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GENERAL CONSTRUCTION NOTES

CALL 48 HOURS BEFORE YOU DIG
ONE CALL  1-800-424-5555

REPORT ALL SPILLS
DEPT. OF ECOLOGY  1-800-258-5990

CONTACT INFORMATION

DRAWING INDEX

SECTION AND DETAIL REFERENCES
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CHEMICAL ROOM

FILTER ROOM
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GENERAL NOTES

P&ID BUBBLE IDENTIFICATION CHART

LADDER LOGIC SYMBOL LEGEND

INSTRUMENT METERINDICATE TYPE BY
LETTER

ISA STANDARDS FOR P&ID

PID FORMAT

VALVE SYMBOLS

ABBREVIATIONSONE-LINE DIAGRAM SYMBOLS LIGHTING FIXTURES/DEVICESPANELBOARDS, SWITCHES, AND EQUIPMENT

GROUNDING SYSTEM SYMBOLS

ELECTRICAL SITE PLAN SYMBOLS

RECEPTACLES AND JUNCTION BOX SYMBOLS

SWITCH OUTLETS

FIRE SYSTEM SYMBOLS

ADDITIONAL SYMBOLS
RACEWAY LEGEND

ONE-LINE DIAGRAM INFORMATION
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TREATMENT BUILDING

ELECTRICAL NOTES
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FILTER ROOM

CHEMICAL ROOM

ELECTRICAL EQUIPMENT AND INSTRUMENTATION SCHEDULE

POWER AND CONTROL CONDUIT AND CONDUCTOR SCHEDULE
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Division 1  
General 

1.10 GENERAL 

Sections in these specifications titled “Common Work for . . .” shall apply to all following 
subsections whether directly referenced or not. 

Sections in these specifications titled “Related Sections” shall be read as integral to the 
specification as if they were fully detailed within. All work and materials described in such 
sections shall be provided and performed by the Contractor. 

1.11.01 Project Description 

The Groundwater Replacement Well 4 project consists of equipping existing replacement well, 
Well 4, with a submersible turbine pump and motor; installing buried and above grade piping 
systems to connect the well to the existing Well 1 Water Treatment Plant (WTP); installing 
enclosures to house the above grade piping; mechanical disconnection of existing Well 1 pump 
discharge from the WTP; removal of existing infrastructure; and associated site, concrete and 
electrical improvements. The existing WTP has a capacity of 110 gpm and treatment processes 
include chemical addition and filtration for the removal of iron, manganese, and arsenic. This 
project does not include any modifications to the existing WTP other than connection of the 
Well 4 source and disconnection of the Well 1 source. 

1.11.02 Reuse of  Documents 

Contractor and any Subcontractor or Supplier shall not: 

1. Have or acquire any title to or ownership rights in any of the Drawings, Specifications, or 
other documents (or copies of any thereof) prepared by or bearing the seal of Engineer or 
its consultants, including electronic media editions; or  

2. Reuse any such Drawings, Specifications, other documents, or copies thereof on 
extensions of the Project or any other project without written consent of Owner and 
Engineer and specific written verification or adaptation by Engineer. 

3. The prohibitions of this Paragraph will survive final payment, or termination of the 
Contract. Nothing herein shall preclude Contractor from retaining copies of the Contract 
Documents for record purposes. 

1.11.03 Electronic Data 

1. Unless otherwise stated in the Supplementary Conditions, the data furnished by Owner to 
Contractor, or by Contractor to Owner, that may be relied upon are limited to the printed 
copies (also known as hard copies). Files in electronic media format of text, data, graphics, 
or other types are furnished only for the convenience of the receiving party. Any 
conclusion or information obtained or derived from such electronic files will be at the 
user’s sole risk. If there is a discrepancy between the electronic files and the hard copies, 
the hard copies govern. 

2. Because data stored in electronic media format can deteriorate or be modified 
inadvertently or otherwise without authorization of the data’s creator, the party receiving 
electronic files agrees that it will perform acceptance tests or procedures within 30 days, 
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after which the receiving party shall be deemed to have accepted the data thus transferred. 
Any errors detected within the 30-day acceptance period will be corrected by the 
transferring party. 

3. When transferring documents in electronic media format, the transferring party makes no 
representations as to long term compatibility, usability, or readability of documents 
resulting from the use of software application packages, operating systems, or computer 
hardware differing from those used by the data’s creator. 

1.13 Permits and Licenses 

The Contractor shall acquire and pay for all other necessary permits which may include: 

• Electrical Permit 

• Disposal Permit 

• Mason County Business License 

Conform to the requirements of these permits and all other permits issued for this project. 

1.15 Warranty 

The Contractor shall warrant all work and products for a period of one (1) year following 
project acceptance. The date of project acceptance is defined as the date the final payment is 
sent to the Contractor from the Owner. 

Warranty does not cover damage due to misuse by the Owner or conditions outside of the 
Owner or Contractor’s control or exceptional events (force majeure) including war, strikes, 
floods (water exceeding normal high water mark), rainfall in excess of 100 year storm event, 
fire, earthquakes, high winds (over 85 mph for 3 seconds peak gust), freezes below 10 degrees 
Fahrenheit (Western Washington), governmental restrictions, vandalism, and power failures 
or surges. The Contractor has control over workmanship, third party subcontractors and parts 
and materials used to complete the project. 

1.20 PRICE AND PAYMENT 

1.29 Cost Increases for Materials 

There will be no allowance for additional payment should the cost of any materials go up 
during the original contract timeframe, or during any approved contract time extensions. The 
Contractor is responsible for securing prices at the time of bid. 

1.30 ADMINISTRATIVE 

1.31 Responsibilities 

1.31.1 Contractor’s Responsibility 

The work included in this contract is shown on the contract plans and described in these 
project specifications. All work incidental and necessary to the completion of the work 
described and shown shall be performed by the Contractor. In submitting a bid for this project, 
the Bidder warrants that they are an expert in this and related work, that they understand the 
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process and functions shown, and that various work and processes not shown but necessary 
for the successful operation of this project will be provided by the Contractor. 

The General (or Prime) Contractor is fully responsible for providing his subcontractors and 
suppliers with all relevant portions of the plans and specifications necessary to bid and 
construct the improvements. 

Damage to existing utilities or property shall be repaired or replaced by the Contractor at the 
discretion of the Owner. 

The Contractor and each of the Subcontractors are responsible for coordinating the required 
inspections. There are specific requirements for inspection responsibilities and the advance 
notice that must be given to minimize construction delays. It is the Contractor’s responsibility 
to be familiar with these requirements, include the coordination necessary in this estimate of 
project costs and schedule, and to comply with the requirements during construction. Failure 
to follow proper inspection and notification procedures may result in on-site work stoppages 
and removal or demolition of unapproved structures or systems, all at the Contractor’s 
expense. See Testing, Startup, and Operation section below for details. 

Do not start work on this project or on any public or private right-of-way or easement until 
clearance is given by the Owner. It will be the responsibility of the Contractor to comply with 
the requirements of any permit for the project. Do not hinder private property access without 
a 24-hour notice to the private property owner, and do not hinder access for more than an  
8-hour period. Do not disrupt emergency aid access to private property. 

The Contractor is solely responsible for all elements of site safety. Inspections performed by 
the Owner are only to monitor and record that project plans and specifications are being 
complied with and construction is consistent with the design intent. 

The Contractor shall be responsible for managing, coordinating, and overseeing his 
subcontractors, suppliers, manufacturers’ representatives, or any other persons performing 
Work. The Contractor shall have a competent representative, familiar with the project and 
work being performed, on-site at all times. 

1.31.1.1 Construction Inspection Scheduling 

Unless otherwise noted on the plans or within these specifications, 48-hour prior notice shall 
be given to the Owner and appropriate reviewing agency for all inspections required for the 
construction of the project. 48-hour notice is defined as two complete working day notice. 
Time is not counted on weekends and holidays (inspections required on a Monday or the day 
after a holiday shall be scheduled a minimum of 48 hours in advance not including the holiday 
hours or weekend hours.) 

Contractor shall schedule and arrange for the following inspections and tests with the Owner. 

• Native subgrade beneath proposed concrete pads 

• Soils and crushed rock compaction 

• Pressure testing 

• Water quality testing 
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1.31.1.2 Contractor Conducted Progress Meetings  

The Contractor shall schedule and hold regular on-site progress meetings at least weekly 
(during periods of active construction on site) and at other times as requested by the Owner 
or as required by progress of the work. The Contractor, Owner, and all Subcontractors active 
on the site must attend each meeting.  

1.31.1.3 Contractor Provided Schedule and Non-working Day 
Approval 

Contractor is responsible for providing an up to date construction schedule as requested by 
the Owner or as required by progress of the work. If the current schedule is still in-line with 
the previous schedule, the Contractor shall inform the Owner. Non-working day requests shall 
be received by the Owner upon Contractor’s determination that a day is non-workable per 
this Contract. Owner may delay monthly progress payments if Contractor fails to submit 
updated schedule and non-working day requests. 

1.31.2 Owner Inspector’s Responsibility  

The Owner may elect to have an inspector on site to monitor, observe and record construction 
progress. The Contractor maintains complete responsibility to verify construction is meeting 
the design intent and is being constructed in accordance with the plans and specifications. It 
is not the responsibility of the Owner’s inspector to address neither means and methods issues 
on site nor direct safety issues on site. The Owner’s inspector does not have the authority to 
stop work if unsafe conditions are observed. 

1.33 Submittals 

1.33.1 Submittal and Shop Drawings 

Submittals are required for all items installed on this contract. Submittals shall be addressed 
to: 

RH2 Engineering, Inc. 
22722 29th Dr. SE, Suite 210  
Bothell, WA 98021 

Attn: Danielle Dorr 

Email: ddorr@rh2.com   

Submittals may be provided in electronic format (preferred) or hard copy. Owner reserves the 
right to require the Contractor to provide hard-copy submittals at no additional cost to the 
Owner. Where hard-copy submittals are provided, Contractor shall submit three (3) copies; 
one set will be returned to the Contractor after review. 

Electronic submittal via email is acceptable, however the Contractor shall take responsibility 
to follow up with the Owner to verify that the submittal was received. The Owner assumes 
no responsibility for emails that do not make it to the recipient. In the case of electronic 
submittals, only one copy will be returned to the Contractor, either electronically or hard copy 
at the Owner’s discretion. 

mailto:ddorr@rh2.com
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Submittal data for each item shall contain sufficient information on each item to determine if 
it is in compliance with the contract requirements. Submittal cutsheets and datasheets shall be 
annotated by the Contractor and shall clearly indicate the equipment and materials that will be 
provided, including any options or additive items. No generic cutsheets or datasheets will be 
accepted.  

Items that are installed in the work that have not been approved through the submittal process 
shall be removed and an approved product shall be furnished, all at the Contractor’s expense. 

Shop drawing review will be limited to general design requirements only, and shall not relieve 
the Contractor from responsibility for errors or omissions, or responsibility for consequences 
due to deviations from the contract documents. No changes may be made in any submittal 
after it has been reviewed except with written notice and approval from the Owner. 

Shop drawings shall be submitted on 8½-inch by 11-inch, 11-inch by 17-inch, or 22-inch by 
34-inch sheets and shall contain the following information: 

• Project Name as it appears on the Document Cover. 

• Prime Contractor and Applicable Subcontractor. 

• RH2 Engineering. 

• Owner’s Name. 

• Applicable Specification and Drawings Reference. 

• A stamp showing that the Contractor has checked the equipment for conformance with 
the contract requirements, coordination with other work on the job, and dimensional 
suitability. 

• A place for the Engineer to stamp. 

Submittals that do not comply with these requirements may be returned to the Contractor for 
re-submittal. The Contractor shall revise and resubmit as necessary. Acceptable submittals will 
be reviewed as promptly as possible, and transmitted to the Contractor not later than 15 
working days after receipt by the Engineer. Delays caused by the need for re-submittal shall 
not be a basis for an extension of contract time or delay damages.  

Shop drawings and submittals shall contain the following information for all items: 

A. Shop or equipment drawings, dimensions, and weights. 

B. Catalog information. 

C. Manufacturer’s specifications. 

D. Special handling instructions. 

E. Maintenance requirements. 

F. Wiring and control diagrams. 

G. List of contract exceptions. 

By approving and submitting shop drawings and samples, the Contractor warrants that they 
have determined and verified all field measurements, field construction criteria, materials, 
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catalog numbers, and similar data, and have checked and coordinated each shop drawing with 
the requirements of the work and of the contract documents. 

The Owner will pay the costs and provide review services for a first and second review of each 
submittal item. Additional reviews shall be paid by Contractor by withholding the appropriate 
amounts from each payment estimate. 

The Contractor is responsible for identifying the shop drawings and submittals required for 
this project. Specific submittal requirements are listed in each section of these specifications. 
Contractor shall keep a complete and up to date copy of all submittals and review responses 
at the job site readily available to the Owner for inspection. 

1.33.2 Substitutions 

Any product or construction method that does not meet these specifications will be 
considered a substitution. Substitutions must be approved prior to their installation or use on 
this project. 

