building and Land Development and
approved by the County Council," and

WHEREAS, The Department of Public Works and the Department of Planning and
Community Development have developed guidelines delineating which short plat
applications shall be required to include drainage plans for review by the Division
of Hydraulics, ‘

NOW THEREFORE, BE IT MOVED by the Council of King County:

l. Any short plat which meets one or more of the following criteria shall

include & drainage plan which shall be submitted to the Division of Hydraulics

for review and approval:
1) Two or more vacant or undeveloped lots are created where the average
density is less than 35,000 square feet.
2) Natural drainage swales and/or natural retention areas are located
within the short plat and exceed one foot in depth. These shall be
identified by the applicant on the short plat.
3) The short plat lies within a designated critical area as defined by
Crdinance No. 2281 as amended.
4) The short plat is located within or adjacent to the flood plain for
a river or stream.
2. Drainage improvements for short plats shall comply with all applicable
criteria set forth in K.C.C. 20.50.

3. If any provision of this motion is found to be inconsistent with the
County's short plat ordinance (K.C.C. 19.286), revisions shall be made to insure
consistency.

Motion No. 2604 was passed and approved July 26, 1976.
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SECTION 1 - GENERAL REQUIREMENTS

1.1

1.2

1.4

The temporary erosion/sedimentation control facility
shall be constructed prior to any grading or extensive
land clearing in accordance with the approved temporary
erosion/sedimentation control plan. These facilities
must be satisfactorily maintained until construction
and landscaping is completed and the potential for on-
site erosion has passed. (Add this note on temporary
erosion/sedimentation control and final drainage plans).

All required storm water retention/detention facilities
must be constructed and in operation prior to paving
and building construction unless otherwise approved by
the Department of Public Works. (Add this note on
final drainage plan.)

In those cases where no runoff leaves the site for a
storm greater than a 100 year frequency, the engineer
is required to design the development to retain the 100
year frequency storm with no runoff. The overflow
after the 100 year frequency storm must be situated
where it would have overflowed under the existing
condition.

The capacity of the downstream drainage course may be
required to be evaluated for a minimum distance of 1/4
mile from the point of discharge of the development.
This system would be shown on the drainage layout and
related drawings, in detail.

Construction details must be provided on drawings for
all drainage systems. These drawings must show plan,
profiles and cross sectional views.

When calculating required storage capacity of the
retention/detention facilities, use only the expected
runoff of the design storm for the total area of the
development site, unless otherwise required by the
Department of Public Works.

A simple retention/detention design method, such as the
"Yrjanainen and Warren Method," may be used for areas
less than 200 acres. For areas exceeding 200 acres,
the Soil Conservation Service's Method or similar type
analysis must be used.

The size of the controlled outlet shall be calculated
for the total drainage basin when the total runoff from
both off-site and on-site are combined.

All structures shall be located no closer than 10 feet
from the spring line of any culvert and 15 feet from
the top of any channel bank. These setbacks must be
shown on the plans. (See Figure 1)

2/1/77
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DESIGN FLOW OR GREATER FIGURE 1

1.10 Permanent bridges that provide minor stream crossings
l for residential access streets shall be designed to
accommodate the 25 year frequency flood with a minimum
of 2 feet of clearance between the maximum design water
) surface and the lowest portion of the bridge span. A
l minimum clearance of 6 feet above the 100 year frequency
maximum water surface must be provided for any major
stream or river unless otherwise approved by the Depart-
l ment of Public Works.

1.11 An emergency overflow system is required for all reten-
tion/detention facilities.

1.12 Open retention/detention ponds and infiltration facili-
ties shall not be located in dedicated public road
right of way areas.

1.13 Sharp edge circular orifices may be used for discharge
restriction where Q = Ac \ 2gh and "C" = 0.62. "h"
shall be the vertical distance between maximum water
surface and centerline of the orifice for other than
submerged outlets. See Handbook of Hydraulics, Fifth
Edition, by King and Brater for other acceptable types
of orifices.

