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CHAPTER 5 

 

STORM DRAINAGE STANDARDS 
 

5.1 GENERAL 
 

The standards established by this chapter are intended to represent the minimum 

standards for the design and construction of storm drainage facilities.  Greater or lesser 

requirements may be mandated by the City due to localized conditions.  Storm drainage 

revisions, additions, modification, or changes shall be made in compliance with City 

standards, ordinances, and Best Management Practices as identified by the current version 

of the 2012 Washington State Department of Ecology Stormwater Management Manual 

for Western Washington (hereinafter called “Stormwater Manual”) or as modified in this 

chapter.  Adequate provisions shall be made for storm drainage, storm sewers, and 

associated appurtenances sufficient to transmit maximum runoff from the 100 year, 24 

hour event.  

 

If warranted based on the condition and capacity of the existing storm drainage 

infrastructure (or lack thereof) and, impacts caused by the proposed development, off-site 

improvements may be required, at the Public Works Superintendent’s discretion, to 

mitigate impacts caused by the proposed development. 

 

5.2 DESIGN STANDARDS 
 

On-site detention or infiltration systems shall be provided to ensure that stormwater flow 

rates following development do not exceed the pre-development rate in accordance with 

the Stormwater Manual.  The design of storm drainage and detention system shall depend 

on their type and local site conditions.  The design elements of storm drainage systems 

shall conform to City Standards as set forth herein.  The following design considerations 

shall apply: 

 

A. The use of commercial parking lots for detention of stormwater will be reviewed 

by the Public Works Superintendent and approved or denied based on the design, 

location and general parameters of the project.  The detention area shall be 

situated away from areas of pedestrian movement unless means for rapid closing 

of the areas is incorporated in the design.  The maximum depth of water in 

parking lot storage shall be limited to 6 inches.  Curbs cannot be used for retaining 

storage. 

 

B. Maximum catch basin spacing shall be 200 feet on road grades up to 3%, 300 feet 

when the road grade is 3% or greater and 500 feet maximum on main storm drains 

between access structures, whether catch basins or manholes.  No surface water 

(unless otherwise approved in writing by the City Engineer) shall cross any 

roadway.  In addition, catch basins shall be placed whenever the length of surface 
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drainage exceeds 300 feet on road grade, extending either direction from crest or 

sag on vertical curves.  Vaned grates shall be employed on street grades exceeding 

6% slope. 

 

C. Plans for storm drainage shall indicate where the stormwater will be treated, 

detained, and discharged or infiltrated.  The plans and drainage calculations must 

show that the pipes and channels downstream from the discharge point (a 

minimum of 1/4 mile) can carry the runoff without damage to the adjoining 

properties or surcharging of the system.  The Public Works Superintendent may 

require that the downstream analysis be continued to incorporate sensitive areas 

such as steep slopes.  Provisions shall be made for detainage and/or retainage of 

stormwater in order to control the amount of storm runoff to the standards in the 

Stormwater Manual. 

 

D. Where storm drains run outside an existing public right-of-way, permanent 

easements will be required for public or private maintenance as may be required 

and warranted.  Such easement shall be a minimum of 15 feet in width unless 

otherwise approved or required by the City.  Where the City is to maintain the 

storm drain, a permanent easement will be required having a minimum width of 

15 feet.  A construction (temporary) easement of suitable width shall also be 

provided. 

 

E. Storm Drain Detention Systems shall be, at a minimum, designed and constructed 

in strict compliance with the Stormwater Manual and any amendments thereto.  

Local prevailing conditions may warrant higher standards as determined by the 

Public Works Superintendent.  The Developer and/or Homeowners’ Association 

shall enter into a formal, legally binding agreement, as approved by the City 

Attorney, regarding the landowner's duties and obligations regarding their 

ownership, operation and maintenance of the system. 
 

F. The maximum infiltration rate used for design purposes shall be 20-inches/hr 

unless onsite Pilot Infiltration Tests are performed, as discussed in the Stormwater 

Manual.   
 