No guarantee is made that product model numbers included in the specifications or on the 
plans are current at the time of bidding. The bidder shall provide pricing in their proposal for 
current versions of discontinued models. If the bidder is uncertain of the correct replacement 
model, or feels there is a price discrepancy, the bidder shall request a substitution following 
the requirements of section 1.33.2.1 Prior to Bid Opening. Requests for price increases after 
award will not be accepted. 

1.33.2.1 Prior to Bid Opening 

Before opening bids, the Owner will consider written requests from product suppliers or 
prime bidders only for substitutions that fall under the description in the second paragraph of 
1.33.2 Substitutions above. All requests for substitution must be received by Owner a 
minimum of 7 working days prior to bid opening. Requests shall be accompanied by drawings 
and specifications in sufficient detail to allow the Owner to determine whether or not the 
substitute proposed is equal to that specified. All requests shall include a listing of any 
significant variations in material or methods from those specified. If there are no variations, a 
statement to that fact shall be included in the request for approval. The determination as to 
whether or not a proposed substitute is acceptable shall rest solely with the Owner. Approval 
of substitutions will be only by addendum. The bidder shall include, in the proposal, all costs 
for any modifications required to adopt the substitute. 

1.40 QUALITY CONTROL 

1.42 Reference Specifications 

Work under this contract shall be performed in accordance with applicable sections of the 
current Standard Specifications for Road, Bridge and Municipal Construction, Washington 
State Chapter, American Public Works Association, and Washington State Department of 
Transportation, hereafter referred to as the Standard Specifications. 

Certain other referenced standards used in this specification are from the latest editions of: 

• IBC International Building Code 
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• UPC Uniform Plumbing Code 

• IMC International Mechanical Code 

• IFC International Fire Code 

• NEC National Electrical Code 

• AWWA American Water Works Association 

• ANSI American National Standards Institute 

• ASA American Standards Association 

• ASTM American Society for Testing and Materials 

1.50 CONSTRUCTION SUPPORT 

1.51 Temporary Utilities 

Sanitary facilities adequate for all workers shall comply with all codes and regulations.   

Temporary electrical power is available from the existing water treatment plant facility.  The 
Contractor is responsible for reviewing what is available and making all arrangements for the 
required construction power. The Contractor shall obtain approval of the arrangements by the 
Owner prior to implementing. Upon completion of the project, remove all temporary 
construction power equipment, material and wiring from the site that is the property of the 
Contractor. 

Temporary water is available from the existing water treatment plant facility’s piping to the 
distribution system. The Contractor is responsible for making all arrangements for the 
required construction water. The Contractor shall obtain approval of the arrangements by the 
Owner prior to implementing.  Upon completion of the project, remove all temporary 
construction water equipment and materials. 

1.52 Temporary Facilities 

The Contractor is responsible for construction and location of all field offices, all necessary 
gates and barricades, fences, handrails, guard rails, and securities required by this contract, or 
by laws and regulations.  There shall be shelters and dry facilities for the workers as required.  
The Contractor shall insure that all guards, marks, shields, protective clothing, rain gear, and 
other equipment required by law, ordinance, labor contracts, Occupational Safety and Health 
Administration (OSHA) regulations, and other regulations for the maintenance of health and 
safety be supplied.  First aid kits and equipment as required by law shall also be supplied. 

1.59 Site Control 

The Contractor shall not perform work activities, store materials or equipment, move 
equipment through, or disturb in any way the areas outside the project site, which consists of 
the existing driveway, Well 4 location and the existing WTP facility unless approved by the 
Owner in writing.  
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1.70 EXECUTION AND CLOSEOUT 

1.74 Cleaning and Waste Management 

1.74.2.1 Site and Facility Cleanup 

Clean up debris and unused material, and remove from the site and any buildings. If vehicle 
traffic causes ruts, repair asphalt (new or existing) in paved areas, in other areas back track 
with dozer or excavator and repair to proposed surface condition including necessary 
hydroseed, mulch, and landscaping. Eliminate weeds within the construction area prior to 
project closeout. 

Buildings shall be broom clean and all foreign damage or markings removed or repaired. 

Equipment shall be washed clean using appropriate methods. 

Unpainted exposed concrete structures shall be cleaned to a consistent bare concrete surface 
finish. Remove extraneous substances such as efflorescence, leakage residue, and excess repair 
materials. 

Remove existing equipment or materials identified in the contract documents. Dispose of all 
such existing equipment or materials unless the Owner requests items to be salvaged for their 
use. Owner has first right of salvage. 

1.75 Testing, Startup, and Operation 

1.75.01 Schedule 

The placing of all improvements in service shall consist of three parts: “testing”, “startup”, 
and “operation”. Not less than 20 working days before the anticipated time for beginning 
testing, the Contractor shall notify and submit to the Owner for approval, a complete plan for 
the following: 

1. Schedules for tests: 

A. Pumps and motors 

2. Detail schedule of procedures for startup. 

3. Complete schedule of events to be accomplished during testing. 

4. An outline of work remaining under the contract that will be carried out concurrently 
with the operation phases. 

Failure to provide proper notification to the Owner may lead to liquidated damages if 
schedule cannot be maintained. If rescheduling is required because components are not 
ready for testing the notification requirements are reset and shall provide for 10 calendar 
days advance notice in order to reserve Engineer’s and/or Owner Representatives’ time.  

1.75.02 Testing 

The Contractor may periodically request preliminary testing for items that must be covered or 
tested before other work can proceed. In these cases, the work shall not be tested or covered 
up without timely notice to the Owner of its readiness for testing. Should any work be covered 
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up without notice, approval, or consent, it must, if required by the Owner, be uncovered for 
examination at the Contractor’s expense. Where work is to be tested, all necessary equipment 
shall be set up and the work given a preliminary test so that any and all defects may be 
discovered and repaired prior to calling out the Owner for the test. 

Final testing shall consist of individual tests and checks made on equipment intended to 
provide proof of performance of unit and proper operation of unit control together with 
necessary tests to show system operation in the presence of the Owner. Assure proper 
alignment, size, condition, capability, strength, proper adjustment, lubrication, pressure, 
hydraulic test, leakage test, and all other tests deemed necessary by the Owner to determine 
that all materials and equipment are of specified quality, properly situated, anchored, and in all 
respects, ready for use. Any certificates required by these specifications by the manufacturer’s 
representatives shall be supplied to the Owner prior to startup. 

All piping shall be tested as required by specifications and applicable codes. Tests on individual 
items of equipment, such as pipelines, structures, controls, and other items shall be as 
necessary to show proper system operation. During testing, the Contractor shall correct any 
defective work discovered. Startup shall not begin until all tests required by these specifications 
have been completed and approved by the Owner.  

Not less than five working days before the anticipated time for beginning the testing, the 
Contractor shall provide a list of representatives that will be attending the testing. The Owner 
may request additional representatives at no additional cost if said representatives are identified 
in these specifications.  

Qualified product representatives to be on site for the following equipment, at a minimum: 

• Submersible Pump and Motor 

Additional representatives required may be identified elsewhere in these specifications. 

The Contractor shall conduct all testing and startup. Testing and startup shall not be a cause 
for claims for delay by the Contractor and all expenses for testing and startup shall be 
incidental to this contract. The Contractor shall make arrangements for all materials, supplies, 
and labor necessary to efficiently complete the testing, startup, and operation. At a minimum, 
the Contractor shall provide: 

• Voltmeter 

• Amp meter. 

1.75.03 Scheduling of  Owner Review for Testing 

See Division 1.75.01 Schedule for scheduling and notification requirements. 

In addition, the Contractor shall provide further notification two working days and two 
working hours (to confirm schedule) of the scheduled test to the Owner confirming that the 
Contractor has successfully completed all preliminary testing and that all equipment, tools, 
materials, labor, subcontractors, manufacturer’s representatives, and all other items required 
for witnessed testing are available and fully functional. Failure to provide advance notification 
and confirmation, or meet any of the testing requirements shall constitute a failed test in 
accordance with the section Inspection and Tests of the General Conditions. 
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A detailed testing schedule shall be provided by the Contractor and updated as needed to be 
at least 48 hours ahead of actual testing at the project site. If testing requires downtime in 
order to perform repairs due to failed test, the Contractor shall pay the Owner in the amount 
of $200 per hour per Owner Representative on site (minimum of $400 per scheduled visit) for 
downtime lasting longer than 1 hour required to complete repairs to verify the complete 
construction is ready for startup and operation. This amount will be deducted from the 
appropriate bid item that relates to the finished construction and documented by the Owner 
at their discretion. The Contractor is required to have all systems pre-tested to their satisfaction 
prior to calling the Owner for formal testing. 

1.75.04 Pump Testing 

See Divisions 11.10.1 for pumps and 11.20.1 for motors. 

1.75.06 Electrical and Control Systems Testing 

See Division 16.95 for electrical system testing. 

1.75.30 Startup 

Startup shall consist of a simulated operation of all equipment and controls. The purpose of 
startup shall be to check that all equipment will function under operating conditions, and that 
all interlocking controls and sequences are properly set. 

Technically qualified factory representatives shall be present for the startup phase. All 
Representatives shall be trained, qualified, and have experience in troubleshooting and fixing 
field issues. The startup shall continue until it is demonstrated that all functions, controls, and 
machinery are functioning correctly. 

Authorized factory representatives shall be provided for the following items: 

• Pumps and motors 

1.79 Training and Documentation 

The Contractor shall remove all tags and instructions that come packaged with or attached to 
equipment used on the project. Deliver all such documents to the Owner bound in a three 
ring binder or with the Operation and Maintenance Manual. Insert documents in sleeves if 
they cannot be punched. Scan all such documents to Adobe PDF format and provide with the 
Operation and Maintenance Manual. 

1.79.1 Training 

At the time that the pump and motor are ready to be put into operation, the Contractor is to 
conduct an operation and maintenance training meeting with the owner to explain in detail 
the operation and maintenance requirements. The training meeting may occur on the same 
date(s) as startup. 

Operation of the pump and motor shall commence immediately after completion of testing, 
startup, and owner training and after satisfactory repairs and adjustments have been made. 
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1.79.2 Operation and Maintenance Manuals 

Detailed requirements for specific equipment and systems may also be included in their 
respective specification sections. 

The Contractor shall deliver to the Owner acceptable manufacturer’s operating and 
maintenance instructions covering equipment and systems installed on the Project requiring 
operational and/or maintenance procedures and for any additional items indicated by the 
Owner, including coatings furnished under this contract.  

The operating and maintenance instructions shall include, as a minimum, the following data 
for each coating and item of mechanical and electrical equipment: 

Products 

A. Equipment Identification including brand name, model number and serial numbers. 

B. Date of manufacture and date of installation on job site. 

C. Complete as-built elementary wiring and one-line diagrams. 

D. Complete parts list, by generic title and identification number, complete with exploded 
views of each assembly. 

Maintenance 

A. Recommended spare parts. 

B. Lubrication schedule including the applicable lubricant designation available from the 
Standard Oil Company of California. 

C. Recommended preventive maintenance procedures and schedules. Schedule shall be 
provided for daily, weekly, monthly, quarterly, semi-annually and annually 
maintenance. 

D. Disassembly and re-assembly instructions including parts identification and a complete 
parts breakdown for all equipment. 

E. Weights of individual components of each item of equipment weighing over 50 
pounds. 

F. Name, location, and telephone number of the nearest suppliers and spare parts 
warehouses. 

G. All manufacturers’ warranties. Include name, address, and telephone number of the 
manufacturer’s representative to be contacted for warranty, parts, or service 
information. 

H. Cleaning, repair, and maintenance instructions for each coating system. 

I. Provide videotapes, video CDs or DVDs utilized in the manufacturer’s instruction 
program for the owner. 

Operation 

A. Recommended trouble-shooting and startup procedures. 
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B. Recommended step-by-step operating procedures. 

C. Emergency operation modes, if applicable. 

D. Normal shutdown procedures. 

E. Long term shutdown (mothballing) procedures. 

F. Equipment specifications and guaranteed performance data. 

G. General manuals which describe several items not in the contract will not be accepted 
unless all references to irrelevant equipment are neatly eradicated or blocked out. 

Provide 3 hard copies of O&M manuals. A duplicate CD copy shall also be provided, but shall 
not substitute the hard copies. 

Each set of instructions shall be bound into multiple volumes; each volume to be complete 
with an index and bound in a suitable, hard-covered binder. Binders shall be of hardback 
construction with full-length metal hinge. Capacity shall be 3-inch to 5-inch as appropriate for 
the quantity of O&M documentation. More than one binder may be required for large projects. 
Binders shall be equal to Wilson-Jones WLJ344 series or WLJ369 series or Specialty Loose 
Leaf models 87784, 98085, 98086, or 98984.  

Manuals shall be assembled and indexed so that information on each piece of equipment can 
be readily found. 

Progress payments for the total contract work in excess of 90 percent completion may not be 
made until the operation and maintenance manual has been delivered and approved by the 
Owner, at their discretion. 