.14 Where a natural ground depression occurs in the drainage
course of an area to be considered in contributing
runoff in the natural state to a proposed retention/
detention facility, consideration shall be given to
past detention capability of that natural depression
which has caused an increase in Time of Concentration.
The following procedure may be followed in determining
the time of flow in the depression: From a topographical
map of the depression determine the mean depth and
width and calculate the area. Determine the rate of
runoff in the natural state to the depression and the
corresponding time of concentration from Q=AV, calculated
the mean velocity through the depression. Determine
the length of depression and calculated time of flow.
Add this time of flow to time of concentration at head
of the depression to determine time of concentration at
the downstream end thereof. Also, the existing retention/
detention capacity of the natural depression must be
analyzed in calculating the allowable rate of runoff
from the subject property.

- W R N M~ gy
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1.15

Where the drainage area upstream of a proposed retention/
detention facility exceeds 200 acres, determine Time of
Concentration to the detention facility for the immedi-
ate upstream 200 acres of the drainage area, including
the development, contributing runoff to the detention
pond and calculate runoff using the Rational Formula,
Q=ACI. Then, determine time of concentration for

entire drainage basin upstream of the detention pond

and calculate runoff to the pond using Rational Formula.
Use the greater of the two calculated runoff in determin-
ing the runoff to the pond in the natural state.

Follow the same procedure for designing the most upstream
culvert receiving runoff from the upstream basin.

The limits of the 25 or 100 year frequency flood plains
(25 Stream) (100 River) may be required to be deliniated
on the face of the Final Plat, as well as the engineer-
ing drawings for plat construction.

Arrows indicating drainage direction in all public and
private property shall be shown on the Construction
Drawings for all hydraulic conveyance systems.

A soils report prepared by an engineer may be required
when a proposed development is adjacent to a steep
unstable hillside.

A topography map, at least 1" = 100', shall be used to
indicate drainage areas contributing runoff within the
proposed development.

The best topographical map sufficient in area to show
all areas draining onto the proposed land development
must be submitted and show enough of abutting downstream
properties to indicate natural or man-made drainage
course into which the proposed land development is to
drain. This map shall have indicated thereon direction
of flow, acreage of areas contributing drainage to the
development, the outline of the development, the length
of travel and grade of the mean drainage course in
upstream areas from the farthest upstream point in the
upstream area to the farthest upstream end of a proposed
storm sewer or ditch in the development and to any
proposed storm water retention/detention facility.

Said map shall have references shown thereon for use

and reference in the expository part of drainage plan.

Pipe anchors may be required when pipe slopes exceed
15% or when constructed in unstable soils regardless
of whether it is a buried or above ground installation
unless proven stable by a soils analysis.

2/1/77
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SECTI

ON 2 - DEFINITIONS & TERMS

2.1

2.5

2.6

2.7

2.12

2/1/77

Design storm is the rain storm of a chosen intensity
and duration selected for a storm drainage analysis and
system design, and can be expressed as having a statis-
tical probability of recurrence, i.e. once in every 5,
10, 25, or 100 years.

Drainage area is the area that contributes runoff to
the point under design.

Embankment (or £fill) is a bank of earth, rock or other
material constructed above the natural ground surface.

Flowline or Invert means that part of a pipe or culvert
below the spring line - generally the lowest point of
the internal cross section.

Height of Cover (hc) is the distance from the crown of
a culvert or conduit to the finished ground or road
surface.

Impervious means impenetrable. Completely resisting
the entrance of liquids.

Intercepting Drain is a ditch or trench filled with
pervious filter material around a subdrainage pipe.

Revetment is a wall or a facing of stone placed on
stream banks to prevent erosion.

Right Bank is that bank of a stream which is on the
right when one looks downstream.

Spring Line (or springing line) is the line of
intersection between the intrados and the supports of
an arch. Also the maximum horizontal dimension of a
culvert or conduit.

Subdrain (underdrain) means a pervious backfilled
trench containing a pipe with perforations or open
joints for the purposes intercepting ground water or
seepage.

