
Town of Friday Harbor 

Engineering Design Standards 
Adopted by the Town Council of Friday Harbor

by Resolution 2724 on April 7, 2022 



i 

TABLE OF CONTENTS 

SECTION 1 – OVERVIEW 
1.0 OVERVIEW ................................................................................................ 1-1 
1.1 PURPOSE AND SCOPE ................................................................................ 1-1 
1.2 DEFINITIONS .............................................................................................. 1-1 
1.3 IMPROVEMENTS NOT COVERED BY ENGINEERING DESIGN STANDARDS .......... 1-2 
1.4 DESIGN VARIANCE REQUESTS .................................................................... 1-3 
1.5 PRE-DEVELOPMENT MEETING .................................................................... 1-3 
1.6 APPLICANT’S RESPONSIBILITY ..................................................................... 1-4 
1.7 MATERIAL ACCEPTANCE ............................................................................. 1-4 
1.8 AMENDMENTS TO ENGINEERING DESIGN STANDARDS ................................... 1-4 
1.9 ENVIRONMENTAL CHECKLIST (SEE FHMC TITLE 18.04) ............................... 1-4 
1.10 TRANSPORTATION ANALYSIS ...................................................................... 1-4 
1.11 RELATIONSHIP TO OTHER TOWN ORDINANCES ............................................. 1-5 
Attachment 1.1  Traffic Impact Analysis Outline 

SECTION 2 – PROJECT APPLICATION AND CERTIFICATION 
2.0 PROJECT APPLICATION AND CERTIFICATION ................................................. 2-1 
2.1 PURPOSE AND SCOPE ................................................................................ 2-1 
2.2 PLAN PERMIT CONDITIONS ......................................................................... 2-2 
2.3 INFRASTRUCTURE PROJECT SUBMITTAL REQUIREMENTS .............................. 2-2 
2.4 WARRANTY BOND ...................................................................................... 2-5 
2.5 CONSTRUCTION CERTIFICATION .................................................................. 2-5 
2.6 PENALTIES ................................................................................................ 2-8 
Attachment 2.1  Civil Plan Checklist 
Attachment 2.2  Construction Phase Services Outline 
Attachment 2.3  Minimum Sampling and Testing Frequencies 
Attachment 2.4  TV Inspection Protocol of Sewer 
Attachment 2.5  Project Acceptance Flow Chart 
Attachment 2.6  Final Certification Checklist – Sample 

SECTION 3 – GENERAL UTILITIES 
3.0 GENERAL UTILITIES ................................................................................... 3-1 
3.1 STANDARD UTILITY LOCATIONS WITHIN THE RIGHT-OF-WAY ......................... 3-1 
3.2 UNDERGROUND UTILITY INSTALLATION ........................................................ 3-1 

SECTION 4 – SANITARY SEWERS 
4.0 SANITARY SEWERS .................................................................................... 4-1 
4.1 DEFINITIONS .............................................................................................. 4-1 
4.2 PUBLIC SEWERS ........................................................................................ 4-3 
4.3 SIDE SEWERS ........................................................................................... 4-6 
4.4 PRIVATE SEWERS ...................................................................................... 4-8 
4.5 MARKING TAPE .......................................................................................... 4-8 



ii 

4.6 TESTING AND INSPECTIONS ........................................................................ 4-8 
4.7 GENERAL NOTES (SANITARY SEWER) ......................................................... 4-9 

SECTION 5 – SEWAGE PUMP STATIONS 
5.0 SEWAGE PUMP STATIONS .......................................................................... 5-1 
5.1 DEFINITIONS .............................................................................................. 5-1 
5.2 GENERAL REQUIREMENTS .......................................................................... 5-2 
5.3 MINIMAL PUMP STATION DESIGN REQUIREMENTS ........................................ 5-3 
5.4 SYSTEM HEAD AND PUMP CURVES ............................................................. 5-4 
5.5 SITE SELECTION AND PLAN......................................................................... 5-4 
5.6 SECURITY/EQUIPMENT PROTECTION ........................................................... 5-4 
5.7 DESIGN DOCUMENTATION AND GENERAL REQUIREMENTS STANDARDS .......... 5-5 
5.8 SUBMERSIBLE PUMP STATION REQUIREMENTS ............................................ 5-8 
5.9 RELIABILITY AND POWER SUPPLY.............................................................. 5-10 
5.10 EMERGENCY POWER SUPPLY ................................................................... 5-11 
5.11 AUXILIARY GENERATING EQUIPMENT ......................................................... 5-11 
5.12 FORCE MAINS ......................................................................................... 5-12 

SECTION 6 – STORMWATER 
6.0 STORMWATER MANAGEMENT ..................................................................... 6-1 
6.1 CRITERIA .................................................................................................. 6-1 
6.2 DOCUMENTATION....................................................................................... 6-1 
6.3 CONVEYANCE PIPE .................................................................................... 6-2 
6.4 STRUCTURES ............................................................................................ 6-4 
6.5 CHANNELS ................................................................................................ 6-5 
6.6 GENERAL NOTES (SEDIMENTATION/EROSION CONTROL AND STORM 

SEWER) .................................................................................................... 6-5 
Attachment 6.1 Stormwater Worksheet 
Attachment 6.2  Small Project Certification 

SECTION 7 – WATER 
7.0 WATER SERVICES...................................................................................... 7-1 
7.1 DEFINITIONS .............................................................................................. 7-1 
7.2 WATER DEMANDS ...................................................................................... 7-2 
7.3 WATER PRESSURE .................................................................................... 7-3 
7.4 SIZE OF PIPE ............................................................................................. 7-4 
7.5 TYPE OF PIPE ............................................................................................ 7-4 
7.6 FITTINGS ................................................................................................... 7-5 
7.7 DISTANCE FROM OTHER UTILITIES .............................................................. 7-6 
7.8 DEPTH OF PIPES ........................................................................................ 7-6 
7.9 LAYING PIPE ON A RADIUS .......................................................................... 7-6 
7.10 VALVES..................................................................................................... 7-6 
7.11 THRUST BLOCKING .................................................................................... 7-7 
7.12 MARKING TAPE AND TRACER WIRE ............................................................. 7-7 
7.13 CONNECTIONS ........................................................................................... 7-7 



iii 

7.14 FIRE HYDRANTS ........................................................................................ 7-9 
7.15 EASEMENTS ............................................................................................ 7-10 
7.16 TESTING ................................................................................................. 7-10 
7.17 DISINFECTION.......................................................................................... 7-11 
7.18 FINAL WATER MAIN ACCEPTANCE ............................................................. 7-14 
7.19 GENERAL NOTES (WATER) ....................................................................... 7-14 
7.20 PRESSURE SYSTEMS ............................................................................... 7-14 
7.21 BOOSTER PUMP STATION ......................................................................... 7-15 
 

SECTION 8 – STREETS 
8.0 STREETS................................................................................................... 8-1 
8.1 DEFINITIONS .............................................................................................. 8-1 
8.2 STREET FRONTAGE IMPROVEMENTS............................................................ 8-1 
8.3 STREETS – PRIVATE .................................................................................. 8-2 
8.4 RIGHT OF WAY .......................................................................................... 8-2 
8.5 STREETS – PUBLIC .................................................................................... 8-4 
8.6 CURB AND GUTTERS AND SIDEWALKS ......................................................... 8-8 
8.7 PLANTING STRIPS AND STREET TREES ........................................................ 8-9 
8.8 DRIVEWAYS............................................................................................. 8-11 
8.9 SIGNING .................................................................................................. 8-12 
8.10 MAILBOXES ............................................................................................. 8-13 
8.11 WALLS .................................................................................................... 8-13 
8.12 ILLUMINATION .......................................................................................... 8-14 
Attachment 8.1 Hot Mix Asphalt Specification 
 



 

 

 

 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Section 1 

Overview 
 



Town of Friday Harbor Design Standards 

January 2022 1.0 OVERVIEW 
 Page 1-1 

1.0  OVERVIEW 
 
1.1 Purpose and Scope 

 
A. These Standards are intended as guidelines for applicants in preparing their plans and 

for the Town's review.  These Standards shall apply to all improvements within the 
existing and proposed public right-of-way, for all improvements intended for 
maintenance by the Town, and for all other improvements for which the Friday Harbor 
Municipal Code (FHMC) requires approval.   

 
B. These Standards establish uniform requirements to promote the public safety, welfare, 

convenience, aesthetics and economical maintenance of public and private 
improvements.   

 
C. These Standards shall govern the design of new construction and improvements to all 

streets, sewer, stormwater, water lines and other utilities installed in the Town of Friday 
Harbor. 

 
D. These Standards are minimum design standards. Where minimum values are stated, 

greater values should be used where practical; where maximum values are stated, 
lesser values should be used where practical.  It is expected that land surveyors, 
engineers, architects, and landscape architects will exercise best efforts to ensure that 
the project is designed in a manner consistent with the intent of these Standards. 

 
E. These Standards do not prohibit innovative efforts which could achieve the intent and 

purpose of these Engineering Design Standards through an alternative solution.  Town 
staff shall review proposed alternatives and make a recommendation to Town Council. 
The Town shall have authority to grant a variance from the requirements of the 
Engineering Design Standards.   

 
F. If any part of these Standards is found to be invalid, all other non-conflicting parts shall 

remain in effect. 
 

1.2 Definitions 
 
A. The following definitions apply to terms and abbreviations used throughout this manual.  

Additional terms applicable to specific aspects of design are defined at the beginning of 
other sections. 
 
1. Applicant: An individual or firm applying for design approval from the Town for a 

project. 
2. APWA:  The American Public Works Association. 
3. AWWA:  The American Water Works Association. 
4. CDP:  The Town of Friday Harbor’s Community Development and Planning 

Department. 
5. Design Engineer:  The Developer’s engineer that is a Washington State licensed 

engineer. 
6. Design Variance:  A grant of relief from the requirements of this section that 

permits construction in a manner that would otherwise be prohibited by these 
design standards. 

7. Developer:  Any Person or any entity who under takes to improve residential or 
non-residential property or subdivide any property. Refers to the owner (or financial 
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sponsor) of a privately funded project.  May also be taken to mean the owner's 
consulting architect, engineer or other agent. 

8. Downtown Core:  The area described in FHMC 17.08.125. 
9. Director:  The Town of Friday Harbor’s Public Works Director. 
10. FHMC:  Town of Friday Harbor Municipal Code. 
11. Half Street:  Street construction along edge of a development, utilizing a portion 

of the regular width of right-of-way and permitted as an interim facility pending 
construction of the other half of the street by the adjacent owner. 

12. ITE:   Institute of Transportation Engineers. 
13. MUTCD:  The U.S. Department of Transportation Manual on Uniform Traffic 

Control Devices. 
14. Owner:  The legal owner of the property on which a project is to be constructed. 
15. Planting Strip:  Hard surfaced or landscaped areas between travel or parking 

lanes and sidewalks. Planting Strips improve safety by separating vehicles and 
pedestrians. 

16. Private Project:  A project which is to be constructed on privately-owned property. 
17. Private Streets:  Streets which meet Town ordinances that are not controlled or 

maintained by the Town, and which serve no more than 4 users. 
18. Public Project:  A project which is to be constructed within the public right-of-way 

or public property.   
19. Public Works:  The Town of Friday’ Public Works Department. 
20. RCW:  Revised Code of Washington. 
21. SEPA: State Environmental Policy Act. 
22. Specifications:  Defined as the most current versions of the following documents: 

a. WSDOT Standard Specifications for Road, Bridge and Municipal Construction, 
latest edition.  

b. Washington State MUTCD, latest edition adopted by the State of Washington. 
23. Standards:  The Town of Friday Harbor Engineering Design Standards. 
24. Standard Plans:  The Town of Friday Harbor Standard Plans set forth herein. 
25. SWMMWW:  Washington State Department of Ecology’s Stormwater 

Management Manual for Western Washington, dated July 2019. 
26. Town:  Town of Friday Harbor. 
27. Washington Administrative Code (WAC):  Current administrative regulations 

created by the State of Washington to carry out the laws passed by the State 
Legislature. 

28. WSDOT:  Washington State Department of Transportation. 
29. WSDOT Standard Plans:   The latest version of WSDOT Standard Plans Manual 

21-01. 
 

1.3 Improvements not covered by Engineering Design Standards 
 
A. Any improvements not covered by these Engineering Design Standards shall meet or 

exceed the design, detail, workmanship, and materials  in accordance with the current 
editions of the following publications: 
 
1. WSDOT Standard Specifications for Road, Bridge, and Municipal Construction 

(M 41-10). 
2. WSDOT Standard Plans (M21-01). 
3. WSDOT Design Manual. 
4. WSDOT Hydraulics Manual. 
5. AWWA Standards. 
6. WSDOH Water System Design Manual. 
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7. U.S. Department of Transportation Manual on Uniform Traffic Control Devices 
(MUCTD). 

8. A Policy on Geometric Design of Highways and Streets (AASHTO). 
9. Americans with Disabilities Act Accessibility Guidelines for Buildings and Facilities 

(ADAAG).  (Published by the U.S. Architectural and Transportation Barriers 
Compliance Board). 

10. Washington State Department of Ecology Criteria for Sewage Works Design, 
11. City and County Design Standards for the Construction of Urban and Rural Arterials 

and Collectors, Washington State.  (WSDOT Local Agency Manual, Chapter 42.) 
 

1.4 Design Variance Requests 
 
A. Design variance requests may be considered by the Town. Generally, a decision will be 

based upon serving the public’s best interest and evidence that the request can meet 
the following criteria: 
a. The request will achieve the intended result in a comparable or even superior 

design and a better quality of improvement; 
b. The request will not adversely affect safety or operation; 
c. The request will not adversely affect maintainability; 
d. The request is permitted under federal, state, and local laws; 
e. Uniform code compliance in conformance with the intent of these Standards, 

including appearance; and 
f. Economic consideration of the request. 

 
B.  To request a variance from these Design Standards, the Applicant shall submit a 

"Request for Design Variance” to the CDP. The Design Variance shall state the 
standard(s) to be varied, including the proposed variance(s) and the reason(s) for the 
request.  Additional supporting information, plans or design data prepared by a 
professional engineer, licensed in the State of Washington should be included as needed 
or requested. Town staff will review the proposal and determine a recommendation to 
deny, grant, or grant with modifications. Town staff will present the recommendation for 
Town Council consideration. Town Council shall make their decision based upon the 
fulfillment of the criteria. 
 

C. Design variances shall be approved prior to construction.  To the extent known, the 
variance should be proposed at the preliminary design stage and included for 
consideration during plan review and public hearing. 
 

1.5 Pre-Development Meeting 
 
A. A Pre-Development Meeting is an opportunity for the Applicant to present the project 

and receive comment from various departments on adopted codes, policies, or laws of 
the Town of Friday Harbor.  No development approvals are granted at the meeting.   
 

B. Pre-Development Meeting must be scheduled with the CDP.  
 

C. The following items are required for the Pre-Development Meeting: 
 
1. Completed Pre-Development Meeting application 
2. A pdf electronic file and two hard copies of  the proposed site plan, to scale, depicting 

the following, as applicable: 
a. Property lines 
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b. Existing and proposed buildings, parking areas and other site improvements 
c. Proposed driveways 
d. Proposed connections to public sewer, storm drainage, and water 

3. A pdf electronic file and two hard copies of the proposed building plans showing 
reasonable detail to assist Town staff in making recommendations to the Applicant. 

4. For additional information regarding the Pre-Development Meeting contact the CDP. 
 
D. See the Town’s Fee Schedule for fees associated with the Pre-Development Meetings.   
 

1.6 Applicant’s Responsibility 
 
A. Applicants are responsible to acquire all permits and licenses necessary for the 

completion of the project.  The Town of Friday Harbor will not be held responsible, 
financially or otherwise, for any delay or additional expenses the Applicant may incur 
due to Town requests for and review of, information necessary to issue permits and 
licenses. 

 
B. The Town makes no warranty or representation concerning review of the information, 

plans and documents submitted by Applicant. The Applicant is solely responsible, as a 
condition of permit issuance, to ensure that all design and construction is: (a) based 
upon reasonably acceptable engineering practices; (b) performed with due care and 
caution and (c) suitable for its intended purpose.  Through review of information, plans 
and documents, the Town does not intend to create a special duty or relationship with 
the Applicant, Owner or others concerning the project. 
 

1.7 Material Acceptance 
 
A. For public utilities or infrastructure construction, the Applicant shall provide the Town 

with a list of all materials used on the project prior to initiating construction.  The materials 
shall meet Town specifications through supplier’s verification, and materials testing 
reports or reports from an accredited materials testing lab.   
 

B. All reports, materials verifications and other documents submitted to the Town for 
acceptance shall be stamped and signed by a Professional Engineer licensed in the 
State of Washington. 
 

1.8 Amendments to Engineering Design Standards 
 
A. The Town Council has the authority to approve all amendments to these Engineering 

Design Standards.  Noted errors or suggested revisions to these Standards should be 
addressed to the Town.   
 

1.9 Environmental Checklist - See FHMC Title 18.04 
 

1.10 Transportation Analysis  
 
A. The Traffic Impact Analysis Outline is provided at the end of this section (Attachment 

1.1).  Specific scoping for the traffic analysis shall be determined by the Town either at 
the Pre-Development Meeting or during project review. 
 

B. Specific locations to be included in the analysis, boundaries of the study area, etc., will 
be determined by the Town. 
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C. Trip generation shall be based on the current edition of the ITE Trip Generation Manual 
using the average trip rate.  The regression equations will be used when average trip 
rates are not available. Trip generation for unusual land uses which are not found in the 
ITE Trip Generation Manual shall be estimated from similar types of uses, field studies 
of similar uses, or based on number of employees, deliveries, expected clientele, etc., 
as appropriate.  
 

D. Level of service calculation shall be conducted using methodologies presented in the 
current edition of the ITE Highway Capacity Manual.  Level of service for intersections 
should be expressed in terms of stopped delay per vehicle.  Worksheets/computer 
printouts of the capacity analysis should be included in the traffic impact analysis. 
 

E. Level of service calculations will typically be required at the major intersections which 
will be impacted by 10 or more total peak hour trips from the proposed development. 
 

F. The Town’s adopted level of service is “D”.  Appropriate mitigation shall be proposed to 
maintain this level of service upon completion of the development.  Exceptions to level 
of service “D” will be considered by the Town at those locations where the potential 
mitigation (such a traffic signal) is not reasonable or desirable. 
 

G. The applicant shall be responsible for the cost of the Traffic Impact Analysis, the review 
of the Traffic Impact Analysis, and any mitigation required to maintain the level of service 
of the affected transportation facilities. 
 

H. Based on the Traffic Impact Analysis, the Director may require additional street 
improvements or facilities as a condition of project approval.  
 

1.11 Relationship to Other Town Ordinances 
 

Project review shall include an analysis of the proposed project to determine compliance 
with the FHMC. 
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TRAFFIC IMPACT ANALYSIS OUTLINE 
 
The following describes a general outline for use in the preparation of traffic 
impact analyses for the Town of Friday Harbor.  This outline is not intended to be 
all inclusive nor will all items be applicable for all types of development.  The 
Town of Friday Harbor reserves the right to request additional information for 
unique or unusual developments. 
 
I. INTRODUCTION/PROJECT DESCRIPTION 

Elements to be included as part of narrative or as figure(s). 
 

• Project name and proponent - Location of project 

• Vicinity map 

• Proposed uses, if known (e.g., names of stores) 

• Project magnitude (square footage, number of units, etc.) 

• Access locations 

• Current and proposed zoning 

• Description of current use of property 

• Reduced copy of site plan (if available) 

• Roadways/intersections to be impacted and reviewed in the 
analysis 

• Horizon year of project (completion and occupancy); state phasing 
and time-frame if applicable 

• Parking (if applicable) 
 
II. INVENTORY OF EXISTING CONDITIONS 

Elements to be included as part of narrative or as figure(s). 
 

• Description of impacted streets in the area (number of lanes, width, 
pedestrian facilities, speed limit, lighting, etc.) 

• Daily traffic volumes (if available), or estimated from peak hour 
counts 

• Peak hour counts (as appropriate) 

• Accident history (when required by the Town) 

• Capacity analyses at critical intersections 

• Transit service 
 
III. DEVELOPMENT IMPACTS 

Elements to be included as part of narrative or as figure(s). 
 

• Trip generation 

• Trip distribution/assignment 

• Capacity analyses (with and without the project) at critical locations 
for the horizon year 
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• Projected daily traffic volumes and peak hour volumes (with and 
without the project) for the horizon year 

• Need for turn storage lanes at access(es) (if appropriate) 

• Other concerns (if applicable, such as cut-through traffic in 
residential areas) 

 
IV. CONCLUSIONS/RECOMMENDATIONS 
 

• Brief summary of above analyses with recommendations 
 
V. MITIGATION 
 

• Appropriate mitigation shall be proposed for those locations which 
fall below level of service “D” or a discussion of why mitigation 
would not be appropriate.  Capacity analyses should typically be 
included for mitigated locations. 

 
VI. OTHER 
 

• Unusual developments may require analysis of off- peak hours, the 
AM peak hour, weekends, or ability to serve large trucks, for 
example, if deemed necessary by the Town.  Studies performed as 
part of an EIS document may also require additional analysis. 

 
One pdf electronic file and two hard copies of the traffic impact analysis shall be 
submitted to the Town. 
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2.0   PROJECT APPLICATION AND CERTIFICATION 
 
The review process outlined below must be followed for all privately-developed utility and street 
projects that will be dedicated to the Town. 
 
2.1 Purpose and Scope 

 
A. Construction may not begin prior to Town approval of all applicable project permits, 

including the approval of utility and infrastructure plans. 
 

B. Project permit application fees are assessed based on the current Town Fee Schedule. 
 
C. The following summarizes the civil review process for development that includes the 

construction of public  infrastructure:   
 

1. All non-single family residential development is subject to FHMC 15.06 Site Plan 
Review. It is recommended to complete the site plan review process prior to 
submitting project permits for construction. 
 

2. Conceptual drawings shall be submitted at the time of site plan review or land 
division applications. 

 
3. All civil design plans shall be submitted and approved prior to the issuance of any 

construction project permits. 
 

4. The Applicant shall submit a complete “Application to Construct” form with its initial 
construction plan submittal to the Town. 
 

5.  For any plan review submittal, or re-submittal, the Town shall be provided 
with a pdf electronic file and two hard copies of the construction plans, the 
Stormwater Site Plan, and the SWPPP.  Partial submittal will be returned to the 
Applicant without review comments.  After receiving the plan sets and reports, the 
CDP will respond in writing and include the plan review fee being charged for 
the project.  Applicant is responsible to pay for all plan review fees in accordance 
with the Town’s Fee Schedule.  
 

6. Following review of the plans and reports, the Town will return a request for more 
information comment letter, to include a red line check of plans.  The red line must 
be returned to the Town along with a set of corrected plans.  A letter indicating 
how each of the review comments was addressed or a reason for not making 
the changes must be included with the resubmittal.  If the red lines are not 
returned, or changes are not properly addressed, the review of plans will be 
delayed and/ or additional plan review fees may be charged.   
 

7. Once the project plans and reports are complete, and all other Town 
requirements relating to the project have been completed, C D P  will provide 
an approval letter and a set of plans with the Town’s approval stamp signed.  
The Applicant will be responsible to distribute copies of the approved plans.  A 
set of Town approved plans are required to be on the project site during 
construction.  Approval of the plans shall not relieve the Owner or Applicant from 
any liability related to portions of the design which are not in conformance with 
these Standards or do not follow standard engineering practice. 
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8. The approval of the plans shall expire one year from the approval date shown 
on the plans.  Upon expiration, the approvals may be extended for an additional 
year.  The Town has the right to require the Applicant to revise the plans to reflect 
any current updated Standards prior to issuance of any extensions. 

 

9. The Town provides review services only; it does not design the project for the 
Applicant.  The Town reserves the right to increase plan review fees and/or refuse 
to review any project which is not designed in accordance with the Town 
of Friday Harbor’s Engineering Design Standards. 

 

10. The Applicant is responsible for the costs of all inspections, including Town 
inspections, material testing, and third party inspections.  Town inspections will be 
charged in accordance with the Town’s Fee Schedule. 

 
2.2 Plan Permit Conditions 
 

A. The issuance of a project permit shall not be construed to be a permit for, or an approval 
of, any design(s) which are not in conformance with these Standards or do not follow 
standard engineering practice, or be construed as an approval of any violation of the 
provisions of any other ordinance of the Town.  Project permits presuming to give 
authority to violate or cancel the provisions of these Standards or other ordinances of 
the Town or do not follow standard engineering practices shall not be valid.  

 
B. The issuance of a permit based on construction documents and other data shall not 

prevent the Town from requiring the correction of errors in the construction documents 
and other data. 

 
C. At the discretion of the Town, any errors or omissions in the approved plans or 

information used as a basis for such approvals may constitute grounds for withdrawal of 
any approvals and/or stoppage of any or all permitted work. It shall be the responsibility 
of the Applicant or the Design Engineer to show cause why such work should continue, 
and make such changes in plans that may be required by the Town before the plans are 
re-approved. 

 
2.3 Infrastructure Project Submittal Requirements 

 
A. The Applicant shall fill out and submit with the construction plan submittal Attachment 

2.1 CIVIL PLAN CHECKLIST. 
 

B. Required for all projects: 
 
1. Vicinity Map. 
2. An index of plan sheets.   
3. Title blocks including project name, street name, sheet limits (station numbers), 

type of improvement and whether improvements are public or private.   
4. All design plans shall be prepared, stamped, and signed by a professional 

engineer licensed in the State of Washington.  Plans shall include the Design 
Engineer’s address and phone number.   

5. All used symbols and line types shall be described in a legend to be located 
on a separate sheet at the beginning of the plan set or on each individual sheet.   

https://up.codes/viewer/washington/wa-building-code-2018/chapter/2/definitions#permit
https://up.codes/viewer/washington/wa-building-code-2018/chapter/2/definitions#permit
https://up.codes/viewer/washington/wa-building-code-2018/chapter/2/definitions#permit
https://up.codes/viewer/washington/wa-building-code-2018/chapter/2/definitions#permit
https://up.codes/viewer/washington/wa-building-code-2018/chapter/2/definitions#construction_documents
https://up.codes/viewer/washington/wa-building-code-2018/chapter/2/definitions#construction_documents
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6. Font and lettering shall be legible to be easily read and understood by the 
reviewer.  Submitted plans not meeting these criteria will be returned to the 
Design Engineer to correct before the review process is started.   

7. Road alignments with 100’ stationing.  Stationing at each point of curve, tangent 
and intersection with appropriate ties to existing road surveys and stationing, 
section corners, quarter corners, and horizontal control.   

8. All existing utilities.   
9. North Arrow.   
10. Section, township, and range. 
11. The datum used and all benchmarks shall refer to established control.  The 

vertical datum shall be NAVD 88 and the horizontal datum shall be NAD83/91.   
12. Right of way lines, width of proposed road, intersecting roads, and existing road 

improvements with dimensions.   
13. All topographic features within right of way or future right of way limits and 

sufficient area beyond to resolve questions of setback, slope, drainage, access 
onto abutting property, and road continuations.   

14. Identification of all roads and adjoining subdivisions.   
15. Utility sheets shall be a minimum scale of 1"=40'.  A larger scale of 1"=20' 

may be required for urban arterial streets where detail is sufficiently dense to 
cause a “cluttered” drawing at a smaller scale.   

16. Section and lot lines. 
17. Easements – Provide dimensions and purpose for any proposed easements.  

Show recording information, purpose and width for any existing easements.   
18. Other data necessary for the specific project.   

 
C. Profile Elements (For drawings where a “profile” design is required). 

 
1. Profile elements shall include the following:   

a. Original ground line at 100' stations and at significant ground breaks and 
topographic features based on field measurement accurate within 0.1' on 
unpaved surface and 0.01' on paved surface.   

b. A final road and storm drain profile.  The stationing shall be the same as 
the horizontal plan, reading from left to right.  It shall include stationing of 
points of curve, tangent, length and point of intersection of vertical curves, 
with elevations to 0.01’.   

c. On a grid of numbered lines, a continuous profile shall be shown for both 
existing and proposed improvements.   

d. Grade and vertical curve data, all profiles.   
 

D. Sewer  
 
1. Required for all projects 

a. Plan/profile and detail sheet(s) using design and drafting standards 
detailed in these Standards.   

b. Show service connection lines from public sewer lines to the property 
line of the lot to be serviced.   

2. May be required 

a. Study showing adequate capacity in line for project flow.   
b. Easements with recording numbers.   
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E. Stormwater 
 
1. Required for all projects 

a. Plan/profile and detail sheet(s) for design using design and drafting 
standards detailed in these Standards.   

b. Grading and drainage plan showing finished contour elevations.   
c. The Stormwater Site Plan, stamped by a Washington State licensed 

engineer.  The Stormwater Site Plan shall be prepared in accordance 
with the 2019 Stormwater Management Manual for Western Washington.   

d. Show all existing and proposed drainage features, showing direction of 
flow, size, and kind of each drainage channel, pipe, and structure and other 
requirements as specified in these Standards.   

e. Erosion and sediment control plan (ESC) with BMPs identified for 
stormwater control during and after construction.  The erosion and 
sediment control plan is required for any project prior to issuance of any 
permits for the project.  The ESC plan shall meet the requirements of the 
2019 Stormwater Management Manual for Western Washington.   

2. Based on the location and scope of the project, the Director may require 
additional studies.  In most cases where stormwater facilities are proposed, 
a geotechnical report will be required. 

3. May be required: 
a. Easements with recording numbers.   

 
F. Water 

 
1. Required for all projects   

a. Plan/profile and detail sheet(s) using design and drafting standards 
detailed in these Standards.   

b. Show service connection lines from public water main.   
c. Fire Marshal approval.   

2. May be required   
a. Easements with recording numbers.   
b. Hydraulic study showing adequate fire flows and domestic service.   

 
G. Street 

 
1. Required for all projects   

a. Details including typical cross sections for all street plans and a detail for 
street restoration.   

b. Profiles for curbed roads shall show the tops of both curbs and the 
centerline clearly labeled.     

c. Signing and striping/channelization plan.  Street sign type and placement 
must be clearly located on the plan.  Both existing and proposed signs shall 
be included.   

d. Monuments are to be placed at every intersection, on the roadway centerline 
at the end of every plat, and at the center point of each cul-de-sac.  The 
location of the monuments shall be clearly marked on the plan and plat.   

e. Bearings on the road centerline, keyed to an associated plat map.   

f. Curve data including radius, delta, arc length, and semi-tangent length, on 

all road centerlines and curb returns.   

g. All found and referenced survey monuments.   

h. Beginning, middle, and ending elevations of curb returns.   



Town of Friday Harbor Design Standards 

January 2022 2.0 PROJECT APPLICATION AND CERTIFICATION 
 Page 2-5 

i. Pavement section design by a Washington State Licensed Engineer.   

j. A traffic distribution letter shall be required for projects that generate more 
than 80 trips per day or peak traffic of 10 trips or more.  The letter must be 
certified by a Washington State licensed engineer.   

k. An impact traffic analysis maybe be required for projects that generate 
more than 80 trips per day or 10 peak trips day.  The analysis shall be 
certified by a Washington State licensed engineer. Traffic Impact Analysis 
outline is provided in Section 1, Attachment 1.1.   

 
H. Traffic Control 

 
1. Prior to construction a project traffic control plan may be requested by the 

Town.  The approved plans are subject to change by the Director as needed to 
accommodate traffic conditions in the field.  During an emergency situation the 
Contractor may change the traffic control plan but if not in an emergency 
any changes proposed by the Contractor must be submitted to CDP for re-review.  
The Applicant will be responsible to ensure the approved traffic control 
plan is setup prior to construction, the traffic control is implemented as per 
the plan approved by the Director, and is maintained during the course of the 
project. 
 

2.4 Warranty Bond 
 

A. Prior to construction, the Applicant shall provide the Director with a copy of the 

Engineers Estimate or Bid Tabs for the construction activities associated with the 

project. 

 

B. The Applicant shall provide the Town with a warranty bond in the amount specified 
by the Director.  The term of the warranty bond shall be for 2 years from the date the 
Town provides the Notice of Substantial Completion.  The bond must automatically 
renew until the warranty deficiencies have been corrected.  Once all deficiencies have 
been completed at the end of the warranty period the Director shall issue a letter 
authorizing the release of the warranty bond. 

 
2.5 Construction Certification 
 

Construction for all private projects is initiated and coordinated through the CDP.  
Construction drawings shall be turned into final “As-built” record drawings.   