The Contractor shall secure and deliver to the Owner all equipment warranties and other 
warranties and guarantees required for all equipment and processes. Delivery shall be done at 
one time covering all major and minor equipment warranties. Copies of the warranties shall 
be included in each O & M Manual. 

See Division 1.15 for details regarding required warranties for specific components. 

1.79.3 Construction Record Drawings 

Progress payments for the total contract work in excess of 90 percent completion may not be 
made until the Contractor has delivered a complete set of acceptable “As-Constructed” 
records to the Engineer. Plans shall be made on clean, unmarked prints for this project in 
accordance with the following standards: 

• Yellow markings or highlights  = deleted items 

• Red markings    = new or modified items 

The Contractor shall provide “as-built” information on all items and work shown on the plans 
showing details of the finished product including dimensions, locations, outlines, changes, 
manufacturers, etc. The information must be in sufficient detail to allow the Owner’s 
personnel to locate, maintain, and operate the finished product and its various components. 

See also electrical plan requirements in Division 16.05. 
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1.80 PERFORMANCE REQUIREMENTS 

1.82 Pressure Ratings 

Fittings, valves, pipe and fluid systems shall have pressure ratings equal to or greater than the 
pressures identified below, unless specifically called out otherwise in the plans or 
specifications: 

Equipment Function Working 
Pressure 

Test 
Pressure 

Well 4 Raw Water 40-55 psi 150 psi 
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Division 2 
Sitework 

2.00 GENERAL 

Sections in these specifications titled “Common Work for . . .” shall apply to all following 
subsections whether directly referenced or not. 

2.05 Common Work for Sitework 

This division covers that work necessary for providing materials and performing all sitework 
as described in these specifications and as shown on the Plans. 

Part 1 - General 

Submittals 

Submittal information shall be provided to the Owner for the following items: 

• Erosion Control Fence Fabric 

• Spill Control and Response Plan 

• Letter for contaminant-free imported fill 

• General Fill  

• Pipe Bedding 

• Trench Backfill 

• Gravel 

Other Items listed in this section or required by the Owner. 

2.09 Special Inspections for Earth Work 

Part 3 – Execution 

Field Quality Control 

Special inspections including visual and probing of subgrade and compaction effort are 
required for the following locations: 

• Trench backfill (visual and probe) 

• Native subgrade beneath concrete pads (visual and probe) 

• Crushed rock fill beneath concrete pads (visual and probe) 

Areas of native undisturbed subgrade shall be visually inspected by the Owner prior to 
placement of any material overtop. Contractor shall coordinate with the Owner a minimum 
of two (2) full working days prior to inspection being needed. 

The Contractor shall schedule with Owner for visual and probe review of earthwork activity. 
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2.10 SITE PREPARATION 

2.10.2 Clearing and Grubbing 

Part 3- Execution 

Construction 

Do not remove organic material including plants, grasses, trees and native topsoil unless 
directed by the Plans. In instances where the Contractor is allowed to clear areas to facilitate 
construction but is not required to, any areas disturbed by construction shall be surface 
restored to existing or better condition including matching surface restoration with hydroseed 
or plantings as shown in adjacent areas required to be modified by the Plans. Where the 
Contractor is allowed to clear areas to facilitate construction, surface restoration shall be 
completed at no additional cost to the owner. 

2.10.3 Well Protection 

Part 1 – General  

The proposed site is located within the Owner’s Sanitary Control Area for their potable water 
supply Well 1 and Well 4. The Contractor shall be responsible for preventing accidental release 
of contaminants due to construction activities. The Contractor is responsible for aquifer water 
quality during the entire construction phase and should take all means necessary to protect the 
water quality. This shall include but is not limited to, the use of vegetable oil in construction 
hydraulic equipment, immediate spill containment and cleanup if it occurs during construction, 
installation and maintenance of temporary erosion and sedimentation control devices and all 
other work necessary to protect the water quality of the well.  

The Owner has water quality records for the aquifer that indicate that it is not currently 
contaminated. The Contractor shall be responsible for maintaining this baseline aquifer water 
quality at the site during construction. 

Submittals 

At a minimum, the Contractor shall provide the following as part of a spill control and 
response plan. A draft of this plan is due at the pre-construction conference. The final 
approved version of the plan shall be due prior to construction activities commencing on the 
sites. 

1. The contractor shall provide a designated person in charge of spill control and site 
maintenance. This person shall be on-site during operating hours and be responsible 
for supervising the use and storage of hazardous materials and shall take appropriate 
actions in the event of a release. This person shall also be available 24 hours per day in 
the event of a release during non-working hours. 

2. Secondary containment of hazardous materials and refueling areas shall be provided 
(containment equal to the size of the primary container or the largest container for 
multiple containers in one containment device). Sanitary, refueling and hazardous 
material storage shall not be allowed within the 100-foot sanitary radius on the well site, 



Hartstene Pointe Water-Sewer District  Winter 2018 
Groundwater Replacement Well 4  Division 2 - Sitework 

2-3 

J:\Data\HP\117-087\Specs\2 Sitework.docx 1/30/2018 2:05 PM 
© 2018 RH2 Engineering, Inc. 

and the Contractor shall designate other areas for this in their plan. Prevent access by 
the public to hazardous materials left on any site during non-working hours. 

3. Construction vehicles and stationary equipment that are found to be leaking fuel, 
hydraulic fluid, and/or other hazardous materials shall be removed from the well 
protection area or repaired in place as soon as possible and may remain on the site in 
the interim only if leakage is completely contained. Contractor shall keep spill 
containment and treatment materials on-site at all times. Depending on the frequency 
of occurrence, the contractor may be required to provide spill containment devices on 
equipment at all times (i.e. diapers).  

4. Equipment and supplies adequate for the immediate clean-up of the worst case 
hazardous materials spill shall be stored on-site in close proximity to hazardous 
materials; and 

5. All spills or leaks shall be immediately contained, reported and cleaned up as required 
by state and local regulations, DOE guidelines and as noted below. Upon detection of 
a leak, contractor shall immediately stop work and correct the leak, contain the spill, 
and remove the contaminated material from the site for proper disposal. The contractor 
shall over-excavate the contaminated site at least 2 feet in all directions to confirm that 
the spilled material has not penetrated further.  

Part 3 – Execution  

Field Quality Control 

A water quality sample will be taken prior to construction and it will be the project baseline 
water quality sample. After the well is properly disinfected and flushed, a water quality sample 
will be taken by the Owner and the water quality must be equal to or better than the baseline 
sample. 

2.10.5 Construction Access 

Part 3 - Execution 

Repair/Restoration 

The Contractor is responsible for maintaining all construction accesses during construction 
and the cost of such maintenance shall be incidental to the bid price. Maintenance includes 
repairing settled and damaged areas, and providing dust control. Cost for maintenance due to 
rain, snow, wind, or other weather conditions shall be incidental to the bid price. 

Cleaning 

Wherever construction vehicle access routes intersect paved roads, provisions must be made 
by the Contractor to minimize the transport of sediment onto the paved road. The Contractor 
shall remove all dirt, mud, rocks, vegetation, or other deleterious material from all construction 
equipment prior to leaving the site. This may include spray washing, sweeping, or other 
physical methods as necessary to remove materials.  

If sediment or other debris is transported onto a paved road surface, the road shall be cleaned 
thoroughly by the end of the work day. Debris shall be removed from roads by shoveling or 
sweeping. Street washing shall be allowed only after debris has been removed in this manner. 
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2.11 Earthwork Materials 

2.11.1 Common Work for Earthwork Materials 

Part 1 - General 

Acceptance at Site 

Owner shall review the site near the end of each pay period to determine the equivalent 
percentage of earthwork completed compared to the total earthwork lump sum price. 
Contractor shall be paid based on the percentage completed based on Owner’s judgment of 
percent complete. 

Part 2 - Products 

Source Quality Control 

All imported fill material shall be free of hydrocarbons (e.g. gasoline, diesel, oil, etc.), 
pesticides, herbicides and other hazardous volatile organic compounds (VOCs) and synthetic 
organic chemicals (SOCs), which are harmful in drinking water. The Contractor shall provide 
a letter from the fill supplier to the Owner that the fill is free of these contaminant chemicals. 

Imported fills found not to be compliant with regulatory standards shall be hauled off site and 
disposed of properly, at the sole expense of the Contractor.  

2.11.2 General Fill 

Part 1 – General 

Summary 

All fill required for this project that is not specifically defined as another type shall be “General 
Fill”. 

References 

Section 9-03.14(3) Common Borrow of the Standard Specifications.  

Part 2 – Products 

Components 

General fill shall be soil free of organics, debris, and other deleterious materials with no 
individual particles having a maximum dimension larger than 5 inches. The moisture content 
of the material and weather conditions at the time of placement will be used to determine the 
suitability of native materials for backfill as general fill. 

Part 3 – Execution 

Installation/Construction 

All general (or native) fill shall be compacted in uniform layers not exceeding 18 inches in 
loose thickness and compacted to at least 90 percent maximum dry density based on the 
ASTM D-1557 (modified) test procedure. 
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2.11.4 Pipe Bedding 

Part 1 – General 

Summary 

All fill placed below and around buried utilities shall be “Pipe Bedding”. The pipe bedding 
material has been selected to support the weight of the utility by distributing the load so that 
the completed utility and backfill system does not weigh more than the native material. In 
addition, the grain size has been selected so that the bedding will not migrate into the bottom 
of the trench. The Contractor must take particular care to maintain the integrity of the utility 
design by using the appropriate pipe bedding material where shown. 

References 

For Conduit and Galvanized Water Piping: Bedding shall conform with Section  
9-03.13 “Backfill for Sand Drains” or as approved by the Inspector. 

Part 3 – Execution 

Installation/Construction 

Bedding material shall surround the pipe and conduits to the limits shown on the Plans and 
provide uniform support along the entire length without allowing concentrated loading at 
joints or bells or that results in any bridging of the pipe. All bedding material shall bear on 
firm subgrade and be compacted to firm and unyielding condition. 

2.11.5 Trench Backfill 

Part 1 – General 

Summary 

All fill placed above the pipe bedding in a trench shall be “Trench Backfill”. The trench backfill 
material has been selected to distribute surface loads over the utility. In addition, the grain size 
has been selected so that the trench backfill will not migrate into the pipe bedding or trench 
walls. The Contractor must take particular care to maintain the integrity of the utility design 
by using the appropriate trench backfill material where shown. The moisture content of the 
material and weather conditions at the time of placement will be used to determine the 
suitability of native materials for fill as trench backfill. 

References 

Trench backfill shall consist of materials conforming to Section 9-03.19 “Bank Run Gravel 
for Trench Backfill” of the Standard Specifications or as approved by the Owner. 

Part 3 – Execution 

Installation/Construction 

Trench backfill (or native fill) shall be placed and compacted above the pipe bedding to 
finished grade elevations in unrestored areas or to subgrade elevations in restored areas.  
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Trench backfill (or native fill) shall be placed in uniform layers not to exceed 18 inches in loose 
thickness. Each lift is to be compacted to at least 90 percent of its maximum dry density based 
on the ASTM D-1557 (modified) test procedure. 

2.11.7 Gravel Base Course 

Part 1 – General 

Summary 

All fill placed under concrete slabs and to restore the existing site driveway shall be “Gravel 
Base Course” unless otherwise called out on the Plans.  

References 

Aggregate for gravel base course shall conform to Section 9-03.9(3) Crushed Surfacing Base 
Course of the Standard Specifications. 

2.20 EARTH MOVING 

2.23 Excavation 

Part 1 – General 

Summary 

The Contractor shall excavate as necessary to construct the improvements shown. 

Part 2 – Products 

Materials 

All excavated material below the organic layer can be re-used as backfill as long as it is properly 
protected from water saturation, meets the specification for the backfill purpose, and is 
approved by the Owner. Approval of material as backfill will be made the moment before 
placement of the material as backfill. Weather conditions may make previously approved 
material unsuitable for backfill requiring the material to be removed from the project site. 

Excavated material that is not used as backfill shall be disposed off-site. All permits for the 
disposal of excavated material shall be obtained by the Contractor. A copy of all permits and 
the locations of each disposal site shall be submitted to the Owner. 

Part 3 – Execution 

Installation/Construction 

Excavation shall include the digging, scraping, and removing existing native material, 
abandoned or interfering utilities, abandoned or interfering structures and any other obstacles 
necessary for the construction of the improvements shown on the Plans. Excavation includes 
utility excavation, structural excavation, and grading excavation. 

Utility excavation shall be performed to the depths necessary to complete the utility 
construction work shown.  
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Structural excavation shall be performed to the limits necessary to complete the construction 
work shown. 

Excavated material may be stockpiled on site at locations approved by the Owner. 

Examination 

The base of the excavation shall be evaluated by the Owner to determine if it is suitable for 
backfilling. The Owner will evaluate the stability of the base of excavation by determining if 
all significant organic soils or other unsuitable materials have been removed. 