Top of Bank shall mean a major topographic break as
approved by the Department of Public Works.
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SECTION 3 - TEMPORARY EROSION/SEDIMENTATION CONTROL

3.1

3.2

3.3

An Temporary Erosion/Sedimentation Control plan is
required unless otherwise approved by the Department
of Public Works.

Prior to the initial clearing and grading of any land
development, provisions shall be made for the inter-
ception of all potential silt-laden runoff that could
result from said clearing and grading. Said inter-
ception shall preclude any silt-laden runoff from
discharging from the proposed land development to
downstream properties unless approved as hereinafter
described. Said interception shall cause all silt-
laden runoff to be conveyed by open ditch or other
means to whatever temporary facility is necessary to
remove silt from said silt-laden runoff prior to
discharge to downstream properties.

Details of the siltation ponds and channels must be
submitted. The location and profiles of the interim
drainage channels may be shown by a typical cross-
section and flow direction arrows.

The maximum velocities and channel slopes must be shown
on the Temporary Erosion/Sedimentation Control plan.

Construction such as right of way clearing, grading
and underground utilities may commence upon approval
of the Temporary Erosion/Sedimentation Control Plan.

Check dams shall be employed or some other acceptable
method to limit ditch velocities to 5-foot per second
unless rocked. "V'" ditches may be used with side slopes
no steeper than 2 horizontal to 1 vertical.

A desiltation facility or siltation pond shall provide
a minimum of one-foot below the lowest point of the
pond discharge for storage. The volume of the pond
above the 1.0 foot storage shall be a minimum of 150
cubic feet per acre contributing runoff to the pond.

Discharge from a siltation pond shall be directed
through straw bales or some other acceptable filtering
system before leaving the proposed development.

Excavated sides of siltation ponds shall be no steeper
than three horizontal to 1 vertical. A minimum of

1 foot of freeboard shall be provided for all siltation
ponds.

2/1/77



s S 0TI

e

3.10

3.11

It is recommended wherever possible to locate inter-
cepting ditches across future building sites to
preserve natural vegetation. Intercepting ditches
outside of future building sites should meander to
avoid trees.

Cut-off trenches are recommended to dissipate drainage
into the natural on-site vegetation. However, drainage
from disturbed areas must be directed into a siltation
pond prior to leaving the site unless otherwise approved
by the Department of Public Works.
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SECTION 4 - NATURAL § CONSTRUCTED CHANNELS -- REQUIREMENTS

4.1 Bank stabilization is required when the design flow
velocities of constructed channels exceed 5 feet per
second (5 fps).

4.2 Unstable river and major stream banks in proposed
subdivisions shall be stabilized to the satisfaction of
Department of Public Works.

4,3 Show design velocities in computations for all constructed
drainage ditches.

4,4 All road ditches shall be as shown on King County
Standard Road Section for Open Ditch Construction. All
other ditches or channels shall have maximum side
slopes of 3 horizontal to 1 vertical unless approved by
the Dept. of Public Works. Ditches may be "V'" shaped
or trapezoidal.

4.5 Capacity of ditches and channels shall be determined by
the Manning Formula. The value for '"n" shall be 0,030
for natural earth-lined ditches. The value for '"n"
shall be 0,035 for ditches with rock-lined bottoms.
Minimum velocity for ditch at design flow shall be 2.0
feet per second unless approved otherwise by the
Department of Public Works.

4.6 Ditches shall have rock-lined bottoms and side slopes
at discharge point of storm sewers or culverts. The
rock shall extend for a minimum of 8 feet downstream from
the end of the storm sewer or culvert.

4,7 All ditch sides and bottoms shall be seeded except, of
course, rock-lined channels and roadside ditches.

4.8 Points of discharge from culverts and storm sewers into
ditches 15% or greater in grade shall be rock-lined
with boulders with one face a minimum of 24" in dimension.
Said rock lining shall extend for a distance of 10 feet
minimum from the point of culvert or storm sewer discharge
and shall have a width 3 feet in excess of the diameter
of the culvert or storm sewer. Also, a special outlet
structure serving as an energy dissipator may be required.