 
A. Introduction 

 
1. The procedures for construction certification are to foster consistent high quality 

projects and to facilitate the subsequent transfer of ownership of the finished 
improvement to the Town. 

 
B. Project Coordination 

 
1. Prior to the start of construction the Applicant will identify a Project Coordinator.  

The Project Coordinator shall be responsible for managing the day-to-day 
operations of the project including traffic control, Town requests, project safety, 
and overall coordination.  The Project Coordinator shall be the contact for Town 
personnel.   
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C. Project Inspection/Certification 

 
1. Prior to the start of construction the Applicant will identify the Project Engineer.  

The Project Engineer shall be a licensed Professional Engineer in the State of 
Washington.  This Engineer or his/her representative shall be responsible to 
verify the project was constructed according to the Town’s Standards and the 
construction methods resulted in a high quality product.  An outline of 
Construction Phase Services the Applicant is to provide is presented in Attachment 
2.2 within this document. 

2. Town staff will make site visits intermittently during the construction of the project 
to verify progress and will periodically discuss inspection activities with the 
Project Coordinator. 

3. The Project Engineer may be the Project Coordinator. 
 
D. Project Reporting 

 
1. The Project Engineer will submit to CPD a weekly progress report.  This will include 

a narrative of the construction completed this week, daily inspection reports and 
any field testing reports. 

2. Prior to project acceptance the Project Engineer will submit a certification to 
CDP.  All lab and field testing reports shall be included.  Test reports that show 
failing tests must have follow-up test reports that are acceptable.  Any 
nonconforming issues shall be fully documented to include resolution.  
Construction as-builts shall be provided by the Project Engineer and submitted to 
CDP.  The record drawings shall also be submitted as per Section 2.5.I.    

 
E. Construction Complaints 

 
1. Complaints from citizens regarding the project shall be documented by the 

Project Coordinator and resolved.  Town personnel shall be notified of such 
complaints. 

 
F. Utility Inspections 

 
1. On all public and private utility construction for development, inspections will be 

performed by the Project Engineer or designated representative.  The inspection 
shall include the items listed below.  However, the listing provided below is not 
intended to be all inclusive.  It will be the responsibility of the Project Engineer to 
determine additional inspection activities that may be needed for a specific 
project in order to report substantial conformance of the project with the 
Town’s Standards. 
a. Conformance of all construction materials with Town Standards shall 

be verified prior to installation.   
b. Utility trenches shall be inspected for proper dimensions and pipe zone 

clearances prior to placement of pipe.   
c. The placement and compaction of the pipe zone material and bedding shall 

be inspected.   
d. The pipe joints shall be inspected visually for proper insertion.   
e. Horizontal alignment and grade of the pipe shall be checked for 

conformance to the Standards prior to backfilling of the trench.   
f. Tees/taps and stubs shall be inspected for correct installation prior to 

backfilling of the trench.   
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g. Accurate measurements shall be made and recorded to facilitate the 
reestablishment of utility service tee/tap locations and stub end locations.  
The placement of the required stub markers shall be verified.   

h. Manholes and vaults shall be inspected for proper materials, location, 
assembly, and installation.   

i. Trench backfill operations shall be observed and compaction tests shall be 
performed.  Minimum requirements for backfilling shall be as set forth in 
Attachment 2.3 within this document.   

j. Minimum material sampling and testing frequencies as listed in 
Attachment 2.3 Minimum Sampling and Testing Frequencies shall be 
completed. 

k. All public and private utility lines that connect to the Town’s public system 
shall be tested until passing results have been approved by Town staff.  The 
testing shall be performed by the Contractor (except as noted below) and 
observed by Town staff.  The Project Coordinator shall schedule and provide 
notice to the Town a minimum of 2 business days.  The Town may require 
additional time for notification of the testing.   

l. All sewer testing shall follow completion of acceptable trench backfilling.  
Sewer line testing shall include low pressure air testing of the lines, mandrel 
testing and television inspection (see Attachment 2.4 for TV Inspection 
Protocol of Sewer).  

m. Waterline testing will be performed after the pipeline has been backfilled 
sufficiently to prevent movement under pressure.  Prior to connecting the 
new lines to the existing system, the new lines and services must pass 
pressure testing and bacteria testing.  The Project Coordinator must 
obtain approval from the Water Department prior to making the 
connection to the existing system.   

n. Daily inspection reports shall be prepared, summarizing construction 
activities, contractor work force and work period, testing results, problems 
encountered, and other pertinent information.   

o. The Project Coordinator or the Project Engineer shall notify Public 
Works 2 business days in advance of starting construction of the new 
utilities and shall provide a generalized schedule for the progress of the 
work.  Town personnel will make occasional site visits to inspect the work 
and to ensure the Project Engineer is properly performing inspection.  
If it is discovered during the Town inspection of the project that the 
Contractor is performing substandard work or the level of inspection by the 
Project Engineer is not satisfactory the Town will inform the Project 
Coordinator or Applicant and if the problem is not corrected immediately the 
Town will either revoke the permit or provide full time inspection by 
Town forces at the option of the Director.  The Applicant will bear the cost 
of all inspections, material testing, and third party inspections required to 
certify the project, which includes the Town’s full- time inspection as may 
be required by the Director. Public Works shall have access to all 
construction inspection records and reports.   

 
G. Changes During Construction 

 
1. Changes during construction that materially affect the scope of the project and/or 

the individual lots, plans must be submitted for review by the Town.  Minor changes 
do not need to be reviewed by the Town, but must be documented in the daily and 
weekly inspection reports. 
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2. When changes to the design are necessary, t he  Applicant shall be responsible 
for coordinating the proposed design changes with the Design Engineer.  
The Design Engineer shall forward the proposed plan change, together with 
related calculations, to the CDP  for review and acceptance prior to construction. 

 
H. Project Acceptance of Complete Construction (Refer to Attachment 2.5 Project 

Acceptance Flow Chart) 
 
1. At the completion of the project the Project Engineer shall make a final inspection 

to determine if the project is in substantial conformance with the approved 
construction documents or there are deficiencies in the work. 

2. Once all deficiencies are corrected to the satisfaction of the Project Engineer a 
final inspection with the Project Engineer and Public Works staff shall be 
scheduled. 

3. Once Public Works is satisfied, with the work as determined in the final 
inspection meeting, the Project Engineer shall submit a certification package, as 
described in Attachment 2.6, with a letter requesting final acceptance of the 
project.  If the Town finds the project complete, a Notice of Substantial 
Completion shall be sent to the Project Engineer and the warranty period shall 
start.  Any remaining work shall be completed pursuant to an agreed schedule 
with the Applicant responsible to correct damage done by a third party (e.g., utility 
companies, builders, landscapers, etc.). 

4. If the certification package is incomplete or otherwise unacceptable, the Project 
Engineer shall be required to provide the missing documents before the 
Town will issue the Notice of Substantial Completion.  The Town will review the 
completed certification package and issue a Notice of Substantial 
Completion, the Town will provide the applicant with copy, if appropriate.  Once 
the Town authorizes Substantial Completion the warranty period shall 
commence. 

 
I. Record Drawings 

 
1. During construction the Project Engineer (or Surveyor) shall record any changes 

to the Town approved plans.  The approved plans should be modified to 
show all changes made during construction.  The modified plans shall be labeled 
“Record Drawings” and stamped and signed by the Engineer and have the 
following statement:  “I have reviewed the construction of this project’s 
improvements and to my knowledge find it to be in substantial conformance with 
the accepted plans and the Town of Friday Harbor‘s Standards except as noted.” 

2. The completed record drawings shall be submitted to CDP as an electronic PDF 
file and in a CAD.dwg file, compatible with the Town’s current system.  The CAD 
drawing shall include two existing local monuments, surveyed to correspond 
with the project’s coordinate system. 

 
2.6 Penalties 

 
A. Failure to comply with the plan review procedure outlined above may be cause for 

withholding or withdrawing approval of plans, forfeiture of bond or non-acceptance of 
work by the Town. 
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ATTACHMENTS   
Attachment 2.1- Civil Plan Checklist 
Attachment 2.2 – Construction Phase Services Outline  
Attachment 2.3 – Minimum Sampling and Testing Frequencies  
Attachment 2.4– TV Inspection Protocol of Sewer 
Attachment 2.5 – Project Acceptance Flow Chart 
Attachment 2.6 – Final Certification Checklist – Sample   
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ATTACHMENT 2.1 – CIVIL PLAN CHECKLIST 
 

SUBMITTAL ITEMS 
 
(__) Plan Review Application 
(__) Plans 
(__) Geotechnical Report 
(__) Sanitary Sewer Calculations 
(__) Stormwater Site Plan Hydraulic Study 
(__) Easements and/or Dedication Deeds 
(__) Specifications 
 

GENERAL STANDARD ITEMS 
 
(__) Vicinity Map 
(__) Legend (APWA Standard Symbols) 
(__) North Arrow 
(__) Scale Bar 
(__) Datum-Bench Mark Elevation and Location (vertical datum shall be NAVD 88 and 

horizontal datum shall be NAD 83/91) 
(__) Title Block 

(__) Title: 
(__) Design By: 
(__) Drawn By: 
(__) Date: 
(__) Checked By: 
(__) Sheet Number of Total Sheets: 

(__) Section, Township and Range (every plan/profile sheet) 
(__) Engineers Stamp (signed and dated) 
(__) Project Title (cover sheet) 
(__) Utility System Map (showing all proposed utilities on one drawing) 
(__) General Notes – All Projects DWG U-0 
(__) Revision Block 
(__) Approval Block 
 

 APPROVED FOR CONSTRUCTION 
      
 BY:  DATE:   

  TOWN REPRESENTATIVE    

      
 APPROVAL EXPIRES:   

      

 
CIVIL PLAN STANDARD ITEMS 

 
(__) Centerline and Stations (Stationing every 100 feet) 
(__) Edge of Pavement and Width 
(__) Right-of-Way and Easements 
(__) Proposed Survey Monumentation Locations and Details 
(__) Sidewalk and Width 
(__) Roadway Sections 
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(__) Existing Utilities (above and below ground) 
(__) Adjacent Property Lines, Ownership, Parcel Number, and Street Address 
(__) Identify Street Names, Right-of-Way, Lots 
(__) Identify/Match Existing Sheet Numbers and Station 
(__) Easements, Width and Type 
(__) Define Survey Baseline 
(__) Stations for Structures 
(__) Flow Direction Arrows 
 

PROFILE STANDARD ITEMS 
 
(__) Profile Grades (decimal FT/FT.) 
(__) Existing Ground 
(__) Scale (horizontal and vertical) 
(__) Stationing 
(__) Vertical Elevation Increments 
(__) Existing Utilities (if available) 
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WATER 
 
Plan View: 
(__) System Map (1"=300') showing existing and proposed with line size, valves, and 

hydrants 
(__) Existing Utility Conflicts 
(__) Fixtures (need horizontal and vertical control) 

(__) Fire Hydrants (at all intersections) 
(__) Blowoff (at end of line) 
(__) Vacuum and Air Release Valve When Required 

(__) Tees, Crosses, Elbows, Adapters and Valves Need Coupling Type, Meter Locations 
(__) Valves (2 each tee, 3 each cross) 
(__) Fire Department Connection 
(__) Thrust Blocking Required at all Fittings Including In-Line Valves 
(__) Distance from Sewer 
(__) Service to Each Lot (include open tracts) 
 
Profile View: 
(__) Existing Utility Crossings 
(__) Show Fixtures (tees, crosses, hydrants) 
(__) Show Valves and Couplers 
(__) Size of Water Main 
(__) Length of Water Main in LF 
(__) Cover Over Pipe 
(__) Grades 
 
Misc.: 
(__) Detail Sheet 
(__) General Notes – Water (DWG W-0) 
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STORM SEWER 
 
Drainage Report: 
(__) Cover Sheet 
(__) Table of Contents 
(__) Section 1 – Proposed Project Description 
(__) Section 2 – Existing Conditions 
(__) Section 3 – Infiltration Rates/Soils Report 
(__) Section 4 – Wells 
(__) Section 5 – Fuel Tanks 
(__) Section 6 – Subbasin Description 
(__) Section 7 – Analysis of the 100-Year Flood 
(__) Section 8 – Aesthetic Considerations for Facilities 
(__) Section 9 – Downstream Analysis 
(__) Section 10 – Covenants, Dedications, Easements 
(__) Section 11 – Homeowners – Articles of Incorporation 
(__) Project Engineers Certificate 
(__) Facility Summary Form 
(__) Engineer’s Estimate 
Erosion Control Plan Report: 
(__) Section 1 – Construction Sequence and Procedure 
(__) Section 2 – Trapping Sediment 
(__) Section 3 – Permanent Erosion Control and Site Restoration 
(__) Section 4 – Geotechnical Analysis and Report 
(__) Section 5 – Inspection Sequence 
Maintenance Report: 
(__) Required Type and Frequency of Long-Term Maintenance Organization 
(__) Frequency of Sediment Removal 
(__) Cleaning of Catch Basins 
(__) Vegetation Control 
(__) Annual Cost Estimate of Maintenance 
Site Map: 
(__) Existing Topography at Lease 50 Feet Beyond Site Boundaries 
(__) Finished Grades 
(__) Existing Structures within 1,000 Feet of Project Boundary 
(__) Utilities 
(__) Easements, Both Existing and Proposed 
(__) Environmentally Sensitive Areas 
(__) 100-Year Flood Plain Boundary 
(__) Existing and Proposed Wells within 1,200 Feet of Proposed Retention Facility 
(__) Existing and Proposed Fuel Tanks 
(__) Existing and Proposed On-Site Sanitary Systems within 100 Feet of Detention/Retention 

Facilities 
(__) Proposed Structures Including Roads and Parking Surfaces 
(__) Lot Dimensions and Areas 
(__) Proposed Drainage Facilities and Sufficient Cross-Sections and Details to Build 
Plan View – Conveyance System: 
(__) Station and Number at Each Manhole/Catch Basin 
(__) Manhole/Catch Basin Type and Size 
(__) Manhole/Catch Basin Rim Elevation 
(__) Flow Direction with Arrow on Pipe/Channel 
(__) Type and Size of Pipe 
(__) Length of Pipe in Linear Feet 
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Profile View – Conveyance System: 
(__) Station and Number at Each Manhole/Catch Basin 
(__) Rim Elevation 
(__) Invert In and Out 
(__) Length of Pipe in Linear Feet 
(__) Grades (FT/FT) 
(__) Design Velocity 
Erosion Control Drawing: 
(__) Soil Types 
(__) Locations of Soil Pits and Infiltration Tests 
(__) Construction Entrance Detail 
(__) Silt Fence and Traps 
(__) Mulching and Vegetation Plan 
(__) Clearing and Grubbing Limits 
(__) Existing and Finished Grade 
(__) Details and Locations of all BMPs Recommended 
(__) Location and Details of Temporary Sediment Ponds 
Misc.: 
(__) Detail Sheet 
(__) General Notes – Storm 
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STREET 
 
Plan View: 
(__) Station PC, PT, PI and Intersections 
(__) Curve Information Delta, Radius, Length and Tangent 
(__) BCR and ECR (Begin Curb Radius, End Curb Radius) 
(__) Identify All Field Design Situations 
(__) Monuments at Each Intersection 
(__) Typical Sections 
(__) Pavement Marking Details with Station and Offset 
(__) Sidewalks 
(__) Driveway Approach 
(__) Handicap Ramps-Detail and Type 
(__) Lighting 

(__) Station and Offset to Fixtures 
(__) Pole Type, Including Manufacturer and Model Number 
(__) Mounting Height, Arm Length, Anchor Bolt Size and Pattern 
(__) Power Source 

(__) Wire Size, Type, Conduit 
(__) Line Loss Calculations 

(__) Luminaire Type, Lamp Wattage 
(__) Location of Service Disconnects 
(__) J-Box Location (include station and offset) 

 
Profile View: 
(__) Vertical Information VPI, BVC, EVC, Low Point, High Point 
(__) Show Grades in Decimal Form with (+ or -) Slope 
(__) Super Elevated Roadways 

(__) Detail-Show Transitions 
(__) Special Detail Showing Gutter Flowing Adequately 

 
Misc.: 
(__) Detail Sheet 
(__) Curb Returns Showing Ramps Meeting ADA Requirements, Flow Line Spot Elevations 

and Direction of Flow 
(__) Street and Lighting General Notes 
(__) Signing-Temporary and Permanent 
(__) Channelization 
(__) Location of Cluster Mailboxes 
(__) Pavement Design, Stamped by Licensed Engineer 
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ATTACHMENT 2.2 – CONSTRUCTION PHASE SERVICES 

 
Required items to be completed by the Project Engineer: 
 

I. Specific Certification Inspections 
 

A. Roads   

• Erosion Control.   

• Drainage Improvements/Testing.   

• Embankment Placement/Density Control.   

• Trenching Backfill/Density Control.   

• Subgrade Line and Grade/Density Control.   

• Surfacing Line and Grade/Density Control.   

• Curbs and Sidewalks Line and Grade/Material Quality.   
 

B. Utility Pipe 

• Full time inspection initially, until the on-site inspector has verified 
the contractor’s methods are within acceptable standards for trench 
excavation, pipe zone material placement, pipe installation, and trench 
backfill.  Once the on-site inspector can certify the contractor’s method 
inspection time may be reduced but testing frequencies, as per 
Attachment 3, must be adhered to.  In no case shall the on-site inspection 
be reduced to below half time.   
 

II. Review and approval of changes to approved plans including approval through the 
Public Works Department if necessary.   
 

III. Record keeping and weekly reporting to the Town.   
 

IV. Project acceptance of construction (see Attachment 3).   
 

V. As-built survey/record drawings and side sewer reports.   
 

VI. Certification report.   
 

Required Items to be completed by Applicant’s designated Project Engineer:   
 

I. Pre-Construction meeting.   
 

II. Oversight of Construction staking (all curb, curb and gutter, and roadway alignment and 
grade shall be staked by a Washington State licensed surveyor).   
 

III. General project administration, coordination, and scheduled monitoring.   
 

IV. Traffic and dust control.   
 

V. Coordinate erosion control inspection as required by the Washington State Department 
of Ecology.   
 

VI. Response to construction complaints and resolution of complaints.   
 

VII. Coordinate Documentation by a Washington State licensed surveyor.   
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ATTACHMENT 2.3 – MINIMUM SAMPLING AND TESTING FREQUENCIES 

 
Earthwork 

 

Item Location Test Testing Frequency 

Undisturbed 
Native Soil 

Structures In Place 
Density(3) 

Two random tests in 
building footings and two 
tests on subgrade within 
building line. 

  Moisture 
Density 
Relationship 
(Modified 
Proctor) 

One test and any time 
material type changes. 

Fills and 
Backfills 

Structures 
(adjacent to) 

In Place 
Density(3) 

One test per structure 
Backfills per 2,000 sq. ft. 
taken 12 inches below 
finished Grade. 

  Moisture 
Density 
Relationship 
(Modified 
Proctor) 

One test and any time 
material type changes. 

Subgrades Site In Place 
Density(3) 

One test per lift per 
2,500 sq. ft. 

  Moisture 
Density 
Relationship 
(Modified 
Proctor) 

One test and any time 
material type changes. 

Embankments 
or Borrow 

Any In Place 
Density(3) 

One test per lift per 
500 cubic yards placed. 

 
Trenching 

 

Item Test Testing Frequency 

Pipe Bedding Gradation(1) One for each material 
source. 

 Moisture Density Relationship 
(Modified Proctor) 

One test and any time 
material changes 

Trench Backfill Gradation(1) One for each material 
source. 

 In-Place Density(1)(2)(3)(4) One every 500 feet of 
trench and every 2 feet in 
depth of backfill material. 

 Moisture Density Relationship 
(Modified Proctor)(3) 

One prior to start of 
backfilling operations, one 
every 20 densities and any 
time material type changes. 
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Aggregate Materials 
 

Item Test Testing Frequency 

Crushed Surfacing 
Base Course 

Gradation, SE and Fracture 1 – 2,000 TN. 

 Density(1) One test on every lift 
on material placed at a 
frequency of 
250 square yards of 
completed area. 

 Moisture Density Relationship 
(Modified Proctor) 

One test and any time 
material changes 

Crushed Surfacing 
Top Course 

Gradation, SE and Fracture 1 – 2,000 TN. 

 Density(1) One test on every lift 
on material placed at a 
frequency of 
250 square yards of 
completed area. 

 Moisture Density Relationship 
(Modified Proctor) 

One test and any time 
material changes 

 
Hot Mix Asphalt  

 
(Testing will be completed by the Town.  Applicant shall reimburse the Town for testing cost.) 

 

Item Test Testing Frequency 

HMA Project Quantity 
< 800 tons 

Rice Density 1 – project. 

HMA Project Quantity 
> 800 tons 

Rice Density, Gradation, 
Asphalt Binder Content and 
Percent Air Voids (Va) 

1 – 1,000 TN.(5) 

 
Hot Mix Asphalt Aggregate(9) 

 

Item Test Testing Frequency 

Aggregate SE, Fracture 1 – 2,000 TN. 

Blend Sand SE 1 – Project. 

Mineral Filler Sp. G and Pl Certificate. 

 
PCC Paving 

 

Item Test Testing Frequency 

Course Aggregate(7) Gradation 1 – 1,000 CY. 

Fine Aggregate(7) Gradation 1 – 1,000 CY. 

Combined Aggregate(7) Gradation 1 – 1,000 CY. 

Air Content(10) Air Each Day; First truck 
and each load until two 
successive loads meet 
specification. 
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Item Test Testing Frequency 

Cylinders Compressive Strength (28 
Day) 

1 – 500 CY. 

Beam Flextural Strength 
(14 Day) 

1 – 500 CY. 

Core Density 
Thickness 

1 – 500 CY. 
1 – 500 CY. 

Cement(6) Chemical and Physical 
Certification 

 

 
PCC Structures (All PCC except PCC Paving) 

 

Item Test Testing Frequency 

Course Aggregate(7)(8) Gradation 1 – 1,000 CY. 

Fine Aggregate(7)(8) Gradation 1 – 1,000 CY. 

Combined 
Aggregate(7)(8) 

Gradation 1 – 1,000 CY. 

Consistency(10) Slump Each Day; First truck 
and each load until two 
successive loads meet 
specification. 

Air Content(10) Air Each Day; First truck 
and each load until two 
successive loads meet 
specification. 

Cylinders (28 Day)(8) Compressive Strength 1 – 50 CY. 

Cement(6)(8) Chemical and Physical 
Certification 

 

Grout Compressive Strength 1 set/day. 
(1) All acceptance tests shall be conducted from in-place samples. 
(2) Additional tests shall be conducted when variations occur due to the Contractor’s 

operations, weather conditions, site conditions, etc. 
(3) All compaction shall be in accordance with the Compaction Control Test of WSDOT 

Specification Section 2-03.3(14)D.  The nuclear densometer, if properly calibrated, 
may be used for the required testing frequency and procedures.  The densometer 
shall be calibrated and is recommended for use when the time for complete results 
becomes critical. 

(4) Depending on soil conditions, it is anticipated that compaction tests will be required 
at depths of two feet above the pipe and at each additional two feet to the existing 
surface plus a test at the surface. 

(5) A minimum of three samples, on a random basis, shall be taken and tested. 
(6) Cement may be accepted by the Town based on the Manufacturer’s Mill Test Report 

number indicating full conformance to the Specification. 
(7) The frequency for fine, course, and combined concrete aggregate samples for PCC 

Paving and PCC Structures shall be based on the cubic yard (CY) of concrete. 
(8) Commercial concrete will be accepted with Certificate of Compliance. 
(9) Hot mix asphalt aggregate tests are not required for HMA that has a project quantity 

of < 400 tons. 
(10) Project Engineer representative to witness each test. 
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ATTACHMENT 2.4 – TOWN OF FRIDAY HARBOR PROTOCOL FOR TELEVISION 
INSPECTION OF SEWER 
 
In the interest of developing a consistent methodology for the coordination and review of 
television inspections, the following steps have been established:   
 

1. PRE-PAVING TELEVISION INSPECTION 
 

a) The applicant shall inspect the new sanitary sewer by use of a television camera 
prior to installation of the roadway base.  At least 1 week prior to the desired pre-
paving television inspection, the Project  Engineer shall notify the Wastewater 
Treatment Department.     

b) Prior to the television inspection the applicant shall clean, pressure test and 
mandrel test the pipe. The applicant shall be responsible for flushing and cleaning 
the pipelines in preparation for the inspection, plugging upstream manholes and 
managing wastewater flows in order to complete the inspection.  In addition, 
manholes will need to be accessible by the TV van.  Backfill must be in placed 
around the cone sections of the manholes.   

c )  The television inspection requirements shall include the provision of: 
 

A color DVD television camera with a pan and tilt capacity in order to view all main 
lines, lateral lines, and structures including channels. 
 
A dye solution to be introduced in sufficient quantity to travel from the structure 
that is the highest point of inspection to the downstream terminus of the inspection 
limits.  Red or purple dye shall be used for PVC pipe and green dye for ductile iron 
and concrete pipe. 
 
A 1-inch reference ball shall be mounted to the camera in order to drag along the 
bottom of the pipe during the entire inspection procedure. 
 
Linear measurement references to be measured from the center of the beginning 
structure to the center of the next inline structure and include the direction of flow.  
The locations of lateral pipes and all distinctive pipe conditions shall be referenced 
to the centerline of the beginning structure.  All structure references shall utilize 
the designated structure reference numbers shown on the Plans. 
 

d) The following television inspection information shall be provided to the 
Wastewater Treatment Department: 

 
A clear DVD which encompasses the limits of the inspection area and including all 
reference data as described herein.  A tape reference time and date for the start 
of each run shall also be indicated. 
 
A written report shall be provided corresponding to the taped inspection and 
including all reference data as described herein.  The report shall consist of a 
written narrative of all distinctive pipe conditions including ponding areas in excess 
of 1/4 inch. 
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2. REVIEW OF PRE-PAVE TELEVISION INSPECTION 
 

a) The Wastewater Treatment Department will review the TV inspection and written 
report submitted by the Project Engineer.   The written report shall identify any 
required repairs. Bellies greater than 1/4 inch are considered a deficiency.   

b) The TV inspection video shall be made available to the Contractor if requested.   
 

3. TV ACCEPTANCE   
 

a) If the Wastewater Treatment Department identifies any deficiencies the 
Contractor shall make the repairs, as necessary, at their own cost.   

b) Once the Contractor completes the repairs the applicant shall re-TV the lines. 
c) The Wastewater Treatment department shall report to the Public Works Director 

once they find the sewer line acceptable.   
 

4. CONNECTION TO THE NEW SEWER MAIN   
 

a) No service connection shall be allowed until the new sewer lines have 
been accepted by Public Works.   

b) For acceptance the sewer lines shall pass pressure test, mandrel test and TV 
inspection.   
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ATTACHMENT 2.5 – PROJECT ACCEPTANCE FLOW CHART 
 

 



 

Page 1 of 1 

ATTACHMENT 2.6 –  FINAL CERTIFICATION CHECKLIST – SAMPLE   
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3.0  GENERAL UTILITIES 

Design of utilities shall be performed by a professional engineer licensed in the State of 
Washington.  All utility installations shall be designed in accordance with the industry 
standards, codes, and regulations applicable to the type of utility including applicable 
environmental and erosion control regulations.  The Project General Notes, Dwg. U-0, shall be 
placed on all project plans that are constructed within the Town’s rights-of-way and not funded 
by the Town. 

 
3.1  Standard Utility Locations Within the Right-of-Way 

Utilities within the existing or proposed right-of-way shall be installed in the following locations: 
 
Utility Designated Side of Center Line 
Sanitary Sewer 5 ft. south or west 
Water 5 ft. north or east 
Storm Drainage south or west 
Telephone north or east 
Power north or east 
Cable north or east 

Dwg. U-1 and U-3 show the typical utility locations. 

Where existing utilities or storm drains are in place, new utilities shall conform to these 
Standards as nearly as practical and yet be compatible with the existing installations.  
Exceptions may be approved by the Town when necessary to meet special requirements only 
if the public’s best interest is served. 
 

3.2 Underground Utility Installation 

A. Buried Utilities 

1. All buried utilities installed within the public right-of-way shall have the minimum 
cover shown on Dwgs. U-2, U-4, and U-5 unless written approval by the Town is 
secured prior to actual construction. 

2 All dry utilities shall be installed in conduit within the right-of-way.  Piping used as 
conduit shall be appropriately sized and shall be at least Schedule 40 PVC where 
other regulations do not exist and/or take precedence. 

B. Trenching Requirements 

1. All final asphalt cuts will be made by sawcutting; wheel or jackhammer cuts will not 
be allowed unless the entire street is to be overlaid.  Pavement cutting wastes shall 
not be discharged to the Town’s storm drainage system. 

2. Backfill 
a. All backfill under asphalt and concrete pavement shall be suitable native 

material or crushed surfacing top course for trench backfill meeting WSDOT 
Standard Specifications. 

b. All backfill under asphalt paving will be placed horizontal layers not more than 
6 inches and each layer will be mechanically compacted using vibratory 
compactors capable of attaining the required compaction.  Minimum 
compaction for all trenches under asphalt and concrete pavement shall be 
95 percent of the Standard Proctor Density.  Minimum density for all other 
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areas within the public right-of-way shall be 90 percent of the Standard 
Proctor Density.  See Dwg. U-2 for trench requirements. 

C. Utility Cuts on Streets 

1. No pavement or surface treatments shall not be cut for a period of 5 years after the 
pavement has been constructed or resurfaced.  Untrenched construction 
techniques such as pushing, jacking or boring shall be explored on all new or 
existing pavement crossings.  In cases of emergency or construction failures or if 
all alternatives to pavement cutting have been exhausted, provisions to allow 
cutting of the pavement may be obtained if approved by the Town. 

2. If the Town allows a longitudinal utility installation, on an asphalt pavement section 
that is less than 5 years old, a one half street 2-inch grind and overlay shall be 
required.  For concrete pavement the entire concrete panel that is cut shall be 
removed and replaced. 

3. If the Town allows a transverse  utility installation, on an asphalt pavement section 
that is less than 5 years old, a standard trench patch and a minimum  150 linear 
foot grind and overlay shall be required.  The grind and overlay shall be installed 
75 linear feet on each side of the trench section or as approved by the Director.  
See Dwg. U-7.  For concrete pavements the entire concrete panels that are cut 
shall be removed and replaced. 

D. Restoration 

(See Drawings U-6 and U-7) 

1. A temporary patch of cold mix asphalt shall be installed on all asphalt cuts at the 
completion of the backfill and compaction process and at the end of each day 
during which a project is ongoing.  Patches shall be maintained to conform to the 
original cross section and grades of the surrounding road.  Required repairs to 
trench patches must be made within 24 hours when repairs are required to 
maintain the safety of the public roadway.  Where applicants, their agents or 
employees fail to make repairs required by the Town within 24 hours, the Town 
may cause the repairs to be made and the total cost of those repairs together with 
the Town’s overhead and attorney fees shall be borne by the applicant.  No new 
permits will be issued and no work will be allowed on other existing permits while 
any person, company, or entity is in default of any of the provisions of this 
ordinance. 

2. Final restoration must be completed as soon as possible using four-inch minimum 
thickness of HMA.  All patches will be constructed using best practices and are 
required to meet or exceed Town’s Standard Specifications for thickness of 
asphalt, smoothness, and compaction.  Sealing of all patch edges with hot asphalt 
sealant following completion of each patch is required. 

3. Overlay’s will be constructed of HMA meeting the Town’s HMA specification and 
will be at least 2 inches in thickness. 

4. On crossings required to be opened to traffic prior to final trench restoration, steel 
plates may be used as approved by the Town. 
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E. On Proposed Streets 

(e.g., New Subdivisions) 

Backfill compaction for trenches within the streets not open to public travel shall be 
achieved throughout the entire depth of the trench by mechanical compaction as 
described in Section 3.2 B unless controlled density fill is placed in accordance with 
Section 3.2 F. 

F. Controlled Density Fill 

As an alternative to mechanical compaction, trench backfill above the bedding and below 
the pavement section base course may be accomplished by use of controlled density 
backfill (CDF) in a design mixture approved by the Town. 

G. Testing 

1. Consistent with the above and prior to placing any surface materials on the 
roadway, it shall be the responsibility of the applicant to provide density test reports 
certified by an accredited material lab.  A minimum of one test shall be taken within 
every 500 feet of trench length and at depths up to 50 percent of trench depth, or 
as directed by the Town.  Where the trench is shorter than 500 LF, then three tests 
shall be taken (beginning, middle and end).  Compaction of laterals or service line 
trenches shall be tested where directed by the Town.  Testing of CDF shall be in 
accordance with ASTM D4832. 

