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1.2

CHAPTER 7. DRAINAGE

General

A.

Designs: Drainage facilities shall be designed consistent with SeaTac
Municipal Code 12.10 and the King County Surface Water Design Manual
(KCSWDM), current edition, and the City of SeaTac Addendum to the
KCSWDM. No drainage from downspouts, splash blocks, etc. shall
discharge across a sidewalk, walkway, or roadway. Structures shall be
placed and constructed as shown in the Standard Drawings.

Specifications: Materials, construction, and testing are specified in the
WSDOT/APWA Standard Specifications. The Director or designee may
amend, delete, or add specifications or Standard Drawings.

Conflicts: Where technical conflicts may occur between this document, the
Surface Water Design Manual and the City of SeaTac Addendum, the
Director or designee shall decide which document governs.

Road Ditches

The following standards shall only apply in design of drainage ditches not
requiring drainage review under the provisions of the Surface Water Design
Manual.

A.

B.

On grades up to 6 percent, grass-lined ditches with grasses as specified in
7.2D shall be used for the drainage requirement. These ditches shall be
designed and constructed in accordance with figures 2-001, 2-004 and 2-006.
If grass cannot be readily established by usual seeding method, other methods
such as sodding or seeding with slope mat protections shall be used as
necessary. For grades between 3 percent and 6 percent, grass lining alone
may not be sufficient to stop erosion. Preferred methods to further reduce
potential erosion problems include the use of check dams, matting, or wider
ditch sections. Rock-lined ditches shall be avoided whenever possible. See
figure 7-024.

Where the grade is over 6 percent and not over 9 percent, the Director or
designee may direct use of a standard rock-lined ditch or alternatively a
closed (pipe) drainage system under a paved shoulder with asphalt curb or
turnpike shoulder. As an exception, cul-de-sacs with over 6 percent grade
shall be provided with pipe drainage and not with rock-lined ditches.

1. The standard rock lining shall be in accordance with the Surface Water
Design Manual and Section 9-13.6 of the WSDOT/APWA Standard
Specifications. Rock gradation shall be as follows:

Passing 8-inch square sieve 100 percent
Passing 3-inch square sieve 40 percent max.
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7.3

Passing 3/4-inch square sieve 10 percent max.

2. Rocks shall be placed so as to form a firm, dense, protective mat
consistent with examples in figure 7-024 and conforming to the design
surface of the ditch. Individual rocks shall not protrude more than 3
inches from that surface.

Where the grade exceeds 9 percent, pipe drainage, a special rock-lined ditch
or other approved methods shall be provided unless otherwise waived by the
Director or designee. The special rock-lined ditch shall be designed by a
professional engineer, based on soils and hydraulic analyses. Design shall
include rock sizing, together with filter rock gradations and/or construction
geotextile, and be subject to approval by the Director or designee.

Grass seed mixture by weight may be 10 percent Colonial bentgrass, 40
percent Tall or Red fescue, 10 percent White clover, hydroseed at 120
Ibs./acre, handseed at 3 Ibs./1,000 square feet. Where there is high
groundwater, the following species may be substituted or added: Meadow or
Pacific foxtail, Timothy, or Redtop.

Storm Sewers and Culverts

A.

Minimum pipe size shall be 12-inch diameter. Eight-inch diameter may be
permitted on cross street laterals less than 66 feet long to avoid utility conflict
or meet shallow gradient. Pipe shall be installed in accordance with section 7-
08 of the WSDOT/APWA Standard Specifications.

All flexible storm sewer pipe and culvert material shall be covered by a
minimum two feet of cover unless the applicant submits detailed plans
accompanied by manufacture’s recommendations specifying allowable cover
less than two feet in depth. All non-flexible storm sewer pipe and culvert
material shall be covered by a minimum of one foot of cover.

Driveway culverts shall conform to Figure 3-003.

Pipes specified in Section 7-02, 7-03, and 7-04 of the WSDOT/APWA
Standard Specifications are allowed. Materials shall meet the
requirements specified in Section 9-01, 9-03, 9-05, 9-07, 9-20 and 9-
23 of the WSDOT/APWA Standard Specifications.

Thermoplastic pipe, (e.g., SWPE) shall be tested using the deflection test
procedure described in Section 7-17.3 of the WSDOT/APWA Standard
Specifications.

Concrete pipe shall be rubber gasketed and metal pipe shall be gasketed and
securely banded. Leak testing shall be conducted if required by the Director
or designee.

The projecting ends of culverts within the right-of-way shall be beveled per
Figure 7-001.
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1.5

Catch Basin Locations and Junctions

A.

Catch basins shall be spaced no greater than 150 feet for grades less than one
percent, 200 feet for grades between 1 percent and 3 percent and 300 feet for
grades 3 percent and greater.

Catch basins, figures 7-003 through 7-006, rather than inlets shall be used to
collect storm water from road surfaces, unless approved by the Director or
designee.

Connections to pipe systems may be made without placing a catch basin or
manhole on the mainline by meeting all of the following conditions:

1. The mainline pipe is 48 inches or greater and at least two times the size of
the connecting pipe.

2. Make connections in accordance with the manufacturer's
recommendations. Standard shop fabricated tees, wyes and saddles shall
be used, except for concrete pipe connections constructed in accordance
with figure 7-002.

3. There shall be a catch basin or manhole on the connecting pipe within 2 to
10 feet of the external wall of the main line. See figure 7-002.

4. Offset angle of connecting pipe to mainline, horizontally and vertically,
shall be less than 45 degrees.

5. 2-point survey control shall be used to set catch basin locations.