4.9 For normal rock lined ditches with design velocities less
than 8 feet per second, quarry spalls should be used as
defined in Section 9.13.1 of Washington State Highway
Standard Specifications. Also, the minimum rock thickness
shall be 12 inches.
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4,10 Where velocity of flow in road ditches exceeds 5.0 feet

4,

11

per second the two sides of the "V" ditch shall be
lined with rock as specified in (4.9) above to a
minimum depth of 12". Top of rock lining shall extend
to the bottom of the shoulder crushed rock.

Ditches and channels in property other than public
property shall be provided with a drainage easement
sufficient in width to accommodate a 15 foot wide
access along each side of the channel when the channel
top width exceeds 30 feet. When the channel top width
is 30 feet or less, a 15 foot wide strip for an access
road maybe required on only one side.
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SECTION 5 - CLOSED SYSTEMS § STRUCTURES -- REQUIREMENTS

5.1

5.2

The maximum allowable velocity in concrete pipe is
thirty (30) feet per second.

A minimum velocity in any pipe or culvert carrying the
design storm flow shall be two (2) feet per second.
EXCEPTIONS: Culvert installed as "equalizers' and
those culverts and piping that are a direct part of the
retention/detention system.

Show design velocities in computations for all storm
water culverts.

Debris barriers shall be required at the inlets of all
culverts larger than 24'. Debris barriers may be
required for culverts less than 24",

Match crowns of culverts or use the 0.8 rule at all
catch basins and manholes, except for drop manholes, or
unless otherwise approved by the Department of Public
Works. The 0.8 rule matches 0.8 the diameter of the
culverts instead of culvert crowns as measured from
their respective inverts.

Downsizing of culverts within a closed system with
culverts less than 18 inches in diameter is not
permitted. Culverts larger than 18 inches in diameter
may be downsized 3 inches, if the culvert capacity is
adequate and a minimum 100 foot run of pipe is proposed
to be downsized.

Storm water entering a closed storm drainage systems
shall be via catch basins as shown on King County
Standards for debris and silt removal.

A 8-inch pipe laid with a minimum velocity of 2 fps may be
used to connect a curb inlet to a catch basin if the
length of the pipe does not exceed 44 feet. 1If a

longer pipe is required to connect a curb inlet to a

catch basin, a catch basin shall be used in lieu of the
curb inlet and a 12" pipe shall be used with a minimum
velocity of 2.0 fps at design flow.

Any closed storm sewer system collecting runoff from
paved areas in public or private property shall provide
for o0il separation prior to discharge of the system to
any offsite hydraulic conveyance system unless otherwise
approved by the Department of Public Works.
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5.

5.

.10 Type II catch basins shall be required to accommodate
all pipe greater than 18" in diameter.

.11 No storm sewer between catch basins or manholes shall
be less than 12" in diameter.

12 Where any pipe discharges onto an area at a point
other than a natural defined drainage course, the
discharge shall be dispersed over an area sufficiant
to approximate the predeveloped condition.

13 No storm sewer pipe in a drainage easement shall have

its centerline closer to a private rear or side property
line than 5°'.
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SECTION 6 - OPEN RETENTION/DETENTION PONDS - REQUIREMENTS

6.1

6.

6.

2

.3

. 5

6

. 7

Side slopes for earth lined retention/detention ponds
shall be no steeper than 3 horizontal to 1 vertical
unless approved by the Department of Public Works.
Flatter slopes are encouraged.

The access road grade into the proposed retention/deten-
tion pond must be no steeper than 5 horizontal to 1
vertical.