2. Whichever compaction method the installer elects, the backfill below four feet must 
test to be not less than 90 percent maximum density and the upper four feet of 
backfill must test not less than 95 percent maximum density.  Where this cannot 
be achieved, all affected backfill in the top 4 feet shall be removed and replaced by 
gravel base and mechanically compacted to 95 percent. 

3. The Town will hire the materials lab for the testing of the HMA.  The Applicant shall 
reimburse the Town for this testing. 

H. Notification and Inspection 

1. Applicants with permits for trenching in existing or proposed Town streets shall 
notify the Town not less than 2 business days prior to doing the work.  This 
notification shall include: 
a. Location of the work. 
b. Documentation that utility locates have been notified. 
c. Name of accredited materials lab that will provide compaction testing. 
d. Method of compaction to be used. 

2. The applicant’s contractor shall notify the Town at least 1 business day prior to 
when compaction or testing will be completed.  Failure to notify may necessitate 
testing or retesting by the applicant at the expense of the applicant.  Furthermore, 
the work may be suspended pending satisfactory test results. 

I. Final Utility Adjustment to Finish Grade 

1. All utility covers that are located on proposed streets shall be temporarily placed at 
subgrade elevation prior to placing of crushed surfacing material. 

2. Utility structures shall not be located within sidewalks, driveway approaches or 
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driveway unless specifically approved by the Town. 

3. Final adjustment of all covers and access entries shall be made following paving. 
a. Sawcutting of pavement openings shall not be larger then 12 inches beyond 

the radius of the cover. 
b. Remove crushed surfacing material, and frame; add risers/rings, replace 

frame and cover no higher than the finished grade and no lower than 1/2 inch 
below the pavement. 

c. Final adjustment of all covers and access entries shall be completed within 
14 days of final paving. 

J. Final Cleanup, Restoration of Surface Drainage and Erosion Control 

In addition to restoration of the street as described above, the responsible utility shall 
care for adjacent areas in compliance with Sections 1-04.11 “Final Cleanup” and 8-02 
“Roadside Restoration” in the WSDOT Standard Specifications.  In particular: 

1. Streets shall be cleaned and swept both during and after the installation work. 

2. Disturbed soils shall be final graded, seeded and mulched after installation of utility.  
In limited areas, seeding and mulching by hand using approved methods will be 
acceptable. 

3. Ditch lines with erodible soil and subject to rapid flows may require hydroseeding, 
seeding, jute matting, netting, or rock lining to control erosion. 

4. Any silting of downstream drainage facilities, whether ditches or pipe and catch 
basins, which results from the utility installation shall be cleaned out and the work 
site restored to a stable condition as part of site cleanup. 
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4.0  SANITARY SEWERS 

Sanitary sewers should be designed to maintain self-cleaning velocities and allow for ease 
of maintenance.   

This section presents design guidance for construction of sewers in the public right-of-way and 
on private property.  Design criteria for wastewater pumping stations are discussed in 
Section 5.0.   
 

4.1  Definitions   

A. Annual Average Design Flow:  The average daily flow volumes anticipated to occur 
over a calendar year.  

B. Building Drain:  That part of the lowest piping of a drainage system which receives 
the sanitary discharge from piping inside the walls of a structure or building, and 
conveys it to a point two feet outside the outer face of a structure, wall or foundation into 
the side sewer or to an on-site sewage disposal system.  Building drains shall not carry 
roof drainage, groundwater or surface runoff. 

C. Cleanout:  An upturned pipe which provides a means for flushing or inserting cleaning 
tools.   

D. Effluent:  Wastewater or other liquid, partially or completely treated, or in its natural 
state, flowing out of a reservoir, basin, treatment plant, or industrial treatment plant, or 
any part thereof.   

E.  Industrial Process Wastewater or Process Wastewater:  That category of 
wastewater containing water carried wastes other than those traditionally derived from 
human or household customer sources (as defined in FHCMC 1513.0421). 
Process wastewater is also sometimes referred to as "non-domestic sewage".  There 
are two subcategories of process wastewater  

F.  Interior Channel Drop:  A planned drop of the invert elevation within a manhole to 
convey wastewater from the incoming pipe(s) to the outgoing sewer.     

G. Lateral or Lateral Sewer:  A sewer to which side or private sewers may be connected 
from adjacent properties.     

H. Natural Outlet:  Any outlet into a watercourse, pond, ditch, lake or other body of 
surface water or groundwater.  It does not include connections to the Town of Friday 
Harbor Wastewater Treatment Plant, authorized on-site sewage, stormwater 
disposal systems, or other authorized sewage disposal mechanisms or systems.   

I. On-Site Sewage Disposal System:  Any system or combination of piping, treatment or 
other facilities that collect, store, treat, and/or dispose of sewage and effluent on 
the property where it originates, or an adjacent or nearby property under the ownership 
of the user of the system or in which the user has a recorded interest for the purpose of 
maintaining the system on such other property.  In general, these include septic tanks, 
drainfields, pressure mounds, etc.  The Town does not permit or maintain on-site sewage 
disposal systems within the Town.   

J. Peak Flow:  The maximum momentary load placed on a wastewater pumping station, 

sewer main, force main, etc.    

K. Peak Factor:  A value which, when multiplied by the average design flow, yields an 
estimate of the highest flow rate to be expected over a short period of time.   
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L. Practicable:  Capable of being accomplished within prudent natural, social or 
economic constraints using readily available resources and reasonable reliable 
technology and practices.   

M. Private Pump Station:  An appurtenance of a side sewer, private sewer or on-site 
sewage disposal system which, alone or in conjunction with the side sewer or private 
sewer, conveys domestic strength sewage or effluent by lifting or pumping to another 
sewer.   

N. Private Sewer:  A sewer which is not owned or maintained by a public authority, and 
which serves two or more users on one or more parcels, and is constructed by private 
contract.     

O. Private Storm Sewer:  A storm sewer not owned or maintained by a public authority.   

P. Public Sewer:  A sewer which is controlled and maintained by a public authority.     

Q. Sanitary Sewage:   Wastewater consisting of water-carried wastes from human and 
household customer sources as well as water-carried wastes from some business, 
institutional or commercial customers which do not generate industrial process 
wastewater.     

R. Sewage:  Water-carried waste products or discharge from human beings or 
other wastes from residences, private or public buildings, including, but not 
limited to, industrial waste. 

S. Sewer:  A pipe, conduit, structure, or appurtenance for conveying sewage. 

T. Sewer System:  The entire system of component parts intended for the collection, 
treatment, processing and disposal of sewage from its point of origin to its ultimate point 
of disposal, as owned and operated by the Town. 

U. Side Sewer (private):  A sewer, from a single user, not directly controlled or 
maintained by a public authority, which begins outside the outer face of a structure 
wall or foundation, conveying wastewater from the building drain to a public sewer or 
private sewer, including any tees, taps, wyes, etc. at the connection to the public sewer.   

V. Side Sewer Stub:  That portion of a side sewer which is constructed along 
with the sewer prior to direct connection to the premises to be served.   

W. Domestic Strength Sewage:  Wastewater which complies with 
specifications designated by the Public Works Director, Town Sewer Rates 
and Regulations or the Friday Harbor Municipal Code as not requiring special 
treatment, monitoring or additional handling prior to acceptance by the 
Wastewater Treatment Plant, considering chemical, physical and organic 
content, including but not limited to B.O.D., suspended solids, and Phosphorus.  
Domestic strength sewage is further defined in Chapter 13 of the Friday Harbor 
Municipal Code.   

X.  High Strength Sewage:  Wastewater accepted for discharge into the 
Wastewater Treatment Plant, but which does not meet the criteria for 
acceptance as domestic strength sewage, whether because of special 
characteristics, special treatment requirements, special monitoring or 
additional handling as a condition of acceptance.  High strength sewage is 
further defined in Chapter 13 of the Friday Harbor Municipal Code.   
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Y. Storm Water:  That category of wastewater consisting of runoff occurring 
during or following any form of natural precipitation and resulting from 
such precipitation, including snow melt.     

Z. Storm Sewer or Storm Drain:  A sewer which conveys storm water.   

AA. Trunk Sewer:  A sewer that receives many tributary branches and serves a large 

territory.     

BB. Underdrain:  A drain that carries away groundwater.  Also, the drain laid below a 
sewer through wet ground to facilitate construction.   

CC. Wastewater:  "Wastewater" includes anything released into the 
Wastewater Treatment Plant and generally includes water-carried wastes from 
domestic, business or commercial, or manufacturing or industrial sources.  
Additionally, wastewater is divided into two general classes for purposes of rates 
and treatment requirements (as defined herein):   

1. domestic strength sewage   

2. high strength sewage   
 

4.2 Public Sewers   

Design of public sanitary sewers shall be in accordance with the Town of Friday Harbor 
Standard Drawings, Ecology’s Criteria for Sewage Works Design, and the following design 
parameters.     

A. Pipe Sizes   

1. Minimum pipe size for public sewers shall be 8 inches.  Pipe size shall be 
determined based on the following design criteria:   
a. Design population density shall be based on current or future zoning, 

potential zoning changes and/or site specific requirements.     
b. The design criteria in the latest edition of Ecology's Criteria for Sewage Works 

Design, Section C Sewer shall be used in sizing the sewer system. 
c. The Town may require the Applicant to complete a downstream analysis, to 

include all tributaries, to verify downstream capacity. 

B. Materials and Products   

1. Gravity Sewer pipe shall be PVC in accordance with ASTM D3034, SDR 35.    

Gravity pipe with less than 2.5 feet of cover shall conform to AWWA Standard C900, 
DR14.   

2. Fittings – All Pipe fittings shall be PVC with gasketed joints compatible with PVC 
pipe. The Town will accept PVC solvent joints. 

3. Pipe Bedding Material – bedding for PVC Pipe shall consist of native or import 
material meeting the following gradation: 

 
 Sand        
 Sieve Size Percent Passing    
 3/4"  100      
 3/8”  70 – 100     
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 No. 4  55 – 100 
No. 10  35 – 95 

 No. 20  20 – 80 
 No. 40  10 – 55 
 No. 100 0 – 10 
 No. 200 0 – 3      

Pipe Bedding for ductile iron pipe may be Bank Run Gravel for Trench Backfill as 
defined in WSDOT Standard Specification 9-03. 

Bedding material shall be free of topsoil or organic matter.   

C. Pipe Slopes   

1. All public sewers shall be designed and constructed to give mean velocities, 
when flowing at a depth of 0.7 times the diameter, of not less than 2.0 feet per 
second (fps) for the anticipated total flow at build out of the area served by the 
pipe.  The following minimum & desired slopes shall apply:   

 
SANITARY SEWER 

SIZE (INCHES) 
MIN. SLOPE 

(V = 2.0 FPS)(FEET PER 100') 
MIN. DESIRED SLOPE 

(FEET PER 100') 

8 0.40 0.52 

10 0.28 0.36 

12 0.22 0.29 

15 0.15 0.20 

18 0.12 0.16 

21 0.10 0.13 

24 0.08 0.10 

2. Desired slopes are 1.3 times the minimums shown above, and should be used 
unless impractical, particularly at the start of lines.  Desirable flow conditions 
shall always take precedence over upsizing a pipe to maintain a shallower grade.   

3. Pipe slopes greater than 0.20 ft/ft shall include a stability analysis addressing the 
need for anchorage subject to approval of the Public Works Director.   

D. Pipe Depth   

1. The minimum side sewer pipe cover is 60 inches and the side sewer slope is 
0.02 ft/ft, minimum.   

2. Design depth shall provide for side sewer connections which pass under 
adjacent water mains.  Pipe cover shall provide for frost protection and structural 
considerations.   

E. Roughness Coefficient   

1. A roughness coefficient n = 0.013 shall be used for all pipe. 

F. Horizontal Alignment   

1. Sanitary sewers shall generally be located 5 feet south or west of the centerline 
of the road or alley.  Detectable metallic marking tape shall be installed at 1 
foot directly over the pipe to mark the pipe location as per the Town of Friday 
Harbor standards.   
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2. The maximum distance between manholes shall be 300 feet on all straight sewer 
lines unless otherwise approved by the Director.   

3. Curvilinear sewers are not allowed without approval of the Director.   

G. Vertical Alignment   

1. All sewers shall be laid with uniform slope between manholes.  Pipe crowns shall 
be matched when upsizing, subject to the minimum drops specified below.  
Downsizing of pipes shall be allowed only on approval of the Director.  When 
downsizing is approved, a decrease in diameter of only one pipe size smaller 
shall be allowed at a manhole, and the invert elevation of the smaller 
(downsized) pipe shall provide the required minimum drop through the manhole.   

2. A minimum interior channel drop of 0.1 feet shall be required through all 
manholes.  Maximum interior channel drops shall be 1.5’.  “Drop Manholes” shall 
only be allowed with the approval of the Public Works Director. 

H. Manholes   

1. The following design parameters shall apply to manholes in public sewers:   
a. Steps shall be positioned over the shelf having the largest footing area.   
b. Manholes shall be placed at each change of alignment, grade or pipe size, 

and at the intersection of two or more sewer pipes 8 inches or larger.   
c. Manhole spacing requirements are detailed above in Section 4.2-F.   
d. Manhole channel drops shall be constructed as required in Section 4.2G2.   
e. No service shall directly enter a manhole.  An exception would be made for 

end manholes that have no chance of being used to continue a main line.  
The Director’s approval shall be required.   

I. Connection to Existing Manholes   

1. Where new sanitary sewer mains are to be connected to an existing manhole, and 
the existing manhole does not have a usable pipe stub for extension, the existing 
manhole shall be core drilled not higher than 0.2 feet over the invert elevation.  A 
Kor-n-Seal boot is to be placed on the sewer line and the connection is to be sealed 
with non-shrink grout inside and outside of manhole. A representative of Friday 
Harbor’s Wastewater Treatment Department must be on-site during a connection 
to an existing sewer.  Notify the Wastewater Treatment Department two (2) 
business days   in advance of the connection.   

J. Temporary Manholes   

1. Temporary manholes shall be placed on all extensions of sewer pipes.  These 
manholes are not required to have poured channels and are removed when the 
line is extended.   

K. Combined Sewers   

1. Combined sanitary and storm sewers are prohibited.  No surface, groundwater or 
roof drain may be connected to a public sanitary sewer. 
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L. Separation of Sewers and Other Utilities   

1. Unless specified otherwise, a 10-foot horizontal separation and 18-inch separation 
must be maintained between all sanitary sewer mains and water mains in 
accordance with the most recent edition of the Washington State Department of 
Ecology’s Criteria for Sewage Works Design.  See the Town’s Standard Drawing 
W-1: Pipeline Separation. 

M. Easements   

1. Sewer easements shall be a minimum of 20-feet wide unless otherwise approved 
by the Director.  Additional width may be required for deep sewers.  Easements 
are required for all public sewer lines outside the public right-of-way.  Easements 
must be recorded with San Juan County Auditor’s Office on a final plat or a 
separate recorded document prior to approval of a final plat.   

 
4.3  Side Sewers   

This section provides recommended design guidelines pertaining specifically to sanitary 
side sewers.  Connection of storm drains, roof drains, underdrains or any other type of 
surface or ground water collection facility to a side sewer is expressly prohibited.     

A. Pipe Size and Alignment   

1. Side sewer stubs from the sewer main to the right-of-way/property line shall be a 
minimum of 6-inches.  From the right of way/property line to the building shall be 
a minimum of 4-inch diameter for single family residences and 6-inch diameter 
for all other uses.  Side sewers shall be installed from the public main to the right 
of way or a point 10 feet behind any existing or future sidewalk or curb, whichever 
is greater. Side sewer connections to the public main shall be done in accordance 
with the Standard Drawings.      

2. The building drain shall extend at least 2 feet beyond the wall of the building 
served.  Side sewers shall drain away from the building with a minimum slope of 
0.02 ft/ft (1/4 inch per foot).  Vertical and horizontal curves are not 
recommended. 

3. PVC side sewer tees shall meet ASTM D3034, SDR 26. 

4. Location: Preferably double service at lot lines.  Use alternate lot line from water 
service location.  If water and sewer service are at the same lot line, keep a 10-foot 
separation. 

B. Pipe Depth   

1. All side sewers should have at least 3.5 feet of cover unless approved by the 
Director. Frost protection via pipe cover or insulation shall be considered in all 
designs.    

C. Connection to Manholes and Catch Basins   

1. No catch basin or surface drain may be connected to a side sewer or sewer 
main.  

Storm drainage and sanitary sewage shall not be combined in a single sewer on 
private property.   
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D. Connection to Public Sewer Main   

1. Connection to Existing Sewer Line:  Where connection of new sewer main to the 
existing system is made between manholes, install a new standard manhole on the 
existing main.  Service must be maintained for users above the connection.  The 
channeling of the new manhole may be accomplished by cutting off the top half of 
the pipe through the manhole and constructing the channel around it in accordance 
with the Standard Plans.  This method is subject to Town approval after 
examination of the existing pipe. 

2. Sewer connection permits will be issued by the Land Use  Department.  Side sewer 
connections shall be in accordance with the Standard Drawings.   Side sewers 
shall not connect directly to a manhole (see 4.2 H 1 e for exception).  All 
connections shall be coordinated with the Public Works Department.  The 
applicant’s contractor shall perform all taps to existing sewer mains.  The 
connection shall be observed by the Public Works Department.  Notify the Public 
Works Department 2 business days in advance of the connection. 

E. Cleanouts   

1. Surface cleanouts are required at the right of way line and building connections.  
Cleanouts shall be provided every 100 feet and at every angle point 45 degrees or 
greater.  Cleanouts shall only be allowed on side sewers 6 inches or less in 
diameter.  Manholes shall be installed on all side sewers 8 inches and larger.  All 
cleanout shall be installed per the Standard Drawings. 

F. Cleaning Sewer Lines 

Clean all sewer lines in a manner acceptable to the Town.  Methods may include 
flushing, rodding, or forcing an inflatable ball through the pipe.  Remove all debris so that 
none is flushed into the existing sewer system. 

G. Sewer Leakage Testing 

Leakage testing shall be by air testing, infiltration testing or exfiltration testing.  The 
Developer is responsible for determining the groundwater level to the Town’s 
satisfaction.  The selected test shall be conducted as follows: 

1. Air Testing:  Test pressure shall be 3.5 psi over the groundwater head at the mid-
point of the test section.  The time for the pressure to drop 0.5 psi to 3.0 psi shall 
be greater than the following: 

 
    Seconds per 
 Pipe Size  Linear Foot of Pipe 
 6-inch  0.25 
 8-inch  0.46 
 10-inch  0.72 
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2. Infiltration:  This method is acceptable only when groundwater level is above the 
top of all pipe in the test section.  Provide acceptable method of measuring 
infiltration flow.  Test for one hour minimum.  Maximum infiltration shall not exceed 
the following rates: 

 
 Allowable Leakage per 100 Feet of Pipe in Gallons/Hour 
Pipe Size  Groundwater Head Over Pipe at Upper End 
    2-ft 4-ft 6-ft 8-ft 11-ft 
6-inch    1.0 1.4 1.7 2.0 2.2 
8-inch    1.3 1.8 2.2 2.6 2.9 
10-inch   1.6 2.3 2.7 3.2 3.6 

3. Exfiltration: Fill pipe to 6 feet over the crown of the pipe at the high end of the test 
section or to 6 feet over the groundwater level.  Do not exceed 16 feet of head at 
the low end of the test section.  Test for one hour minimum.  Maximum exfiltration 
shall not exceed the following rates: 

 
   Exfiltration Rate per 100 Feet 
Pipe Size  of Pipe in Gallons/Hour 
6-inch  1.7 
8-inch  2.2 
10-inch 2.7 

 
4.4  Private Sewers   

A. All private sewer systems connecting to the public system must meet all Town 

Standards and testing requirements.   
 
4.5 Marking Tape   

A. All Public and Private sanitary sewer mains and services shall be installed with 
detectable continuous marking tape installed one foot above the pipe.  The marker shall 
be detectable metallic tape labeled “SEWER” and shall be furnished by the contractor.    

 
4.6   Testing and Inspections   

A. Inspection of the work by the Town and its authorized agents shall be strictly for the 
benefit of the Town and nothing contained herein shall be construed to relieve the 
Developer of his obligations. 

1. The Town shall at all times have access to the work for the purpose of inspecting 
and testing.  The Developer shall provide proper facilities for such access and for 
such inspection and testing.  Testing of all public and private sanitary sewer 
manholes and piping shall be conducted after backfilling operations have 
been completed.  All tests shall be coordinated with the Public Works 
Department and shall be witnessed by a Town representative.  In all cases, 
the Contractor shall furnish all labor, materials, and equipment to make the 
required tests and shall bear the full cost of the required test.  The Town will 
determine the amount of inspection time necessary to ensure compliance with the 
plans and specifications.  In the event that test results do not conform to the 
accepted standards, the Contractor, at the Contractor’s expense, shall correct all 
deficiencies and retest until they conform to the testing requirements.  Notify the 
Public Works Department 2 business days in advance of the testing. 
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2. If any work should be covered up without approval or consent of the Town, it must 
be uncovered for inspection at the Developer’s expense. 

3. The Developer shall make reasonable tests of the work at the Developer’s expense 
upon the Town’s request and shall maintain a record of such tests. 

4. For a performance test to be observed by the Town, the Developer shall make 
whatever preliminary tests are necessary to assure that the material and/or 
equipment are in accordance with the specifications. 

B. Low Pressure Air Test   

1. All new sanitary sewer mains and service lines shall be pressure tested using the 
low pressure test methods outlined in the most recent edition of the WSDOT 
Standard Specifications for Road, Bridge and Municipal Construction.  

C. Deflection Test (Mandrel)   

1. Deflection testing for PVC pipe shall may be required.  Testing shall be completed 
in accordance with the most recent edition of the WSDOT Standard 
Specifications for Road, Bridge and Municipal Construction, Section 7-17.3(2)G.   

D. Television Inspection   

1. All new sewer lines 6 inches and larger shall be inspected by the use of a 
television camera before final acceptance. The Contractor shall bear all costs 
associated with the initial inspection and any additional television inspections 
required after any deficiencies have been repaired. Any bellies exceeding 
1/4 inch is considered a deficiency. 

F.  In cases where groundwater is present in sufficient quantities, infiltration tests may be 
required by the Director.   

 
4.7 General Notes (Sanitary Sewer)   

A. The General Notes, provided on Standard Dwg. S-0, shall be included on any plans 
that provide for the installation of the sewer system.  
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5.0  SEWAGE PUMP STATIONS 

This section presents design and construction guidance of private and public sewage pump 
stations.  The design and construction of sewage pump stations shall confirm to the 
Washington State Department of Ecology’s Criteria for Sewage Works Design, latest edition, 
and these Standards. 

5.1 Definitions 

A. Air/Vacuum Release Valve:  An air valve placed at the high points of a pipeline to 
release the air automatically and prevent the pipeline from becoming air-bound with a 
resultant increased head loss.  The valve will also allow air into a pipeline in the event 
of a vacuum condition caused by a main break or surge event. 

B. Average Design Flow:  The average daily flow of the maximum month. 

C. Backflow Prevention Device:  Any effective device, method or construction used to 
prevent backflow into a potable water system. 

D. Bar Screen:  A rack composed of parallel bars, either vertical or inclined, placed in a 
waterway to catch debris.   

E. Centrifugal Pump:  A pump consisting of an impeller fixed on a rotating shaft and 
enclosed in a casing and having an inlet and a discharge connection.  The rotating 
impeller creates pressure in the liquid by the velocity derived from centrifugal force. 

F. Datum Reference:  Point for all readings for suction lift, suction head, total discharge 
head (TDH) and net positive suction head (NPSH).  For horizontal shaft pumps, the 
datum elevation is the pump centerline.  For vertical shaft pumps, the datum elevation 
is the elevation of the entrance eye of the suction impeller. 

G. Force Main:  A pipeline that conveys wastewater under pressure from the discharge 
side of a pump to a discharge point. 

H. Impeller:  A rotating set of vanes designed to impel rotation of a mass of fluid. 

I. Net Positive Suction Head (NPSH):  The total suction head, in feet of liquid absolute, 
determined at the suction nozzle, less the vapor pressure of the liquid in feet absolute. 

J. Peak Design Flow:  The largest estimated flow rate sustained over a 60-minute 
period in the design year of the pump station. 

K. Pump Station:  A pump station that pumps wastewater to a higher elevation when the 
continuance of the sewer at reasonable slopes would involve excessive depths of 
trench (depths where repair or replacement would require special or costly construction 
techniques). 

L. Static Head:  The difference in suction and discharge water levels, does not include 
dynamic losses.   

M. Submersible Pump:  A pump that is designed to be submersible and is placed in a pit 
that needs pumping out.  Submersible pumps push fluid to the surface. 

N. Suction Head:  Suction head exists when the total suction head is above atmospheric 
pressure.  As determined on test, it is the reading of the gage at the suction of the 
pump converted to feet of liquid and referred to datum, plus the velocity head at the 
point of gage attachment. 
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O. Suction Lift:  Suction lift exists when the total suction head is below atmospheric 
pressure.  Total suction lift, as determined on test, is the reading of a liquid manometer 
at the suction nozzle of the pump converted to feet of liquid and referred to datum, 
minus the velocity head at the point of gage attachment. 

P. Sump:  A tank or pit that receives wastewater and stored is temporarily, and from 
which the wastewater is pumped or ejected. 

Q. Total Discharge Head:  The reading of a pressure gage at the discharge of the pump, 
when the pump is in operation, converted to feet of liquid and referred to datum, plus 
the velocity head at the point of gage attachment. 

R. Total Dynamic Head (TDH):  Also called “total head.” TDH is the measure of energy 
increase per pound of the liquid imparted to it by the pump.  Where suction lift exists, 
TDH is equal to the sum of the total discharge head and total suction lift, and, where 
positive suction head exists, TDH is the total discharge head minus the total suction 
head. 

S. Velocity Head:  The theoretical vertical height to which a liquid body may be raised by 
its kinetic energy.  It is equal to the square of the velocity divided by twice the 
acceleration due to gravity (v2/2g). 

T. Water Hammer:  The phenomenon of oscillations in the pressure of water about its 
normal pressure in a closed conduit, flowing full, that results from a too-rapid 
acceleration or retardation of flow.  Momentary pressure greatly in excess of the 
normal static pressure may be produced in a closed conduit by this phenomenon. 

U. Wet Well:  A compartment in which wastewater is collected, and; (a) to which the 
suction pipe of a pump is connected, or (b) in which a submersible pump is installed. 

5.2 General Requirements 

A.  Justification for any proposed pump station is required which clearly exhibits that 
gravity lines are not available and not economically feasible. 

B. The number of pump stations for each basin shall be optimized. 

C. Sewage pumping stations and force mains are to be provided solely for the 
conveyance of sanitary wastes.  Under no circumstances shall any roof, foundation, 
surface or subsurface drainage, or any other form of storm drainage be allowed to 
pass through the proposed facilities. 

D. Private grinder pumps are only permitted under special circumstances when no other 
means of sewer service is available.  In general, gravity sewer shall be deepened to 
eliminate the need for grinder pumps.  Use of private grinder pumps requires approval 
by the Town and will be evaluated on a case-by-case basis.  Applicant will need 
to demonstrate that there is no other feasible means of servicing lot/lots for 
acceptance. 

E. Private pump stations shall not serve more than one property.  Private pump stations 
are only allowed where gravity sewer exists adjacent to a property, but is not deep 
enough to serve all of the property.  Private pump stations may be allowed 
where an existing condition could present a health hazard.  Private pump stations 
shall be a Liberty packaged grinder pump.  The Town may approve other domestically 
made packaged grinder stations with parts and service that are readily available. 
Submit product information  for the specific unit being proposed to the Town for review 
and approval. 
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F. Private and public pump stations must meet established minimum standards provided 
herein.  Public pump stations will only be approved on a case-by-case basis.  Only 
public pump stations will be maintained and operated by the Town. 

G. A pump station serving multiple parcels in a new development created by a short plat 
shall be dedicated to the Town and deemed public. Such pump stations shall be a 
Liberty grinder pump packages of appropriate size.  

H. All pump stations serving parcels of a new development created by long plat or master 
planned commercial development shall be dedicated to the Town and deemed a public 
pump station. Each shall be site built pump stations specifically designed for the 
application meeting the Town requirements stated herein. 

I. Due consideration shall be given to the selection of all materials used in the 
construction of sewage pump stations, because of the presence of hydrogen sulfide 
and other corrosive gases, greases, oils, and other constituents frequently present in 
sewage. 

5.3 Minimal Pump Station Design Requirements   

A. The Project Engineer shall submit all supporting documentation, in report form, 
including all relevant design information needed to justify the need for the pump station 
and for the Town to review for adequacy of the proposed design.  The design of any 
pump station shall conform to Washington State Department of Ecology’s latest edition 
and applicable standards as set forth herein.  The design report shall be submitted with 
each pump station and shall demonstrate its conformance with the Standards as 
outlined herein.  The report is to be stamped by an engineer, licensed in the State of 
Washington.  At a minimum the following shall be submitted. 

1. The pump station design must have a minimum of two pumps 
2. Design flow analysis (break down of phases if applicable) including peak sewage 

flow calculations. 
3. All relevant elevations, such as; pump(s) off, discharge elevation, pumps(s) on, 

alarm elevation, max allowable storage elevation, etc.  Maximum static head 

5. Force main size and length 

6. Pump station capacity (gpm) per each pump and multiple pumps 

7. Velocity within force main 
8. System head and pump curves (including compound pump curves when 

applicable) 
9. “C” values (Hazen Williams coefficient) for force mains 
10. Friction head loss (calculations) 
11. Velocity head 

12. Total dynamic head 
13. Pump time/cycle and number of cycles per day 

14. Storage available and storage required during a power outage scenario (min and  
max time) 

15. Discussion of odor control 
16. Water hammer calculations 

17. Buoyancy calculations (if there is potential for high groundwater)   
18. Pump station specifications (generator specifications if applicable)   
19. Pump(s) specifications 

20. System back up plan (i.e. storage method, alternate power source) 
21. Maintenance Agreement (for private storage) 
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22. Wiring Schematic in addition it shall be the Project Engineer’s responsibility to 
make all technical submittals to Washington Department of Ecology and obtain 
Ecology project approvals. 

5.4 System Head and Pump Curves 

A. System head curves with over laid selected pump curves shall be provided in each 
engineering design report.  Data points for the system capacity curve shall be provided 
in tabular form and graphed with pump head capacity curve on the same axis.  System 
capacity curves shall be plotted using the Hazen Williams coefficient values of C=100 
and C=130. 

B. Pump output in gpm at maximum and minimum head shall be clearly shown on system 
curves for each pump and combination of pumps. 

C. For stations with two or more pumps operating in parallel, multiple and single operation 
points shall be plotted on the system head curve. 

D. Pumps with the best efficiencies at all operating points shall be chosen.     

E. If a station is equipped with smaller impellers during start-up to handle lower than 
design flows, impellers sized to handle the design flow shall also be provided.  

F. Pump systems shall meet the peak flow criteria with the largest pump out of service. 

5.5  Site Selection and Plan   

A. Location 

1. A pump station site shall be selected to serve the entire basin, considering 
ultimate build-out of the basin. 

2. In selecting a pump station site, consideration shall be given to minimizing its 
aesthetic, noise, and odor nuisance potential.  A buffer zone between the pump 
station and its surrounding environment shall be provided.  Buffer zones shall be 
designed to allow the pump station to blend into the surrounding environment and 
provide noise mitigation. 

3. The pump station site shall be readily accessible by maintenance vehicles during 
all weather conditions.  The facility should be located off the traveled way of 
streets and alleys.  The grading and hardscape immediately adjacent the pump 
station structure shall allow direct truck access for removal and replacement of 
pumps by truck mounted hoist. 

4. The pump station site shall be large enough for all equipment and have sufficient 
parking for maintenance vehicles.  The minimum pump station site shall be 
.25 acre. 

5.6  Security/Equipment Protection   

A. The pump station structures, electrical and mechanical equipment shall be designed to 
sustain no physical damage by the 100-year flood.  The station should remain fully 
operational and accessible during the 25-year flood.    
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5.7 Design Documentation and General Requirements Standards   

A. All sewage pump stations shall be submersible pump stations.  Suction lift, screw type 
or pneumatic ejector are not allowed. 