G. All portions of publicly owned and maintained detention and or infiltration 

facilities shall be in public right-of-way or dedicated land tracts. 
 

H. All infiltration systems shall be open at the top to allow for maintenance.  No 

underground, open bottom tanks, vaults, pipes or similar structures are allowed for 

infiltration.   
 

I. The General Notes, numbered 1 thru 10, as shown and further referenced herein 

shall be included or referenced on any plans submitted to the City for construction 

approval dealing with storm system design. 
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J. Storm Drainage Ponds shall have a minimum side slope of 3:1 (H:V).  The 

perimeter fence shall be 4 feet high and landscaped so as to hide the fence. 
 

K. The downstream analysis shall extend for a distance of one-mile or to the 

receiving water whichever is less.  In no case shall the downstream analysis 

extend for less than 1/4-mile.  Downstream erosion protection may be required at 

the direction of the Public Works Superintendent.  

 

GENERAL NOTES (STORM DRAIN CONSTRUCTION) 

 

1. All workmanship and materials shall be in accordance with City of Ilwaco 

Standards and the most current version of the State of Washington 

Standard Specifications for Road, Bridge and Municipal Construction 

(WSDOT/APWA).  Where a conflict between the two standards exists, the 

more restrictive shall apply. 

 

2. Temporary erosion/water pollution measures shall be required in 

accordance with Section 1-07.15 of the Standard Specifications. 

 

3. Comply with all other permits and other requirements by the City of 

Ilwaco or other governing authority or agency as may be applicable. 

 

4. A preconstruction meeting shall be held with the City prior to the start of 

construction. 

 

5. All storm mains, catch basins, curb inlets, culverts, outlet control 

structures and detention or infiltration areas shall be staked for grade and 

alignment by an engineering or surveying firm capable of performing such 

work, and currently licensed in the State of Washington to do so. 

 

6. Storm drain pipe shall meet the following requirements: 

 

A. PVC pipe shall conform to ASTM D 3034-73 SDR 35 for 4" thru 

15" diameter PVC pipe, and shall conform to ASTM F 679 for 18" thru 

27" diameter PVC pipe, with joints and gaskets conforming to ASTM D 

3212 and ASTM F 477. 

 

B. Polyethylene smooth wall pipe per Advanced Drainage Systems 

(ADS) N-12, bell and spigot, constructed per WSDOT Standard 

Specifications 7-04.  Note:  This type of pipe will only be approved with 

the City's specific written approval.  Approval shall be based on site 

specific conditions and if additional on-site inspection time for witnessing 

proper pipe installation can be scheduled by the City. 
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7. Special structures, oil/water separators and outlet controls shall be 

installed per plans and manufacturers recommendations. 

 

8. Provide traffic control plan(s) as required in accordance with MUTCD. 

 

9. Call underground locate line 1-800-424-5555 minimum 48 hours prior to 

any excavations. 

 

10. Where connections require "field verifications", connection points will be 

exposed by contractor and fittings verified 48 hours prior to distributing 

shut-down notices. 

 

11. Storm drain pipelines shall be installed to the far property line(s) to serve 

adjacent tributary areas a may be warranted.  They shall be appropriately 

sized to accommodate flows as further identified herein.  Pipes shall be 

designed to facilitate a minimum 3 feet/second flow unless otherwise 

approved by the Public Works Superintendent. 

 

5.3 CONVEYANCE 
 

A. Pipe:  Storm drain pipe within a public right-of-way or easement shall be sized to 

carry the 100-year runoff from the contributing tributary area. 

 

B. The minimum pipe size shall be 12 inches diameter.  Runoff shall be computed 

and, if the flow requires it, a larger pipe shall be used.  Nothing shall preclude the 

City from requiring the installation of a larger sized main if the Public Works 

Superintendent determines a larger size is needed to serve adjacent areas or for 

future service. 