All retention/detention ponds not abutting a public
right of way shall be accessible to King County Work
Forces for maintenance and operation. Access shall be
provided in access easements and shall accommodate
vehicular traffic. Access shall be surfaced with a 15-
foot wide gravel, Class '"B" or equal lane laid at a
minimum depth of 6". Well graded quarry rock may be
used with 6" maximum, 1-1/2" minimum aggregate. Access
surfacing must accommodate traffic loading of 10 cubic
yard dump truck and 3 cubic yard front end loader.

A vehicular access road must be provided to the bottom
of the retention/detention pond when the bottom width
of the pond is 20 feet, or greater, and the road shall
be surfaced with quarry rock to a minimum depth of 6".
Gravel base, class "B' may be required pending soil
conditions. The access road shall be able to support
maintenance vehicles and equipment such as a 10 cubic
yard dump truck and 3 cubic yard front end loader.

All retention/detention ponds shall have a minimum of
one foot of freeboard above the maximum design water
surface.

Any embankment for a retention/detention pond in excess
of 4 feet must be approved by a qualified engineer and
the Department of Public Works. The minimum top width
of this berm shall be 15 feet with a key section,
unless otherwise approved by a qualified engineer and
the Department of Public Works.

Any embankment less than 4 feet including 1 foot of
freeboard in depth forming one or more sides of a
retention/detention pond shall have a minimum 6 foot
wide berm with back slope not to exceed 2 horizontal to
1 vertical.

11
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6.

6.

6.

.8

10

11

All constructed and graded retention/detention ponds
shall be sloped no flatter than 0.005 ft./ft. (1/2%)
towards the outlet, for drainage.

EXCEPTION: This requirement need not apply to natural
ponds, which exist, and are utilized for storm water
detention.

All berms or embankments constructed for retention/
detention ponds in excess of 2 feet in height shall be
compacted to at least 95 percent of the maximum relative
density as determined by Section 2-03.3(14)D of the
Washington State Highway Department 1976 Standard
Specifications. Those berms 2 feet in height and 1less
shall be compacted as stated above or compacted by a
dozer or similar type piece of equipment in 1ifts not
to exceed 6 inches of compactable soil.

The back slopes for all earth berms shall be no steeper
than 2 horizontal 1 vertical.

Backup retention/detention facilities and the preserva-
tion of natural drainage ponds are encouraged. See
figure 2 below.

FIGURE 2

6.12 All detention ponds shall have a spillway whose top

6.

13

.14

elevation shall equal or be greater than the maximum
design water surface elevation.

Spillway surfacing may be rock spalls or crushed rock
having one face with a minimum dimension of 4 inches.
Spalls or crushed rock shall be laid in two or more
layers to a minimum depth of 12 inches. Spillway shall
have side slopes at the ends not to exceed a slope of 3
horizontal to 1 vertical.

Spillways for retention/detention ponds shall be
designed as suppressed sharp-crested weirs so long as
maximum depth of flow over weir does not exceed 0.33
feet (4").

12
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6.15 Storm retention/detention ponds may be utilized as
Interim Drainage Facilities if approved by the Department
of Public Works.

6.16 The use of a private parking lot to act as a retention/

: detention facility is permissable provided the surface
storage portion of the facility is located entirely
within the parking portion of the lot. The access and
service roads shall not be utilized for surface storage.

6.17 A fence may be required around a retention/detention
pond where the pond side slopes are steeper than 3
horizontal to 1 vertical.

13
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SECTION 7 - CLOSED DETENTION SYSTEMS

7.1 A standard manhole or Type II catch basin is required
when the depth exceeds 5 feet from the flowline (invert)
of a culvert to the top of grate. A ladder or steps
are required when the depth exceeds 3 feet from the
flowline (invert) to the top of grate excluding Type 1B
catch basin.

7.2 Adequate access to detention facilities shall be
required, i.e. a manhole at each end of a closed,
underground facility. See figures 6 and 7.

7.3 All metal tanks, culverts, pipes and other metal parts
of any storm water detention facility shall be protected
with asphalt, galvanization or other adequate protective
covering and structurally sound to the satisfaction of
the Department of Public Works.