2.25 Erosion and Sedimentation Control 

2.25.4 Stormwater Discharge 

Part 3 – Execution 

Field Quality Control 

The Contractor shall be responsible for meeting all construction stormwater discharge water 
quality requirements including State of Washington (WAC 173-220-020), Construction 
Stormwater Permit requirements and local requirements regardless of weather conditions. 

If the project is fined by the permitting authority, that stormwater fine shall be paid for by the 
Contractor at no additional cost to the Owner. 

2.25.5 Filter Fabric Fence 

Part 3 – Execution 

Installation/Construction 

When required to prevent downhill stormwater runoff to ditches or off site, a filter fabric 
fence shall be installed to allow the collection and passage of surface water to occur through 
the fabric before discharge off site. When joints are necessary, filter fabric shall be spliced 
together at a support post with a minimum overlap of six inches. Both ends of the fabric shall 
be securely fastened to the post. The filter fabric fence shall be installed to follow the contours 
of the existing grade where feasible. The fence posts shall be driven securely into the ground 
a minimum of 30 inches and spaced apart at a maximum of six feet. A wire mesh support 
fence shall be fastened securely to the uphill side of the posts using heavy-duty wire staples at 
least one inch long, tie wires, or wire rings. The wire shall extend into the trench a minimum 
of four inches and shall not extend more than 36 inches above the existing surface. An 8 inch 
by 12 inch trench shall be excavated on the uphill side of the fence for securely burying the 
lower edge of the fabric fence. At least 20 inches of the filter fabric fence shall continuously 
extend into the trench. The filter fabric fence shall extend above the existing grade 36 inches. 
The filter fabric placed in the trench shall be secured with backfill material of three-quarter 
inch washed rock. The backfill material shall be placed in the trench and on either side of the 
fence as shown on the construction Plans. 

Field Quality Control 

Filter fabric fence shall be inspected by the Contractor immediately after each rainfall and at 
least once daily during periods of prolonged rainfall. The Contractor shall repair or replace 
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sections of the filter fabric fence that are not filtering surface water. The filter fabric fence may 
be removed after the threat of off-site contamination has passed. 

2.60 CONTAMINATED & WASTE MATERIALS HANDLING 

2.60.2 Waste Material Control 

Part 1 – General 

Quality Assurance 

Adhere to all requirements of federal, state, and local statutes and regulations dealing with 
pollution. Permit no public nuisances. 

Use only dump sites that are approved by the regulatory agency having jurisdiction, and 
present proof of approval upon request. 

Part 3 – Execution 

Installation/Construction 

The Contractor shall take precautions to warn, protect, and prevent the public from all hazards 
that exist on site due to any demolition or construction operations. Stockpiled debris shall be 
surrounded with yellow warning tape attached to lath, stakes, poles, or fencing to warn the 
public of any potential hazard. 

Use water sprinkling, temporary enclosures, or other methods to limit dust and dirt from rising 
and scattering in the air. Surface water runoff that is contaminated with site debris, silt, or 
other material that adversely affects water quality shall be collected and cleaned prior to 
discharge. On site collection ponds may not be used to keep silt laden water from entering the 
storm water collection system. 

Do not use water to control dust when its use may create hazardous or objectionable 
conditions such as ice formation, flooding, and pollution. 

The Contractor shall minimize the amount of dust and other airborne particles caused by any 
demolition, excavation, stockpiling, or removal activities. Dust control measures shall be 
implemented by the Contractor prior to the beginning of work activities. Exposed soil may be 
wetted with water or covered to minimize dust creation. Water runoff from the wetting 
procedure shall be accumulated and cleaned prior to disposal. Water runoff accumulation shall 
be removed from the site prior to project completion. 

Cleaning 

At all times, keep the construction area clean and orderly and upon completion of the work, 
leave all parts of the work clean and free of rubbish and excess material of any kind. Leave 
equipment clean and free of stains or other marks or defects. Upon completion, restore site 
of all work or equipment and material storage areas to their original conditions. Remove all 
miscellaneous unused material resulting from work and dispose of it in a manner satisfactory 
to the Owner. The site, through the progress of construction, shall be kept as clean as possible 
and in a neat condition. 
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2.61 Contaminated Materials 

2.61.2 Toxic Spill or Release Contact Requirements 

Part 3 - Execution 

Field Quality Control 

During construction, if there is any toxic substance spill or release discharged into the 
environment, report the location, quantity, date and time of the spill or release to Washington 
State Emergency Management at 1 (800) 258-5990 and the Owner’s representative. Spills shall 
be monitored, contained, and cleaned up to applicable codes at the Contractor’s expense. 
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Division 3 
Concrete 

3.00 GENERAL 

Sections in these specifications titled “Common Work for . . .” shall apply to all following 
subsections whether directly referenced or not. 

3.05 Common Work for Concrete 

Part 1 - General 

This division covers that work necessary for furnishing and installing all concrete as 
described in these specifications and as shown on the Plans. 

References 

Materials shall conform to the following standards: 

• Cement - ASTM C-150 

• Coarse aggregate - ASTM C-33 

• Fine aggregate - ASTM C-33 

Submittals 

Submittal information shall be provided to the Owner for the following items: 

• Concrete mix design including aggregate gradation and substantiating strength data. 

• Admixture Data 

• Concrete anchors 

• Rebar mill certifications 

• Rebar placement shop drawings 

• Grouts 

Concrete mix designs shall be submitted to the engineer for approval a minimum of two 
weeks prior to placing any concrete. The mix design shall include the amounts of cement, 
fine and coarse aggregate, water and admixtures, as well as the water cement ratio, slump, 
concrete yield, aggregate gradation, and substantiating strength data in accordance with ACI 
318, Chapter 5. Review of mix submittals by the engineer of record indicates only that 
information presented conforms generally with contract documents. Contractor or supplier 
maintains full responsibility for specified performance. 

Part 2 - Products 

Components 

Nominal maximum size for aggregates is the smallest standard sieve opening through which 
the entire amount of aggregate is permitted to pass. Provide intermediate aggregate grades as 
required to achieve a well-graded mix. 
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All concrete surfaces exposed to weather or standing water shall be air entrained. Total air 
content shall be in accordance with IBC requirements unless specified otherwise herein. Air 
shall be measured at the truck, unless otherwise agreed to.  

Water used in concrete shall be potable.  

Fly ash may be substituted for up to 15 percent of the required cement, except where noted. 

Mixes 

Concrete shall be mixed, conveyed, and proportioned in accordance with IBC section 1905. 

The concrete mix shall include the amount of cement, fine and coarse aggregate, including 
aggregate gradations, water, and admixtures as well as water cement ratio, slump, concrete 
yield, and sustaining strength data in accordance with these specifications, the requirements 
of the International Building Code Section 1905, and the requirements of ACI 318.  

Part 3 - Execution 

Inspection 

See Statement of Special Inspections on the Drawings for special inspection requirements. 
Provide two (2) full working day notice to Owner prior to needing the required inspections. 

The Contractor shall repair, replace or modify, as appropriate, any items noted in the Special 
Inspector’s inspection.  

3.10 FORMING AND ACCESSORIES 

3.11 Formwork 

3.11.13 Cast in Place Forming 

Part 2 – Products 

Materials 

Unless otherwise directed, coat contact surface of forms with colorless, non-staining, mineral 
oil that is free from kerosene, or other approved suitable material, to permit satisfactory 
removal of forms without concrete damage.  

Form construction for exposed surfaces shall be made of new plywood or steel without 
surface markings. 

Part 3 - Execution 

Installation/Construction 

Concrete forms shall be sufficiently tight to prevent leakage of concrete or mortar and shall 
be properly braced or tied together to maintain desired position and shape until removed. 

Conduits, pipes and sleeves of any material not harmful to concrete and within the 
limitations of ACI 318, Section 6.3 are permitted to be embedded in concrete with approval 
of the Engineer. Provide a ¾-inch chamfer or radius at all exposed corners and edges, unless 
specifically stated otherwise on the Plans. 
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Forms shall remain in place until the concrete has developed sufficient strength to withstand 
imposed loads without damage or deflection. Slab forms shall remain in place for a 
minimum of 24 hours after completion of the pour. The Contractor shall coordinate with 
the testing lab to verify concrete strength prior to form removal. 

Do not allow water to flow through areas where forms are to be placed. During form 
construction and prior to placement of concrete, keep footings and floor slab areas free of 
standing water.  

Field Quality Control 

Variations from dimensions shall not exceed plus or minus ½-inch. Closer tolerances shall 
be achieved by the Contractor as necessary to accommodate equipment and other 
permanent materials.  

3.15 Accessory Materials 

3.15.19 Concrete Anchors 

Part 1 - General 

Quality Assurance 

Installation of adhesive anchors shall be performed by personnel certified in accordance with 
the ACI/CRSI Adhesive Anchor Installer Certification Program. In lieu of certification the 
installer shall attend on-site training held by the adhesive manufacturer prior to the 
installation of adhesive anchors.  

Part 2 - Products 

Materials 

Concrete Anchors shall be Hilti HIT 500-V3, Simpson SET-XP, or Powers PE1000+ 
Adhesive Anchors. 

Threaded rod shall be stainless steel except in dry locations.  

Part 3 - Execution 

Installation 

Install in accordance with Manufacturer’s recommendations. Special Inspection in 
accordance with IBC, Section 17, must be provided. Provide a minimum of 48 hours’ notice 
to Engineer prior to starting installation. Concrete anchors shall not be used to resist tension 
or fatigue loading without Owner’s evaluation and approval.  

Use threaded rod or reinforcing bar based on application and meeting Manufacturer’s 
recommendations. Provide minimum embedment meeting Manufacturer’s requirements and 
subject to Engineer approval. Holes shall be drilled with carbide-tipped drill bit. Holes shall 
be cleaned of dust and debris. Adhesive shall be inserted with a mixing nozzle. 
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3.20 REINFORCING 

3.21 Reinforcing Steel 

3.21.13 Reinforcing Steel 

Part 1 - General 

References 

ACI – American Concrete Institute- latest edition 

CRSI Manual of Standard Practice – latest edition 

Part 2 - Products 

Materials 

Grade – ASTM A706, Grade 60 

ASTM A615, Grade 60 shall be permitted if: 

(a)The actual yield strength based on mill tests does not exceed fy by more than  
18,000 psi; and, 

(b) The ratio of actual tensile strength to the actual yield strength is not less than 1.25. 

Detailing - ACI 318 and ACI 315 

Lap requirements - As required by ACI 318 

Tie wire - 16 gauge minimum 

Bar supports shall conform to “Bar Support Specification” CRSI Manual of Standard 
Practice, MSP-1-80. Provide Class 1, plastic protected bar supports. Use pre-cast concrete 
blocks to support bars off ground. Bar supports in a water holding structure shall be non-
metallic.  

Part 3 - Execution 

Installation 

Reinforcing steel shall be detailed in accordance with ACI 315 and 318 and as shown on the 
Plans. Lap all reinforcements in as required by ACI 318.  

Welding of reinforcing steel shall not be performed unless specifically approved by the 
Engineer. If approved, Contractor will arrange and pay for all required Special Inspections 
associated with welding of reinforcing steel.  

Field Quality Control 

Reinforcing steel shall be free of rust and loose scale at time of concrete placement. Bars 
with kinks, improper bends, or reduced cross-section due to any cause will not be used. Bars 
shall not be field bent. Bars may not be tack-welded or otherwise heated. 
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If, within the project warranty period, rust spots appear on the concrete due to failure to 
achieve proper clearance on the rebar or wire ties, the Contractor shall grind out and patch 
the areas using a method satisfactory to the engineer. 

3.30 CAST-IN-PLACE CONCRETE 

3.30.01 Common Work for Cast in Place Concrete 

Part 1 - General 

Delivery 

Concrete shall be transported in a truck mixer to the jobsite and discharged within 1.5 hours 
after cement has been added to water or aggregates. Rejected concrete will be at Contractor’s 
expense. 

Part 2 - Products 

Components 

If allowed, curing materials shall conform to ASTM C-171 and liquid membrane-forming 
compounds shall conform to ASTM C-309. When concrete is to be coated or stained, use 
UV-dissipating form release and curing compounds.  

Part 3 - Execution 

Preparation 

Do not place concrete during rain, sleet, or snow until water and freezing protection is 
provided. 

Before beginning placement of concrete, remove hardened concrete and foreign materials 
from inner surface of mixing and conveying equipment. Before depositing concrete, remove 
debris from space to be occupied by the concrete. Secure reinforcement in position to 
prevent movement during concrete placement. 

Installation 

Placement shall be in accordance with IBC, Section 1905. 

Place no concrete when air temperature is below or expected to be below 40 degrees during 
the 28-day curing period unless a low temperature concrete mix has been approved by the 
Owner. Provide adequate equipment for heating materials and protecting concrete during 
freezing or near freezing weather. Keep materials, reinforcement, forms, and ground in 
contact with concrete free from frost at time of placement. Heat mixing water as required. 
Use no materials containing ice. 