 

C. Storm drain gradients shall in be compliance Table C1-1, Minimum Slopes of 

Sewers, by Size, Dept. of Ecology “Criteria for Sewage Works Design”. 

 

D. All pipe for storm mains shall be "pre-approved" by the Public Works 

Superintendent based on localized conditions and comply with one of the 

following types: 

 

1. PVC pipe shall conform to ASTM D 3034-73 SDR 35 for 4" thru 15" 

diameter PVC pipe, and shall conform to ASTM F 679 for 18" thru 27" 

diameter PVC pipe, with joints and gaskets conforming to ASTM D 3212 

and ASTM F 477. 

 

2. Polyethylene smooth wall pipe per Advanced Drainage Systems (ADS) N-

12, bell and spigot, constructed per WSDOT Standard Specifications 7-04.  
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Note:  This type of pipe will only be approved with the City's specific 

written approval 

 

5.4 CONNECTIONS  
 

A. Connections of storm drain pipe leading from an existing street inlet location may 

be made into an existing main storm drain only with a new structure, subject to 

case-by-case review and approval of the Public Works Superintendent and subject 

to the following additional requirements: 

 

1. The inletting structure shall be a catch basin and not a simple inlet lacking 

a catch or drop section. 

 

2. Length of inlet connection shall be as approved by the Public Works 

Superintendent. 

 

5.5 SURVEY STAKING 
 

A. All surveying and staking shall be performed by an engineering or surveying firm 

employed by the Developer and capable of performing such work.  The engineer 

or surveyor directing and/or performing such work shall be currently licensed by 

the State of Washington to perform said tasks. 

 

B. A preconstruction meeting shall be held with the City prior to commencing 

staking.  All construction staking shall be inspected by the City prior to 

construction. 

 

C. The minimum staking of storm sewer systems shall be as follows: 

 

1. Stake centerline alignment every 25 feet with cuts and/or fills to bottom of 

trench. 
 

2. Stake location of all catch basins/manholes and other fixtures for grade 

and alignment. 
 

3. Stake location, size and depth of retention/detention facility. 
 

4. Stake finished grade of catch basin/manhole rim elevation and invert 

elevations of all pipes in catch basins, manholes, and those that daylight. 

 

5.6 TRENCH EXCAVATION 

 

A. Clearing and grubbing where required shall be performed within the easement or 

public right-of-way as permitted by the City and/or governing agencies.  Debris 
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resulting from the clearing and grubbing shall be disposed of by the owner or 

contractor in accordance with the terms of all applicable permits. 

 

B. Trenches shall be excavated to the line and depth designated by the City to 

provide a minimum of 36-inches of cover over the pipe.  Except for unusual 

circumstances where approved by the City, the trench sides shall be excavated 

vertically and the trench width shall be excavated only to such widths as are 

necessary for adequate working space as allowed by the governing agency and in 

compliance with all safety requirements of the prevailing agencies.  The trench 

shall be kept free from water until joining is complete.  Surface water shall be 

diverted so as not to enter the trench.  The contractor shall maintain sufficient 

pumping equipment on the job to insure that these provisions are carried out. 

 

C. The contractor shall perform all excavation of every description and whatever 

substance encountered and boulders, rocks, roots and other obstructions shall be 

entirely removed or cut out to the width of the trench and to a depth 6 inches 

below storm line grade.  Where materials are removed from below the pipeline 

grade, the trench shall be backfilled to grade with material satisfactory to the City 

and thoroughly compacted. 

 

D. Trenching and shoring operations shall not proceed more than 100 feet in advance 

of pipe laying without specific written approval of the City, and shall be in 

conformance with Washington Industrial Safety and Health Administration 

(WISHA) and Office of Safety and Health Administration (OSHA) Safety 

Standard. 

 

E. The bedding course shall be finished to grade with hand tools in such a manner 

that the pipe will have bearing along the entire length of the barrel.  The bell holes 

shall be excavated with hand tools to sufficient size to facilitate the construction 

of pipe joints. 