B. The design of any pump station shall conform to these Standards, Department of 
Ecology’s Criteria of Sewage Works Design and applicable standards as set forth 
herein.  In addition, the plans shall include the following; 

C. An overall site drawing of the pump station showing the location of all components 
including elevations; 

D. Electrical service size, voltage, and enclosure type and location in relation to the pump 
station; 

E. A list of specific materials used including quantity description and manufacturer name;   

F. A schematic and line diagram of the service and motor control center and pump 
station; 

G. The electrical and control systems shall be designed to meet state and local electrical  
code requirements;   

H. An operation and maintenance manual from the pump station contractor shall be 
supplied;  

I. Pump operation, alarms, and electrical inspection of all pump stations is required. 

J. Pumping Rate and Number of Units 

1. At least two pump units shall be provided, each capable of handling the expected 
peak design flow. 

2. Where three or more units are provided, they shall be designed to fit actual flow 
conditions and must be of such capacity that with any one unit out of service, the 
remaining units will have the capacity to handle the peak design flow. 

3. When the station is expected to operate at a flow rate less than 0.5 times the 
average design flow for an extended period of time, the design shall address 
measures taken to prevent septicity due to long holding times in the wet well. 

K. Grit and Clogging Protection 

1. Where it may be necessary to pump sewage prior to grit removal, the design of 
the wet well should receive special attention, and the discharge piping should be 
designed to prevent grit settling in pump discharge lines of pumps not operating.   

L. Pumping Units 

1. Type of Pumps:  See Section 5.9 Submersible Lift Stations. 

2. Priming:  Pumps shall be so placed that under normal operating conditions they 
will operate under a positive suction head. 

3. Operation Controls:  Provisions should be made to automatically alternate the 
pumps in use.  Pump station controls shall be above grade and should be 
equipped with a secure external disconnect switch.  The motors and controls 
shall be securely housed to the satisfaction of Public Works. 
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M. Flow Measurement 

1. A magnetic flow meter for measuring sewage flow shall be provided at all 
pumping stations.  Provide a separate vault for the flow meter.  Vault shall meet 
requirements of NFPA 820. 

N. Bypasses 

1. Provisions may be made for controlled bypasses, if necessary to avoid excessive 
property or equipment damage.  The controlled bypass shall be manually 
operation valve or plate covering the bypass discharge, and shall act as a pump 
connection port. 

O. Alarm System 

1. An alarm system shall be provided for all public and private pumping stations.  
Public lift stations shall facilitate a telemetry alarm to 24-hour monitoring stations 
or telephone alarms to Town personnel.  And the Town’s SCADA system.  For 
private lift stations when telemetry is not used, an audio-visual device should be 
installed for external observation. 

2. Alarms for high wet well, low wet well, and power failure shall be provided, as a 
minimum, for all pump stations.  Alarms signalizing pumps and other component 
failures or malfunctions may also be required. 

3. A backup power supply, such as a battery pack with automatic switchover 
features, shall be provided for the alarm system, such that a failure of the primary 
power source will not disable the alarm system.  Test circuits shall be provided to 
enable the alarm system to be tested and verified as in good working order. 

P. Materials Considerations 

1. Consideration shall be given to the presence of hydrogen sulfide and other 
corrosive gases, greases, oils, and other constituents frequently present in 
sewage.  With the exception of the pumps, pipe and wiring, metal materials 
located in areas subject to such conditions shall be stainless steel (guide rails, 
fasteners, cable, etc.) 

Q. Electrical Equipment 

1. Electrical systems and components (e.g., motors, light, cables, conduits, 
switchboxes, control circuits) in enclosed or partially enclosed spaces where 
flammable mixtures occasionally may be present (including raw sewage wet 
wells) shall comply with the National Electrical Code and NFPA requirements for 
Class 1 Division 1 locations. 

R. Electrical Control Panel 

1. The electrical control panel for public and private lift stations shall be located in a 
control enclosure, cabinet or building designed to blend aesthetically with the 
surroundings.  The electrical control panel for the public lift stations shall be 
provided with the minimum following items: 
a. An Allen Bradley PLC Supporting alarm outputs and SCADA access, 

compatible with the Town’s existing system 
b. Wet well level sensor system 

c. Hand-off-automatic selector switch, each pump 
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d. Lag, lead and automatic pump selector switch 
e. Elapse time indicator, each pump 

f. Ammeter, each pump 

g. Run indicator lights, each pump 

h. Pilot light indicator for each and every alarm, automatic shut-down and 
running condition   

i. Alarm reset and test button 

j. Outside mounted red alarm light 
k. 110 volt convenience outlet 
l. Control power available indicator light 
m. Alarm system per Section 5.8 O 
n. Alarm horn 

S. Service Wiring 

1. Underground wiring shall be provided between the pump station and nearest 
power pole or pad mounted transformer (sectionalizer) if underground power is 
available. 

T. Telemetry 

1. Town will provide, at the applicant/subcontractor’s expense, telemetry equipment 
for contractor’s installation. 

U. Lighting 

1. Adequate interior and exterior lighting for the entire pump station shall be 
provided.  Explosion proof is generally required.   

V. Water Supply 

1. There shall be no physical connection between any potable water supply and a 
sewage pumping station which under any conditions might cause contamination 
of the potable water supply.  Potable water supply brought to the station shall 
comply with conditions stipulated in the Washington State Department of Health’s 
Criteria for Accepted Cross Connection Control Assemblies.  A minimum 1 inch 
water line with a reduced pressure backflow assembly, with a hot box enclosure, 
shall be installed near the pump station for station cleaning purposes.  The water 
service line shall be provided with a frost-free hydrant, hose, rack and nozzle for 
pump station wash down.   

W. Pump and Motor Removal 

1. Provisions shall be made to facilitate removing pumps, motors, and other 
equipment, without interruption of system service.   

X. Access 

1. Suitable and safe means of access should be provided to equipment requiring 
inspection or maintenance.  All permanent pump stations shall be provided with 
lockable hatches. 

Y. Valves and Piping (Site-Built Stations) 

1. Shutoff valves shall be placed on discharge lines of each pump in the valve vault 
(as applicable) for normal pump isolation.  A check valve shall be placed on each 
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discharge line, between the shutoff valve and the pump.  Pump suction and 
discharge piping should not be less than 4 inches in diameter except where 
design of special equipment allows.   
a. Check valves.  Check valves used on pump stations shall have adjustable 

tension levers and spring.  It shall have a working pressure of 150 psi.  
Valves shall be designed for use with corrosive fluids.  A check valve shall 
be installed in a valve vault located adjacent to the pump station’s wet well.  
Check valves shall conform to AWWA standards.  Valves shall be mounted 
horizontally where space permits.  Suitable shutoff and check valves shall 
be placed on the discharge line of each pump in a wet pit pump station 
configuration.  The check valve shall be located between the shutoff valve 
and the pump, and shall not be placed on the vertical portion of discharge 
piping.  The seats of all check valves shall be removable without removing 
the valve itself.  Suitable rising stem shutoff valves shall be placed on the 
discharge of each pump in a wet pit pump station configuration. 

b. Valve box lids may be used for isolation valves on a force main.  Valve box 
lids shall be specified to be marked with “SEWER” so they can quickly be 
distinguished from valves in the water system. 

c. All station shall be 4-inch flanged ductile iron.  Flexible coupling shall be 
used on all pump discharges.  Other couplings shall be used to provide 
flexibility in re-assembling piping. 

Z. Odor Control and Ventilation 

1. The effect of odor on adjacent land use and workers shall be assessed.  Every 
effort shall be made in site selection to reduce potential odor pollution.  Wind 
direction, duration and intensity are all important considerations that must be 
evaluated. 

2. Odor control shall be provided if there is no station inflow for 6 hours or, if the wet 
well (wet pit) detention time exceeds 6 hours. 

5.8 Submersible Pump Station Requirements 

A. All Town of Friday Harbor sewage pump stations shall be of the submersible pump 
type.  Submersible pump stations shall meet the following requirements:  

1. The pump and motor shall be designed and built to operate continuously while 
the motor casing is fully exposed above the sewage level.  

2. Pumps shall be rail mounted with a quick connect discharge connection.  

3. The pump shall be easily removable for inspection or service, requiring no bolt, 
nuts, or other fastening to be disconnected.  

4. Each pump shall have both thermal and moisture sensors with automatic alarms. 

5. A valve vault shall be provided outside of the wet well and shall house all check 
valves and shut-off valves. 

6. Each pump shall be fitted with a galvanized pump lifting chain or stainless steel 
cable. 

7. An access hatch shall be placed directly over each pump for pump liftout. 
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8. The pump power cables and control cables shall utilize the quick release 
connection currently in use on other Town pump stations.  

9. Pump electrical controls and telemetry shall be enclosed in a wood enclosure of 
minimum size and designed to be in-obtrusive.  All electrical components shall be 
installed in NEMA 4X rated electrical enclosures. 

B. Type of Pumps  

1. Pumps shall be specifically for municipal unscreened raw sewage application and 
shall be Vaughn chopper submersible sewage pumps.  The capacity of the pump 
station must be sufficient to pump peak flows with the largest pump out of 
service.  Pumps serving four or less lots shall be a Liberty packaged grinder 
pump station. 

C. Pump Removal 

1. Submersible pumps shall be readily removable and replaceable without 
dewatering the wet well or requiring personnel to enter the wet well.  Continuity of 
operation and other units shall be maintained. 

D. Controls 

1. The control panel shall be located outside the wet well and suitably protected 
from weather, humidity, and vandalism.   

E. Valves 

1. All control valves on the discharge line for each pump shall be placed in a 
convenient location outside the wet well in a separate vault and be suitably 
protected from weather and vandalism.  

F. Submergence 

1. Positive provision, such as backup controls, shall be made to assure 
submergence of the pumping units.   

G. Wet Wells 

1. Wet wells shall be considered a hazardous environment.  Wet wells shall be 
designed and constructed to be as hazard free as possible, and corrosion-
resistant materials shall be used throughout.  No junction boxes shall be installed 
in the wet well.  Float cables and/or pressure transducers shall be placed in a 
covered chase that shall extend from the control panel to the wet well.  The chase 
shall include a removable cover for ease of service. 

2. All structural supports, fasteners and miscellaneous metals shall be 316SS. All 
ductile iron piping shall be coated, and all concrete shall be coated with Raven 
405 system. 

H. Wet Well Structures 

1. Whenever practical sewage pump station wet wells shall be constructed of 
precast reinforced concrete or reinforced fiberglass and shall be circular.  Wet 
wells that are installed below the groundwater table shall be adequately designed 
to prevent flotation without the use of hydrostatic pressure relief valves.  Wet well 
size and depth shall be as required to accommodate the influent sewer, provide 
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for adequate pump suction pipe or pump submergence as recommended by the 
pump manufacture and to provide adequate volume to prevent the excessive 
cycling of pumps.  Partitioning the wet well to help accommodate future growth 
requirements is allowed, however, the design of any partition must be approved 
by the Town. 

2. The required wet well working volume shall be calculated to optimize pump 
operation to meet peak hour flow and minimum hour flow.  The design engineer 
shall consider the diurnal nature of wastewater flow as well as the pump 
manufacturer’s recommendations regarding pump start frequency when 
determining the wet well volume.  Every effort shall be made to prevent 
wastewater in the wet well from becoming septic.  The wet well shall contain 
adequate vertical room for level sensing adjustments above and below the design 
levels. 

3. Primary high water alarm shall be set below the wet well influent invert.  A 
redundant high water alarm float shall be installed above the primary high water 
alarm 

4. Minimum inside width shall be 6 feet, however, retention time, pump configuration 
and access may require a larger structure. 

5. Wet well access shall be through a top slab opening with a lockable aluminum 
hatch cover and frame.  The top slab access hatch shall be sufficiently large to 
remove all equipment from the wet well, but in no case smaller than 36 by 
36 inches.  All access hatches shall be torsion assisted and all components shall 
be non-corrosive.  Removable safety railings or grates shall be provided around 
the access hatch in accordance with OSHA regulations. 

6. Wet well shall have sloping sides to form a hopper at the bottom of the wet well.  
Slopes shall be approximately 1 horizontal to 1 vertical.  Square corners shall be 
avoided.  The flat portion of the wet well floor shall be minimized. 

7. Wet liquid levels shall be controlled by pressure transducers, ultra sonic, and a 
high level float. 

5.9 Reliability and Power Supply 

A. The objective of reliability is to prevent the discharge of raw or partially treated sewage 

to any waters and to protect public health by preventing backup of sewage and 
subsequent discharge to basements, streets, and other public and private property. 

B. Public pump stations shall be designed to operate on 3-phase power supply.  Voltage 
shall not exceed 480V.  Consult with OPALCO for available voltages.  Electrical 
system and components (e.g., motors, lights, cables, conduits, switch boxes, control 
circuits, etc.) in raw sewage wet wells/wet pits, or in enclosed or partially enclosed 
spaces where hazardous concentrations of flammable gases or vapors may be 
present, shall comply with the NFPA 820 and National Electrical Code requirements for 
Class 1, Group D, Division 1 locations.  In addition, electrical equipment located in the 
wet wells/wet pit shall be suitable for use under corrosive conditions.  Each flexible 
cable shall be provided with separate strain relief.  When such equipment is exposed 
to weather, it shall meet the minimum requirements of weatherproof equipment (NEMA 
3R) and be located in a water resistant maintenance environment.    
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5.10 Emergency Power Supply 

A. Provisions shall be provided to accommodate station inflow in the event of a power 
outage.  This may be affected by (a) including an emergency power supply, or (b) 
construction of emergency storage.  All public stations except small STEP areas shall 
have an emergency backup power supply. 

B. Emergency Power 

1. Provisions for an emergency power supply shall be made either through 
connection of the station to at least two independent public utility sources, or 
through installation of in-place internal combustion generation equipment. 

C. Emergency Storage 

1. Where storage is to be provided in lieu of an emergency power supply, wet 
well/wet pit capacity above the high level alarm should be sufficient to hold the 
peak flow expected during the areas maximum historic power outage but not less 
than twenty four hours. 

5.11 Auxiliary Generating Equipment 

The Town will determine on a case-by-case basis, considering time and risk of environmental 
violation, whether a permanent backup generator will be required.  If the Town requires a 
permanent backup generator it shall conform to the requirements below. 

A. Engine/Equipment Protection 

1. The engine must be protected from operating conditions that would result in 
damage.  Protective equipment shall be capable of shutting down the engine and 
activating an alarm on site.  Protective equipment shall monitor for conditions of 
low oil pressure and overheating.  Emergency equipment shall be protected from 
damage at the restoration of regular electrical power 

2. Engine block heaters are required on water cooled units.   

B. Fuel 

1. Only diesel fuel generators shall be provided.  Fuel storage is required to supply 
a minimum of 12 hours of operation at maximum design load.  No buried tanks 
will be allowed. 

C. Engine Ventilation 

1. The engine shall be located above grade with adequate ventilation of fuel vapors 
and exhaust gases.   

D. Routine Startup 

1. All emergency power generating equipment shall be exercised frequently and 
duration shall be user programmable. 

E. Engine-Driven Generating Equipment 

1. The engine-generator unit size shall be adequate to provide power for pump 
motor starting current and for lighting, ventilation, and other auxiliary equipment 
necessary for safety and proper operation of the pump station.  Provisions shall 
be made for automatic and manual start-up and load transfer.  The generator 
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must be protected from operating conditions that would result in damage to 
equipment.  Provisions should be considered to allow the engine to start and 
stabilize at operating speed before assuming the load. 

F. Noise Requirement  

1. Generator shall be installed with the manufacturer’s highest rated sound 
attenuated generator enclosure.  The generator with the sound attenuated 
enclosure shall meet the requirements of WAC 173-60. 

5.12 Force Mains 

A. Public force mains shall be high density polyethylene (HDPE) with a minimum diameter 
of 4 inches.  Private force mains can be smaller diameter.  Force main pipe within the 
pump station shall be flanged ductile iron.  Alternate pipe materials will be considered 
in unusual terrain. 

B. Minimum depth of cover for force mains shall be 3.5 feet for frost protection.  Furnish 
locate wire (12 gauge min.) attached to the top of pipe and caution tape between pipe 
zone backfill and subsequent backfill. 

C. Force mains shall be sized so that the velocity is between 2.5 and 6.0 feet per second.  
For interim design flows, force main velocity may be as low as 2.0 feet per second. 

D. Velocity should not exceed 8.0 feet per second. 

E. The following flow rates define various pipe capacities. 

 

Force Main Diameter 
(Inches) 

Min. Flow  
(gpm) (V=2.5 FPS) 

Max. Flow  
(gpm) (V=8.0 FPS) 

4 100 300 

6 220 700 

8 390 1,250 

10 610 1,960 

12 880 2,820 
 

F. Force mains shall be design and tested to withstand twice the operating pressures 
expected for a minimum of 30 minutes.  (Check water hammer).  The minimum 
allowable test pressure shall be 100 psi.  The test method shall be as prescribed for 
water mains. 

G. Force mains shall always terminate in a discharge manhole and then gravity flow 
through a gravity line into the main sewer system.  The force main should never be 
designed to allow gravity drainage of the force main itself; this means there shall 
always be an up-grade slope on the force main leading into the discharge manhole. 

H. The maximum time required to flush the force main shall be calculated on the basis of 
minimum flow. 

I. Force mains having steep sections (over 33%) must be designed to discharge the 
volume contained in that section plus 100 additional feet during each pump cycle. 

J. Odor control shall be provided for the force main if the wet well plus the force main 
flush time exceeds 480 minutes. 

K. The use of air release valves shall be restricted to installations where, in the opinion of 

the Engineer, there is no possible alternative.  Air release valves, when permitted, shall 
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be located at localized high points along the force main, shall be of a type suitable for 
sewage service and shall be located in a manhole for purposes of maintenance. 

L. Calculations showing maximum pressures within the force main, which would occur 
upon total power failure while pumping, shall be provided. 

M. Force mains thrust restraint and backfill shall be as required for water mains, including 

installation of detectable warning tape (as per Section 4.5) and 10-gauge single strand 
copper wire attached to pipe. 

N. A connection point for portable pumping equipment during emergencies (snorkel 
connection) shall be provided. 



 

 

 

 

 
 

 

 

 

 

 

 

Section 6 

Stormwater Management 
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6.0 STORMWATER MANAGEMENT  
 
This section provides minimum design and construction guidance for stormwater management 
facilities to include erosion and sedimentation control, stormwater conveyance, stormwater quality 
and treatment, and control of stormwater quantity.  
 
The criteria in this section apply to privately owned and publicly owned stormwater facilities. 
 
6.1 Criteria  

A. All design and construction of erosion and sedimentation control facilities, stormwater 
quality and treatment infrastructure, infrastructure to control stormwater quantity, and 
low impact development (LID) elements shall comply with the Washington State 
Department of Ecology’s Stormwater Management Manual for Western Washington, 
dated July 2019 (Ecology Manual).  

B. All design and construction of stormwater conveyance systems shall comply with King 
County’s Surface Water Design Manual, dated 2021, and these Standards. The 
conveyance system shall be designed to fully contain the 25-year storm event with no 
surcharging, and to pass the 100-year storm event with no overflow or property damage. 
Closed conveyance system elements shall be designed to operate in an open flow, not 
pressure flow regime, for the 25-year design storm. 

C. A downstream analysis shall be required for any project that does not provide detention 
facilities that limit flow off the site to pre-development conditions.  

D. Projects that disturb more than one acre shall apply for and comply with the NPDES 

Construction Stormwater Permit, issued by the Department of Ecology. 

E. Stormwater shall not be discharged to sanitary sewer pipes. 

F. Stormwater generated within the proposed or existing public right-of-way shall be 
discharged to public facilities; it shall not be discharged to private property. 

 
6.2 Documentation 

A. The applicant shall submit a Stormwater Worksheet for each building and land use 
development permit (Attachment 6.1)  

B. A Stormwater Site Plan, in accordance with the Ecology Manual, and storm drainage 

plans, stamped by a Washington State licensed engineer, shall be submitted to the Town 
for review unless the project is exempt from this requirement.  Projects that are exempt 
from this requirement shall have less than 500 square feet of new plus replaced surface 
and the land disturbing activity is less than 5,000 square feet (See Attachment 6.1). If 
claiming an exemption, the applicant shall identify the applicable exemption(s) and 
explain how the project is eligible for the exemption(s). 

C. A Stormwater Pollution Prevention Plan (SWPPP) shall be submitted to the Town for 
review and approval prior to any land disturbing activity.  If the new  plus   replaced hard 
surface is less than 500 square feet and the land disturbing  activity is less than 5,000 sf 
a SWPPP is not required. However, the applicant  shall submit  Small Project 
Certification (Attachment 6.2) to the Town. 
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6.3 Conveyance Pipe  

A. Material  

1. All storm sewer pipe installed in the Town shall be corrugated polyethylene pipe 
(CPEP) unless specifically approved otherwise by the Town.  Any pipe with less 
than 24 inches of cover and installed in a load bearing zone shall be ductile iron.  
Pipe shall meet the following requirements:  
a. Corrugated polyethylene pipe CPEP up to 10-inch diameter pipe and fittings 

shall meet the requirements of AASHTO M252 Type S.  Corrugated 
polyethylene pipe 12-inch to 60-inch diameter pipe and fittings shall meet the 
requirements of AASHTO M294 Type S. All joints for CPEP pipe shall be 
made with a bell/bell or bell/spigot coupling and shall conform to ASTM D3212 
using elastomeric gaskets conforming to ASTM F477. All gaskets shall be 
factory installed on the pipe in accordance with the manufacturer’s 
recommendations. Fittings shall be blow molded, rotational molded or factory 
welded. 

b. Ductile Iron, Class 50 shall conform to ANSI A 21.51 or AWWA C151 and 
shall be cement mortar lined. Non-restrained joints shall be rubber gasket 
type, push on type, or mechanical type and shall meet the requirements of 
AWWA C111. Cast iron fittings may be used with ductile iron pipe. 

c. PVC pipe SDR 35, Solid Wall (if approved by the Town) – 4-inch to 15-inch 
shall conform to ASTM D 3034 SDR 35 and 18-inch to 48-inch shall conform 
to ASTM F679.  Joints for Solid Wall PVC pipe shall conform to ASTM D 3211 
using elastomeric gaskets conforming to ASTM F477. Fittings for Solid Wall 
PVC pipe shall be injection molded, factory welded, or factory solvent 
cemented. 

2. Stormwater pipe laid 16 feet and deeper shall be cement lined, ductile iron pipe, 
Class 50 unless otherwise approved by the Town. 

B. Sizing 

1. Size of the required pipe will be based on Manning’s Equation with the following 
minimum slopes: 
 

Pipe Diameter Slope (min) 

6" .02 ft/ft 

8" .005 ft/ft 

12" and larger .002 ft/ft 

Minimum velocity at full flow shall be 3 ft/second. If site constraints result in 
velocities less than 3 feet per second at full flow, impacts from sedimentation in the 
pipe system shall be addressed with larger pipes, closer spacing of structures, 
sediment basins, or other similar measures. 

2. The minimum pipe diameter size for the listed pipe type shall be as follows: 
a. Main Line   12" 
b. Curb Inlet Crossing/lateral 12" 
c. Side Service   6" 
d. Perforated Drain line  4" 
e. Retaining Wall Drain  6" 
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The Town may, at its discretion, require the installation of a larger sized main if it 
is determined that a larger size would be necessary to serve adjacent areas or 
provide future service. 

3. Downstream pipe shall be the same size or larger than upstream pipe. 

C. Horizontal and Vertical Clearance 

1. All storm water pipes shall be placed in accordance with Section 3:  General 
Utilities.  All pipes shall have a minimum cover of 24 inches unless otherwise 
approved by Town. 

2. Minimum horizontal clearance between stormwater and sanitary sewer pipes shall 
be 5 feet and between stormwater and water pipes shall be 10 feet, unless another 
design alternative is specifically approved by the Town. 

3. Minimum vertical clearance where stormwater and any other utilities cross shall be 
12 inches between the pipes, unless an alternative design is specifically approved 
by the Town. 

4. Storm sewer pipe, with less than 2 feet of cover, shall be encased in steel casing 
when crossing under a rockery or retaining wall. The steel casing shall extend 
beyond the footings or the rockery face for a minimum of 5 feet or for the height of 
the wall or rockery, whichever is greater.  

D. Side Service 

Side service stubs shall be provided for each individual lot, unless those lots are 
approved by the Town for infiltration. Side service stubs shall conform to the following: 

1. Each side service stub shall be located at the lowest elevation on the lot. 
2. Each side service stub shall have free-flowing positive drainage to an approved 

stormwater conveyance system or to an approved outfall location. 
3. Side Sewer stubs shall be located with a 5' high, white 2" x 4" stake marked 

“STORM.”  The stub out shall visibly extend above surface level and be secured to 
the stake. 

4. Drainage easements are required for drainage systems designed to convey flows 
across more than one lot. 

5. The side service shall be privately owned and maintained by the respective 
property owner. 

E. Connections to Existing System 

1. New storm sewer mains shall connect to existing storm sewer mains only at existing 
manholes or catch basins, or with a new manhole or catch basin installed on the 
existing sewer  

2. If connecting to an existing manhole or catch basin that has access of less than the 
Town Standard, the existing manhole or catch basin shall be replaced to the meet the 
Town Standard. 

F. General 

1. Bends are not allowed in main lines or inlet crossings. 
2. Catch basins are required for the following conditions: 

a. A change in the flow-line slope. 
b. A maximum distance of 300 feet in a main line. 
c. Change in pipe size. 
d. The joining of two or more main lines. 
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e. The joining of a curb inlet to the main line. 
f. For a side service. 
g. A change in pipe-material type. 

3. Tapping tees are acceptable for side services where structures cannot be installed 
due to other structure conflicts, but a yard drain shall be located within 10 feet of 
the property line. 

4. Public stormwater pipes within public right-of-way shall be located within the paved 
road width.  If outside of the right-of-way, public stormwater pipes shall be centered 
in easements with a minimum width of 15 feet or two times the depth of the storm 
pipe, whichever is greater. 

5. Building structures shall not be permitted within 10 feet of the outside of any storm 
drainage pipe. 

 
6.4 Structures  

A. Material 

1. Catch basins shall be as shown on the Standard Drawings. WSDOT Type 1 or 
Type 2, as necessary. Type 1 catch basins shall have a minimum catch of 18 inches 
below the invert. Type 2 catch basins shall have a minimum catch of 24 inches below 
the invert. 

2. Shall be precast concrete steel or fiber reinforcement construction. 
3. Adjustment rings shall be precast concrete. 
4. Grates and covers shall be ductile iron and frames cast iron. Covers shall be 

marked “STORM.” 

B. Structure Size 

Catch basin or manhole size shall be determined by pipe orientation at the junction 

structure. A plan view of the junction structure, drawn to scale, will be required when more 
than four pipes enter the structure on the same plane, or if angles or approach and 
clearance between pipes is of concern. The plan view must ensure a minimum distance of 
solid concrete wall between pipe openings of 8 inches for 48-inch and 54-inch manholes, 
and 12 inches for 72-inch manholes. 

C. Spacing 

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

D. Covers and Grates 

Vaned grates shall be installed on all catch basins located within the street, gutter, or 
shoulder.  Herringbone grates may be used in high pedestrian areas, including parking lots 
and crosswalks.  Catch basin grates and covers shall have the bolt down capacity.  Inlets 
should not be located directly in front of ADA ramps.  Inlets should be located so as to 
reduce the amount of water passing in front of ADA ramps. 

E. Elevation 

All manholes, inlets and catch basins shall be constructed to finished grade. In areas of 
new and existing pavement, the grate rim elevation shall be set to promote drainage flow. 
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F. Access 

All catch basins to be owned and maintained by the Town shall be located within 50 feet of 
a paved access.  
 

6.5 Channels 

The Town allows the use of open vegetated channels to convey storm water runoff when 
possible outside of the right of way and within easements.  Any open channels proposed 
to be located within public rights of way shall require specific approval from the Town. 
 

6.6 General Notes (Sedimentation/Erosion Control and Storm Sewer) 

The General Notes, provided on Standard DWG. SE-0 shall be included on any plans 
that include land disturbing activities.  The General Notes, provided on Standard Dwg. 
SW-0 shall be included on any plans that provide for the installation of storm sewer. 
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Town of Friday Harbor
PO Box 219 / Friday Harbor / WA / 98250  
(360) 378-2810 / fax (360) 378-5339 / www.fridayharbor.org

STORMWATER WORKSHEET 
DETERMINING STORMWATER MANAGEMENT REQUIREMENTS: This Stormwater Worksheet should be 
completed and submitted with a site plan.  The worksheet will determine whether a Stormwater Site Plan is 
required in conjunction with a building permit application or other land use approval application that involves 
stormwater review.  The basic information will also be helpful for completing a Stormwater Site Plan, if required. 

Definitions:

ft2 - square feet

cy - cubic yard, 1 cubic yard = 27 cubic feet

1 acre = 43,560 ft2 

Land-disturbing activity is any activity that results in movement of earth, or a change in the existing soil cover (both 
vegetative and non-vegetative) and/or the existing soil topography.  Land disturbing activities include, but are not 
limited to clearing, grading, filling, excavation, and compaction associated with stabilization of structures and road 
construction. 

Native vegetation is vegetation comprised of plant species, other than noxious weeds, which reasonably could have 
been expected to naturally occur on the site.  Examples include species such as Douglas fir, western hemlock, 
western red cedar, alder, big-leaf maple, and vine maple; shrubs such as willow, elderberry, salmonberry, and 
salal; herbaceous plants such as sword fern, foam flower, and fireweed. 

LAND DISTURBING ACTIVITY, CONVERSION OF NATIVE VEGETATION, AND VOLUME OF CUT/FILL 

     Answer the following two questions related to 
     conversion of native vegetation: 

Does the project convert 3/4 acres or more of
native vegetation to lawn or landscaped areas? 

Yes No 

Does the project convert 2-1/2 acres or more of

native vegetation to pasture? 

Yes No 

Indicate Total Volumes of Proposed:

Calculate the total area to be cleared, graded, filled,   
excavated, and/or compacted for proposed development 
project.  Include in this calculation the area to be cleared for: 

Construction site for structures _________________ ft2

Drainfield, septic tank, etc. ____________________ ft2

Well, utilities, etc. ___________________________ ft2

Driveway, parking, roads, etc. ___________________ft2

Lawn, landscaping, etc. ______________________ ft2

Other compacted surface, etc. _________________ ft2

Temporary construction area on site ____________ ft2

Temporary construction area off site ____________  ft2

Total Land Disturbance ____________________ ft2

        Cut __________    Fill __________  (cy) 

Size of parcel  _________ acres Size of parcel in square feet _________________ ft2

ATTACHMENT 6.1

PARCEL #  PROJECT/APPLICANT NAME: 

0

0
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Projects that must comply only with Minimum Requirement #2, Construction Stormwater Pollution Prevention, shall submit 
the Small Project Certification.  The proponent is responsible for employing the 12 Elements to control erosion and 
prevent sediment and other pollutants from leaving the site during the construction phase of the project.

APPLICANT SIGNATURE By signing the Stormwater Calculation Worksheet, I as the applicant/owner attest that the information provided herein 

is true and correct to the best of my knowledge. I also certify that this application is being made with the full knowledge and consent of all owners 
of the affected property. 

________________________________________            ________________________ 
(LANDOWNER OR AUTHORIZED REPRESENTATIVE SIGNATURE) (DATE) 

STORMWATER CALCULATIONS – IMPERVIOUS SURFACE 

Impervious surface is a hard surface that either prevents or slows the entry of water into the soil as under natural 
conditions prior to development.  A hard surface area which causes water to run off the surface in greater 
quantities or at an increased rate of flow from the flow present under natural conditions prior to development.  
Common impervious surfaces include, but are not limited to roof tops, walkways, patios, driveways, parking lots or 
storage areas, concrete or asphalt paving, gravel roads, packed earthen materials, and oiled, macadam or other 
surfaces which similarly impede the natural infiltration of stormwater. 

NEW EXISTING 

Structures (all roof area) Structures (all roof area) 

Sidewalks Sidewalks 

Patios Patios 

Solid Decks 

_________________ft2

_________________ft2

_________________ft2

_________________ft Solid Decks 

_________________ft2

_________________ft2

_________________ft2

_________________ft2

(without infiltration below) (without infiltration below) 

Driveway, parking, roads, etc._______________ft2

Other _________________ft2

Total Existing   _________________ft2

Driveway, parking, roads, etc._______________ft2

Other _________________ft2

Total New    _________________ft2

TOTAL NEW + TOTAL EXISTING*  _________________ft2 *This amount will be used to check total lot coverage.