Place no concrete when air temperature exceeds or is expected to exceed 85 degrees during 
the 28-day curing period unless a high temperature placement plan has been approved, and 
unless adequate precautions are taken to protect work. Cool ingredients prior to mixing. 
Flake ice or crushed ice of a size that will melt completely during mixing may be substituted 
for all or part of water. Cool forms and reinforcing prior to placing concrete. 
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Handle concrete from mixer, ready-mixed truck, or from transporting vehicle to place of 
final deposit by methods which prevent separation or loss of ingredients. Under no 
circumstances shall concrete that has partially hardened be deposited. 

Consolidate slabs by utilizing vibrating screeds, roller pipe screeds, internal vibrators, or 
other approved methods. Have a spare vibrator available at jobsite during concrete placing 
operations.  

After removal of forms, cut out and patch defects in concrete surfaces. Remove form tie 
cones. Cut or snap off form ties to a depth of ¾-inch. Chip out rock pockets, holes from 
form tie removal, and other defects to solid concrete. Repair defects in accordance with 
3.01.30.71.  

Curing 

All concrete shall be water-cured in accordance with ACI 308.1 unless approved in advance 
by the Owner. If allowed, curing compound shall be applied immediately after finishing or 
form removal. When plastic or burlap covers are used to augment or protect curing, extend 
sheeting beyond the edges of the concrete and secure against wind lift. Inspect and adjust 
curing systems daily, including over weekends and holidays. 

3.31 CONCRETE MATERIALS 

3.31.02 Structural Concrete 

Part 1 - General 

Summary 

All concrete as shown on the Plans and not called out otherwise. Use water reducers as 
required to achieve slump.  

Performance Requirements 

28-day compressive strength - 4500 psi minimum 

Slump - Without plasticizers; 4 inches for floor. With plasticizers, maximum 9 inches or as 
desired for placement. 

Part 2 - Products 

Mixes 

Water/cement ratio - 0.40 

Nominal maximum aggregate size – ¾-inch (AASHTO Grading No. 67) 

Entrained air ratio – 3.5 percent minimum to 6.5 percent maximum 

3.35 SURFACE FINISHING  

3.35.01 Common Work for Surface Finishing 

Part 2 - Products 

• Slabs – Light Brushed 
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Part 3 - Execution 

Preparation 

Do not place concrete which requires finishing until the materials, tools, and labor necessary 
for finishing the wet concrete are on the job and acceptable to the Owner. If rainfall is 
possible, tent the work area prior to the pour and maintain protection until the concrete is 
cured sufficiently to resist damage. 

3.35.06 Light Brush Finish 

Part 2 – Products 

Finish 

When concrete has appropriately set, finish with light soft broom finish. Brush 
perpendicular to slab slope. 

Part 3 - Execution 

Construction 

Consolidate, strike off, and level concrete; but do not work further until ready for floating. 
Begin floating when water sheen has disappeared and surface has stiffened sufficiently to 
permit floating operations. Consolidate surface with power-driven floats. Hand floating may 
be used if area is small or inaccessible to power units.  

Field Quality Control 

Check surface planeness during or after first floating. Cut down high spots and fill low spots 
to produce surface with tolerance of ¼-inch in 10 feet in any direction. Re-float to a 
uniform, smooth, sweat finish concrete.  

3.60 GROUTING 

3.62 Non-Shrink Grout 

Part 1 - General  

Summary 

General Purpose Non-Shrink grout may be used for any grouting applications. 

Storage and Handling 

Stockpile grout to prevent contamination from foreign materials and store admixtures to 
prevent contamination or damage from excess temperature change. 

Part 2 - Products 

Materials 

General Purpose Non-Shrink Grout:  

General Purpose Non-shrink grout shall meet the compressive strength and nonshrink 
requirements of CRD-C 621, Grades B and C; Corp or Engineers Specification for  
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Non-shrink grout; and ASTM C 1107, Grades B and C. General Purpose Non-shrink grout 
shall be Masterflow 713 Plus or Embeco 636 Plus or approved equal.  

Provide curing compounds as recommended by the grout manufacturer. 

Water to be used in mixing the grout shall be potable. 

Mixes 

Comply with grout manufacturer’s recommendations for mixing procedures. 

Adjust water temperature to keep mixed grout temperature in the range of 45 degrees 
Fahrenheit (7 degrees Celsius) and 90 degrees Fahrenheit (32 degrees Celsius) 
minimum/maximum. 

Use cold or iced water to extend working time in hot weather or in large placements. 

Use warm water in cold conditions to achieve minimum as mixed temperatures. 

Part 3 - Installation 

Preparation 

Mechanically remove unsound concrete within the limits of the grout placement. 

Remove at least ¼-inch (6mm) of existing concrete facing and continue removal as required 
to expose sound aggregate. 

Thoroughly clean the roughened surface of dirt, loose chips, and dust. Maintain substrate in 
a saturated condition for 24 hours prior to grouting. Surface should be saturated surface dry 
at time of grouting. 

Clean baseplates and other metal surfaces to be grouted to obtain maximum adhesion. 
Remove loose rust and scale by grinding or sanding. 

Comply with grout manufacturer’s recommendations for form construction. Construct 
forms to be liquid tight. 

Installation 

Place grout mixture into prepared areas from one side to the other. Avoid placing grout 
from opposite sides in order to prevent voids. Work material firmly into the bottom and 
sides to assure good bond and to eliminate voids. 

Ensure that foundation and baseplate are within maximum/minimum placement 
temperatures. Shade foundation from summer sunlight under hot conditions. Warm 
foundation when foundation temperature is below 45 degrees Fahrenheit (7 degrees Celsius). 

Wet cure exposed shoulders for 48 hours followed by two coats of curing compound for 
best results. The minimal requirement is to wet cure until grout has reached final set, 
followed by two coats of curing compounds. 
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Division 4 
Masonry – Not Used 
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Division 5 
Fabricated Metalwork and Structural Plastics – Not Used 
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Division 6 
Carpentry – Not Used 
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Division 7  
Thermal and Moisture Protection 

7.00 GENERAL 

This division covers furnishing all labor, materials, and equipment for providing a structure 
(this Division does not apply to the Hot Rok) which is completely weather-tight. 

Sections in these specifications titled “Common Work for . . .” shall apply to all following 
subsections whether directly referenced or not. 

7.05 Common Work for Thermal and Moisture Protection 

Part 1 - General 

Submittals 

Submittal information shall be provided to the Owner for the following items: 

• Caulk 

7.90 JOINT PROTECTION 

7.92 General Joint Sealants 

Part 1 – General 

Submittals 

Submit schedule for caulk used on the project for approval prior to application. 

Part 2 – Products 

Materials 

Concrete and Masonry 

DAP® Premium Polyurethane Concrete Sealant or equal. 

Wood or Concrete Board Siding 

DAP® ALEX PLUS® Acrylic Latex Caulk Plus Silicone or equal. 

Other Surfaces 

Contractor shall provide caulk appropriate to surface and reason for caulk application. 
Caulk shall be the most durable available (longest warranty) by DAP®, or equal. 

Part 3 – Execution 

Installation 

Caulk all joints and spaces necessary to provide a completely weather-tight product. 

Apply caulking in strict accordance with manufacturer’s directions with regard to temperature 
at application and curing times, surface condition, moisture, and cleanliness. 

Apply after surfacing prime and prior to final coatings if surface is to be coated. If surface will 
not be coated, provide color choices to the Owner for approval prior to application. 
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Clean all adjoining surfaces of excess sealant, smears, or marking due to application and leave 
joints with neat, uniformly-filled surfaces. 
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Division 8  
Openings – Not Used 
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Division 9 
Finishes 

9.00 GENERAL 

This division covers work necessary for providing all materials, equipment, and labor to coat 
all items in accordance with these specifications. 

Sections in these specifications titled “Common Work for . . .” shall apply to all following 
subsections whether directly referenced or not. 

9.90 PAINTING AND COATING 

9.90.00 Common Work for Painting and Coating 

Part 1 – General 

Scope 

The work specified in this Section covers the furnishing and installation of protective coating, 
complete in place. Shop coating and/or factory applied finishes on manufactured or fabricated 
items are specified elsewhere. Regardless of the number of coats previously applied, at least 
two coats of paint shall be applied in the field to all coated surfaces unless otherwise specified 
herein. 

Submittals 

Before beginning any painting or coating, submit a list of coatings and manufacturers intended 
for use for review by the Owner. Include the application each coating is intended for, any 
surface preparation, number of coats, method of application, and coating thickness. 

Provide Safety Data Sheets (SDS) for all materials to be used including solvents. Provide NSF 
certification for all finishes in potential contact with potable water. Submit this information in 
accordance with the requirements regarding shop drawings included herein.  

Performance Requirements 

The completed coating shall produce a minimum dry film thickness in accordance with the 
specifications 

Storage and Handling 

Bring all materials to the job site in the original sealed and labeled containers of the paint 
manufacturer. Materials shall be subject to inspection by the Owner. Store paint supplies as 
recommended by the manufacturer and as approved by the Owner. 

Extra Materials 

Dispose of all extra materials not desired by the Owner. 

Waste Products 

The Contractor shall be responsible for the collection, containment, transportation, and 
disposal of all waste products generated for this project. Cleaning and disposal shall comply 
with all federal, state, and local pollution control laws. Provide acceptable containers for 
collection and disposal of waste materials, debris, and rubbish. 
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Part 2 – Products 

Manufacturers 

The following coating system manufacturers are approved: 

1. Sherwin Williams 

Part 3 – Execution 

Examination 

The Owner shall inspect and approve all surface preparations prior to application of any 
coating. Provide 24-hour notice prior to surface inspection needs. 

Preparation 

Prepare surfaces in accordance with the recommendations of the manufacturer of the coating 
to be applied to the surface, or the surface preparation requirements of these specifications, 
whichever are stricter. 

Coatings shall only be applied during weather meeting the recommendations of the coating 
manufacturer. Air and surface temperatures, humidity, and all other environmental conditions 
shall be within limits prescribed by the manufacturer for the coating being applied, and work 
areas shall be reasonably free of airborne dust at the time of application and while coating is 
drying. 

Materials shall be mixed, thinned, and applied according to the manufacturer’s printed 
instructions. Dry Film Thickness (DFT) shall be as stated here in or applied based on coverage 
rates of square feet per gallon (sq. ft./gal). 

Installation/Construction 

Paint application shall be in strict accordance with manufacturer’s printed instructions except 
that coating thickness specified herein shall govern. Finished coating on all items shall be clean, 
undamaged, and of uniform thickness and color.  

Coating shall be done in a manner satisfactory to the Owner. The dry film thickness listed in 
the “Materials” section of this Division must be met, regardless of the applied film thickness 
or number of coats.  

Carefully observe all safety precautions stated in the manufacturer’s printed instructions. 
Provide adequate ventilation and lighting at all times. 

The manufacturer’s recommended drying time shall be construed to mean “under normal 
conditions”.  Where conditions are other than normal because of weather, confined spaces, 
or other reason, longer drying times may be necessary. The manufacturer’s recommendation 
for recoating time intervals shall be strictly adhered to. 

Field Quality Control 

The prime Contractor shall be completely responsible for coating quality.  

If the Owner finds anomalies and/or defects, the Contractor shall re-prep and recoat those 
areas per the coating manufacturer’s instructions. 
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Acceptance of the completed coatings shall be based on the proper application and proper 
preparation of the coated surfaces, and a finished product that does not contain runs, drips, 
surface irregularities, overspray, color variations, scratches, pinholes, holidays, and other 
surface signs that detract from the overall performance and/or appearance of the finished 
project. 

Repair/Restoration 

Scratched, chipped, or otherwise damaged coatings, including factory coatings, shall be 
repaired before final acceptance will be given. 

Cleaning 

If any cleaning of equipment at the site is performed with solvents, such work shall be done 
over leak-proof linings. Preparation or coating materials may not be disposed of on site. 

9.91 Painting and Coating Systems 

Refer to 9.90.00 for coating application requirements. 

9.91.13 Exterior Painting 

9.91.13.10 - System 1: Wood - Exterior, Painted 

Part 1 - General 

Exterior wood surfaces. 

Part 2 - Products 

1. Sherwin Williams 

a. Primer: Exterior Latex Wood Primer (250 to 300 square feet per gallon)  

b. Intermediate Coat: A-100 Exterior Latex (1.5 Mil DFT)  

c. Finish Coat: A-100 Exterior Latex (1.5 Mil DFT) 

Part 3 - Execution 

Surface Preparation 

1. Surface clean, dry, and free of contaminates. 

9.91.23 Interior Painting 

9.91.23.03 - System 2: Galvanized Metal Surface Repair  

Part 1 - General 

This Section applies to all galvanized surfaces which have received minor damage to the 
galvanized surface during construction and which require repair. 

Part 2 - Products 

1. Sherwin-Williams 

a. First Coat: Corothane 1 Galvapac 1K Zinc Primer B65G11 (2.5 to 3.5 Mil)  
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Part 3 - Execution 

Surface Preparation 

1. SSPC-SP3 Power tool cleaning 
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Division 10 
Specialties 

10.00 GENERAL 

This division covers that work necessary for fabricating and installing all furnishings and 
accessories as described in these specifications and as shown on the Plans. 