 

5.7 BEDDING 
 

A. Gravel backfill for pipe bedding shall be installed in conformance with Section 2-

09 of the Standard Specifications (WSDOT). 

 

5.8 BACKFILLING 
 

A. Backfilling and surface restoration shall closely follow installation of pipe so that 

not more than 100 feet is left exposed during construction hours without approval 

of the City.  Selected material shall be placed and compacted around and under 

the storm drain by hand tools.  Special precautions should be provided to protect 

the pipe to a point 12 inches above the crown of the pipe.  The remaining backfill 

shall be compacted to 95 percent of the maximum density in traveled areas or 

CDF, 90 percent outside driveway, roadways, road prism, shoulders, parking or 
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other traveled areas.  Where governmental agencies other than the City have 

jurisdiction over roadways, the backfill and compaction shall be done to the 

satisfaction of the agency having jurisdiction.  Typically, trench sections crossing 

existing roadways, in roadway "prisms" or beneath traffic bearing areas shall be 

backfilled and compacted with 5/8-inch minus crushed rock.  Due to localized 

conditions, the City may allow/permit the backfill of the trench section with 

suitable excavated material, as determined by the City, or if this material is not 

available from trenching operations, the City may order the placing and 

compaction of gravel base conforming with Section 9-03.10 of the Standard 

Specifications (WSDOT) for backfilling the trench. Under certain circumstances, 

the City may require CDF in lieu of gravel or other back-fill material.  Where 

CDF is required, it shall meet WSDOT standards and requirements.   All excess 

material shall be loaded and hauled to waste. 

 

5.9 STREET PATCHING AND RESTORATION 
 

A. See Chapter 4 for requirements regarding street patching and trench restoration. 

 

5.10 EROSION CONTROL 
 

A. The detrimental effects of erosion and sedimentation shall be minimized  by 

conforming to the following general principles: 

 

1. Soil shall be exposed for the shortest possible time; 

2. Reducing the velocity and controlling the flow of runoff; 

3. Detaining runoff on the site to trap sediment; and  

 4. Releasing runoff safely to downstream areas. 

 

B. In applying these principles, the Developer and/or Contractor shall provide for 

erosion control by conducting work in workable units; minimizing the disturbance 

to cover crop materials; providing mulch and/or temporary cover crops, 

sedimentation basins, and/or diversions in critical areas during construction; 

controlling and conveying runoff; and establishing permanent vegetation and 

installing erosion control structures as soon as possible. 
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C. Trench mulching will be required where there is danger of backfill material being 

washed away due to steepness of the slope along the direction of the trench, 

backfill material shall be compacted and held in place by covering the disturbed 

area with straw and held with a covering of jute matting or wire mesh anchored in 

place. 

 

D.  Cover Crop Seeding. 

1. A cover crop shall be sown in all areas excavated or disturbed during 

construction that were not paved, landscaped and/or seeded prior to 

construction.  Areas landscaped and/or seeded prior to construction shall 

be restored to their original or superior condition.  

2. Contact the City Clerk for water charges if use of City water is 

contemplated and the Public Works Superintendent for use of a hydrant 

for water in furtherance of seeding.   

3. Hydrants shall only be opened and closed by members of the City crew.  

 

4. Cover-crop seeding shall follow backfilling operations.  The Developer 

and/or Contractor shall be responsible for protecting all areas from erosion 

until the cover crop affords such protection.   

 

5. The cover crop shall be re-seeded if required and additional measures 

taken to provide protection from erosion until the cover crop is capable of 

providing protection. 

 

6. During winter months, the Contractor may postpone seeding, if conditions 

are such that the seed will not germinate and grow.  The Developer and/or 

Contractor will not, however, be relieved of the responsibility of 

protecting all areas until the cover crop has been sown and affords 

protection from erosion. 