DEVELOPMENT v. REDEVELOPMENT 

Divide the total existing 
impervious surface above by the 
size of the parcel and convert to 
a percentage.
                        ____________

Does the site have >35% or 
more existing impervious surface? 

The proposal is considered new development. Answer 
questions in Figure 1-3.1 Flow Chart for New
Development to determine project size (next page). 

The proposal is considered redevelopment Answer 
questions in Figure 1-3.2. Flow Chart for
Redevelopment to determine project size (next page). 

yes 

no 

0 0

0

0%



Figure I-3.1: Flow Chart for Determining Requirements for New 
Development
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Figure I-3.2: Flow Chart for Determining Requirements for 
Redevelopment

2019 Stormwater Management Manual for Western Washington

Volume I - Chapter 3 - Page 90
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Small Project Certification 

Permanent and temporary drainage on site is designed to divert stormwater away from my 
on-site septic system or any neighboring on-site septic system. 

yes no 

yes no 

I understand that my project must comply with Minimum Requirement #2 in the Department of Ecology 2019 
Stormwater Management Manual for Western Washington as amended.  I have read the Construction Stormwater 
Pollution Prevention Fact Sheet and will implement Best Management Practices (BMPs) as applicable to my project.  

This certification may only be used if you answer yes to all of the questions below (check yes or no).  Otherwise, 
a submittal prepared by a licensed engineer may be required.  

My project will not discharge stormwater runoff into a critical area (including but not limited to: 
geohazard area or its 30-foot buffer, wetland or Fish and Wildlife Habitat Conservation Area). 

Applicant Signature 

By signing the small project certification, I as the applicant/owner attest that the information provided herein is true and correct 
to the best of my knowledge. 

(landowner or authorized representative signature) (date) 

My proposal is a small project, which means it will create less than 2,000 square feet of new, 
replaced, or new-plus-replaced impervious surface area, and has less than 7,000 square feet of 
land-disturbing activities as defined on the Stormwater Worksheet.  

yes no 

Town of Friday Harbor
PO Box 219 / Friday Harbor / WA / 98250  
(360) 378-2810 / fax (360) 378-5339 / www.fridayharbor.org

ATTACHMENT 6.2

yes no My project will not create a nuisance by allowing or causing flooding to occur on private 
property that is likely to or does result in damage to persons or property. 
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CONSTRUCTION STORMWATER POLLUTION PREVENTION 
Best Management Practices (BMPs) Fact Sheet 

The applicant shall consider the twelve Construction Stormwater Pollution Prevention elements and 
implement applicable BMPs.  There is no additional submittal required as part of the permit application. 

The following twelve elements must be considered for Construction Stormwater Pollution 
Prevention before and during the construction phase of the project: 

1. Mark Clearing Limits
2. Establish Construction Access
3. Control Flow Rates
4. Install Sediment Controls
5. Stabilize Soils
6. Protect Slopes

7. Protect Drain Inlets
8. Stabilize Channels and Outlets
9. Control Pollutants
10. Control Dewatering
11. Maintain Best Management Practices
12. Manage the Project

Each of the twelve elements is described in more detail below: 

1. Mark Clearing Limits
By minimizing the limits of clearing on the site, a builder can minimize stormwater runoff and provide 
effective control of pollution. 

2. Establish Construction Access
Much of the sediment that leaves a construction site does so on the wheels of delivery and construction 
vehicles that drive off a project site.  Construction access must be limited to a single location and a 
properly constructed Stabilized Construction Entrance (BMP C105) should be included on the site. 

3. Control Flow Rates
Stormwater that leaves a project site unimpeded may exceed the capacity of the existing stormwater 
control facilities downstream and may contain sediment that may be deposited as the velocity of the 
runoff decreases.  Stormwater protection on a construction site should include measures to control the 
flow rate of runoff from the site.  This can be done by installing a Sediment Trap (BMP C240) or other 
measure that will impede the flow of water off a construction site. 

4. Install Sediment Controls
In addition to limiting the rate of stormwater flow off a construction site, measures should be put in place 
to treat the runoff and remove sediment.  Limiting of the cleared area (Element 1) will assist in this effort, 
but there will be exposed soils that may move with the runoff.  Suggested BMPs for controlling sediment 
include Straw Wattles (BMP C235), Brush Barrier (BMP C231), Gravel Filter Berm (BMP C232), and Silt 
Fence (BMP C233).  Installation of a Sediment Trap (Element 3) is an additional sediment control 
feature.

5. Stabilize Soils
An additional measure that can minimize sediment transport in runoff is to stabilize soils on the site 
with mulch or some other covering.  This will limit the amount of soil that is exposed to rainfall, thus 
limiting the sediment that could potentially leave the site.  BMPs that could be used for this include 
Mulching (BMP C121), Nets and Blankets (BMP C122), and Plastic Covering (BMP C123).  During 
periods of dry weather, dust can become a problem and sediment could be transported from the site in 
high winds.  BMP C140 Dust Control should be followed to limit loss of soils in windy conditions. 
 

Town of Friday Harbor
PO Box 219 / Friday Harbor / WA / 98250  
(360) 378-2810 / fax (360) 378-5339 / www.fridayharbor.org
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6. Protect Slopes
If the cleared area includes slopes of 3:1 (Horizontal:Vertical) or steeper, the slopes should be protected 
to limit runoff.  If the slopes are not protected, rills and gullies may form, transporting sediment to the 
lower elevations and potentially off the construction site.  The slopes should be graded to minimize 
erosion and runoff at the downstream end of the slopes, and runoff should be collected and treated.  The 
following BMPs could be used:  Surface Roughening (BMP C130), Interceptor Dike and Swale 
(BMP C200), and Pipe Slope Drains (BMP C204). 

7. Protect Drain Inlets
Runoff from urban construction sites often discharges into existing stormwater collection systems.  Water 
enters the collection system through drain inlets.  If there are drain inlets downstream of a construction 
site, they should be protected using BMP C220 Storm Drain Inlet Protection. 

8. Stabilize Channels and Outlets
Any temporary on-site channels or ditches that are used to control runoff should be stabilized to prevent 
erosion in the channel.  BMP C202 Channel Lining and BMP C209 Outlet Protection should be used. 

9. Control Pollutants
The best way to control pollution is to limit the source of pollution.  Construction debris should be 
maintained in a safe location.  Vehicle maintenance on the construction site should be minimized and 
any spill should be promptly cleaned up.  Concrete spillage should be kept to a minimum and cleaning of 
the concrete trucks after they have unloaded should be done in an area that will not drain off site (see 
BMP C151 Concrete Handling). 

10. Control Dewatering
In some cases, excavation for the foundation or below-ground structures will encounter groundwater.  
This water must be removed (dewatered) from the excavation.  Discharge of this groundwater must be 
treated in a manner that will not cause damage downstream due to flow rates or added pollution.  There 
are no specific BMPs identified for this activity, but the water should be handled with care to assure that 
soils or other pollutants are not added to this flow. 

11. Maintain BMPs
Installation of the appropriate BMPs is not adequate to completely control stormwater runoff.  The BMPs 
that have been installed on the project must be inspected and maintained during the duration of the 
construction project.  In addition, the temporary controls that were installed for construction should be 
removed within 30 days of completion of the work.  Typically, once construction has been completed, the 
temporary facilities are not maintained, and by removing the facilities, it will ensure that these will not fail 
and discharge water or sediment that had been previously trapped or contained. 

12. Manage the Project
Management of a project has four aspects: 

1. Phasing construction to prevent transportation of runoff and sediment,
2. Limiting the work during seasons where large amounts of rainfall could be 

anticipated,
3. Coordination with utilities and other contractors, and
4. Inspection and monitoring.

All of these four aspects are important and must be followed to ensure a project that will have minimal 
impact on the environment.  Volume II of the Manual contains additional BMPs that could be used on 
site.  The applicant is encouraged to review the Manual to see if other BMPs may be applicable to, or 
more useful on, a particular site. 

Construction Stormwater Pollution Prevention 10/8/2021 
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7.0 WATER SERVICE 

A. The Town owns and maintains a municipal water system that services the Town and 
portions of unincorporated San Juan County.  The Town’s water service area for new 
connections is limited to within the Town.  Connection to the Town’s water system is 
required when mains are within 200 feet of a facility.  All water improvements must be 
inspected before covering.  Privately constructed improvements (e.g., in a new 
subdivision) do not become property of the Town until officially accepted by Town 
Council.  All water system improvements and meter vault locations must be approved in 
advance by Town.  Application for service is made at the Town Hall. 

B. The applicant shall submit calculations, stamped by a Washington State licensed 
professional engineer, supporting the proposed water main extension meets the Town's 
fire flow requirements, and static and residual pressures. 

C. Water service outside the Town is not available except for specific building lots whose 
right to connect was previously established by Ordinance. 

7.1 Definitions 

A. Air/Vacuum Relief Valve:  An air valve placed at the high points in a pipeline to release 
air automatically and prevent the pipeline from becoming air-bound with a resultant 
increase of pressure and also permits inlet of air into an empty pipe to relieve a vacuum. 

B. Backflow:  A flow condition, induced by a differential in pressure that causes the flow 
of water or other substances in the opposite direction than intended allowing 
contaminants to enter the public water system.  

C. Blocking Plate:  A tool fabricated from metal plate to temporarily block flow through a 
flanged connection. 

D. Check Valve:  A valve provided with a hinged disk that opens in the direction of normal 
flow and closes with reversal of flow.   

E. Distribution Main:  A public water pipe comprising part of the distribution system used 
to deliver potable water, for customer needs which, in many cases, includes irrigation 
and fire protection, to the customer's individual service line(s); and to deliver water to 
fire hydrants for fire protection.  

F. Distribution System:  That portion of a public water system which conveys water from 
the transmission facilities to consumers. 

G. Fire Flow:  A water demand for a specific development to be used in the design of the 
water system for the project.  Section 7.2 C lists the minimum fire flow requirements. 
The system must be designed to deliver this flow, on top of the maximum day demand, 
without dropping the pressure below 20 PSI, and without exceeding a velocity of 15 feet 
per second, in any portion of the system, whether new or existing. 
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H. Gate Valve:  A valve in which the closing element consists of a disk which slides over 
the opening or cross-sectional area through which water passes, and fits tightly against 
it. 

I. IFC:  International Fire Code 

J. Pressure Reducing Valve (PRV):  An automatic control valve designed to reduce a 
higher inlet pressure to a lower constant outlet pressure regardless of fluctuating flow 
rates and/or varying inlet pressure. 

K. Private Service Line: Is the pipe that extends from the water meter to the customer and 
delivers potable water for domestic needs as well as, in some cases, irrigation and fire 
protection. 

L. Transmission Main:  A large diameter public water pipe comprising part of the 
distribution system used to deliver large quantities of potable water over long distances 
from the source to a reservoir, booster pumping facility, and/or to a networked system 
of distribution mains.  Typically, services and fire hydrants are not connected to 
transmission mains.   

M. Water Service Tap & Service Line:  The water service tap is the connection to the 
distribution main of a service line.  The service line is the pipe which extends from the 
service tap to the water meter. 

7.2 Water Demands 

A. Average Day and Maximum Day Demands 

1. The Maximum Day Demands shall be estimated in accordance with the most 
current edition of the Town of Friday Harbor’s Water System Plan.  

2. Use the gross developable acreage when calculating the demands.  This demand 
is used for designing most systems within a well-established water grid. 

B. Peak Hour Demands 

1. The Peak Hour Demands shall be estimated as stated above.  Use the gross 
developable acreage when calculating the demands.  This demand is used for 
sizing remote systems, single feed systems, or newly developing areas. 

C. Fire Flow Demands 

1. The minimum fire flows list below are required.  In all cases water facilities shall be 
provided to supply fire flows commensurate with the fire code. 

Single family residential – 500 gpm for a duration of 30 minutes 

Multifamily residential/Commercial 750 gpm for duration of 60 minutes 

Industrial:  1,000 gpm for a duration of 60 minutes  

2. In sizing piping and other public water system components, the required fire flows 
are added to Maximum Day Demands for determining total consumptive use. 
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D. Hydraulic Modeling 

1. On some projects, the Town will require that a hydraulic model be performed to 
prove that the design meets minimum standards.  The determination of whether a 
project must be modeled is at the sole discretion of the Town.  If the Town or its 
consultants complete modeling the Developer shall reimburse the Town for its 
costs. 

2. Steady-state hydraulic models are allowed, provided the following conditions are 
met: 
a. The system reservoirs shall be modeled at the lowest elevation in their 

operating range. 
b. Fire-flow scenarios shall be evaluated under max-day demand conditions. 
c. The existing water system must be included in the model back to the 

reservoir, or to a main determined by the Town to be large enough that the 
project’s demands would be hydraulically insignificant. 

d. Demands shall be calculated only in accordance with the method contained 
in the Town of Friday Harbor’s Water System Plan Update.  This calculation 
shall be included in the model submission. 

e. The datum used for elevations within the model shall be clearly referenced. 
f. The model submission shall include a map with pipe and node numbers 

legibly marked, and reservoirs identified as actual or representative of a tie-
in to the existing water system.  The map shall also include references to 
existing streets and features to help orient the map properly. 

7.3 Water Pressure 

A. Water pressures during maximum day demand conditions, with reservoirs at average 
water level, should be designed between 45 and 80 psi at every point in the system 
unless approved by the Town. 

B. Residual water pressures during fire flow demand conditions shall be designed to be no 
less than 20 psi at every point in the system.   

C. Pressures over 80 psi:  If static pressures exceed 80 psi then each service line shall be 
required to have an approved individual pressure reducing valve set to reduce pressure 
on the consumer side of the valve to between 40 and 50 psi.  The cost to install the 
pressure reducing valve shall be at the customer’s expense. 

D. Where the water system is expanded in such a way as to be delivering water in excess 
of 80 psi of static pressure, a PRV station shall be installed on the distribution line at the 
location necessary to reduce delivered pressures to below 80 psi. 

E. Areas Served by Pressure Reducing Valves:  Some areas may be supplied through 
pressure reducing valves in the main supply system.  In areas where this is allowed, no 
matter what the local service pressure is, an individual pressure reducing valve is also 
required for each service connection. 
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7.4 Size of Pipe 

A. Standard Sizes 

B. Only the Town’s standard sizes of pipes shall be allowed, unless otherwise approved.  
Standard sizes are 8", 10”, and 12". 

C. Exceptions to the above sizes are as follows: 

1. In cases of a bridge crossing (existing bridge) or other conditions where a standard 
size would be infeasible or would limit the capacity below that needed, special 
consideration may be given to using non-standard sizes.  

2. 6-inch piping shall only be allowed on hydrant lines which are less than 50 feet in 
length.  All other lines shall be 8” or larger. 

D. Service line sizes shall be coordinated with the Town. 

E. Sizing Based on Velocity 

1. The following criteria shall be used to determine the sizes of the pipes to be used: 
a. At maximum day demand, 5 fps maximum design velocity. 
b. At fire flow demand, 15 fps maximum at required fire flow. 

7.5 Type of Pipe 

A. All pipes shall be clearly marked with the manufacturer’s name, type, class and 
thickness as applicable.  In accordance with Safe Drinking Water Act (SDWA) 1417 
(a)(1) A all pipe, pipe or plumbing fixture, and solder or any flux in drinking water system 
shall be lead free. 

1. Mains 
a. PVC Pipe (Preferred): 6-inch through 12-inch pipe shall meet the 

requirements of ANSI/AWWA C-900.  Pipe greater than 12-inch shall meet 
the requirements of ANSI/AWWA C-905.  PVC pipe shall have the same 
outside dimensions as ductile iron pipe and shall be a minimum of SDR 18. 
Pipe shall be listed by Underwriters’ Laboratories, Inc. 

b. Ductile Iron Pipe (By Town Approval): 6-inch through 12-inch pipe shall meet 
the requirements of AWWA C-151, Class 52, with a 1/16” cement mortar lining 
meeting the requirements of AWWA C104.  Ductile iron pipe be joined by 
using bolted flanged joints shall be Special Thickness Class 53. Non-
restrained joints shall be either rubber gasket type, push on type, or 
mechanical type meeting the requirement of AWWA C111. 

c. High- Density Polyethylene (HDPE) Pipe (by Town Approval): 6-inch through 
12-inch pipe shall meet the requirements of AWWA C906 and ASTM D3350 
having a cell classification of 345464C or better (PE3408).  The pipe must be 
DR 11 rated for a minimum pipe pressure of 200 psi. HDPE pipe shall be butt 
fused welded.  Pipe dimensions and workmanship shall conform to ASTM 
F714.  Pipe shall be Ductile Iron Pipe Size (DIPS).  Saddles shall be electro 
fusion welded.     
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d. Restrained Joints: The restraining of ductile iron pipe, fittings and valves shall 
be accomplished by the use of either a bolted or boltless system.  Any device 
utilizing round point set screws shall not be permitted.  All couplings installed 
underground to connect ductile iron or PVC pipe shall be manufactured of 
ductile iron. 

2. Service Lines, including Private Service Lines 
a. Service lines shall be Type K Copper pipe, Rehau PEX pipe or  high density 

polyethylene tubing (copper tube size) meeting the requirements of AWWA 
C901, SDR 11, with a minimum pressure rating of 200 psi.  Refer to Standard 
Drawings for additional requirements. 

7.6 Fittings 

A. All fittings for ductile iron pipe or PVC pipe shall be ductile iron compact fittings 
conforming to AWWA C-153 or Class 250 Gray Iron conforming to AWWA C-110. Joints 
shall meet the requirement of AWWA C-111.  Where possible, provide griprings or 
megalug joint restraints at all mechanical joints instead of thrust blocking.  Thrust blocks 
shall be provided at ends of dead end lines, at vertical bends and opposite the lateral 
branch tees.  Fittings shall be cement mortar lined, meeting the requirements of AWWA 
C104.  Gaskets for flat faced or raised faced flanges shall be 1/8-inch thick neoprene 
having a durometer of 60 plus or minus 5 or 1/16 cloth inserted.  Bolts, nuts and washers 
used for securing fittings shall be of similar material.  Steel bolts shall meet the 
requirements of ASTM A307 or ASTM F568 for carbon steel or ASTM F593 or ASTM 
F738 for stainless steel. Nuts shall meet the requirements of ASTM A563 for carbon 
steel or ASTM F594 or ASTM F836 for stainless steel. Iron bolts and nuts shall meet the 
requirements of ASTM A536, grade -45-12. 

B. All fittings for HDPE pipe shall be standard HDPE fittings, meet the HDPE pipe 
specifications in Section X.5 A. above, and be manufactured by injection molding or 
extrusion and machining.  All fittings shall have the same working pressure as the pipe. 
 
Pipe sections shall be joined by butt fusion or electrofusion complying with ASTM D2657 
and the joints shall be equal or greater in strength than the pipe.  Socket fusion joints 
shall not be used.  Class 150, ANSI B16.5 flanges shall be use for connections for 
flanged connections of another material.  Flange backing rings used shall be cast iron, 
hot dipped galvanized with galvanized nuts, bolts and washers or 316 stainless steel 
with 316 stainless steel nuts, bolts and washers.  All bolts, buried and unburied, shall be 

coated with Armite Anti-Seize Compound No. 609, or equal, prior to installation.  

C. Bends are required where a change of direction of the water main occurs which cannot 
be accommodated by pipe joint deflection as provided in Section 7.15...  Tees and 
crosses are required where lateral mains are needed as part of the project and where 
future needs dictate.  Tees are required where fire hydrant leads are needed as part of 
the project and where future fire hydrant or main extension needs dictate.  Reducers are 
needed where a change of pipe size is required.  All fittings shall be mechanical joint 
type unless otherwise specified. 

D. Thrust blocks shall be required on all bends, sized according to the soil bearing capacity. 
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7.7 Distance from Other Utilities 

Water mains are typically installed 5 feet north or east of the street centerline. Water line 
locations and distances from other utilities shall meet the criteria outlined by the 
Washington State Department of Ecology and the Washington State Department of 
Health.  No new utility pole shall be located within 8 feet of an existing hydrant or water 
line. 

7.8 Depth of Pipes 

Water mains shall be installed with minimum cover of 30 inches and service lines with 
a minimum cover of 24 inches. 
 
More than 4 feet of cover will be permitted on a case by case basis to allow for 
adjustment to other previously existing utilities.  Consideration shall be given to the 
vertical alignment of future or proposed roadways whenever known. 

7.9 Laying Pipe on a Radius 

A. Pipe may be laid on a radius provided the radius is a minimum of 1.33 times the minimum 
radius allowed by the manufacturer (75% of the manufacturer’s allowable joint 
deflection).  If pipe cannot be laid on a radius then it shall be laid on tangent sections 
with appropriate bends placed at approximately equal intervals around the curve.   

7.10 Valves 

A. Gate Valves, 6-inch to 12-inch:  Gate valves shall be used on all 6-inch to 12-inch lines 
and shall be M&H Style 929 or Clow Medallion.  The design, materials, and workmanship 
of all gate valves shall conform to AWWA C-515.  Gate valves shall be resilient wedge 
non-rising stems (NRS) with two internal O-ring stem seals.   

B. Valve operator shall be of the traveling nut or worm gear type, sealed, gasketed, and 
permanently lubricated for underground service. Valve operators shall be constructed to 
the standard of the valve manufacturer to withstand all anticipated operating torques 
and designed to resist submergence in ground water. 

C. All valves installed for future extensions shall be plugged by blind flange or mechanical 
plug. 

D. Valve Locations 

1. Valve spacing shall exceed more than 800 feet in residential areas, nor more than 
500 feet in commercial areas. 

2. At intersections: 
One valve on each leg.  
Valve on dead end line where dead end line intersects the main water line. 
Provide ability to serve water line from alternate directions in a looped system, 
while isolating a section of main for maintenance, repair or continuation. 
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E. Air/Vacuum Relief Valves:  Air/vacuum relief valves are needed at high points to allow 
release of air during filling the pipe with water as well as to allow accumulated air to be 
expelled under normal operation.  Further, air valves are needed to prevent a vacuum 
from occurring and to allow air into the main when draining the pipe.   

F. Blow-Off Valves/Assembly:  If a fire hydrant is not located at the end of a dead end main, 
a blowoff assembly shall be required.  The pressure rating for blowoff assemblies shall 
be 200 psi. 

G. Valve Box:  Valve boxes shall be installed on all buried valves.  The box shall be of cast 
iron, two piece slip type standard design with a base corresponding to the size of the 
valve.  The box shall be coal tar painted by the manufacturer using its standard.  The 
cover shall have the word “WATER” cast in it.  

H. All valves installed for future extensions shall be plugged by blind flange or mechanical 
plug. 

7.11 Thrust Blocking 

A. Where used, the location of all thrust blocks shall be shown on the plans.  Thrust block 
concrete shall be have a minimum 2,500 psi strength and placed against undisturbed 
earth.  A plastic barrier shall be placed between all thrust blocks and fittings.  See the 
Standard Plans for thrust block location and sizing requirements/calculations.   

7.12 Marking Tape and Tracer Wire 

A. All pipe and services shall be installed with continuous marking tape installed 12 inches 
above the water main.  The marking tape shall be plastic non-biodegradable, metal core 
or backing marked “water” which can be detected by a standard metal detector.  Tape 
shall be Terra Tape “D” or approved equal.  In addition to marking tape, install a tracer 
wire. Tracer wire shall be 14 gauge copper, continuous solid core, with 30 mil HDPE 
insulation and rated for direct burial.  .  The tracer wire shall be taped to the top of the 
pipe at 10-foot intervals, brought up the outside of the lower portion of a valve box and 
then inside the upper section. 

7.13 Connections 

A. Water Main Extensions 

1. It is the policy of the Town to require any developer or owner making a main 
extension to bring the main to the further edge or line of the property to be served 
and used.  

2. Mains serving more than 20 lots or three fire hydrants must be looped. 

B. Water Main Connections 

1. The existing water system shall remain in operation during connections. 
Connections shall be by tapping tee or inline valve. 

2. When connecting a new water main to an existing water main restrained joints on 
all fittings shall be required. 

3. Prior to connecting a new water main to an existing water main all pressure testing 
and bacteria testing shall pass before the connection is made. 
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4. A representative for the Town must be present during the connection.  Contact the 
Town 48 hours prior to making the connection. 

5. The Town representative may require additional thrust blocking or any pipe 
deflection. 

C. Service Connections  2 Inch and Smaller 
 
1. Single Parcels.  No connection to the water system shall be made until all 

applicable fees are paid (FHMC 13.05.020).  Once the applicable fees are paid the 
Town shall tab the main, and furnish and install the service line, meter setter, curb 
stops, a meter, meter box and such valves as may be required. 

2. Plat Subdivisions and Roadway Reconstruction Projects.  The developer shall be 
responsible to tap the new mains and be responsible to furnish and install the 
service line, meter setter, curb stop, meter box and such valves that may be 
required before the main is pressure tested and connected to the Town’s system.  
Meters will not be installed until the applicable fees are paid.  The Town will provide 
and install the meters. 

D. Service Connections 3 Inch and Larger 

1. No connection to the water system shall be made until all applicable fees are paid 
(FHMC 13.05.020).  All service taps to live water mains shall be made by the 
Contractor and witnessed by the Town.  All other work associated with the water 
service line, vault and meter installation shall be performed by the Contractor and 
will be monitored by the Town. Once the applicable fees are paid the Town shall 
furnish a meter. 

E. Water Meters 
 
1. All water use and service shall be through a meter. Making connection with the 

domestic water system, each residential, commercial or industrial building shall be 
considered an individual consumer and shall be supplied through a separate meter 
and service connection.  Sub-metering for individual units within a building is 
permitted, when the individual meters are supplied from a separate service 
connection to the Town’s main.  The Town will not be responsible for reading of 
sub-meters. 

2. Meters shall be placed in right of way or easements dedicated to the Town. 
3. Meters shall be installed behind the sidewalk or in the planter area. 
4. Meters shall not be installed in driveways, sidewalks or curb ramps unless 

approved by the Town. Where so approved, service lines shall be sleeved beneath 
the sidewalk into the meter box through a 2-inch (minimum sleeve). 

F. Backflow Prevention Device 

1. If required by the Town any service shall be contingent upon the installation of a 
backflow prevention device of a type approved by the Washington State 
Department of Health for the protection of the Town’s water supply from cross 
connection.  All backflow devices shall be installed, tested and monitored per the 
Town’s Cross Connection Control Program (WAC 246-290-490). 



Town of Friday Harbor Design Standards 

January 2022 7.0 WATER 
 Page 7-9 

7.14 Fire Hydrants 

A. Location 
 
1. Fire hydrant locations will be reviewed by the Town.  Hydrants should be located 

as close to a street intersection as possible with intermediate hydrants along the 
street to meet area requirements.  Hydrant spacing shall be as follows: 
 
Single-family residential zones – 400 feet maximum. In cul-de-sacs provide 
hydrant coverage equivalent to a block grid system.  Typically, a hydrant is set 150 
feet from the center of the end lot in the cul-de-sac and a second hydrant is set 
400 feet from this hydrant.  

Commercial and multifamily residential zones -300 feet maximum.  Hydrant maybe 
spaced closer if necessary to provide building coverage or to increase the number 
of hydrants. 
 

2. All supply valves serving hydrants shall comply with Section 7.7. 
3. Hydrants shall be located at the end of radius at intersections, 2 feet (minimum) 

inside of the right-of-way line.  
4. Hydrants shall not be located within 5 feet of wheelchair ramps or within 3 feet of 

driveways. 
5. Hydrants shall be installed in locations that provide clear and unobstructed access 

for operations and maintenance.  A 3 foot clear space shall be maintained around 
the circumference of fire hydrants.  If a hydrant must be located in areas subject 
to heavy traffic protection against damage from collision is needed. 

6. Hydrants on a 6” line must be installed within 50’ of the main. 

B. Requirements 
 
Hydrants installed in the Town’s water system shall meet the following requirements: 

1. M&H Style 929 or Clow Medallion and conform to AWWA C502.  See Fire Hydrant 
Standard Drawing for additional requirements.  

2. The bottom foot valve must have a minimal opening of 5 ¼”. 
3. Hydrant shall be manufactured with operating nut and thrust nut made of bronze 

or stainless steel, with bearings located both above and below the thrust collar and 
the operating nut protected by a cast-iron weather shield. Hydrant shall have safety 
flanges and steel stem coupling.  Nozzle section must rotate 360 degrees. Hydrant 
shall be manufactured with a main valve seat ring of bronze threaded into a bronze 
drain ring.  A 360 degree drain channel shall have a minimum of two drain outlets. 
Hydrant bonnets, barrels, and foot pieces shall be cast iron with internal working 
parts of bronze or stainless steel.  Hydrants shall have a minimum of two 2 ½” 
openings and on 4 ½” port. A Storz adapter shall be installed on all fire hydrants. 

4. Thrust blocks shall be installed behind the hydrant. 
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7.15 Easements 

A. Easements are required for all public water lines outside the public right-of-way. Water 
easements shall be a minimum of 15-feet wide.   Additional width may be required by 
the Town. Easements must be recorded with San Juan County Auditor’s Office on a 
separate recorded document prior to approval of a final plat. 

7.16 Testing 

A. The water main pipes and service lines shall be disinfected and tested before being 
placed in service.  New work may be connected to the existing water system at a new 
or existing valve by providing a flanged connection with a blocking plate installed.  All 
tests shall be performed by the Contractor with the blocking plate in place and shall be 
coordinated and witnessed by the Town.  Notify the Town 2 business days prior to 
testing.  Water for testing and disinfecting shall be obtained by the Developer by 
arrangement with the Town.  All pumps, gauges, plugs, 2-inch blowoffs, saddles, 
corporation stops, miscellaneous hose and piping, and measuring equipment necessary 
for performing the test shall be furnished, installed and operated by the Contractor. The 
Contractor shall provide an oil-filled pressure gauge with a range of 0 to 300 psi.  

B. Feed for the pump shall be from a barrel or other container, wherein the actual amount 
of “makeup” water can be measured periodically during the test period.  All temporary 
connection to the existing water lines for filling or flushing new pipe lines shall be 
equipped with double check valve assemblies to prevent backflow into the existing 
waterline The section to be disinfected shall be thoroughly flushed at maximum flow 
prior to chlorination. 

C. The pipeline shall be backfilled sufficiently to prevent movement of the pipe under 
pressure.  All thrust blocks shall be in place and time allowed for the concrete to cure 
before testing.  Where permanent blocking is not required, the developer shall furnish 
and install all temporary blocking and remove it after testing.  The mains will be filled by 
the Town slowly and air expelled from the pipeline prior to starting the test.  Water will 
be allowed to stand under pressure a sufficient length of time to allow the escape of air 
and allow the lining of the pipe to absorb water.   
 

D. The pipeline shall be subjected to a hydrostatic pressure test of twice its working 
pressure.  The test shall be accomplished by pumping the main up to the test pressure, 
stopping the pump for 15 minutes while things stabilize, then pumping the main up to 
the test pressure again and closing a valve between the pump and the pump and the 
line being tested. The test shall be conducted for a period of two hours. 

During the test, the section being tested shall be observed to detect any visible leakage.  

A clean container shall be used for holding water for pumping up the pressure on the 
main being tested.  This makeup water shall be sterilized by the addition of chorine to a 
concentration of 50mg/l.  The quantity of water required to restore the pressure shall be 
accurately determined by the pumping through a positive displacement meter approved 
by the Town.  
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E. The quantity of water lost during the test period shall not exceed the number of gallons 

as determined by the following formula: 

 

400,266

PSD
L =

 
 

Where: 

 

 L=allowable leakage, gallons/hour 

 S=gross length of pipe tested, feet 

 D=nominal diameter of the pipe, inches 

 P=test pressure during the leakage test, psi 

 

Make-up water shall be pumped from a container that will allow the amount of water 

pumped to be easily computed or verified. 

 

There should be no appreciable loss of pressure during the 15-minute test intervals. 

 

All leaks shall be repaired or defective material replaced and the test repeated as 

directed by the Town. 

 

F. The Contractor shall be responsible for repair of any damage resulting from or caused 

by leak testing. 

G. All tests shall be made with the fire hydrant auxiliary gate valves open and pressure 
against the hydrant valve.  Each valve shall be tested by closing each in turn and 
relieving the pressure beyond.  This test of the valve will be acceptable if there is no 
immediate loss of pressure on the gauge when the pressure comes against the valve 
being checked. The Contractor shall verify that the pressure differential across the valve 
does not exceed the rated working pressure of the valve.  