14
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SECTION 8 - INFILTRATION SYSTEMS

8.1

8.

8.

3

4

If an infiltration system is used, runoff is required
to flow through an oil separator and a filtering system
prior to entering the infiltration system unless other-
wise approved by the Department of Public Works.

No soils infiltration shall be assumed in detention
ponds or channels, unless otherwise approved by the
Department of Public Works.

French drains and dry wells generally are not recommended
as a means of disposing of surface water, except for
small areas and areas that have a high infiltration

rate. Also, they will only be approved when the

engineer shows that an adequate filtering device is to

be provided giving special note to the capacity of the
filtering device to pass water into the French drain or
drywell.

If an infiltration system is used, a percolation test or
tests must be provided.

15
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SECTION 9 - RIGHTS OF WAY § EASEMENTS -- REQUIREMENTS

9.1

9.2

9.5

All retention/detention ponds required pursuant to
Ordinance No. 2281 (as amended) may be required to be
located in separate tracts with a drainage easement for
maintenance. If the tract is not adjacent to a roadway,

a fourteen (14) foot wide roadway, surfaced with at least

6 inches of Class "B" gravel or equal will be required
within an easement for unobstructed ingress and egress
between the tract and the public roadway.

When platting or developing an area adjacent to a
river, the applicant shall provide a 30 foot wide Flood
Control Maintenance Easement to King County Department
of Public Works. This easement is measured landward
from the top of the river bank. See paragraph 2.12.

The written restriction shall be added to the final
plat drawing that 'Prior approval must be obtained
from the Department of Public Works before any struc-
tures, fill or obstructions, including fences, are
located within any drainage easement or delineated
flood plain area.”

An example of an acceptable fencing plan is shown below:
P/L—

NI

LOT 1 | LOT 2
10' [EASEMENT o j=—o

1'MAX, HICULA
ACCESS
- GATES

W — "

An access gate for access roads is required and shall
be structurally and aesthetically acceptable for the
use and location proposed or an acceptable alternative
to control traffic.

An access road must be provided to the bottom of a
retention/detention pond or a 14 foot wide access road
around it. Either of these alternatives must be

included in described tracts or drainage easements unless

otherwise approved by the Department of Public Works.
We recommend that existing trees be preserved where
possible.

16
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9.6

9.7

A minimum 15 foot wide drainage easement is required
for all closed storm drainage systems that contain
storm drains having a diameter of five (5) feet, or
more.

All public and maintained storm water drainage systems
including collection, conveyance and restrictions shall
be located in drainage easements to King County Depart-
ment of Public Works except commercial developments.
All drainage easements shall be shown on the Construc-
tion Plans and Final Plat.

Permanent access and drainage easements shall be granted
to King County for any storm water retention/detention
facility and an access road to that facility where such
facility and access road are located on property other
than the proposed land development but serve the develop-
ment. ‘The owner in fee simple and the contract purchaser
of the property upon which the access road and facility
are to be located shall execute the said easement.

King County shall have the option to record the easement
or delay its recording for any length of time it deems
justifiable, depending upon any extenuating circumstances.

17
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SECTION 10 - STANDARDS FOR PLAT SUBMITTALS

10.1

10.2

10.3

10.4

10.5

All plans and computations must be checked, initialed
and sealed by the engineer.

An overall storm drainage plan must be shown on a
single sheet when the storm drainage plan and profile
sheets exceed 3.

When plans are returned to the consultant for correc-
tions, any changes by the consultant must be marked on
a print in color and returned. The date of these
changes must be indicated and the color used for
marking changes cannot be red or yellow.

To help expedite the review of a development, the
applicant or his engineer may request a special meeting
with the Department of Public Works following his
receipt of our initial comments. However, before this
meeting, the applicant and his engineer should review
all initial comments and have a solution to propose.
This meeting will be used to review the overall concept
of the plan and any modification and not computations.

The engineer must demonstrate to the satisfaction of

the Department of Public Works any deviation from the
design criteria discussed in this handbook.

18
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