Sections in these specifications titled “Common Work for . . .” shall apply to all following 
subsections whether directly referenced or not. 

10.05 Common Work for Specialties 

Part 1 - General 

Submittals 

Submittal information shall be provided to the Owner for the following items: 

• Electrical and Control Equipment Signs 

10.10 INFORMATION SPECIALTIES 

10.14 Signs and Labels 

10.14.1 Common Work for Signs and Labels 

Part 2 - Products 

Materials 

Unless otherwise specified, text shall be white on a background color shown below. 

Purpose Plate Color 

General Black 

Warning Red 

Electrical Black 

Part 3 - Execution 

Installation 

Install signs/markers directly on the devices in a location that does not interfere with the 
device operation or maintenance. If the device is too small or otherwise impractical to 
mount marker, locate marker as close as possible to the device on an adjacent surface. 

10.14.8 Electrical and Control Equipment 

Part 2 - Products 

Materials 

Name plates and service legends shall be phenolic-engraved, rigid, laminated plastic type 
with adhesive back. Letter height shall be 5/16-inch unless specified otherwise on the Plans. 
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Labeling shall clearly identify the associate component. Color shall be black background with 
white letters.  

Tags shall be securely attached. Adhesive backed tags shall also have at least two brass 
screws for positive fastening. 

Part 3 – Execution 

Installation 

Provide engraved nameplates indicating load served, voltage, and phase for every circuit 
breaker, panel board, switchboard, motor control center, motor starter, disconnect switch, 
and fused switch. 

All components provided under this specification, both field- and panel-mounted, shall be 
provided with permanently-mounted nametags. The Engineer shall have complete control 
over the hardware to be labeled and the labeling provided. Provide labels as directed. 

Provide a name tag for each piece of equipment and for each circuit and/or control device 
associated with the equipment.  

Provide a nameplate for each control center unit door. 

Warning nameplates shall be provided on all panels and equipment which contain multiple 
power sources which may have energized circuits with the main disconnecting means in the 
off position. Lettering shall be white on red background. 

 



11-1 
J:\Data\HP\117-087\Specs\11 Equipment.docx 1/30/2018 2:10 PM 
© 2018 RH2 Engineering, Inc. 

Division 11 
Equipment 

11.00 GENERAL 

This division covers that work necessary for providing and installing all equipment as 
described in these specifications and as shown on the plans. 

Sections in these specifications titled “Common Work for . . .” shall apply to all following 
subsections whether directly referenced or not. 

11.05 Common Work for Equipment 

Part 1 - General 

Submittals 

Submittal information shall be provided to the Owner for the following items: 

• Pumps and Motors 

11.10 Pumps 

11.10.1 Common Work for Pumps 

Part 1 - General 

Summary 

This section covers work necessary to provide the pumps, complete with motors and 
accessories, described herein and as shown on the Plans 

Related Sections 

• Division 1.75.1 Schedule 

• Division 1.82 Pressure Ratings 

• Division 11.20.1 Common Work for Pump Motors 

References  

• HI - Hydraulic Institute. 

• ASTM - American Society for Testing and Materials. 

• AISI - American Iron and Steel Institute. 

• ANSI - American National Standards Institute. 

Performance Requirements 

Power required to operate the pump(s) shall not exceed the motor nameplate horsepower 
regardless of any flow and head tolerances listed in this specification. 

The design and performance requirements listed for each pump must be met, with no 
exceptions. Pumps that do not meet all of the conditions will be rejected. 
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Pump parts in contact with potable water shall be lead free complying with either NSF 61 
ANSI 372 tested or NSF 61 Annex G compliant. Submit lead free information with pump 
submittal information. 

Submittals 

Submittal information shall be provided for each individual pump. 

Product Data: 

• For Contractor proposed substitution, a minimum of 10 installations with similarly sized 
and configured pumps in equivalent fluid applications. Include location, contact name, 
and number. 

• Specifications and data describing all pump parts, pieces, and components. Include 
information on materials of construction and proposed coating systems. 

• Performance curves showing total dynamic head (TDH) in feet, efficiency and  
net-positive-suction head required (NPSHR) versus output in gallons per minute (GPM). 
All losses from the drive shaft, seal, coupling and other mechanical losses shall be 
included in the pump efficiency data presented. Catalog or software generated curves 
may be submitted for preliminary approval and ordering.  

• Minimum required submergence (ft) between the flow ranges of 75 and 100 gpm. 

• Complete list of all pump system components and accessories to be provided. 

Shop Drawings: 

• Provide detailed dimensional drawings showing outline dimensions, lengths, overall 
sizes, materials and weights for each pump unit and associated accessories.  

Schedule: 

• Provide delivery time (based on beginning at approval of drawings/submittal). 

Licensed Well Driller: 

• Department of Ecology license for well driller. 

Closeout Submittals: Provide the following submittals prior to project closeout: 

• Operations and Maintenance Manual 

• Manufacturer Signed Warranties with pump serial numbers 

Schedule 

Provide delivery time in time from approval of shop drawings/submittal. 

Quality Assurance 

The pump manufacturer or pump supplier shall accept unit responsibility for the 
motor/pump assembly. 

Ensure that pumps selected are locally serviceable and replacement parts are readily 
available. 
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Delivery, Storage, and Handling 

Pumps shall be delivered, stored, and handled in accordance with manufacturer 
recommendations. 

Warranty 

All pumping equipment described in this section and provided under this contract shall be 
warranted against defects in materials and workmanship for a period of one years after date 
of project acceptance. 

Extra Materials 

Provide any special tools required for pump or motor maintenance. 

Part 2 - Products 

Manufacturers 

The following manufacturers are approved for use on this project. No substitutions for 
different pump brands will be accepted. 

• Goulds 

Components 

For pumps in domestic water applications, all pump components, coatings, and lubricants 
shall be compatible for use in potable drinking water in accordance with U.S. Food and 
Drug Administration (FDA) or National Sanitation Federation (NSF) rules and regulations. 

All pump system components are to come from the pump supplier/pump manufacturer and 
shall include: 

• Motor with flow sleeve 

• Bowl assembly 

• Check Valve 

• Column assembly 

• Couplings 

• Submersible power cable 

• All other necessary appurtenances for complete unit assembly. 

Accessories 

All pumps are to include an engraved non-corrosive metal nameplate on the exterior of the 
pump head or body (duplicate attached to pump support flange or shipped loose if 
submersible), readily accessible without requiring any disassembly. The nameplate shall 
include, at a minimum, the following information:  

• Pump Manufacturer 

• Pump Model Number 
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• Pump Serial Number 

• Impeller Number 

• Impeller Trim 

• Number of Stages 

• Design TDH (feet) 

• Design Flow (gpm) 

• Supplier Name and Phone Number 

• Date of Manufacture 

Part 3 - Execution 

Preparation 

Domestic water pumps shall be disinfected per AWWA A-100 prior to installation. After 
disinfecting, immediately flush and rinse the pumps with clean water to remove the high 
chlorine concentration solution. This includes the impellers and interior of bowls and 
casings. 

Installation/Construction 

Install pump units in accordance with manufacturer’s specifications and direction. 
Installation shall be supervised and approved by manufacturer’s representative prior to 
operating or field testing units.  

Adjust pump assemblies so that driving units are properly aligned, plumb, and level with the 
driven units and all interconnecting shafts and couplings. Flexible couplings shall not be 
used to compensate for any misalignment. 

Connect discharge piping to the pump in a manner which prevents strain on pump 
connection(s). 

Field Quality Control 

See Division 1.75.1 Scheduling for scheduling and notification requirements. 

The pump supplier, installer or a qualified and authorized representative of the pump 
manufacturer shall conduct and/or supervise the field testing. Prior to acceptance of 
installed pumps, demonstrate proper operation of pumps at capacities stated. Upon 
completion of pump installation and testing, provide written certification that equipment is 
installed correctly and fully warranted.  

Contractor shall be responsible for calibration, startup, and initial performance to meet 
specifications herein. A field test shall be made to give an indication of the performance of 
the new pump when it is operating under actual field conditions and to establish the 
acceptance of the pump furnished and installed. The field test shall be performed in the 
presence of the Engineer after the piping and controls have been installed. 
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During field testing, water will be pumped through the treatment plant and discharged out of 
the existing filter-to-waste line (discharges to the on-site sewer manhole), which is on the 
effluent of the filter system. The filter-to-waste line has a butterfly valve for throttling to 
imitate normal filter effluent operating pressures (where the effluent goes directly to the 
distribution system). 

A performance test similar to those described in the latest edition of Hydraulic Institute’s 
(HI) Pump Tests (ANSI/HI 11.6 Submersible) shall be performed, submitted to the 
Engineer and approved for each pump. 

The field test shall be performed to the accuracy obtainable with the testing equipment 
installed as a part of the piping and instrumentation. If sufficient field devices are not 
available, the Contractor shall provide testing gauges and meters as needed. At a minimum, 
the following are needed: 

• Well water level probe 

• Discharge pressure gauge 

• Flow meter (an electromagnetic flow meter is installed on the existing raw water pipe 
within the WTP) 

• Electric current (Amp) meter(s), per phase, to measure voltage and amps 

Submersible pump field tests shall adhere to the tolerances of HI 11.6.5.4 Grade 2U (less 
than 134 hp). 

Testing shall be completed under the observation of the Owner and Engineer. At that time, 
the following data shall be collected for each pump: 

• TDH vs. Flow at a minimum of three points. Additional points may be required at the 
discretion of the Engineer. 

• Overall Efficiency 

Upon completion of pump installation and testing, pump supplier, installer, or manufacturer 
shall provide written certification that equipment is fully warranted installed. Certification 
shall be provided that pumps meet all requirements set forth in these specifications and 
submittal literature. The pump installer shall also provide a written report of all test 
conditions and results. 

Repair 

Repair and retest units failing any field test. If unit fails second field test, unit will be rejected 
and supplier shall furnish a unit that will perform as specified. 

11.11 Domestic and Irrigation Water Pumps 

Part 1 - General 

Performance Requirements 

The head-capacity curve shall have a steady rise in head from maximum to minimum 
flow. Curves which have intermediate high or low points will be rejected.  
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Part 3 – Execution 

Installers 

All modifications to the existing well casing and, if necessary, the sanitary seal shall be 
performed by a Department of Ecology licensed well driller. Contractor shall provide license 
information prior to starting work. Contractor shall also provide all required coordination, 
inspection, and documentation with the Department of Ecology and the local health 
department as required for well modifications. 

11.11.3 Submersible Turbine 

Part 1 - General 

Performance Requirements 

Pump for Well 4 - submersible turbine deep well type. See Components for pump make and 
model specified. Data points provided below for additional project information. 

Design head point 1 – 200 feet TDH  

Design flow point 1 – 100 gpm 

Design head point 2 – 250 feet TDH 

Design flow point 2 –  75 gpm 

Fluid – raw well water for potable supply at 55 degrees Fahrenheit  

Size limitation - 10-inch nominal diameter steel casing 

Minimum pump efficiency at design head point 1 – 70 percent 

Minimum pump efficiency at design head point 2 – 70 percent 

Minimum shut-off head - 290 feet 

Taking into account motor efficiency the overall pump and motor system efficiency shall not 
require a motor rating capacity of greater than 7.5 hp. 

Part 2 - Products 

Manufacturers 

See 11.10.1 Common Work for pumps for listed manufacturer. Model shall be equal to 
95L07 6-inch Stainless Steel Submersible Pump, 60 Hz and 3,450 rpm with peak efficiency at 
90 gpm and a manufacturer’s listed operating range of 25 to 130 gpm. 

Components 

Pump Surface Connection 

Modify the top of the casing as shown in the Plans. Provide transition from pump column 
piping to above-grade discharge piping as shown in the Plans including connections and 
transitions for sounding tubes and submersible motor cable. During the submittal process, 
the Contractor may propose alternative designs for casing modifications and piping 



Hartstene Pointe Water-Sewer District  Winter 2018 
Groundwater Replacement Well 4  Division 11 - Equipment 

11-7 
J:\Data\HP\117-087\Specs\11 Equipment.docx 1/30/2018 2:10 PM 
© 2018 RH2 Engineering, Inc. 

transition. Alternative designs will be reviewed by the Engineer and then approved or 
denied.  

Fasteners 

All fasteners shall be 304 stainless steel. 

Column 

Pump column: 3-inch nominal diameter Schedule 40 steel pipe connected with threaded 
couplings. Column pipe shall NOT be coated or galvanized. 

Check Valves 

Two (2) submersible pump check valves shall be installed along the pump column as shown 
in the Plans. During the submittal process identify if the manufacturer recommends or 
requires additional check valves. One shall be the pumps built-in positive sealing, 304 
stainless steel check valve. The second shall be a pump column check valve equal to 
Flomatic Corporation. 

Bowl and Impeller Assemblies 

Pump bowls shall be constructed from stainless steel Bearings shall be replaceable and 
silicon carbide material for handling abrasives and for wear resistance. Shaft shall be 431 
stainless steel four-sided design. Wear rings shall be an Engineered polymer equal to 
Technopolymer PPO. 