H. Defective materials and workmanship, discovered as a result of the tests, shall be 
replaced.  Whenever it is necessary to replace defective materials or correct the 
workmanship, the tests shall be rerun at the Developer’s own expense, until a 
satisfactory test is obtained. 

7.17 Disinfection 
 

A. Before being placed into service, new water mains and repaired portions of, or 
extensions to, existing mains shall be chlorinated and a satisfactory bacteriological 
report obtained. In the event two unsatisfactory bacteriological reports are obtained on 
a section of pipe, the Contractor shall revise his method of disinfection and the form of 

applied chlorine. 
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B. Flushing 
 
Sections of pipe to be disinfected shall first be flushed to remove any solids or 
contaminated material that may have become lodged in the pipe. If a hydrant is not 
installed at the end of the main, then a tap shall be provided large enough to develop a 
flow velocity of at least 2.5 fps in the water main. 
 
Taps required by the Contractor for temporary or permanent release of air, chlorination 
or flushing purposes shall be provided by the Contractor as part of the construction of 
water mains. 
 
Where dry calcium hypochlorite is used for disinfection of the pipe, flushing shall be 
done after disinfection. 
 
The Contractor shall be responsible for disposal of treated water flushed from mains and 
shall neutralize the wastewater for protection of aquatic life in the receiving water before 
disposal into any natural drainage channel, i.e., receiving water, waters of the State, 
including wetlands. The Contractor shall be responsible for disposing of disinfecting 
solution to the satisfaction of the Town. At a minimum, chlorinated water shall be 
dechlorinated to a concentration of 0.1 parts per million (ppm) or less, and pH 
adjustment to within 6.5 – 8.5 standard units before discharging to surface waters of the 
State or to a storm sewer system that drains to surface waters of the State. 
 

C. Requirement of Chlorine 

Before being placed into service, new mains and repaired portions of, or extensions to, 
existing mains shall be chlorinated so that a chlorine residual of not less than 25 mg/l 
remains in the water after standing 24 hours in the pipe. The initial chlorine content of 
the water shall be not less than 50 mg/l. 

D. Form of Applied Chlorine 

Chlorine shall be applied by one of the methods which follow, to give a dosage of not 
less than 50 mg/l of available chlorine. 

1. Dry Calcium Hypochlorite – As each length of pipe is laid, sufficient high-test 
calcium hypochlorite (65 to 70 percent chlorine) shall be placed inside the pipe to 
yield a dosage of not less than 50 mg/l available chlorine, calculated on the volume 
of the water that the pipe and appurtenances will contain. 

The number of grams of 70 percent test calcium hypochlorite required for a 20-foot 
length of pipe equals 0.238 × d2, in which “d” is the diameter in inches. 

2. Liquid Chlorine – A chlorine gas-water mixture shall be applied by means of a 
solution-feed chlorinating device, or the dry gas may be fed directly through proper 
devices for regulating the rate of flow and providing effective diffusion of the gas 
into the water within the pipe being treated. Chlorinating devices for feeding 
solutions of the chlorine gas, or the gas itself, must provide means for preventing 

the backflow of water into the chlorine. 
3. Chlorine-Bearing Compounds in Water – A mixture of water and high-test 

calcium hypochlorite (65 to 70 percent Cl) may be substituted for the chlorine gas-
water mixture. The dry powder shall first be mixed as a paste and then thinned to 
a 1 percent chlorine solution by adding water to give a total quantity of 7.5 gallons 
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of water per pound of dry powder. This solution shall be injected in one end of the 
section of main to be disinfected while filling the main with water. 

4. Sodium Hypochlorite – Sodium hypochlorite, commercial grade (12.5 percent Cl) 
or in the form of liquid household bleach (5 to 6 percent Cl), may be substituted for 
the chlorine gas-water mixture. This liquid chlorine compound may be used full 
strength or diluted with water and injected into the main in correct proportion to the 
fill water so that dosage applied to the water will be at least 50 mg/l. 
 

E. Point of Application 

The point of application of the chlorinating agent shall be at the beginning of the pipeline 
extension or any valved section of it, and through a corporation stop inserted in the 
horizontal axis of the pipe. The water injector for delivering the chlorine-bearing water 
into the pipe should be supplied from a tap on the pressure side of the gate valve 
controlling the flow into the pipeline extension. Alternate points of applications may be 
used when approved by the Town. 

F. Rate of Application 

Water from the existing distribution system, or other source of supply, shall be controlled 
to flow very slowly into the newly-laid pipeline during application of the chlorine. The rate 
of chlorine gas-water mixture or dry gas feed shall be in such proportion to the rate of 
water entering the newly-laid pipe that the dosage applied to the water will be at least 
50 mg/l. 

G. Preventing Reverse Flow 

No connections shall be made between the existing distribution system and new 
construction other than by a flange connection with blocking plate in place and a hydrant 
connection with a State Department of Health approved backflow preventer installed in 
the connecting line. 

H. Retention Period 

Treated water shall be retained in the pipe at least 24 hours. After this period, the 
chlorine residual at pipe extremities and at other representative points shall be at least 
50 mg/l. 

I. Chlorinating Valves, Hydrants, and Appurtenances 

In the process of chlorinating newly laid pipe, valves, hydrants, and other 
appurtenances shall be operated while the pipeline is filled with the chlorinating agent 
and under normal operating pressure. 

J. Chlorinating Connections to Existing Water Mains and Water Service Connections 

The chlorinating procedure to be followed shall be as specified in AWWA Standard 
C651. All closure fittings shall be swabbed with a very strong chlorine solution at least 
as strong as liquid household bleach (5 to 6 percent Cl). 
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K. Final Flushing and Testing 

Following chlorination, treated water shall be flushed from the newly-laid pipe until the 
replacement water throughout its length shows, upon test, the absence of chlorine. In 
the event chlorine is normally used in the source of supply, then the tests shall show a 
residual not in excess of that carried in the water supply system. 

A sample tap shall be located ahead of the flushing hose for convenience and for 
sanitary sampling. 

Before placing the lines into service, a satisfactory report shall be received from the local 
or State Health Department on samples collected from representative points in the new 
system. Samples will be collected and bacteriological tests obtained by the Water 
Department.  Upon receiving a satisfactory test result, the line may be placed in service 
by removing the blocking plate, tightening the flanged connection and opening the valve 
at the connection point. 

At a minimum, chlorinated water shall be dechlorinated to a concentration of 0.1 parts 
per million (ppm) or less, and pH adjustment to within 6.5 to 8.5 standard units, if 
necessary, before discharging to surface waters of the State or to a storm sewer system 
that drains to surface waters of the State. 

A Town representative must be on-site to observe the flow testing and sampling.  
Contact the Town two business days in advance. 

7.18 Final Water Main Acceptance 

Prior to the Town accepting the water main the developer shall demonstrate to a Town 
representative that the fire flow and static and residual pressures required in Section 7.2 
and 7.3 are achieved. The Town shall be provided a minimum of two business days 
notice to observe these tests. 

7.19 General Notes (Water) 

The General Notes, provided on Standard Dwg. W-0, shall be included on any plans 
that provide for the installation of  the water systems. 

7.20 Pressure Systems 

A. A pressure system consists of its own pumps, reservoirs and distribution mains.  In some 
limited instances, a system consists of pressure reducing valves to maintain water 
pressure. 

B. As development continues and the water system is expanded, areas will be encountered 
which are at elevations that will require the establishment of additional pressure zones 
in order provide water service within appropriate water pressures.  Generally this will 
require the construction of additional booster pumping stations and reservoirs.  In some 
cases the use of pressure reducing valves will be the means of establishing the pressure 
zone.  However, when considering the use of pressure reducing valves, an examination 
of the potential and feasibility of extending service from an established pressure zone 
which will provide the area within appropriate water pressures and which is supported 
by reservoir(s) storage will be required.  If such an established pressure zone can be 
extended and utilized, preference in this regard will be generally the required approach.  
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The creation of a new pressure zone will be allowed only on approval by the Public 
Works Director. 

7.21 Booster Pump Stations 

A. General 

1. Design of water booster pump stations shall be performed by a professional 
engineer licensed in the State of Washington.  The design of water booster pump 
stations is an engineering matter and is not subject to detailed recommendations 
or requirements other than as required by these Standards.  The applicant’s 
engineer shall submit all supporting documentation, in report form, including all 
relevant design information needed for the Town to review for adequacy of the 
proposed design.  The design report shall be submitted with each water booster 
pump station and shall demonstrate its conformance with the standards as outlined 
herein.  Booster stations are also subject to project approval by Washington State 
Department of Health (DOH).  The applicant’s engineer is responsible for the 
design report and construction document submittal to DOH and for obtaining DOH 
approval prior to construction. 

2. General construction of public and private water booster pump stations and 
appurtenances is required to conform to International Building Code, Uniform 
Plumbing Code and National Electrical Code. Further, during design and 
procurement of components that go into the system, many national standards are 
specified for minimum conformance. 

3. They are as follows: 
a. ANSI -  American National Standards Institute 
b. ASTM -  American Society for Testing and Materials 
c. AWWA -  American Water Works Association 
d. CFR - Code of Federal Regulations 
e. FSS -  Federal Specifications and Standards, General Services  
 Administration 
f. HIPS -  Hydraulic Institute Pump Standards 
g. IEEE -  Institute of Electrical and Electronics Engineers 
h. NEC National Electrical Code 
i. NEMA -  National Electrical Manufacturers' Association 
j. NEPA -  National Environmental Policy Act 
k. NFPA -  National Fire Protection association 
l. OSHA -  Occupational Safety and Health Administration 
m. RCW  -  Revised Code of Washington (Laws of the State) 
n. SEPA -  State Environmental Policy Act 
o. SSPC -  Steel structures Painting Council 
p. UL -  Underwriter Laboratory listing 
q. WAC -  Washington Administrative Code 
r. WISHA -  Washington Industrial Safety and Health Administration 

B. Pump Station 

1. Booster pump stations shall be incorporated whenever a development needs 
higher pressure than is available from the existing source.  Booster pump stations 
constructed as part of new development are part of the water distribution system 
and shall be dedicated back to the Town in the same manner as water main 
extensions.  Booster pump stations shall be of a construction type and outward 
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appearance consistent with the neighborhood.  Unless required for technical 
reasons the facility shall be entirely above ground, with good insulation and sound 
barrier.  The roofing shall be long lasting (50- year life), low maintenance type with 
good insulation for energy conservation.  Private water booster pump stations are 
not allowed.  There shall be suction and discharge headers with easy accessibility.  
On the discharge side, there shall be a sufficient straight run of transmission pipe 
in order to incorporate a flow meter.  A flow meter is required on the discharge line 
preferably above ground inside the building and easily accessible. 

2. The pump station designer shall consider the likelihood of vandalism and break-
in.  The Town may require intrusion alarms wired to communicate to the water 
system operators through the SCADA system, if the Town considers it necessary. 

3. The pump station shall have provisions for communication and connection to the 
Town’s SCADA system via wireless signals. 

4. The pump station site shall be landscaped and irrigated with timed automatic 
sprinklers.  Preference shall be given to shrub patches rather than grass to provide 
screening and decrease maintenance. 

5. A ventilation system is required to protect pump motors from high temperatures. 
6. A heating source is required to maintain temperatures above freezing during cold 

weather. 
7. The station shall be designed so as to ease removal of existing pumps and motors 

for maintenance as well as to allow installation of future pumps and motors.  Easy 
access to the station must be provided for maintenance as well as for daily status 
inspection. 

C. Pumps and Motors 

1. The pump stations shall have at least TWO pumps to provide redundancy.  The 
number of pumps required will generally be dictated by the capacity size of the 
station keeping with prudent modern design for efficiency and flexibility of 
operation to meet varying demands considering summer to winter average daily 
demand varies over a factor of two. The station shall be so designed that required 
maximum day demand can be met with the largest pump out of service. Size the 
pumps so that pump run times are maximized, rather than larger size pumps 
running for repeated short periods. 

2. The pumps selected shall conform to hydraulic standards and the manufacturer 
shall conform to applicable NEMA and ANSI standards. Pump performance curve 
shall have smooth drooping characteristic from the cut-off head to the lowest 
operating head.  The pumps chosen shall operate with high efficiency (75% or 
more) in the operating range.    

3. Pump motor shall always be directly coupled and sized to meet the power required 
by the pump through the designed range of total pumping heads and pumping 
volumes.  Motors shall have copper windings and operate at efficiency of 92% or 
above in the operating range.  Motors shall be three phase squirrel cage induction 
motors. 

4. Pumps shall not be set directly on the floor.  Rather, pumps shall be mounted on 
concrete housekeeping pads.  

5. Pumps shall be provided with mechanical seals. 
6. Pump selection shall meet the following criteria: 

a. The pump performance curve shall support proper pump performance through 
the designed range of total pumping heads and pumping volumes while 
operating within the most efficient portion of the pump curve.  The proper 
operation includes performing without cavitation and within suction heads 
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designed for the pump.  The performance curve shall always be positive from 
shutoff head throughout the range of the curve.  No pump shall be selected 
which has the potential of reaching shutoff head through possible adverse 
system pressure ranges. 

b. Pump motor shall be sized so as not to exceed maximum rated horsepower 
through the designed range of the pump. 

c. Wire-to-water pump/motor efficiency through the designed range of the pump 
shall be an important consideration when selecting such equipment. 

d. Greased lubricated bearings are preferred. 
7. Each pump shall be equipped with isolation valves in the suction and discharge 

lines and a dampened check valve or solenoid activated pilot controlled diaphragm 
check value.  The check valve shall not slam when a pump shuts down.  

8. A flow meter shall be provided on the discharge side on the pumps. 

D. Electrical 

1. Electrical service from the utility shall be 3 – phase, 480 volt standard.  If a 
transformer is provided, the primary shall be connected delta and the distribution 
side wye with neutral grounded.  A separate 240 / 120 volt station service shall be 
provided by the electric utility or derived from a station service transformer. 

2. All station electrical shall conform to the latest National Electrical Code.  All 
electrical components and wirings shall be UL listed as applicable, and be 
industrial grade. 

3. Protection systems are required on electrical equipment to protect against phase-
to-phase and phase-to-ground faults as well as to protect against single phasing. 
The booster station shall have a well-designed grounding system to which all the 
equipment grounds need to be connected. 

4. The short circuit ratings of electrical switchgear shall be the calculated available or 
the industry standard, whichever is higher. 

5. Above grade water booster pump stations shall have receptacles conveniently 
placed to ease maintenance equipment to be plugged in without extension cords.  
All the receptacles shall be GFI or distributed from a GFI circuit breaker installed 
in the station service panel.  One of the duplex receptacles shall be an isolated 
ground type installed near the enclosure containing the SCADA Remote Terminal 
Unit (RTU) 

6. Booster pump stations shall have good interior lighting and dusk to dawn motion 
sensor, tamper proof exterior lighting. 

7. All the controllers and the associated protection equipment shall be centrally 
located in a free standing motor control center (MCC) with copper incoming bus 
sized adequately in order to allow future expansion. NEMA 12 enclosures are 
preferred. The control shall be soft-start/soft-stop with pump control and running 
bypass circuitry.   

8. Each motor drive shall have a motor circuit protector.  Further, each motor shall 
have an integrated protection module to detect and isolate the motor for overload, 
phase loss, phase reversal and ground faults, as a minimum.  There shall be push 
button switches to turn the pump on and off locally and a selector switch (Local – 
Off – Remote) to switch from local to remote control.  Also, there shall be LED 
indicator lights – red to indicate running, green as stand-by. 

9. The MCC shall have indicator instrumentation for station voltage, current, power 
factor, and kW / kWh.  Additionally, each of those meters shall incorporate an 
output signal 4 – 20 mA and / or pulse in order to communicate to the local RTU.  
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E. Auxiliary Generating Equipment 

1. All booster pump stations shall have an auxiliary generator and automatic transfer 
switch.   

2. The following general requirements shall apply to all internal combustion engines 
used to drive auxiliary electrical generating equipment. 

3. The engine must be protected from operating conditions that would result in 
damage. Protective equipment shall be capable of shutting down the engine and 
activating an alarm on site.  Protective equipment shall monitor for conditions of 
low oil pressure and overheating.  Emergency equipment shall be protected from 
damage at the restoration of regular electrical power  

4. Engine block heaters are required on all water cooled units. 
5. Fuel storage is required to supply a minimum of 12 hours of operation at maximum 

design load.  No buried tanks will be allowed. 
6. The engine shall be located above grade with adequate ventilation of fuel vapors 

and exhaust gases.  
7. All emergency power generating equipment shall be automatically exercised.  

Frequency and duration shall be user programmable. 
8. The engine generator unit and automatic transfer switch size shall be adequate to 

provide power for pump motor starting current and for lighting, ventilation, and 
other auxiliary equipment necessary for safety and proper operation of the booster 
station.  Provisions shall be made for automatic and manual start-up and load 
transfer.  The generator must be protected from operating conditions that would 
result in damage to equipment.  Provisions should be considered to allow the 
engine to start and stabilize at operating speed before assuming the load. 
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8.0  STREETS 
This section presents the minimum design standards for public and private streets.  These 
Standards encourage the uniform development of an integrated, fully accessible public 
transportation system that will facilitate present and future travel demands with minimal 
environmental impact to the community as a whole.  The design shall consider the location of 
facilities in relation to land use, pedestrian safety, right of way width, traffic standards and 
safety, landscaping, drainage facilities, ease of maintenance, and the ability to provide 
efficient public services. 

8.1 Definitions 

A. AASHTO : The American Association of State Highway Transportation Officials.  The
abbreviation may also be used throughout these Standards to reference AASHTO’s
publication, “A Policy on Geometric Design of Highways and Streets.”

B. ADA:  Americans with Disabilities Act.

C. ADAAG:  Americans with Disabilities Act Accessibility Guidelines.

D. Clear Sight Area:  The corner area at an intersection or driveway which must be free of
sight obstructions over 36 inches in height to provide adequate sight distance.

E. Clear Zone: The unobstructed, relatively flat area provided beyond the edge of the
traveled way for the recovery of errant vehicles.

F. Cross Slope:  A slope that is perpendicular to the direction of travel.

G. Cul-de-Sac: Short street having one end open to traffic and the other temporarily or
permanently terminated by the vehicle turnaround.

H. Downtown Core:  The area described in FHMC 17.08.125.

I. Driveway: A privately maintained access to any property.

J. Half Street: Street construction along edge of a development, utilizing a portion of the
regular width of right-of-way and permitted as an interim facility pending construction of
the other half of the street by the adjacent owner.

K. Monument: A physical survey monument.

L. Pavement Width: The width of a street from face of curb to face of curb.

M. Traveled Way: The area of street which is intended to carry vehicular traffic.

8.2 Street Frontage Improvements

A. Requirements

All non-single family development shall install street frontage improvements prior to the 
issuance of a building permit for the proposed development.  Land divisions of two or 
more lots shall install street frontage improvements prior to the issuance of final plat 
approval. Such improvements shall include curb and gutter, sidewalk, street storm 
drainage, street lighting system, utilities, landscaping, irrigation, and street widening all 
per these Standards.  Plans shall be prepared and signed by a licensed civil engineer 
registered in the State of Washington.  All frontage improvements shall be made along 
full frontage of property from centerline of right-of-way to the property line.
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B. Exceptions 

 
When the Town deems that the above such improvements cannot be accomplished due 
to unique circumstances of the topography of those adjacent areas required to be 
improved, then the provisions of FHMC Chapter 12.02 shall apply. 

8.3 Streets – Private 

A. All private streets within the Town limits shall be constructed in accordance with the 
Town Engineering Design Standards. 

B. The Town of Friday Harbor will not accept private streets as public streets until such 
streets are bought into conformance with these Engineering Design Standards. 

8.4 Right of Way 

A. Street Classification shall govern right of way width and street section. Town streets are 
divided into four classifications:  major arterial, minor arterials, local access streets, and 
RES (40’ RW and 50’ RW).  Street classification and shall govern right-of-way, road 
width, and road geometrics.  Below is a list of existing street classifications and minimum 
right of way requirements.  Streets not listed are classified as Local Access Streets.  New 
streets will be classified by the Town. 

1. Major Arterials 
 

Street Name From To RW Width 

Court Street First Street Second Street 80’ 

East Street Front Street Harrison Street 80’ 

First Street East Street Northwest Terminus 80’ 

Front Street East Street Northwest Terminus 80’ 

Spring Street Waterfront Argyle Avenue 80’ 

West Street Front Street Second Street 80’ 

2. Minor Arterials 
 

Street Name From To RW Width 

A Street Harrison Street Nichols Street 60’ 

B Street Harrison Street Nichols Street 60’ 

Argyle Avenue Spring Street Town limits 40’ to 50’ 

Blair Avenue Spring Street Guard Street 45’ to 50’ 

Grover Street Argyle Avenue East terminus 60’ 

Guard Street Blair Avenue Town limits 50’ to 60’ 

Harrison Street A Street 300' west of Geneste Street 60' 

Market Street Mullis Street Nash Street 50' 
Mullis Street  Spring Street Town limits 60' 

Nash Street Caines Street  Spruce Street 50' 

Nichols Street Argyle Avenue C Street 50' to 40' 

Park Street Blair Avenue Guard Street 60' 

Second Street Blair Avenue Spring Street 60' 

Spring Street Argyle Avenue Town limits 60' 

Tucker Avenue Guard Street Town limits 45' to 60' 
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3. Local Access Streets 
 

Street Name From To RW Width 

A Street Nichols Street  Web Street 40’ 

Caines Street  Spring Street Argyle Avenue 40’ 

Culver Avenue Guard Street Martin Street 60’ 

Malcom Street Argyle Avenue East terminus 50' 

Marguerite Street Spring Street Guard Street 40' to 50' 

Price Street Spring Street Park Street 40’ to 50’ 

Reed Street Blair Avenue Second Street 40' 

Rhone Street Reed Street East terminus 40' 

Web Street Argyle Avenue A Street 40' to 50' 

4. RES – 50' RW or More 
 
This classification is for streets which are located within residentially zoned areas 
with 50' or more dedicated right of way. 
 

Street Name From To RW Width 

Carter Avenue Guard Street Harbor Street 50’ 

Chinook Way Coho Drive South terminus 50’ 

Coho Drive Chinook Way North terminus 50’ 

Friday Avenue McDonald Street North terminus 60' 

Harbor Street Carter Avenue Tucker Avenue 50' 

John Street Argyle Avenue East terminus 60’ 

Kelsando Circle Larson Street Larson Street 50' 

Larson Street Guard Street Carter Avenue 60' 

Martin Street Tucker Avenue Culver Avenue 60' 

Mason Court Kelsando Circle East terminus 50' 

McDonald Street Tucker Avenue Friday Avenue 50' 

Rose Lane Argyle Avenue West terminus 50' 

Spruce Street Argyle Avenue Rose Lane 50' 

Terra Bella Lane Carter Avenue West terminus 50' 

5. RES – 40' RW or Less 
 
This classification is for streets which are located within residentially zoned areas 
with 40' or less dedicated right of way. 
 

Street Name From To RW Width 

Alder Court West  terminus Spruce Street 40’ 

Beach Court McDonald Street Martin Street 30’ 

Beck Street Geneste Street East terminus 20’ 

Beck Street Gould Street East terminus 20' 

C Street Harrison Street  Franck Street 40' 

Carter Avenue Harbor Street North terminus 40’ 

Charles Place Hillcrest Place Northeast terminus 24' 

Franck Street C Street East terminus 40' 

Geneste Street Harrison Street Beck Street 40' 

Gould Street  Franck Street South terminus 40' 

Green Way Spruce Street East terminus 40' 



Town of Friday Harbor Design Standards 

January 2022 8.0 STREETS 
 Page 8-4 

Street Name From To RW Width 

Harrison Street 300' West of Geneste Street Warbass Way 30' 

Hemlock Court West terminus Spruce Street 40' 

Hillcrest Place North terminus Lampard Road 40' to 30' 

Hunt Street Franck Street Grover Street 40' 

Jennifer Place  North terminus Hillcrest Place 24' 

Lampard Road Town limits Spring Street 30' 

Larson Street Carter Avenue Tucker Avenue 40' 

Linder Street North terminus South terminus 40' 

Maple Street Franck Street South terminus 40' 

Marble Street Tucker Avenue East terminus 30' 

Nelson Street Linder Avenue East terminus 20' 

Perry Place Tucker Avenue East terminus 35' 

Scenic Place North terminus South terminus 40' 

Tree House Place North terminus Hillcrest Place 24' 

Vine Street Franck Street South terminus 40' 

Warbass Way B Street  Harrison Street 40' 

B. Right-of-way requirements may be increased if additional lanes, turning lanes, bus 
loading zones, posted speed, bike lanes, utilities, schools or other factors are required 
as determined by the Town. 

C. Right-of-way shall be conveyed to the Town on a recorded plat and/or by a right-of-way 
dedication deed. 

8.5  Streets – Public 

A. General 

The layout of streets shall provide for the continuation of existing streets in adjoining 
subdivisions or of their future projection when adjoining property is not subdivided.  
Streets, which serve primarily to provide access to residential subdivisions, shall be 
designed to discourage through traffic. 

B. Street Width 

1. Street c lassification and shall govern road geometrics.  Table 8-1 Minimum Street 
Design Standards lists the minimum pavement width for each street classification. 

2. Half-Street improvements are permitted as an interim facility.  Half-Streets 
may be used pending construction of the entire street by the property owner on 
the opposite side of the road.  When a project has frontage on an undeveloped 
or gravel roadway a half street improvement will be required.  This will require 
the full improvement of the side adjacent to the project and the addition of 12 feet 
of the approved road cross-section and a 2-foot gravel shoulder on the side away 
from the development.  Half-streets must be suitable for two-way traffic. 
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Table 8-1 

Minimum Street Design Standards 
 

Design Standards Major Arterial Minor Arterial Local Access RES – 50' RW RES – 40' RW 

Minimum Right of 
Way 

80' 50' to 60' 40' to 50' 50' 40' 

Minimum Pavement 
Width 

63' 38' 28' 24' 22' 

Parking Lane Both Sides Both Sides One Side No NO 

Minimum/Maximum 
Grade 

0.5% to 10% 0.5% to 10% 0.5% to 15% 0.5% to 15% 0.5% to 15% 

Curb 

Cement 
Concrete 
Traffic Curb 
and Gutter 

Cement 
Concrete 
Traffic Curb 
and Gutter 

Cement 
Concrete 
Traffic Curb 
and Gutter 

Cement 
Concrete 
Traffic Curb 
and Gutter 

Cement 
Concrete 
Traffic Curb 
and Gutter 

Sidewalks 
Both Sides: 8' 
Wide 

Both Sides: 6' 
to 8'  

40' RW - 5' 
One Side 
50' RW - 5' 
Both Sides 

Both Sides: 5' 
Wide 

Both Sides: 5' 
Wide 

Planter Strip 
N/A 

0 - 4'-6" as 
determined by 
Town 

5' 5'-6" 5' 

Cul-De-Sac Radius 
(pavement width) 

N/A N/A 

45' turnaround 
radius (55' 
right-of-way 
radius) 

45' turnaround 
radius (55' 
right-of-way 
radius) 

45' turnaround 
radius (55' 
right-of-way 
radius) 

Intersection Curb 
Radius 

30' 30' 25' 25' 25' 

Design Speed (mph) 30 30 25 25 25 

Minimum Centerline 
Radius for Normal 
Grown 

335' 335' 200' 200' 200' 

Stopping Site 
Distance 

AASHTO 
Manual 
Criteria 

AASHTO 
Manual 
Criteria 

AASHTO 
Manual Criteria 

AASHTO 
Manual Criteria 

AASHTO 
Manual 
Criteria 

Street Section 
Dwg. No. ST-1 

Dwg. No. ST-2 
Dwg. No. ST-3 

Dwg. No. ST-4 Dwg. No. ST-5 Dwg. No. ST-6 

Note:  Existing land locked parcels may be accessed by a private easement with a minimum width of 20 feet. 

C. Turnarounds 

1. Cul-de-sac:  Streets designed to have one end permanently closed shall be no 
longer than 400 feet.  At the closed end, there shall be a widened “bulb” having a 
minimum paved radius of 45 feet.  The minimum right of way radius for the bulb 
section shall be 55 feet.  The Town may require an off street walk or emergency 
vehicle access to connect a cul-de-sac at its terminus with other streets, parks, 
schools, or other pedestrian generators. 
a. Unless otherwise approved by the Director, cul-de-sacs shall be designed to 

drain out to the adjacent street. 
b. Cul-de-sac profiles shall be established to provide minimum one percent 

grades at all places along the gutter lines. 
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2. Temporary Dead Ends:  Where a street is temporarily terminated, turn around 
provisions must be provided where the road serves more than six lots or is longer 
than 150 feet.  The turnaround may be a cul-de-sac or a hammerhead with a 
minimum distance on both sides at the centerline intersection of 60 feet to facilitate 
emergency vehicle turn-around.  Curbing is not installed in the temporary cul-de-
sac.  All temporary turnarounds shall be surfaced with an all-weather surface. 
Removal of the temporary cul-de-sac bulb or hammerhead shall be the 
responsibility of the developer who extends the road. 

D. Intersections 

1. Traffic Control:  Traffic control will be as specified in the MUTCD or as modified by 
the Town as a result of traffic engineering studies. 

2. Intersection Design:  Street intersections shall be laid out so as to intersect, as 
nearly as possible, at right angles. Angle of intersection shall be between 85 and 
95 degrees (measured 10 feet beyond the street classification right of way).   For 
safe design, the following types of intersection features should be avoided: 

Intersections with more than four intersecting streets; 

Intersections adjacent to sign obstructions. 

3. Intersection Spacing:  Spacing between adjacent intersecting streets, whether 
crossing or “T” should be as follows: 

 

Highest Classification Minimum 
Centerline Involved Is Offset Should Be 

Major Arterial 300 feet 

Minor Arterial 300 feet 

Local Access 150 feet 

RES 150 feet 

4. Curb:  Curb radius for each street classification is indicated in Table 8-1 “Minimum 
Street Design Standards.”  When streets with different classifications intersect, the 
higher street classification standard shall apply.  Deviations to this may be allowed 
at the direction of the Director as a result of a traffic engineering study. 

5. Approaches:  On sloping approaches at an intersection, landings shall be provided 
with grade not to exceed one foot difference in elevation for a distance of 30 feet 
approaching any street measured from nearest right-of-way line (extended) of 
intersecting street. 

E. Sight Distance for Intersections 

1. Sight Distance Triangle:  The sight distance triangle is a clear sight area formed 
by extending two lines of specified length as shown on the Sight Distance Standard 
Plans. The area within the triangle shall be subject to restrictions to maintain a clear 
view on the intersection approaches. 

2. Vertical Clearance Area:  The vertical clearance area within the sight distance 
triangle shall be free from obstructions to a motor vehicle operator’s view between 
a height of 3 feet and 10 feet above the existing surface of the street. 
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3. Exclusions:  Sight obstructions that may be excluded from these requirements 
include:  utility poles, regulatory signs, trees trimmed from the base to a height of 
10 feet above the street, places where the contour of the ground is such that there 
can be no cross visibility at the intersection, saplings or plant species of open 
growth habits and not in the form of a hedge which are so planted and trimmed as 
to leave at all seasons a clear and unobstructed cross view, buildings constructed 
in conformance with the provisions of appropriate zoning regulations and 
preexisting buildings at the time of enactment of these Engineering Design 
Standards. 

F. On-Street Parking 

1. On-street parking shall be provided as required on Table 8-1 “Minimum Street 
Design Standards.” 

G. Bulbs 

1. Bulbs as shown in the Standard Plans shall be installed on all Major Arterials, Minor 
Arterials, and Local Access Streets unless waived by the Town. 

H. Horizontal Curves 

1. Horizontal curves are to be determined in accordance with normal civil 
engineering procedures, considering design speeds, sight distances, roadway 
crown, building proximity, and vertical grades. The centerline radius shall not 
be less than shown on Table 8-1. 

2. The maximum superelevation on horizontal curves shall be four (4) percent.  The 
minimum horizontal curve radii shall be determined per AASHTO Design for Low 
Speed Urban Streets. 

3. Pavement widening on horizontal curves to accommodate large vehicles shall be 
considered per AASHTO Chapter III - Elements of Design, Table III-23. 