 

7. The cover crop shall be sown at a rate of 10 to 15 pounds of seed per acre 

using a hand or power operated mechanical seeder capable of providing a 

uniform distribution of seed. 
 

5.11 FINISHING AND CLEANUP   
 

A. After all other work on this project is completed and before final acceptance, the 

entire roadway, including the roadbed, planting, sidewalk areas, shoulders, 

driveways, alley and side street approaches, slopes, ditches, utility trenches, and 
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construction areas shall be neatly finished to the lines, grades and cross sections of 

a new roadway consistent with the original section, and as hereinafter specified. 

 

B. On water system construction where all or portions of the construction is in 

undeveloped areas, the entire area which has been disturbed by the construction 

shall be shaped so that upon completion the area will present a uniform 

appearance, blending into the contour of the adjacent properties.  All other 

requirements outlined previously shall be met.  All pipes, valves, tanks, reservoirs, 

boost pumps, boost pump stations and building associated therewith shall be 

cleaned of all debris and foreign material.  

  

C. Slopes, sidewalk areas, planting areas and roadway shall be smoothed and 

finished to the required cross section and grade by means of a grading machine 

insofar as it is possible to do so without damaging existing improvements, trees 

and shrubs.  Machine dressing shall be supplemented by hand work to meet 

requirements outlined herein, to the satisfaction of the City Inspector and/or the 

Public Works Superintendent. 

 

D. Upon completion of the cleaning and dressing, the project shall appear uniform in 

all respects.  All graded areas shall be true to line and grade.  Where the existing 

surface is below sidewalk and curb, the area shall be filled and dressed out to the 

walk.  Wherever fill material is required in the planting area, the finished grade 

shall be elevated to allow for final settlement, but nevertheless, the raised surface 

shall present a uniform appearance. 

 

E. All rocks in excess of one (1) inch diameter shall be removed from the  entire 

construction area and shall be disposed of the same as required for other waste 

material.  In no instance shall the rock be thrown onto private property.  Overhang 

on slopes shall be removed and slopes dressed neatly so as to present a uniform, 

natural, well-sloped surface. 

 

F. All excavated material at the outer lateral limits of the project shall be removed 

entirely.  Trash of all kinds resulting from clearing and grubbing or grading 

operations shall be removed and not placed in areas adjacent to the project.  

Where machine operations have broken down brush and trees beyond the lateral 

limits of the project, the Developer and/or Contractor shall remove and dispose of 

same and restore said disturbed areas at his own expense. 

 

G. Drainage facilities such as inlets, catch basins, culverts, and open ditches shall be 

cleaned of all debris, which is the result of the Developer and/or Contractor's 

operations. 

 

H. All pavements and oil mat surfaces, whether new or old, shall be thoroughly 

cleaned.  Existing improvements such as Portland cement concrete curbs, curb 
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and gutters, walls, sidewalks, and other facilities, which have been sprayed by the 

asphalt cement, shall be cleaned and re-painted where needed, all to the 

satisfaction of the Public Works Superintendent.  

 

I. Castings for monuments, water valves, vaults and other similar installations which 

have been covered with the asphalt material shall be cleaned to the satisfaction of 

the Public Works Superintendent.  
 

5.12 GENERAL GUARANTEE AND WARRANTY   
 

A. The Developer shall be required, upon completion of the work and prior to 

acceptance by the City, to furnish the City a written guarantee covering all 

material and workmanship for a period of three years after the date of final 

acceptance and he shall make all necessary repairs during that period at his own 

expense, if such repairs are necessitated as the result of furnishing poor materials 

and/or workmanship.   

 

B. The Developer shall obtain warranties from the contractors, subcontractors and 

suppliers of material or equipment where such warranties are required, and shall 

deliver copies to the City upon completion of the work.  Delivery of such 

warranties to the City shall not relieve the Developer of liability under his 

guarantee. 

 

C. Easement documents, if applicable, shall be filed and recorded with the County 

Auditor's office and the documents reviewed by the City prior to project 

acceptance. 
 