Impellers shall be fabricated from 304 stainless steel with an enclosed design, and both 
statically and dynamically balanced.  

Provide a 304 stainless steel cable guard to surround and protect the submersible motor 
cable where installed along the bowls. 

Suction Strainer 

Provide a 304 stainless steel strainer to restrict debris from entering the pump. 

Water Level Indication Sounding Tubes 

Provide and install sounding tubes as shown in the Plans. Sounding tubes shall be 1-¼” 
Schedule 80, ASTM D-1785 and ASTM F-480, flush-thread PVC and perforated along the 
entire length of the tubes. Install permanent well level transmitter in one. The other will be 
used as a well casing vent and for manual sounding. 

Submersible Motor and Flow Sleeve 

See 11.22.2 Submersible Turbine Electric Motors for motor, flow sleeve and submersible 
motor cable. Pump shall have 304 cast stainless steel motor adapter. 
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11.20 PUMP MOTORS 

11.20.1 Common Work for Pump Motors 

Part 1 - General 

Related Sections 

• Division 11.10.1 Common Work for Pumps 

References  

• HI - Hydraulic Institute. 

• ASTM - American Society for Testing and Materials. 

• AISI - American Iron and Steel Institute. 

• ANSI - American National Standards Institute. 

• IEEE – Institute of Electrical and Electronics Engineers 

Submittals 

Submittal information shall be provided for each individual motor. 

Product Data: 

Specifications and data describing all motor parts, pieces, and components. Include 
information on materials of construction. 

Motor data including type, torque, RPM, no-load current, full-load amps, service and power 
factors, and motor efficiency at full-load.  

Complete list of all motor components and accessories to be provided. All motor system 
components are to come from the pump or pump motor manufacturer. 

Shop Drawings: 

Detailed dimensional drawings showing outline dimensions, lengths, overall sizes, materials, 
and weights for each motor and associated accessories.  

Provide catalog data for each motor showing the following information: 

• Horsepower vs. Load 

• Power factor vs. Load 

• Efficiency vs. Load or Wire-to-Water Efficiency vs. Load  

Closeout Submittals: Provide the following submittals prior to project closeout: 

• Operations and Maintenance Manual 

• Manufacturer signed warranties with serial numbers.  
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Quality Assurance 

Ensure that motors selected are locally serviceable and replacement parts are readily 
available. 

Delivery, Storage, and Handling 

Motors shall be delivered, stored, and handled in accordance with manufacturer 
recommendations. Store in a dry, enclosed environment and in an upright position. 

Warranty 

All equipment described in this section and provided under this contract shall be warranted 
against defects in materials and workmanship for a period of one year after date of project 
acceptance. A combined pump-motor warranty will be acceptable in lieu of separate 
warranties. 

Maintenance 

Provide any special tools required for motor maintenance. 

Part 2 - Products 

Manufactured Units 

Motors shall operate on a single-phase, 230 volt, 60-cycle power supply at a maximum speed 
of 3,450 revolutions per minute (rpm). Motors shall be designed for a continuous cycle. 

Motors shall be sized such that power draw anywhere along the 100% speed pump curve 
shall not exceed the nameplate size. Power draw shall not encroach into the service factor. 
Motor shall have a service factor of 1.15. Motor size selection shall include all losses, 
including motor and pump bearings. 

Motors shall be dynamically balanced at the factory and shall have maximum vibration 
amplitude of 0.001-inch peak-to-peak. 

Accessories 

All motors are to include an engraved non-corrosive metal nameplate on the exterior of the 
motor (duplicate shipped separately if submersible), readily accessible without requiring any 
disassembly. The nameplate shall include, at a minimum, the following information:  

• Manufacturer 

• Model Number 

• Serial Number 

• Nominal Power (hp) 

• Voltage 

• Phase 

• Cycles (Hz) 

• Full load amps 
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• Speed (rpm) 

• Efficiency 

• Date of Manufacture 

Part 3 - Execution 

Examination 

Contractor shall determine if special lifting equipment is necessary for installation of the 
motors. 

Installation/Construction 

Install units in accordance with manufacturer’s specifications and direction.  

Field Quality Control 

Contractor shall be responsible for calibration, startup, and initial performance to meet 
specifications herein. A field test shall be made to give an indication of the performance of 
the new motor when it is operating under actual field conditions and to establish the 
acceptance of the motor furnished and installed. The field test shall be observed by the 
Engineer after the piping and controls have been installed. Testing shall be completed in 
accordance with the requirements provided above. 

The Contractor shall provide calibrated and certified measuring devices to measure voltage, 
current, and power factor for each pump motor after they have been installed. 

The following data shall be collected for each motor: 

• Motor current (amp) draw vs. Flow. 

Repair and retest units failing field test. If unit fails second field test, unit will be rejected and 
supplier shall furnish a unit that will perform as specified. 

11.22 Submerged Motors 

11.22.2 Submersible Turbine Electric Motors 

Part 1 - General 

Related Section 

• Division 11.20.1 Common work for pump motors 

Part 2 - Products 

Manufacturers 

The motor shall be made a Franklin Electric 6” Sand Fighter Submersible Motor, or 
Engineer approved equal and compatible with the proposed pump (see 11.11.3 Submersible 
Turbine). The motor shall be new and unused, furnished by a manufacturer with a principal 
operation and an established system of aftermarket service in the United States. 
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Manufactured Units 

The motor shall be water filled, oil lubricated motors are not acceptable. Motor shall be of 
the squirrel cage induction type suitable for “Across the Line” and “Reduced Voltage” 
starting under design conditions. It shall be capable of continuous operation at nameplate 
rating submerged under water at a maximum water temperature of 86 degrees Fahrenheit. Its 
maximum operating horsepower shall not exceed the nameplate horsepower. 

Motor end frames shall be cast iron with manufacturer epoxy coating. Motor body shall have 
a 301 stainless steel shell for corrosion resistance. Fasteners shall be 300 and 400 series 
stainless steel.  

The motor rotor assembly shall be dynamically balanced. The rotor shaft shall be made of 
stainless steel.  

The motor shall be equipped with a water lubricated, self-aligning, Kingsbury type, thrust 
bearings. The motor shall be equipped with a continuous duty, plate type, axial upthrust 
bearing (standard) to provide for continuous upthrust. The downthrust and upthrust 
bearings shall be mounted at the motor to ensure rotor stability. The motor shall be 
equipped with two replaceable radial sleeve bearings, one at each end of the rotor. 

The motor shall be equipped with a sealing system to prevent intrusion of sand, abrasives 
and other water-borne contaminants. 

Pump motor coupling shall be of stainless steel and shall be capable of transmitting the total 
torque of the unit regardless of the direction of rotation. 

The motor shall be capable of connecting to the pump motor adapter.  

A single phase power control box specifically designed for the motor and provided by the 
motor manufacturer shall be provided and installed in the Pump Control Panel as shown in 
the Plans. 

Provide and install a flow inducer sleeve for the motor. Flow inducer sleeve shall be 
provided by motor manufacturer, be designed specifically for the motor and be compatible 
with the pump. Shop mount or provide instructions for field mounting. Sleeve shall be 
stainless steel or coated steel. The flow inducer sleeve shall allow the pumping rate to be 
between 45 and 100 gpm. 

A submersible motor cable rated and sized for the application shall be provided and 
installed. The submersible motor cable assembly shall be factory spliced and hypot tested 
after splicing to a flat cable assembly. The cable shall be protected by both an inside and 
outside cable guard where it passes over the strainer and pump bowls. Cable shall be 
stranded copper, number of conductors as required by motor size and code, with a ground 
wire per the latest NEMA and NEC standards. Each conductor shall be insulated and all 
conductors shall be sealed in a PVC sheath or other Engineer approved material. Provide an 
unspliced cable run from the motor to the junction box. The Contractor shall be responsible 
for cable sizing to allow the pump to start with the 230 volt power supply available. 
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Division 12 
Furnishings – Not Used 
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Division 13 
Special Construction – Not Used 
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Division 14 
Conveying Systems – Not Used 
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Division 15  
Mechanical 

15.00 GENERAL 

This division covers the work necessary for furnishing and installing mechanical 
appurtenances and accessories as described in these Specifications and shown on the Plans. 

Sections in these specifications titled “Common Work for . . .” shall apply to all following 
subsections whether directly referenced or not.  

15.05 Common Work for Mechanical 

Part 1 - General 

Summary 

Provide the necessary piping, plumbing, fittings, and appurtenances to make all piping 
systems complete, tested, and ready for operation as specified herein and as shown on the 
Plans. Some fittings that are necessary for the complete piping system installation and 
operation may not have been shown. Provide fittings, pipe, and appurtenances necessary, 
whether shown on the Plans or not, to make all piping systems complete, tested and ready 
for operation. 

Related Sections 

• Division 1.82 Pressure Ratings 

References 

All products in contact with drinking water to be NSF 61 rated and have low-lead (less than 
0.25%) content in compliance with NSF/ANSI 372. 

Submittals 

Submittal information shall be provided to the Owner for the following items: 

• Galvanized pipe and fittings 

• Brass/bronze pipe and fittings 

• Dielectric components 

• Isolation valve 

• Air valve 

• Pressure gauge 

• Other mechanical components listed in this division or required by the Engineer 

Part 2 – Products 

Materials 

All valves, specialties, appurtenances, and other such mechanical and plumbing components 
that are of similar purpose shall be of a single manufacturer and model line. Do not “mix 
and match” unless specifically stated otherwise or allowed by the Engineer. The intention of 
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this requirement is to maintain consistency across all components installed on the project for 
function, maintenance, aesthetics, and details of installation. 

15.10 BURIED PIPE INSTALLATION 

Part 1 – General 

Site Conditions 

Existing soils are unclassified except where specifically identified on the plans or 
specification. 

Part 3 - Execution 

Preparation 

Contractor shall hand dig ahead of pipe-laying a sufficient distance at known utility crossings 
and where noted on the plans to allow room to make vertical adjustments as necessary to 
avoid existing utilities. Should the Contractor fail to hand dig identified utility crossings, any 
subsequent adjustments necessary shall not be cause for cost or time claim.  

Provide the results of hand digging to the Owner no less than two working days in advance 
of utility installation. Contractor shall provide a written record of size, materials, and 
locations for found utilities to an accuracy of 0.5 foot horizontal and 0.1 foot vertical 
(relative to existing grade and infrastructure). Failure to record locations clearly and legibly 
will result in non-payment. 

Installation 

Install pipes to the depth shown on the trench detail. 

Keep openings in pipe closed during the progress of work. Install plugs to prevent water and 
debris from entering pipe. No payment will be made to clean pipes. 

15.11 Open Trench Pipe Installation 

15.11.11 Water Pipe Installation 

Part 1 - General 

Scheduling 

Connections to existing piping shall be made only after contacting the Engineer or Owner 
48 hours prior (not including weekends or holidays). Connections shall not be performed on 
Owner recognized holidays.  

Part 3 - Execution 

Installation 

Install pipes in accordance with the manufacturer's recommendations. Use types and sizes of 
pipes as specified herein and/or as shown on the Plans. Where small pipe sizes are omitted 
from the Plans and not mentioned in the Specifications, use sizes corresponding to code 
requirements and as required by equipment and plumbing fixtures and appurtenances. 
Properly size any undesignated pipe sizes for the functions to be performed. 
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Carefully lay pipe at proper lines and grades. Follow the piping runs shown on the Plans as 
closely as possible, except for minor adjustments to avoid architectural and structural 
features. Make major relocations, if required, in a manner acceptable to the Engineer. 

Keep openings in pipes closed during progress of work. 

Pipe passing through concrete slabs shall be made watertight. 

Trench shall be excavated to a sufficient width to allow for pipe installation, compaction 
equipment, and shoring when necessary. Refer to the Trench Detail on the Plans. 

Hoe-packs, sheepsfoots, and vibratory rollers shall not be used within 12-inches above the 
pipe. 

Field Quality Control 

No permanent connections to the existing piping and water treatment plant shall be made 
until the new piping has been tested and approved by the Engineer. No temporary 
connections of the untested, unapproved new piping to the existing water treatment plant 
shall be made without the installation of a double check valve assembly between the new 
piping and the existing piping. 

15.13 Above Grade Mechanical Installation 

15.13 Above Grade Pipe Installation 

15.13.11 Process Piping Installation 

Part 1 - General 

Installation and Testing 

A. Pipe shall be installed in accordance with good trade practice and in strict accordance 
with the manufacturer's instructions. The methods employed in handling and placing of 
pipe, fittings and equipment shall be such as to ensure that after installation and testing 
they are in good condition. 

References 

A. Use materials and installation methods in accordance with the latest edition of the 
Uniform Plumbing Code and local codes and regulations that are applicable.  Install 
process piping in accordance with all applicable sections of AWWA, ANSI, and ASTM. 