I. Tapers 

1. The standard taper length for narrowing or offsetting of a lane shall be based on 
the design speed, per the MUTCD.  

J. Vertical Curves 

1. Vertical curves shall comply with AASHTO. 

K. Vertical Clearance 

1. All streets, cul-de-sacs, and turnarounds must have a minimum clearance of 
16.5 feet. 

L. Pavement Markings 

1. Design plans for pavement markings shall be submitted to the CDP for review 
and acceptance prior to construction.  Plans shall include all existing and 
proposed striping, show the full width of the street, and show existing conditions 
beyond the proposed development.  Any existing markings that are to be 
removed shall be clearly designated. 
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2. All crosswalks and stop bars shall be thermoplastic.  All other pavement markings 
shall be painted. 

3. All pavement markings shall conform to the MUTCD specifications. 

M. Monuments 

1. Prior to any construction within Town rights-of-way, the Applicant shall employ a 
Washington State Licensed Surveyor to conduct a  thorough search for all 
survey monuments.  Any found monuments shall be referenced in accordance 
with current applicable state laws.  A copy of the references shall be submitted 
to CDP. 

2. If placing new or replacing existing monuments is required the Applicant shall do 
so in accordance with current applicable state laws. 

3. At a minimum, monuments shall be installed at the following locations: 
a. At center of each cul-de-sac; 
b. At point of intersection of all streets; 
c. On the roadway centerline at the end of every plat. 

4. The location of the monuments shall be clearly marked on the construction plans 
and final plat. 

N. Pavement Design 

1. All streets in the Town shall be paved with HMA or cement concrete.  A pavement  
design must be performed for all streets. 

2. The pavement design shall meet the requirements in the latest publication of the 
AASHTO Guide for Design of Pavement Structures.  A soils report, signed and 
stamped by a soils engineer licensed by the State of Washington, shall be based 
on actual soils tests and submitted with the plans.  One soil sample per each 
500 LF of centerline with three minimum per project representative of the roadway 
subgrade shall be taken to determine a statistical representation.  Soil tests shall 
be performed by an accredited materials laboratory. 

3. The structural pavement calculations, soil sample locations, lab results, design 
criteria and recommendations are to be included in a report prepared by 
Washington State Licensed Engineer.  All design factors used are to be listed 
in the report, including traffic loads projected to occur over the life of the pavement.   

O. Hot Mix Asphalt (HMA) 

All HMA shall meet the Town’s HMA Specification.  See Attachment 8-1. 

8.6  Curbs and Gutters and Sidewalks 

A. General 

1. Sidewalks and curbs and gutters and planting strips shall be required as shown on 
Table 8-1 “Minimum Street Design Standards” and the Standard Plans.  Since 
these are minimum standards, they may be modified by the Town should the Town 
determine circumstances require increased widths. 
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B. Curbs and Gutters 

1. Integral cement concrete traffic curb and gutter shall be constructed per the 
Standards Plans on all new construction.  Curbs shall be constructed on 4 inches 
of crushed surfacing top course compacted to 95 percent of the maximum dry 
density.  Special drainage issues may require the use of other curbing with gutter 
grading, upon approval of the Director.  When repairing or replacing existing 
sections of curb, the type of curb constructed may match the adjacent curb. 

C. Sidewalks 

1. Curbs and sidewalks shall be constructed within the Town right-of-way on all 
streets and within private road easements.  The required sidewalk construction 
or repair shall be on all sides of private property parcels adjacent to Town 
streets whenever any permit is issued for new construction or for substantial 
improvements to a parcel, or any improvements resulting in a change of occupancy 
classification. The Director will determine if existing sidewalks are in need of repair.  
Locations of sidewalk placement or repair shall be included on plans submitted 
to the Town for review. 

2. Sidewalks shall be constructed with in accordance with the Standard Plans.  
Sidewalks shall be constructed on 4 inches of Crushed Surfacing Top Course 
compacted to 95 percent of the maximum dry density. 

3. All utility vaults placed within the sidewalk shall be approved by the Town.  All lids 
placed within the sidewalk shall be non-slip. 

4. In the event the Town has raised or lowered an existing street so that the sidewalk 
does not match the new proposed sidewalk level, the Town shall be responsible 
for the costs associated with reconstruction of the new sidewalk. 

D. Curb Ramps 

1. Curb ramps shall be designed in accordance with the requirements of ADAAG, 
and the Standard Plans. 

8.7 Planting Strips and Street Trees 

A. Planting Strips 

1. Planting strips shall be the width shown on Table 8-1 and on the Standard Plans 
unless otherwise directed by the Town.  The planting strip shall be a minimum of 
4.5 feet wide. 

2. When development occurs on sites with existing street trees, the following items 
shall be addressed as part of the project: 
a. All dead or diseased trees must be removed and replaced at the discretion of 

the Director. 
b. Trees that are missing shall be replaced at the discretion of the Director. 
c. Broken or missing irrigation systems shall be repaired or replaced. 
d. Tree grates that are not flush with the surrounding sidewalk shall be raised or 

lowered as necessary to prevent a tripping hazard. 
e. No new utility pole location shall be established closer than 10 feet to an 

existing tree. 
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B. New Street Trees 

1. Tree selection shall be species listed in Table 8-2 and coordinated with the 
Town.  Trees shall be a minimum of 2” caliber measured 6-inches above the root 
crown.  Approval shall be obtained from the Director prior to planting tree(s) in 
the Town right of way. 

 

Table 8-2 

Tree Species Permitted within Right of Way 
 

Botanical Name Common Name 

Cercis canadensis Eastern Redbud 

Styrax japonica Japanese Snowbell 

Acer truncatum x platinoides warrened”/Pacific Sunset Maple 

Parrodia persica Persian Ironwood 

Acer griseum Paperbark Maple 

Magnolia stellata Star Magnolia  

Ginkgo biloba Princeton Sentry 

Ginkgo biloba Magyar Magyar ginkgo 

Stewartia psuedocamellia Japanese stewartia 

Cercis siliquastrum Judas tree 

2. When locating street trees, the following specific criteria shall apply: 
a. Street Trees shall be planted in the center of the planting strip. 
b. Street trees installed in planting strips or sidewalk cutouts shall be located so 

as to not interfere with street signs, lighting poles,  a n d  utilities, and shall  
accommodate ADA pedestrian requirements. 

c. Minimum horizontal distances from the centerline of a tree to other structures 
or improvements in the planting strip shall be as follows: 
1) 10 feet to edge of driveway; 
2) 20 feet to street light luminaire; 
3) As required to provide an adequate clear sight triangle; 
4) 5 feet to underground duct or pipe; 
5) 10 feet to hydrants and utility poles. 

d. Spacing of street trees will be 30 feet unless approved otherwise by the 
Director. 

e. If trees are to be planted in an area with no planting strip, the following criteria 
shall apply: 
1) A permanent, hard walking surface at least 5-feet wide shall be 

provided between the tree well and any structure or obstruction. 
2) Sidewalk cuts in concrete for tree planting shall be at least 48" x 48" to 

allow air and water to the root area. 
3) In cases where the existing walk cannot meet the four foot width 

requirement after tree planting, additional sidewalk width must be 
added within street right of way or easement, or the tree position must 
be modified. 

f. Trees shall be planted in accordance the Tree Planting Standard Plan. 
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8.8 Driveways 

A. General

1. Driveways shall be construct in accordance with the Standard Plans.
a. Joint-use driveways serving two adjacent parcels may be built on their 

common boundary upon formal written agreement by both property owners 
and approval of the Town.  The agreement shall be a recorded easement for 
both parcels of land specifying joint usage.

b. Driveways serving non-residential uses shall not be approved where backing 
onto the sidewalk or street will occur. Driveways serving residential uses 
where backing onto the sidewalk or street will occur, shall be approved by 
the Public Works Director.

c. Driveway aprons shall not extend into the street further than the face of the 
curb.

d. The angle between any driveway and the street shall be not less than 45°.
e. Driveway edges shall be parallel.
f. Grade breaks, including the tie to the roadway, shall be constructed as 

smooth vertical curves.  The maximum change in driveway grade shall be 8 
percent within any 10 feet of distance on a crest and 12 percent within any 10 
feet of distance in a sag vertical curve.  The grades of all driveway approaches 
are to be approved by the Town.

g. All standard driveways shall be constructed of Concrete Cement, and shall be 
at least 6-inches thick, over a 4-inch crushed surfacing top course, unless 
alternative materials are approved by the Public Works Director.  Driveways 
shall be subject to the same testing and inspection requirements as curb, 
gutter, and sidewalk construction.

h. Maintenance of driveway approaches shall be the responsibility of the owners 
whose property they serve.

i. Driveways giving direct access onto arterials may be denied if alternate 
access is available.

j. Driveways should be situated as far away from intersections as practicable.
k. Driveways shall not be located within 20 feet of a crosswalk.
l. Driveway shall not be located so as to conflict with power poles, street lights, 

fire hydrants, traffic regulating devises or other above-ground facilities, and 
shall not create a hazard to pedestrians or motorists as determined by the 
Town.

m. All abandoned driveway areas on the same frontage shall be removed and 
the curbing and sidewalk or shoulder and ditch section shall be properly 
restored, at the Applicant's expense.

n. Right turn tapers, left turn pockets and acceleration lanes may be required in 
light industrial and commercial zoned areas as directed by the Town as a 
result of a traffic engineering study.

o. Deviations of these standards may be permitted by the Town as a result of a 
traffic engineering study.

B. Private Intersection

A private intersection opening shall be used in lieu of a conventional driveway approach 
where all the following criteria as determined by the Town are met.

1. Projected driveway usage is greater than 2,000 vehicles per day; and

2. Where traffic signalization is required by a traffic study; and

3. A minimum 100-foot long travel lane is provided between the street and any turning 
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or parking maneuvers within the development; and 

4. The opening is at least 150 feet from any other intersection opening; and 

5. The opening is at least 150 feet away from any other driveway on the property 
frontage under control of the applicant; and 

6. Easement dedication for traffic control devices. 

C. Width and Number of Access Points for All Driveways 

1. Driveway width shall not exceed the maximum widths indicated in Table 8-3. 

2. A wider driveway width may be approved by the Town as a result of a traffic 
engineering study. 

Table 8-3 

Driveway Widths 
 

Property Frontage 
Number of 
Driveways 

Maximum 
Driveway Width 

Residential Use 

Less than 120 feet 1 12' 

Equal or Greater than 120 feet 2 12' 

Non-Residential Use 

Less than 60 feet 1 24' 

Equal or Greater than 60 feet and 
Less than 120 feet 

1 30' 

Equal or Greater than 120 feet 2 24' 

8.9 Signing 

A. General 

The Applicant is responsible for providing all traffic control and street name signs.  Traffic 
control signing shall comply with the provisions of the MUTCD.  All signs (regulatory, 
warning, street name, etc.), including poles and hardware, shall be installed and paid for 
by the Applicant. 

B. Street Signs  

1. All existing and proposed street signs required as part of street design shall be 
shown on the plans submitted and approved by the Town.  The plans shall include 
all existing and proposed signs, show the full width of the street, include any 
signs on the opposite side of the street, and show existing conditions beyond the 
proposed development. 

2. All traffic control devices, including, but not limited to regulatory signs, warning 
signs, and guide signs shall adhere to the MUTCD. 

C. Sign Posts 

1. Refer to the Standard Plans for street sign post construction requirements. 
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D. Street Names and Address Number 

1. Street Names 

The Applicant shall submit proposed new street names to the Town during the 
preliminary plat process.  The Town will insure that the name assigned to a new 
street is consistent with policies of the Town. 

2. Address Number 

An address number will be assigned to all new buildings at the time the building 
permit is issued.  It is then the Applicant’s responsibility to see that the building 
numbers are placed clearly and visibly at the main entrance to the property or at 
the principal place of ingress. 

8.10 Mailboxes 

A. During construction, existing mailboxes shall be accessible for the delivery of mail or, if 
necessary, moved to a temporary location. Temporary relocation shall be coordinated 
with the U.S. Postal Service. The mailboxes shall be reinstalled at the original location 
or, if construction has made it impossible, to a location as outlined below and approved 
by the U.S. Postal Service. 

B. The responsibilities for location and installation of mailboxes in connection with the 
construction or reconstruction of Town streets are as follows: 

The Town will require: 

1. Street improvement drawings to show clearly the designated location or relocation 
of mailboxes, whether single or in clusters. 

2. Any necessary widening or reconfiguration of sidewalks with suitable knock-outs 
or open strips for mailbox posts or pedestals. 

3. Drawings to bear a statement on the first sheet that the Collection Box Unit (C.B.U.) 
mailbox locations as shown on these drawings have been coordinated with the 
serving post office at Friday Harbor, Washington as a prerequisite to plan approval. 

4. Locations of mailboxes in accordance with the Standard Plans. 

C. Mailboxes and Collection Box Units shall be installed by the Applicant in accordance 
with the Standard Plans. 

8.11 Walls 

A. Wall installations in the public right-of-way will be discouraged, and every effort should 
be made by the Design Engineer to grade the property in such a way as to avoid the 
installation of walls. If a wall is determined to be necessary, consideration shall be given 
to the design and placement of the wall to maximize the clear area, including placement 
of the wall outside of the right-of-way on private property. Any wall constructed within the 
roadway clear area shall have the appropriate barrier protection provided as approved 
by the Director.  A chain link fence or aluminum hand railing shall be required at the top 
of a new or reconstructed wall if the height of the exposed face of the wall exceeds 
30 inches. For walls less than 30 inches, the Director may require a fence or other 
protection. 
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B. Retaining Walls 

1. For all retaining walls, a structural wall of acceptable design shall be used. 
Geotechnical design criteria shall be provided by a geotechnical engineer. Plans 
and specifications for each retaining wall to be located within the Town road right-
of-way shall be designed, stamped, and signed by an engineer. 

Any retaining wall constructed for a roadway fill section shall provide a minimum 
1-foot setback from any portion of the wall to the right-of-way to allow for wall 
maintenance and inspection activities. 

2. Rock Walls 

Rock Walls may be used for the containment of cut slopes or fill embankments up 
to a maximum wall height of 4 feet (including one foot of embedment) if stable and 
appropriate soil conditions exist. 

3. Modular Block Walls 

Modular Block Walls may be installed as shown in the Standard Plans for exposed 
wall heights of less than 4 feet. 

8.12 Illumination 

A. General 

1. All new streets and street improvements shall provide street lighting in accordance 
with these Standards. 

2. All public street light designs shall be prepared by an engineering firm capable of 
performing such work.  The engineer shall be licensed by the State of Washington. 

3. The Applicant shall submit a street lighting plan and illumination calculations to 
Town for review and approval. 

B. Design Criteria 

1. Design shall be completed in accordance with the Illuminating Engineering Society 
Roadway Lighting Manual ANSI/IES RP-8-14. 

2. The lighting criteria for streets is provided Table 8-4 “Lighting Design Criteria.”  The 
Applicant shall complete illumination uniformity and light level calculations using 
AGI32 software. 

3. All new lighting systems shall be connected to a metered service.  The Applicant 
shall coordinate the service location with Orcas Power and Light Cooperative 
(OPALCO).  The stainless steel service cabinet shall be Milbank CP 3B11115A22. 

4. The light standard shall be HAPCO Model RTA25D7B4M16-01 unless the Town 
directs otherwise.  The mounting height of the luminaire is 25 feet. 

5. The luminaire shall be CREE Model BXSP_B_HT_3ME_A_40K_UL_SV_N-Q9. 

6. A photocell shall be placed on one luminaire to control the lighting system. 
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7. All conduits shall be schedule 80 PVC. 

8. Street light junction boxes shall conform to WSDOT Standard Plan J-40.10, 
Type 1. 

 

Table 8-4 

Lighting Design Criteria 
 

 Min. Avg.  
Light Level 

Maximum 
Uniformity Ratio 

Non-Residential Streets 0.6 6:1 

Residential 0.3 10:1 
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Attachment 8-1 Hot Mix Asphalt Specification 1 
 2 
5-04.1  Description 3 
 4 
This Work shall consist of providing and placing one or more layers of plant-mixed 5 
hot mix asphalt (HMA) on a prepared foundation or base in accordance with these 6 
Specifications and the lines, grades, thicknesses, and typical cross-sections 7 
shown in the Plans. 8 
 9 
This work also consists of adjusting castings to grade per the details in the Contract 10 
Plans. 11 
 12 
HMA shall be composed of asphalt binder and mineral materials as may 13 
be required, mixed in the proportions specified to provide a homogeneous, stable, 14 
and workable mixture. 15 
 16 
5-04.2  Materials 17 
 18 
Materials shall meet the requirements of the following WSDOT Standard sections: 19 

 20 
Asphalt Binder 9-02.1(4) 21 
Cationic Emulsified Asphalt 9-02.1(6) 22 
Anti-Stripping Additive 9-02.4  23 
HMA Additive 9-02.5 24 
Aggregates 9-03.8 25 
Recycled Asphalt Pavement 9-03.8(3)B 26 
Mineral Filler 9-03.8(5) 27 
Recycled Material 9-03.21 28 
Portland Cement  9-01  29 
Sand  9-03.1(2).  30 
(As noted in 5-04.3(5)C for crack sealing)  31 
Joint Sealant 9-04.2 32 
Foam Backer Rod 9-04.2(3)A 33 

 34 
The following local materials shall be considered acceptable for use as aggregate: 35 
 36 

1. Crushed surfacing top course per Section 9-03.9(3). 37 
2. Black sand per Section 9-03.1(2)B Class 1. 38 

 39 
The Contractor shall be required to furnish mineral materials in the amounts 40 
required for the designated mix.  Mineral materials include coarse and fine 41 
aggregates, and mineral filler. 42 
 43 
  44 
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5-04.2(2)  Mix Design – Obtaining Project Approval  1 
 2 
No paving shall begin prior to the approval of the mix by the Public Works Director. 3 
  4 

• The mix provided for this work shall be a 1/2" dense mix with stripping agent 5 
using PG 64-22 asphalt binder at a proportion between 5.8 and 6.2 percent.  6 
Mix designs that have been successfully used on Town Projects for new 7 
construction within the past 2 years will be accepted. 8 

 9 
5-04.3  Construction Requirements 10 
 11 
5-04.3(1)  Weather Limitations 12 
 13 
Do not place HMA for wearing course on any traveled way beginning October 1st 14 
through March 31st of the following year without written concurrence from the 15 
Engineer. 16 
 17 
Do not place HMA on any wet surface, or when the average surface temperatures 18 
are less than those specified below, or when weather conditions otherwise prevent 19 
the proper handling or finishing of the HMA. 20 
 21 

Minimum Surface Temperature for Paving 22 
 23 

Compacted 
Thickness (Feet) Wearing Course Other Courses 

Less than 0.10 55 degrees F 45 degrees F 
0.10 to .20 45 degrees F 35 degrees F 

More than 0.20 35 degrees F 35 degrees F 
 24 

5-04.3(2)  Paving Under Traffic 25 
 26 
When the Roadway being paved is open to traffic, the requirements of this Section 27 
shall apply. 28 
 29 
The Contractor shall keep intersections open to traffic at all times except when 30 
paving the intersection or paving across the intersection. During such time, and 31 
provided that there has been an advance warning to the public, the intersection 32 
may be closed for the minimum time required to place and compact the mixture. 33 
In hot weather, the Engineer may require the application of water to the pavement 34 
to accelerate the finish rolling of the pavement and to shorten the time required 35 
before reopening to traffic. 36 
 37 
Before closing an intersection, advance warning signs shall be placed and signs 38 
shall also be placed marking the detour or alternate route.  39 
 40 
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During paving operations, temporary pavement markings shall be maintained 1 
throughout the project. Temporary pavement markings shall be installed on the 2 
Roadway prior to opening to traffic. Temporary pavement markings shall be in 3 
accordance with Section 8-23. 4 
 5 
All costs in connection with performing the Work in accordance with these 6 
requirements, except the cost of temporary pavement markings, shall be included 7 
in the unit Contract prices for the various Bid items involved in the Contract. 8 
 9 
5-04.3(3)  Equipment 10 
 11 
5-04.3(3)A  Mixing Plant  12 
 13 
Plants used for the preparation of HMA shall conform to the following 14 
requirements: 15 
 16 

1. Equipment for Preparation of Asphalt Binder – Tanks for the 17 
storage of asphalt binder shall be equipped to heat and hold the 18 
material at the required temperatures. The heating shall be 19 
accomplished by steam coils, electricity, or other approved means 20 
so that no flame shall be in contact with the storage tank. The 21 
circulating system for the asphalt binder shall be designed to ensure 22 
proper and continuous circulation during the operating period. A 23 
valve for the purpose of sampling the asphalt binder shall be placed 24 
in either the storage tank or in the supply line to the mixer. 25 

 26 
2. Thermometric Equipment – An armored thermometer, capable of 27 

detecting temperature ranges expected in the HMA mix, shall be 28 
fixed in the asphalt binder feed line at a location near the charging 29 
valve at the mixer unit. The thermometer location shall be convenient 30 
and safe for access by Inspectors. The plant shall also be equipped 31 
with an approved dial-scale thermometer, a mercury actuated 32 
thermometer, an electric pyrometer, or another approved 33 
thermometric instrument placed at the discharge chute of the drier to 34 
automatically register or indicate the temperature of the heated 35 
aggregates. This device shall be in full view of the plant operator. 36 

 37 
3. Heating of Asphalt Binder – The temperature of the asphalt binder 38 

shall not exceed the maximum recommended by the asphalt binder 39 
manufacturer nor shall it be below the minimum temperature 40 
required to maintain the asphalt binder in a homogeneous state. The 41 
asphalt binder shall be heated in a manner that will avoid local 42 
variations in heating. The heating method shall provide a continuous 43 
supply of asphalt binder to the mixer at a uniform average 44 
temperature with no individual variations exceeding 25 degrees F. 45 
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Also, when a WMA additive is included in the asphalt binder, the 1 
temperature of the asphalt binder shall not exceed the maximum 2 
recommended by the manufacturer of the WMA additive. 3 

 4 
4. Sampling and Testing of Mineral Materials – The HMA plant shall 5 

be equipped with a mechanical sampler for the sampling of the 6 
mineral materials. The mechanical sampler shall meet the 7 
requirements of Section 1-05.6 for the crushing and screening 8 
operation. The Contractor shall provide for the setup and operation 9 
of the field testing facilities of the Contracting Agency as provided for 10 
in Section 3-01.2(2). 11 

 12 
5. Sampling HMA – The HMA plant shall provide for sampling HMA by 13 

one of the following methods: 14 
 15 

a. A mechanical sampling device attached to the HMA plant. 16 
 17 
b. Platforms or devices to enable sampling from the hauling 18 

vehicle without entering the hauling vehicle. 19 
 20 

5-04.3(3)B  Hauling Equipment 21 
 22 
Trucks used for hauling HMA shall have tight, clean, smooth metal beds and shall 23 
have a cover of canvas or other suitable material of sufficient size to protect the 24 
mixture from adverse weather. Whenever the weather conditions during the work 25 
shift include, or are forecast to include, precipitation or an air temperature less than 26 
45 degrees F or when time from loading to unloading exceeds 30 minutes, the 27 
cover shall be securely attached to protect the HMA. 28 
 29 
The Contractor shall provide an environmentally benign means to prevent the HMA 30 
mixture from adhering to the hauling equipment. Excess release agent shall be 31 
drained prior to filling hauling equipment with HMA. Petroleum derivatives or other 32 
coating material that contaminate or alter the characteristics of the HMA shall not 33 
be used. For live bed trucks, the conveyer shall be in operation during the process 34 
of applying the release agent. 35 
 36 
5-04.3(3)C  Pavers  37 
 38 
Asphalt pavers shall be self-propelled mechanical spreading and finishing 39 
equipment, provided with a screed or strike-off assembly capable of distributing 40 
the material to not less than the full width of a traffic lane.  Screed action shall 41 
include any cutting, crowding or other practical action which is effective on the 42 
mixture without tearing, shoving or gouging, and which produces a surface texture 43 
of uniform appearance.  The screed shall be adjustable to the required section and 44 
thickness.  The paver shall be provided with a suitable full width compacting 45 
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device.  Pavers that leave ridges, indentations or other marks in the surface shall 1 
not be used unless the ridges, indentations or other marks are eliminated by rolling 2 
or prevented by adjustment in operation. 3 
 4 
The asphalt paver shall operate independently of the vehicle being unloaded or 5 
shall be capable of propelling the vehicle being unloaded in a satisfactory manner.  6 
The load of the haul vehicle shall be limited to that which will ensure satisfactory 7 
spreading.  While being unloaded the haul vehicle shall be in contact with the 8 
machine at all times and the brakes on the haul vehicle shall not be depended 9 
upon to maintain contact between the vehicle and the machine. 10 
 11 
No portion of the weight of hauling or loading equipment, other than the 12 
connection, shall be supported by the asphalt paver, and no vibrations or other 13 
motions of the loader, which could have a detrimental effect on the riding quality 14 
of the completed pavement, shall be transmitted to the paver. 15 
 16 
Sufficient personnel shall be provided to properly operate the paver.  Unless fully 17 
automatic a person shall be provided to operate each wing as well as an operator 18 
to drive the unit.  The paver operator shall not also operate any of the rollers. 19 
 20 
If the paving machine in use is not providing the required finish, the Engineer may 21 
suspend Work as allowed by Section 1-08.6. Any cleaning or solvent type liquids 22 
spilled on the pavement shall be thoroughly removed before paving proceeds. 23 
 24 
5-04.3(3)D  Rollers  25 
 26 
At a minimum three rollers consisting of the following shall be used for each asphalt 27 
paver to compact all asphalt concrete and asphalt concrete base: 28 
 29 

One steel-tired 2 axle tandem breakdown roller weighing not less than 8 30 
tons; 31 
 32 
One steel-tired, 2 axle vibratory roller weighing not less than 4 tons and; 33 
 34 
One steel tired tandem finish roller. 35 

 36 
The 2 axle tandem breakdown roller shall have rolling wheels with a diameter of 37 
40 inches or more. 38 
 39 
Each roller shall have a separate operator.  Rolling equipment shall be self-40 
propelled and reversible.  The minimum number, weight and type of rollers 41 
required may be reduced or modified for low rates of production when alternative 42 
equipment is approved by the engineer. 43 

 44 
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Rollers shall be equipped with pads and water systems which prevent sticking of 1 
asphalt mixtures to the pneumatic-tired or steel-tired wheels.  A parting agent, 2 
which will not damage the asphalt mixture, as determined by the Engineer, may 3 
be used to aid in preventing the sticking of the mixture to the wheels. 4 
 5 
Pneumatic-tired rollers when used, shall be the oscillating type having a width of 6 
not less than 4 feet with pneumatic-tires of equal size, diameter and having treads 7 
satisfactory to the Engineer.  Wobble-wheel rollers will not be permitted.  The tires 8 
shall be spaced so that the gaps between adjacent tires will be covered by the 9 
following tires. 10 
 11 
The tires shall be inflated to 90 psi, or a lower pressure as designated by the 12 
Engineer, and maintained so that the air pressure will not vary more than 5 psi 13 
from the designated pressure.  Pneumatic-tired rollers shall be constructed so that 14 
the total weight of the roller can be varied to produce an operating weight per tire 15 
of not less than 2,000 pounds.  The total operating weight of the roller shall be 16 
varied as directed by the Engineer. 17 
 18 
5-04.3(4)  Preparation of Existing Paved Surfaces  19 
 20 
When the surface of the existing pavement or old base is irregular, the Contractor 21 
shall bring it to a uniform grade and cross-section as shown on the Plans or 22 
approved by the Engineer. 23 
 24 
Preleveling of uneven or broken surfaces over which HMA is to be placed may 25 
be accomplished by using an asphalt paver, a motor patrol grader, or by hand 26 
raking, as approved by the Engineer.  27 
 28 
Compaction of preleveling HMA shall be to the satisfaction of the Engineer and 29 
may require the use of small steel wheel rollers, plate compactors, or pneumatic 30 
rollers to avoid bridging across preleveled areas by the compaction equipment. 31 
Equipment used for the compaction of preleveling HMA shall be approved by the 32 
Engineer. 33 
 34 
Before construction of HMA on an existing paved surface, the entire surface of the 35 
pavement shall be clean. All fatty asphalt patches, grease drippings, and other 36 
objectionable matter shall be entirely removed from the existing pavement. All 37 
pavements or bituminous surfaces shall be thoroughly cleaned of dust, soil, 38 
pavement grindings, and other foreign matter. All holes and small depressions 39 
shall be filled with an appropriate class of HMA. The surface of the patched area 40 
shall be leveled and compacted thoroughly.  Prior to the application of tack coat, 41 
or paving, the condition of the surface shall be approved by the Engineer. 42 

 43 
A tack coat of asphalt shall be applied to all paved surfaces on which any course 44 
of HMA is to be placed or abutted.  Tack coat shall be uniformly applied to cover 45 
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the existing pavement with a thin film of residual asphalt free of streaks and bare 1 
spots at a rate between 0.02 and 0.10 gallons per square yard of retained asphalt. 2 
The rate of application shall be approved by the Engineer. A heavy application of 3 
tack coat shall be applied to all joints. For Roadways open to traffic, the application 4 
of tack coat shall be limited to surfaces that will be paved during the same working 5 
shift. The spreading equipment shall be equipped with a thermometer to indicate 6 
the temperature of the tack coat material. 7 
 8 
Equipment shall not operate on tacked surfaces until the tack has broken and 9 
cured. If the Contractor’s operation damages the tack coat it shall be repaired prior 10 
to placement of the HMA. 11 
 12 
The tack coat shall be CSS-1, or CSS-1h emulsified asphalt. The CSS-1 and CSS-13 
1h emulsified asphalt may be diluted once with water at a rate not to exceed one 14 
part water to one part emulsified asphalt. The tack coat shall have sufficient 15 
temperature such that it may be applied uniformly at the specified rate of 16 
application and shall not exceed the maximum temperature recommended by the 17 
emulsified asphalt manufacturer. 18 
 19 
5-04.3(4)A  Crack Sealing 20 
 21 
5-04.3(4)A1  General 22 
 23 
When the Proposal includes a pay item for crack sealing, seal all cracks 1/4 inch 24 
in width and greater. 25 
 26 
Cleaning:  Ensure that cracks are thoroughly clean, dry and free of all loose and 27 
foreign material when filling with crack sealant material. Use a hot compressed air 28 
lance to dry and warm the pavement surfaces within the crack immediately prior 29 
to filling a crack with the sealant material. Do not overheat pavement. Do not use 30 
direct flame dryers. Routing cracks is not required. 31 
 32 
Sand Slurry: For cracks that are to be filled with sand slurry, thoroughly mix the 33 
components and pour the mixture into the cracks until full. Add additional CSS-1 34 
cationic emulsified asphalt to the sand slurry as needed for workability to ensure 35 
the mixture will completely fill the cracks. Strike off the sand slurry flush with the 36 
existing pavement surface and allow the mixture to cure. Top off cracks that were 37 
not completely filled with additional sand slurry. Do not place the HMA overlay until 38 
the slurry has fully cured. 39 
 40 
The sand slurry shall consist of approximately 20 percent CSS-1 emulsified 41 
asphalt, approximately 2 percent portland cement, water (if required), and the 42 
remainder clean Class 1 or 2 fine aggregate per section 9-03.1(2). The 43 
components shall be thoroughly mixed and then poured into the cracks and joints 44 
until full.  The following day, any cracks or joints that are not completely filled shall 45 
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be topped off with additional sand slurry. After the sand slurry is placed, the filler 1 
shall be struck off flush with the existing pavement surface and allowed to cure. 2 
The HMA overlay shall not be placed until the slurry has fully cured. The 3 
requirements of Section 1-06 will not apply to the portland cement and sand used 4 
in the sand slurry. 5 
 6 
In areas where HMA will be placed, use sand slurry to fill the cracks. 7 
 8 
In areas where HMA will not be placed, fill the cracks as follows: 9 
 10 
1. Cracks 1/4 inch to 1 inch in width – fill with hot pressure fed sealant. 11 

 12 
2. Cracks greater than 1 inch in width – fill with sand slurry. 13 
 14 
Hot Pressure Fed Sealant: For cracks that are to be filled with hot poured sealant, 15 
apply the material in accordance with these requirements and the manufacturer’s 16 
recommendations. Furnish a Type 1 Working Drawing of the manufacturer’s 17 
product information and recommendations to the Engineer prior to the start of 18 
work, including the manufacturer’s recommended heating time and temperatures, 19 
allowable storage time and temperatures after initial heating, allowable reheating 20 
criteria, and application temperature range. Confine hot poured sealant material 21 
within the crack. Clean any overflow of sealant from the pavement surface. If, in 22 
the opinion of the Engineer, the Contractor’s method of sealing the cracks with hot 23 
pressure fed sealant results in an excessive amount of material on the pavement 24 
surface, stop and correct the operation to eliminate the excess material.  Pouring 25 
sealant is not an acceptable method. 26 
 27 
5-04.3(4)A2  Crack Sealing Areas Prior to Paving 28 
 29 
In areas where HMA will be placed, use sand slurry to fill the cracks. 30 
 31 
5-04.3(4)A3  Crack Sealing Areas Not to be Paved 32 
 33 
In areas where HMA will not be placed, fill the cracks as follows: 34 
 35 
a. Cracks 1/4 inch to 1 inch in width - fill with hot pressure fed sealant. 36 