Use Type 2 catch basins, figure 7-005, where the depth to the invert of the
pipe exceeds 5 feet.

Manholes, figures 7-007 through 7-011, may be used in lieu of catch basins if
they do not collect surface water. Manholes must be used if inverts are
greater than 18 ft, per figure 7-005.

Roof and yard drains, or other concentrated flow from adjacent property shall
not discharge over the surface of roadways, sidewalks, walkways, or
shoulders.

Catch basins or manholes are required when joining differing types of pipes.

. The location of at least two points of all catch basins shall be surveyed to

ensure that the catch basin, frame and grate will properly align with finished
curb, horizontally and vertically.

Frames, Grates, and Covers

A

B.

Metal castings for drainage structures shall not be dipped, painted, welded,
plugged or repaired.

Porosity in metal castings for drainage structures shall be considered a
workmanship defect subject to rejection by the inspector.

For all metal castings the producing foundry shall provide certification
stating the country of origin, the material shall meet the requirements
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specified in Section 9-05 of the WSDOT/APWA Standard Specifications.
All mating surfaces shall be machine finished to ensure a non-rocking fit.

All manhole rings and covers shall be identified as specified in the
WSDOT/APWA Standard Specifications, Section 9-05.15.

Castings for metal frames for catch basins and inlets shall be cast steel, gray
iron, or ductile iron as specified in Sections 9-06.8, 9-06.9, or 9-06.14 of the
WSDOT/APWA Standard Specifications.

Castings for metal frames for catch basins, inlets, grates and solid metal
covers shall meet the strength requirements of Federal Specification RR-F-
621 E.

Castings for grates and solid metal covers for catch basins and inlets shall be
cast steel or ductile iron as specified in Sections 9-06.8 or 9-06.14 of the
WSDOT/APWA Standard Specifications. The foundry name and material
designation shall be embossed on the top of the grate. The material shall be
identified as “CS” for cast steel and “DUC” or “DI” for ductile iron and shall
be located near the manufacturer’s name.

Grates and covers shall be seated properly to prevent rocking, including the
replacement of existing covers with solid metal covers.

Subject to prior approval by the Director or designee, other types and
materials and drainage hardware may be used provided that recognized
specifications are available to control quality and acceptable user experience
with the product can be shown.

Unless otherwise specified, vaned grates, figure 7-018, shall be used with
standard frame in the traveled way, gutter, or shoulder. Grates shall not be
located within crosswalks.

At sag vertical curves, on the end of downgrade cul-de-sacs, or before
intersections with a grade four percent or greater, an analysis shall be done to
assure that typical catch basin grates will collect the surface runoff. To collect
excessive volumes of runoff or protect against plugged grates and overflow
situations, the Director or designee will require the use of through-curb inlet
frames on vertical curbs, figure 7-017. On rolled curbs use through curb
frames, figure 7-019, that require a hand formed curb taper extending three
feet on either side of the frame. Where the through-curb inlets cannot be

used, place a catch basin at the low point and two extra inlets located not
greater than 0.1 foot above the low point grate within a spacing of 25 feet.

Use rolled curb frame and (vaned) grates along rolled curbs. See
Figure 7-021.

. New catch basins that do not collect runoff shall use solid locking covers. See

Figure 7-022. Existing catch basins, which no longer collect runoff, shall
have their frame and grates replaced with solid covers, figure 7-015).
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7.8

N. All storm drain covers and grates shall be locking. Additionally, all
control structures storm drain covers shall be locking regardless of their
location.

O. Slit drains may be used when approved by the Director or designee. At a
minimum slit drains shall have catch basins at either end unless used as a
driveway culvert. The maximum distance between catch basins along a slit
drain shall be 50 feet.

Erosion Control

Provide erosion control as required in the King County Surface Water Design
Manual or as specified by other guidelines and/or regulatory requirements.

When using geotextile for temporary silt fences, the material shall be designed
specifically for erosion control. It shall meet the requirements of WSDOT
Standard Specifications, Section 9-33.1, Table 6.

Fencing must be inspected regularly for damage. Silt fencing does break down
under UV light. Sediment collected behind the fence must be removed so that
this material does not push the fence over. Geotextile for permanent erosion
control and ditch lining shall meet the requirements of WSDOT Standard
Specifications.

Trenches

All trenches shall comply with Section 8.03 of these Standards.

Low Impact Development (LID) — Best Management Practices

LID BMP’s shall be designed and constructed in accordance with King
County’s Surface Water Design Manual (KCSWDM) and the City of SeaTac
Addendum to the KCSWDM, including the design criteria, limitations and
infeasibility criteria identified for each BMP, as applicable. Additionally, LID
BMP’s shall adhere to the following:

a) To ensure that public priority is maintained, the right-of-way shall
not be used for placement of stormwater facilities serving private
property.

b) LID BMP’s may be installed in the right-of-way for treatment or
flow control of stormwater runoff from public roads. The facility
shall comply with the City’s clear zone requirements and Section
5.10 of these Standards.

c) BMP and bioretention system plantings in the right-of-way must
be low growing species and mowable by City maintenance
equipment, unless otherwise approved by the Director or designee.
No plantings that require individual maintenance will be approved
in the right-of-way.

d) Rain gardens shall not be located in the public right-of-way due to
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their special maintenance requirements, unless approved by the
Director or designee.

In the event a bioretention facility is damaged by construction,

maintenance activities or motor vehicles, the party responsible

shall restore the facility to an equivalent or better condition, as

determined by the Director or designee.
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