 37 
b. Cracks greater than 1 inch in width – fill with sand slurry. 38 

 39 
5-04.3(4)B  Vacant 40 

 41 
  42 
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5-04.3(4)C Pavement Repair 1 
 2 
The Contractor shall excavate pavement repair areas and shall backfill these with 3 
crushed surfacing top course and HMA in accordance with the details shown in the 4 
Plans and as marked in the field. The Contractor shall conduct the excavation 5 
operations in a manner that will protect the pavement that is to remain. Pavement 6 
not designated to be removed that is damaged as a result of the Contractor’s 7 
operations shall be repaired by the Contractor to the satisfaction of the Engineer 8 
at no cost to the Contracting Agency. The Contractor shall excavate only within 9 
one lane at a time unless approved otherwise by the Engineer. The Contractor 10 
shall not excavate more area than can be completely finished during the 11 
same shift, unless approved by the Engineer. 12 
 13 
The Contractor shall excavate to the depth noted on the Plans.  Should additional 14 
depth be required to expose a firm and unyielding subgrade it will be paid for under 15 
"Unsuitable Foundation Excavation, Incl. Haul".  The Engineer will make the final 16 
determination of the excavation depth required. The minimum width of any 17 
pavement repair area shall be 40 inches unless shown otherwise in the Plans. 18 
Before any excavation, the existing pavement shall be sawcut or shall be removed 19 
by a pavement grinder. Excavated materials will become the property of the 20 
Contractor and shall be disposed of in a Contractor-provided site off the Right of 21 
Way or used in accordance with Sections 2-02.3(3) or 9-03.21.  22 
 23 
Asphalt for tack coat shall be required as specified in Section 5-04.3(4). A heavy 24 
application of tack coat shall be applied to all surfaces of existing pavement in the 25 
pavement repair area.  26 

 27 
Placement of the crushed surfacing top course backfill shall be as specified in 28 
Section 4.04. 29 
 30 
Placement of the HMA backfill shall be accomplished in lifts not to exceed 0.35-31 
foot compacted depth. Lifts that exceed 0.35 foot of compacted depth may be 32 
accomplished with the approval of the Engineer. Each lift shall be thoroughly 33 
compacted by a mechanical tamper or a roller. 34 
 35 
5-04.3(4)D  Temporary HMA and Temporary Cold Mix 36 
 37 
During the course of construction, it may be necessary to provide improved 38 
temporary vehicle and/or pedestrian access within the project limits.  Such 39 
temporary access shall be provided by temporarily patching trench crossings or 40 
other areas with temporary HMA and temporary cold mix (EZ Street or Contracting 41 
Agency approved equal), until such time as the permanent surface restoration is 42 
installed.  Locations shall include those areas specifically indicated on the Plans, 43 
directed by the Engineer or as further specified herein.  This material will be 44 
furnished, placed, compacted, and removed and wastehauled at various locations 45 
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throughout the project.  The trenches and/or subgrade shall be thoroughly 1 
compacted and brought to a smooth grade prior to placing the material.  It shall be 2 
placed, maintained (daily), and removed and wastehauled by the Contractor.  3 
Typical compacted depth will be 4 inches.  Temporary HMA and temporary cold 4 
mix shall also be used around castings, after grinding, to provide a transition until 5 
final lift of HMA paving is installed. 6 
 7 
5-04.3(5)  Producing/Stockpiling Aggregates and RAP  8 
 9 
Aggregates and RAP shall be stockpiled according to the requirements of WSDOT 10 
Standard Specification Section 3-02. Sufficient storage space shall be provided for 11 
each size of aggregate and RAP. Materials shall be removed from stockpile(s) in 12 
a manner to ensure minimal segregation when being moved to the HMA plant for 13 
processing into the final mixture. Different aggregate sizes shall be kept separated 14 
until they have been delivered to the HMA plant. 15 
 16 
5-04.3(5)A  Vacant 17 
 18 
5-04.3(6)  Mixing 19 
 20 
After the required amount of mineral materials, asphalt binder, recycling agent and 21 
anti-stripping additives have been introduced into the mixer the HMA shall be 22 
mixed until complete and uniform coating of the particles and thorough distribution 23 
of the asphalt binder throughout the mineral materials is ensured. 24 

 25 
When discharged, the temperature of the HMA shall not exceed the optimum 26 
mixing temperature by more than 25 degrees F as shown on the reference mix 27 
design report or as approved by the Engineer. Also, when a WMA additive is 28 
included in the manufacture of HMA, the discharge temperature of the HMA shall 29 
not exceed the maximum recommended by the manufacturer of the WMA additive. 30 
A maximum water content of 2 percent in the mix, at discharge, will be allowed 31 
providing the water causes no problems with handling, stripping, or flushing. If the 32 
water in the HMA causes any of these problems, the moisture content shall be 33 
reduced as directed by the Engineer. 34 
 35 
Storing or holding of the HMA in approved storage facilities will be permitted with 36 
approval of the Engineer, but in no event shall the HMA be held for more than 24 37 
hours. HMA held for more than 24 hours after mixing shall be rejected. Rejected 38 
HMA shall be disposed of by the Contractor at no expense to the Contracting 39 
Agency. The storage facility shall have an accessible device located at the top of 40 
the cone or about the third point. The device shall indicate the amount of material 41 
in storage. No HMA shall be accepted from the storage facility when the HMA in 42 
storage is below the top of the cone of the storage facility, except as the storage 43 
facility is being emptied at the end of the working shift. 44 
 45 
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Recycled asphalt pavement (RAP) utilized in the production of HMA shall be sized 1 
prior to entering the mixer so that a uniform and thoroughly mixed HMA is 2 
produced. If there is evidence of the recycled asphalt pavement not breaking down 3 
during the heating and mixing of the HMA, the Contractor shall immediately 4 
suspend the use of the RAP until changes have been approved by the Engineer. 5 
After the required amount of mineral materials, RAP, new asphalt binder and 6 
asphalt rejuvenator have been introduced into the mixer the HMA shall be mixed 7 
until complete and uniform coating of the particles and thorough distribution of the 8 
asphalt binder throughout the mineral materials, and RAP is ensured. 9 
 10 
5-04.3(7)  Spreading and Finishing  11 
 12 
The mixture shall be laid upon an approved surface, spread, and struck off to the 13 
grade and elevation established. HMA pavers complying with Section 5-04.3(3) 14 
shall be used to distribute the mixture. Unless otherwise directed by the Engineer, 15 
the nominal compacted depth of any layer of any course shall not exceed the 16 
following: 17 
 18 

HMA Class 1" 0.35 feet 19 
HMA Class 3/4" and HMA Class 1/2" wearing course 0.30 feet 20 
other courses 0.35 feet 21 
HMA Class 3/8" 0.15 feet 22 

 23 
On areas where irregularities or unavoidable obstacles make the use of 24 
mechanical spreading and finishing equipment impractical, the paving may be 25 
done with other equipment or by hand. 26 
 27 
When more than one job mix formula (JMF) is being utilized to produce HMA, the 28 
material produced for each JMF shall be placed by separate spreading and 29 
compacting equipment. The intermingling of HMA produced from more than one 30 
JMF is prohibited. Each strip of HMA placed during a work shift shall conform to a 31 
single JMF established for the class of HMA specified unless there is a need to 32 
make an adjustment in the JMF. 33 
 34 
5-04.3(8)  Vacant 35 
 36 
5-04.3(9)  Vacant 37 
 38 
5-04.3(10)  HMA Acceptance 39 
 40 
5-04.3(10)A  HMA Compaction 41 
 42 
A pass shall be one movement of a roller in either direction.  A coverage shall be 43 
as many passes as are necessary to cover the entire width being paved.  Overlap 44 
between passes during any coverage, made to ensure a compaction without 45 
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displacement of material in accordance with good rolling practice, shall be 1 
considered to be part of the coverage being made and not part of subsequent 2 
coverages started. 3 
 4 
Rolling shall commence at the lower edge and shall progress toward the highest 5 
portion, except that when compacting layers which exceed 0.25 foot in compacted 6 
thickness, and if directed by the Engineer, rolling shall commence at the center 7 
and shall progress outwards. 8 
 9 
Asphalt concrete and asphalt concrete base shall be compacted as follows: 10 
 11 
Initial or breakdown compaction shall consist of a minimum of 3 coverages of a 12 
layer of asphalt mixture and shall be performed with a 2 axle or 3 axle tandem 13 
roller weighing not less than 8 tons.  Where the thickness of the layer of asphalt 14 
mixture is less than 0.15-foot, fewer coverages than specified above may be 15 
ordered by the Engineer if necessary to prevent damage to the layer being 16 
compacted. 17 
 18 
The initial or breakdown compaction shall be followed immediately by additional 19 
rolling consisting of 3 coverages with a 2 axle vibratory roller weighing at least 4 20 
tons.  Coverages with the second roller shall start when the temperature of the 21 
mixture is as high as practicable, preferably above 180 F, and shall be completed 22 
while the temperature of the mixture is at or above 150 F. 23 
 24 
Each layer of asphalt concrete and asphalt concrete base shall be compacted 25 
additionally without delay by a final rolling consisting of not less than one coverage 26 
with a steel tired finish roller.  Except as otherwise provided for low rates of 27 
production, a separate finish roller will be required.  A vibratory roller may be used 28 
as the finish roller provided that the vibratory roller meets the requirements for a 29 
finish roller and is operated with the vibratory unit turned off. 30 
 31 
Rolling shall be performed so that cracking, shoving or displacement will be 32 
avoided. 33 
 34 
Rolling, where 3 axle tandem rollers may be used as specified in this Section shall 35 
be under the control of the Engineer, but in general no 3 axle tandem roller shall 36 
be used in rolling over a crown or on warped sections when the center axle is in 37 
the locked position. 38 
 39 
The completed surfacing shall be thoroughly compacted, smooth and free from 40 
ruts, humps, depressions or irregularities. Any ridges, indentations or other 41 
objectionable marks left in the surface of the asphalt concrete by blading or other 42 
equipment shall be eliminated by rolling or other means.  The use of any equipment 43 
that leaves ridges, indentations or other objectionable marks in the asphalt 44 
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concrete shall be discontinued, and acceptable equipment shall be furnished by 1 
the Contractor. 2 
 3 
When a straightedge 12 feet long is laid on the finished surface and parallel with 4 
the center line, the surface shall not vary more than 0.01 foot from the lower edge 5 
of the straightedge.  The transverse slope of the finished surface shall be uniform 6 
to a degree such that no depressions greater than 0.02 foot are present when 7 
tested with a straightedge 12 feet long laid in a direction transverse to the center 8 
line and extending from edge to edge of a 12-foot traffic lane. 9 
 10 
Pavement within 50 feet of a structure or approach slab may deviate from a 12-11 
foot straightedge by 0.02 in the center line direction. 12 
 13 
5-04.3(10)B  Quality Control 14 
 15 
As near to the commencement of paving as practical the Contractor shall submit 16 
to the Town's material laboratory a representative sample of HMA for 17 
determination of theoretical maximum density (TMD) via the Rice method.  This 18 
TMD will be used for initial calibration of nuclear test gages to be used during 19 
paving. 20 
 21 
The Town will provide on-site inspection of HMA placement and compaction. 22 
 23 
The HMA used on the job will be sampled at three locations and additional Rice 24 
densities taken and averaged as verification of the initial nuclear gage calibration.  25 
The lower acceptable limit of compaction shall be 91 percent based on the average 26 
theoretical maximum density obtained from the three samples taken from the mix 27 
used on the job. 28 
 29 
The completed work shall be a smooth, tight, uniform texture without voids, rock 30 
pockets or being subject to excessive tracking under traffic when cooled. 31 
 32 
5-04.3(11)  Reject Work 33 
 34 
5-04.3(11)A  Reject Work General  35 
 36 
Work that is defective or does not conform to Contract requirements shall be 37 
rejected.  The Contractor may propose, in writing, alternatives to removal and 38 
replacement of rejected material. Acceptability of such alternative proposals will 39 
be determined at the sole discretion of the Engineer. 40 
 41 
5-04.3(11)B  Rejection by Contractor 42 
 43 
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The Contractor may, prior to sampling, elect to remove any defective material and 1 
replace it with new material. Any such new material will be sampled, tested, and 2 
evaluated for acceptance. 3 
 4 
5-04.3(12)  Joints 5 
 6 
5-04.3(12)A  HMA Joints 7 
 8 
5-04.3(12)A1  Transverse Joints   9 
 10 
The Contractor shall conduct operations such that the placing of the top or wearing 11 
course is a continuous operation or as close to continuous as possible. 12 
Unscheduled transverse joints will be allowed and the roller may pass over the 13 
unprotected end of the freshly laid mixture only when the placement of the course 14 
must be discontinued for such a length of time that the mixture will cool below 15 
compaction temperature. When the Work is resumed, the previously compacted 16 
mixture shall be cut back to produce a slightly beveled edge for the full thickness 17 
of the course. 18 
 19 
A temporary wedge of HMA constructed on a 20H:1V shall be constructed where 20 
a transverse joint as a result of paving or planing is open to traffic. The HMA in the 21 
temporary wedge shall be separated from the permanent HMA by strips of heavy 22 
wrapping paper or other methods approved by the Engineer. The wrapping paper 23 
shall be removed and the joint trimmed to a slightly beveled edge for the full 24 
thickness of the course prior to resumption of paving. 25 
 26 
The material that is cut away shall be wasted and new mix shall be laid against the 27 
cut. Rollers or tamping irons shall be used to seal the joint. 28 
 29 
5-04.3(12)A2  Longitudinal Joints  30 
 31 
The longitudinal joint in any one course shall be offset from the course immediately 32 
below by not more than 6 inches nor less than 2 inches. All longitudinal joints 33 
constructed in the wearing course shall be located at a lane line or an edge line of 34 
the Traveled Way. A notched wedge joint shall be constructed along all longitudinal 35 
joints in the wearing surface of new HMA unless otherwise approved by the 36 
Engineer. The notched wedge joint shall have a vertical edge of not less than the 37 
maximum aggregate size or more than ½ of the compacted lift thickness and then 38 
taper down on a slope not steeper than 4H:1V. The sloped portion of the HMA 39 
notched wedge joint shall be uniformly compacted. 40 
 41 
5-04.3(13)  Surface Smoothness  42 
 43 
The completed surface of all courses shall be of uniform texture, smooth, uniform 44 
as to crown and grade, and free from defects of all kinds.  The completed surface 45 
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of the wearing course of the following sections of Roadway shall not vary more 1 
than 1/4 inch from the lower edge of a 10-foot straightedge placed on the surface 2 
parallel to centerline: 3 
 4 
1. roads less than 45 mph 5 
 6 
The completed surface of the wearing course of all other sections of Roadway shall 7 
not vary more than 1/8 inch from the lower edge of a 10-foot straightedge placed 8 
on the surface parallel to centerline. 9 
 10 
The transverse slope of the completed surface of the wearing course shall vary not 11 
more than 1/4 inch in 10 feet from the rate of transverse slope shown in the Plans. 12 
 13 
When deviations in excess of the above tolerances are found that result from a high 14 
place in the HMA, the pavement surface shall be corrected by one of the 15 
following methods: 16 
 17 
1. Removal of material from high places by grinding with an approved grinding 18 

machine; or 19 
 20 

2. Removal and replacement of the wearing course of HMA; or 21 
 22 

3. By other method approved by the Engineer. 23 
 24 

Correction of defects shall be carried out until there are no deviations anywhere 25 
greater than the allowable tolerances.  26 
 27 
Deviations in excess of the above tolerances that result from a low place in the 28 
HMA and deviations resulting from a high place where corrective action, in the 29 
opinion of the Engineer, will not produce satisfactory results will be accepted with 30 
a price adjustment. The Engineer shall deduct from monies due or that may 31 
become due to the Contractor the sum of $500.00 for each and every section of 32 
single traffic lane 100 feet in length in which any excessive deviations described 33 
above are found. 34 
 35 
All utility castings and monuments within the existing and/or new pavement area 36 
shall be referenced by the Contractor prior to any pavement removal or planing.  37 
The Contractor shall keep a record of such references, and submit a copy to the 38 
Contracting Agency. 39 
 40 
Existing structures and new structures shall be adjusted to the finished grade as 41 
shown on the Plans and as further specified herein.  Existing boxes, rings, grates, 42 
covers, and lids shall be reset in a careful and workmanlike manner to conform to 43 
the required grades. 44 
 45 
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The new and existing utility castings and monuments shall be adjusted to grade in 1 
the following manner:  2 
 3 
As soon as the street has been paved past each structure or casting, the asphalt 4 
concrete mat shall be scored around the location of the structure or casting.  After 5 
rolling has been completed and the mat has cooled, it shall be cut along the scored 6 
lines.  The structure or casting shall then be raised to finished pavement grade and 7 
the annular spaces filled as indicated on the Plans.  The Contractor shall install the 8 
pavement to give a smooth finished appearance.  All covers, lids, frames, and 9 
grates shall be thoroughly cleaned. 10 
 11 
After pavement is in place, all new pavement joints shall be sealed with a 6-inch-12 
wide strip of hot asphalt sealer.  A sand blanket shall be applied to the surface of 13 
the hot asphalt sealer immediately after the placement of the sealer to help 14 
alleviate the tracking of the asphalt.  The sealer shall meet the requirements of 15 
Section 9-04.2(1) of the Standard Specifications. 16 
 17 
5-04.3(14)  Planing (Milling) Bituminous Pavement 18 
 19 
The planing plan must be approved by the Engineer and a pre-planing meeting 20 
must be held prior to the start of any planing. See Section 5-04.3(14)B2 for 21 
information on planning submittals. 22 
 23 
Locations of existing surfacing to be planed are as shown in the Drawings.  24 
 25 
Where planing an existing pavement is specified in the Contract, the Contractor 26 
must remove existing surfacing material and to reshape the surface to remove 27 
irregularities. The finished product must be a prepared surface acceptable for 28 
receiving an HMA overlay. 29 
 30 
Use the cold milling method for planing unless otherwise specified in the Contract. 31 
Do not use the planer on the final wearing course of new HMA. 32 
Conduct planing operations in a manner that does not tear, break, burn, or 33 
otherwise damage the surface which is to remain. The finished planed surface 34 
must be slightly grooved or roughened and must be free from gouges, deep 35 
grooves, ridges, or other imperfections. The Contractor must repair any damage 36 
to the surface by the Contractor’s planing equipment, using an Engineer approved 37 
method. 38 
 39 
Repair or replace any metal castings and other surface improvements damaged 40 
by planing, as determined by the Engineer. 41 
 42 
A tapered wedge cut must be planed longitudinally along curb lines sufficient to 43 
provide a minimum of 4 inches of curb reveal after placement and compaction of 44 
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the final wearing course. The dimensions of the wedge must be as shown on the 1 
Drawings or as specified by the Engineer. 2 
 3 
A tapered wedge cut must also be made at transitions to adjoining pavement 4 
surfaces (meet lines) where butt joints are shown on the Drawings. Cut butt joints 5 
in a straight line with vertical faces 2 inches or more in height, producing a smooth 6 
transition to the existing adjoining pavement. 7 
 8 
After planing is complete, planed surfaces must be swept, cleaned, and if required 9 
by the Contract, patched and preleveled. 10 
 11 
The Engineer may direct additional depth planing. Before performing this additional 12 
depth planing, the Contractor must conduct a hidden metal in pavement detection 13 
survey as specified in Section 5-04.3(14)A. 14 
 15 
Gutter panels, curbs, or utility structures damaged as a result of planing operations 16 
shall be replaced by the Contractor at their own expense.  No additional monies 17 
will be due the Contractor for damage to curbs, gutters, or utility structures, all 18 
costs of which shall be borne by the Contractor. 19 
 20 
5-04.3(14)A  Pre-Planing Metal Detection Check 21 
 22 
Before starting planing of pavements, and before any additional depth planing 23 
required by the Engineer, the Contractor must conduct a physical survey of existing 24 
pavement to be planed with equipment that can identify hidden metal objects.  25 
 26 
Should such metal be identified, promptly notify the Engineer.  27 
 28 
See WSDOT Standard Specification Section 1-07.16(1) regarding the protection 29 
of survey monumentation that may be hidden in pavement.  30 
 31 
The Contractor is solely responsible for any damage to equipment resulting from 32 
the Contractor’s failure to conduct a pre-planing metal detection survey, or from 33 
the Contractor’s failure to notify the Engineer of any hidden metal that is detected. 34 

 35 
5-04.3(14)B  Paving and Planing Under Traffic 36 
 37 
5-04.3(14)B1  General 38 
 39 
In addition, the requirements of WSDOT Standard Specification Section 1-07.23 40 
and the traffic controls required in Section 1-10, and unless the Contract specifies 41 
otherwise or the Engineer approves, the Contractor must comply with the following: 42 
 43 
  44 
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1. Intersections 1 
 2 

a. Keep intersections open to traffic at all times, except when 3 
paving or planing operations through an intersection requires 4 
closure. Such closure must be kept to the minimum time 5 
required to place and compact the HMA mixture, or plane as 6 
appropriate. For paving, schedule such closure to individual 7 
lanes or portions thereof that allows the traffic volumes and 8 
schedule of traffic volumes required in the approved traffic 9 
control plan. Schedule work so that adjacent intersections are 10 
not impacted at the same time and comply with the traffic 11 
control restrictions required by the Traffic Engineer. Each 12 
individual intersection closure or partial closure, must be 13 
addressed in the traffic control plan, which must be submitted 14 
to and accepted by the Engineer, see Section 1-10.2(2). 15 
 16 

b. When planing or paving and related construction must occur in 17 
an intersection, consider scheduling and sequencing such 18 
work into quarters of the intersection, or half or more of an 19 
intersection with side street detours. Be prepared to sequence 20 
the work to individual lanes or portions thereof. 21 
 22 

c. Should closure of the intersection in its entirety be necessary, 23 
and no trolley service is impacted, keep such closure to the 24 
minimum time required to place and compact the HMA 25 
mixture, plane, remove asphalt, tack coat, and as needed. 26 
 27 

d. Any work in an intersection requires advance warning in both 28 
signage and a number of Working Days advance notice as 29 
determined by the Engineer, to alert traffic and emergency 30 
services of the intersection closure or partial closure. 31 
 32 

e. Allow new compacted HMA asphalt to cool to ambient 33 
temperature before any traffic is allowed on it. Traffic is not 34 
allowed on newly placed asphalt until approval has been obtained 35 
from the Engineer. 36 
 37 

2. Temporary centerline marking, post-paving temporary marking, 38 
temporary stop bars, and maintaining temporary pavement marking 39 
must comply with Section 8-23. 40 
 41 

3. Permanent pavement marking must comply with WSDOT Standard 42 
Specification Section 8-22. 43 
 44 

  45 
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4. Roadways Open to Traffic 1 
 2 
When the roadway being paved is open to traffic, the following 3 
requirements shall apply: 4 
 5 
The Contractor shall keep roadways open to traffic at all times except 6 
where paving is in progress.  During such time, and provided that there 7 
has been an advance warning to the public, only that specified section 8 
of road being paved may be closed for the minimum time required to 9 
place and compact the HMA.  Adjacent travel lanes and shoulder shall 10 
be left open for traffic during these times.  In hot weather, the Engineer 11 
may require the application of water to the pavement to accelerate the 12 
finish rolling of the pavement and to shorten the time required before 13 
reopening to traffic. 14 
 15 
Before temporarily closing a portion of the road, advance-warning signs 16 
shall be placed and signs shall also be placed clearly alerting the driver 17 
of temporary lane closures. 18 
 19 
During paving operations, temporary pavement markings shall be 20 
maintained throughout the project.  Temporary pavement markings shall 21 
be installed on the roadway prior to opening to traffic and shall be in 22 
accordance with WSDOT Standard Specification Section 8-23. 23 
 24 
All costs in connection with performing the Work in accordance with 25 
these requirements shall be included in the unit contract prices for the 26 
various bid items involved in the Contract. 27 

 28 
5-04.3(14)B2  Pre-Paving and Pre-Planing Briefing 29 
(March 21, 2018 G&O GSP) 30 
 31 
At least 2 Working Days before the first paving operation and the first planing 32 
operation, or as scheduled by the Engineer for future paving and planing 33 
operations to ensure the Contractor has adequately prepared for notifying and 34 
coordinating as required in the Contract, the Contractor must be prepared to 35 
discuss that day’s operations as they relate to other entities and to public safety 36 
and convenience, including driveway and business access, garbage truck 37 
operations, transit operations and working around energized overhead wires, 38 
school and nursing home and hospital and other accesses, other contractors who 39 
may be operating in the area, pedestrian and bicycle traffic, and emergency 40 
services. The Contractor, and Subcontractors that may be part of that day’s 41 
operations, must meet with the Engineer and discuss the proposed operation as it 42 
relates to the submitted planing plan and paving plan, approved traffic control 43 
plan, and public convenience and safety. Such discussion includes, but is not 44 
limited to: 45 



SPECIAL PROVISIONS - Continued 

 5-20 

 1 
1. General for both Paving Plan and for Planing Plan: 2 

 3 
a. The actual times of starting and ending daily operations. 4 

 5 
b. In intersections, how to break up the intersection, and address 6 

traffic control and signalization for that operation, including 7 
use of peace officers. 8 
 9 

c. The sequencing and scheduling of paving operations and of 10 
planing operations, as applicable, as it relates to traffic 11 
control, to public convenience and safety, and to other 12 
contractors who may operate in the Project Site. 13 
 14 

d. Notifications required of Contractor activities, and coordinating 15 
with other entities and the public as necessary. 16 
 17 

e. Description of the sequencing of installation and types of 18 
temporary pavement markings as it relates to planning and to 19 
paving. 20 
 21 

f. Description of the sequencing of installation of, and the 22 
removal of, temporary pavement patch material around 23 
exposed castings and as may be needed. 24 
 25 

g. Description of procedures and equipment to identify hidden 26 
metal in the pavement, such as survey monumentation, 27 
monitoring wells, street car rail, and castings, before planning, 28 
see Section 5-04.3(14)B2. 29 
 30 

h. Description of how flaggers will be coordinated with the 31 
planing, paving, and related operations. 32 
 33 

i. Description of sequencing of traffic controls for the process of rigid 34 
pavement base repairs. 35 
 36 

j. Other items the Engineer deems necessary to address. 37 
 38 

2. Paving – additional topics: 39 
 40 

a. When to start applying tack and coordinating with paving. 41 
 42 

b. Types of equipment and numbers of each type equipment to be 43 
used. If more pieces of equipment than personnel are proposed, 44 
describe the sequencing of the personnel operating the types of 45 
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equipment. Discuss the continuance of operator personnel for each 1 
type equipment as it relates to meeting Specification requirements. 2 
 3 

c. Number of JMFs to be placed, and if more than one JMF how the 4 
Contractor will ensure different JMFs are distinguished, how 5 
pavers and MTVs are distinguished if more than one JMF is being 6 
placed at the time, and how pavers and MTVs are cleaned so 7 
that one JMF does not adversely influence the other JMF. 8 
 9 

d. Description of contingency plans for that day’s operations such as 10 
equipment breakdown, rain out, and Supplier shutdown of 11 
operations. 12 
 13 

e. Number of sublots to be placed, sequencing of density testing, and 14 
other sampling and testing. 15 
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STANDARD PLANS INDEX 
 
Title of Drawing File Name 
 
UTILITIES 
 
General Notes U-0 
Typical Utility Locations U-1 
Water, Sewer, and Storm Trench Section U-2 
Dry Utility Layout U-3 
Dry Utilities and Water Main Section U-4 
Power/Communication Trench Section in Rock U-5 
Dry Utility Section U-6 
Trench Pavement Restoration U-7 
HMA Diamond Patch U-8 
 
SEWER 
 
Sewer General Notes S-0 
Precast Manhole S-1 
Precast Shallow Manhole S-2 
Saddle Manhole S-3 
Manhole Steps and Ladder S-4 
Standard Manhole Frame and Cover S-5 
Manhole Collar S-6 
Typical Side Sewer Layout S-7 
Side Sewer House Connection S-8 
Side Sewer Stub Connection to Existing or New Main S-9 
Side Sewer Surface Cleanout S-10 
Side Sewer Connection Record Drawings S-11 
 
STORMWATER 
 
Stormwater General Notes SW-0 
Catch Basin Type 1 & 1L & Concrete Inlet Installation Detail SW-1 
Catch Basin, Type 2 Installation Detail SW-2 
Concrete Inlet SW-3 
Catch Basin Type 1 SW-4 
Catch Basin Type 1L SW-5 
Catch Basin Type 2 SW-6 
Catch Basin Type 2 with Flow Restrictor Notes SW-7 
Catch Basin Type 2 with Flow Restrictor SW-8 
Manhole SW-9 
Rectangular Frame (Reversible) SW-10 
Rectangular Solid Metal Cover SW-11 
Rectangular Vaned Grate SW-12 
Bi-Directional Vaned Grate SW-13 
Circular Frame (Ring) and Cover SW-14 
 



Title of Drawing File Name 
 
Sedimentation/Sedimentation Erosion General Notes SE-0 
Construction Entrance Rock Pad SE-1 
Storm Drain Inlet Protection Device SE-2 
Straw and Hay Bale Barriers – Schematic  SE-3 
 
WATER 
 
Water General Notes W-0 
Pipeline Separation W-1 
Typical Utility Crossing W-2 
Valve Installation W-3 
Valve Box Collar W-4 
Fire Hydrant Installation W-5 
Fire Hydrant Conc. Pad, Guard Posts and Valve Markers W-6 
Thrust Blocking Horizontal Bends and Valves W-7 
Thrust Blocking Vertical Bends W-8 
3/4" to 1" Water Service W-9 
1 1/2" and 2" Water Service W-10 
Tapping Tees W-11 
1" Air/Vacuum Assembly W-12 
End of Line Blow-Off Assembly W-13 
2" Blow-Off Assembly W-14 
Standard RPBA Notes and Installation Requirements W-15A 
Reduced Pressure Backflow Assembly (RPBA) Installation W-15B 
Standard Fire Sprinkler DCVA Connection W-16A 
Double Check Valve Assembly (DCVA) Installation W-16B 
Double Check Detector Assembly Notes W-17A 
2 1/2" Double Check Detector Assembly W-17B 
 
STREETS 
 
Street General Notes ST-0 
Major Arterial Street Section ST-1 
Minor Arterial 60' RW Street Section ST-2 
Minor Arterial 50' RW Street Section ST-3 
Local Access 40' - 50' RW Street Section ST-4 
Res-50' Street Section ST-5 
Res-40' Street Section ST-6 
Bulb Detail ST-7 
Cul-De-Sac ST-8 
Temporary Dead End Turnaround ST-9 
Sight Distance Stop Controlled Intersections ST-10 
Sight Distance Uncontrolled Intersections ST-11 
Precast Monument Case and Cover ST-12 
Crosswalk and Stop Bar ST-13 
Pavement Markings ST-14 
Pavement Arrow Markings ST-15 



Title of Drawing File Name 
 
Parking Space Markings ST-16 
Cement Concrete Curbs ST-17 
Cement Concrete Sidewalks ST-18 
Mailbox Sidewalk Transition ST-19 
Curb Ramp Construction Notes ST-20 
Perpendicular Cement Concrete Curb Ramp ST-21 
Parallel Cement Concrete Curb Ramp ST-22 
Directional Cement Concrete Curb Ramp ST-23 
Combination Curb Ramp ST-24 
Detectable Warning Surface ST-25 
Detectable Warning Surface Placement ST-26 
Street Tree Locations ST-27 
Tree Planting ST-28 
Cement Concrete Driveway w/Planter Strip ST-29 
Cement Concrete Driveway w/o Planter Strip ST-30 
Sign Location ST-31 
Street Sign Installation ST-32 
Collection Box Unit (C.B.U.) Mailbox Installation ST-33 
Rock Wall ST-34 
Modular Block Retaining Wall Cut Section ST-35 
Modular Block Retaining Wall Fill Section ST-36 
Lighting Standard Foundation Detail ST-37 
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CATCH BASIN TYPE 2
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SW-10(REVERSIBLE)
RECTANGULAR FRAME
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