15.18 Buried Piping Inspection and Testing 

15.18.02 Buried Water Piping Inspection and Testing 

Part 3 - Execution 

Preparation 

The Contractor shall provide all required personnel and equipment and complete all tests 
required to demonstrate the integrity of the finished installation for the approval of the 
Owner and all agencies having jurisdiction. 
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The pipeline trench shall be backfilled sufficiently to prevent movement of the pipe under 
pressure.   

All hose, piping, and equipment necessary for performing the test shall be furnished and 
operated by the Contractor. 

Tests/Inspection 

Pipe Flushing 

Piping, valves and other components shall be flushed clean. Flushing shall allow 4 complete 
exchanges of water and remove any obvious debris. 

Hydrostatic Pressure Testing  

All water mains and appurtenances shall be tested under a hydrostatic test pressure equal to 
that specified under Division 1.82 of these Specifications. The Owner has the right to 
require more stringent test criteria than stated in this Specification or in the pressure rating 
section if it is determined that field conditions warrant such measures. 

The mains shall be filled with water and allowed to stand under pressure for a minimum of 
24 hours to allow air to escape and/or allow the lining of the pipe to absorb water. The 
Owner will furnish the water necessary to fill the pipelines for testing purposes at a time of 
day when sufficient quantities of water are available for normal system operation. The 
Contractor is responsible for the proper disposal of any waste, including water. 

Any visible leakage detected shall be corrected by the Contractor to the satisfaction of the 
Owner regardless of the allowable leakage specified above. Should the test section fail to 
meet the specified pressure test successfully, the Contractor shall locate and repair the 
defects and then retest the pipeline at his own expense. 

Prior to calling out the Owner or Engineer to witness the pressure test, the Contractor shall 
have all equipment completely set up and ready for operation, and shall have successfully 
performed the test to assure that the pipe is in a satisfactory condition. The Owner shall 
witness the test; if the test does not pass inspection for any reason, additional trips required 
to witness another test shall be done at the Contractor’s expense. 

Before applying the specified test pressure, air shall be expelled completely from the pipe 
and valves.  

The test shall be accomplished by pumping the main up to the required pressure; stop the 
pump for a minimum of 15 minutes up to a maximum of 60 minutes as directed by the 
engineer, and then pump the main up to the test pressure again. 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 pressure on the main being tested. This makeup water shall 
be sterilized by the addition of chlorine to a concentration of 50 mg/l (ppm). 

For approval, pressure is not allowed to drop more than 5 psi during the test.  

Cleaning 

After preliminary purging of the system, chlorinate piping system in accordance with 
American Water Works Association (AWWA) C651 for flushing and disinfecting water 
mains, and in accordance with all other pertinent rules and regulations.  Operate each valve 
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during chlorination period to insure contact. Upon completion of sterilizing, thoroughly 
flush the piping system, allowing 4 complete exchanges of contents. Do not discharge 
chlorinated material to storm or surface water systems. Contractor can discharge to sewer 
system. Contractor shall verify time of flushing with the District to prevent excess flows to 
the sewer system. Contractor shall neutralize the chlorine residual prior to discharging to the 
sewer system. 

After final flushing and before the piping system is connected to or placed in service, the 
Contractor shall request that the Owner arrange to have samples collected for bacteriological 
testing. A copy of the test results shall be delivered to the Contractor for review.  The 
Contractor shall not connect the piping system pipe to the existing well or existing treatment 
plant piping prior to acceptance of the bacteriological test(s) by the Engineer. 

15.18.03 Valve Testing 

Part 3 - Execution 

Testing 

Test all valve bonnets for tightness. Test operation of all valves at least once from closed-to-
open-to-closed positions while valve is under normal operating pressure. 

15.20 PIPE AND FITTINGS 

15.21 Common Work for Pipe and Fittings 

Part 2 - Products 

Components 

Under no circumstance shall the fasteners be of lesser strength or higher corrosive potential 
than the materials being connected. In the event that dissimilar metals are adjacent (for 
example: stainless steel flange connecting to ductile iron flange) a dielectric insulation kit 
shall be used. 

Fasteners for pipe and fittings: Per AWWA standards unless otherwise specified. All relevant 
subsections of AWWA C100, C200, and C500. All bolts and studs shall be long enough so 
that no less than two threads extend beyond the face of the nut. Non-submerged flange 
bolts to be ASTM A307 Grade A, zinc plated. 

Finishes 

For conditions other than submerged, all nuts and bolts shall be zinc plated, and suitable for 
above and below grade locations as required. 

Part 3 - Execution 

Construction  

All piping and related equipment to be joined together shall be connected as shown on the 
Plans, Specifications, as recommended by the manufacturer or as required by standard 
industry practices if not otherwise specified. 



Hartstene Pointe Water-Sewer District  Winter 2018 
Groundwater Replacement Well 4  Division 15 - Mechanical 

15-6 

J:\Data\HP\117-087\Specs\15 Mechanical.docx 1/30/2018 2:12 PM 
© 2018 RH2 Engineering, Inc. 

15.22 Metal Pipe and Fittings 

15.22.05 Galvanized Steel or Iron Pipe Fittings 

Part 1 - General 

Design Requirements 

Galvanized steel or iron pipe and fittings shall conform to ASTM A53/A53M. Hot dip 
galvanizing shall be completed in conformance with ASTM A123/A123M. Piping shall be 
sized as shown on the Plans and capable of the hydrostatic working and testing pressures as 
indicated in the pressure section above. 

Gasket material for flanges shall be neoprene, buna-n, chlorinated butyl, or cloth-inserted 
rubber. Gaskets shall be a minimum ⅛-inch thick. 

Part 2 - Products 

Components 

Wrap pipe and fittings where buried below grade. Provide dielectric couplings and bonding, 
or other means, where dissimilar metals in contact. 

15.22.08 Brass/Bronze Pipe and Fittings 

Part 1 - General 

References 

Brass to be low-lead content in compliance with NSF/ANSI 372 to have no more than 0.25 
percent lead content. 

Brass nipples: ASTM B687 

Brass fittings: ANSI/ASME B16.15 (threaded) Class 125 lb. (up to 200 psi water), 250 lb. 
(up to 400 psi water); B16.18 (soldered). 

Part 2 - Products 

Materials 

Brass pipe, nipples, and fittings to have threaded ends.  

15.30 Valves 

15.31 Common Work for Valves 

Part 1 – General 

Design and Performance Requirements 

Valves noted on the Plans or in other parts of the Specifications shall meet the requirements 
herein. Valves shall be designed for the intended service.  

Valve suppliers shall review the design and certify that the valve provided in the submittal is 
appropriate for the application and will operate as shown and described. Any discrepancies 
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from the design and the valves shall be brought to the Engineer’s attention during the 
bidding process. Valves that do not operate as specified and per normal industry standards 
shall be replaced or modified so that they operate within the design parameters at the 
Contractor’s expense. 

Pressure rating shall be per Division 1.82 unless shown otherwise. 

Part 2 – Products 

Components 

If shear pins are installed with any valve, the manufacturer shall certify the shear pin(s) to fail 
between 95 to 99 percent of the operator shaft failure torque. 

Exposed valves shall be equipped with a handwheel, unless otherwise noted on Plans.  

Part 3 - Execution 

Installation 

Install valves in strict accordance with the manufacturer’s instructions and as shown on the 
Plans. Verify alignment and adjustments after installation.  

15.32 Isolation Valves 

15.32.03 Butterfly Valves Class 150 

Part 1 – General 

Design Requirements 

Butterfly valves shall be tight-closing rubber seat type with a minimum 150 psi working 
pressure rating. Valves 3-inch and larger must meet full requirements of AWWA Standard 
C504. Valves smaller than 3-inch shall be high performance valves specifically designed for 
shutoff and throttling control of liquids and gas. Valve components shall withstand an 
operator input torque of 300 foot-pounds without damage. 

Part 2 – Products 

Manufacturers 

• Dezurik BAW, no equals 

Manufactured Units 

Three-inch valve bodies shall be ductile iron. Provide valve disc constructed of ductile iron 
ASTM 536, Grade 65-45-12. The disc seating edge shall be solid stainless steel. Sprayed 
mating seat surfaces are not acceptable. The seat shall be of acrylonitrile-butadiene or 
EPDM for water; or as appropriate for other services. Valve bearings shall be sleeve-type 
and corrosion-resistant. Valve bearings shall be of traveling nut type and shall open left.  

Supply valves with the valve operator on the side of the valve shown on the Plans. 

Provide fusion bonded epoxy or two-part liquid epoxy coating to all internal and external 
surfaces. 
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Part 3 – Execution 

Installation 

Install per manufacturer’s instructions. Do not operate the valve under test pressure. Bleed 
off pressure to normal operating pressure rating prior to operating the valve. 

15.35 Air Valves 

15.35.02 Air Valves – Clean Water 

15.35.02.01 Combination Air and Vacuum Valves – Clean Water 

Part 2 – Products 

Manufacturers 

Combination air and vacuum valves shall be Val-Matic model 201C.2, no equals. 

Manufactured Units 

Provide air valve’s body and cover fabricated from cast iron. Provide internal parts, including 
float, seat, needle, linkage, level pins, retaining rings and screws fabricated from stainless 
steel. Size as shown on the Plans. 

Part 3 – Execution 

Installation 

As shown on the Plans, valves shall be attached to water main via pipe and as necessary, 
fittings. Outlet shall be provided with threaded return bends and pipe to direct air away from 
any mechanical or electrical components. Install union downstream of both bends. 

15.40 PIPING SPECIALTIES 

15.40.04 Dielectric Fittings and Adapters 

Part 3 - Execution 

Installation 

Provide dielectric adapters between dissimilar types of metal pipes, valves and fittings (e.g. 
copper to stainless steel). Flange isolating kits shall be used when dissimilar metal flanged 
pipe is connected. The following connections do NOT require dielectric isolators. 

Metal Connecting to 

Bronze/brass Copper or ductile iron  

Ductile iron Mild steel, bronze or brass 
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15.60 PRESSURE AND LEVEL MEASUREMENT 

15.60.01 Common Work for Pressure and Level Measurement 

Part 1 – General 

Design Requirements 

Pressure and level measurement devices shall be scaled and rated for the application. 

Part 3 – Execution 

Installation 

All devices shall be installed to be field serviceable without taking the facility out of service. 
Readouts shall be positioned to be easily read from a standing position and central to the 
room, unless otherwise allowed by the Engineer. 

15.61 Pressure Gauges 

Part 1 – General 

References 

• ASTM B40.1 Grade 2A 

Performance Requirements 

Gauge accuracy shall be ± 0.5 percent of full scale. 

Submittals 

Provide catalog sheets showing dimensions, pressure range, accuracy and optional 
accessories. 

Part 2 – Products 

Manufacturers 

Marsh, 3D Instruments or approved equal. 

Materials 

Gauges shall be analog, stem mount type with 4½-inch scale face, glycerin filled and 
completely suitable for measuring potable water.  Connection shall be ¼-inch threaded.  
Wetted parts shall be brass, bronze or stainless steel.  The full scale pressure range for each 
gauge location shall be as follows. 

The full scale pressure range for each gauge shall be determined during the submittal 
process.  The full scale pressure range shall be approximately 40% to 70% over the 
operational range.  See Division 1.82 for operating pressures. 

For pressure gauges used in applications other than clean water, provide a diaphragm 
protector suitable for the contact fluid.  Diaphragm equal to Marsh 13040, stainless steel 
with flushing port. 
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Part 3 - Execution 

Installation 

Install gauges as shown on the Plans. Support gauges adequately. 

15.70 PLUMBING 

15.75.16 Brass Ball Valves 

Part 1 – General 

Performance Requirements 

Ball valves rated for the pressure requirements in Division 1.82., minimum. Valve to be 
“full-port” style. 

Part 2 – Products 

Manufactured Unit 

Ends to be threaded, unless specifically shown otherwise on the plans. Include ¼ turn lever 
handle. If available space does not allow handle to operate without interference, replace with 
tee handle. 

15.75.21 Unions 

Part 2 – Products 

Manufactured Units 

As shown on the Plans, unions shall be water tight, capable of pressure forces of the pipe it 
is connected to, and allow a minimum of ¼-inch of play for installation and maintenance 
flexibility. Unions shall be threaded to match the pipe it connects and match the pipe 
material. 
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Division 16 
Electrical 

16.00 GENERAL 

The Contractor shall provide all labor, material, tools, equipment and services required to 
complete the furnishing, installation, wiring, connection, calibration, adjustment, testing and 
operation of all electrical equipment, devices and components as indicated and implied by the 
plans and specifications. 

Sections in these specifications titled “Common Work for . . .” shall apply to all following sections 
whether directly referenced or not. 

The Contractor shall reference Section 1.33.2 regarding substitutes and “or-equals. 

16.05 Common Work for Electrical 

Part 1 - General 

Summary 

Plans are diagrammatic and indicate general arrangements of systems and equipment, except 
when specifically dimensioned or detailed.  The intention of the plans is to show size, capacity, 
approximated location, direction and general relationship of one work phase to another, but 
not exact detail or arrangement. 

Permits and Fees 

The Contractor shall coordinate and provide all permits, licenses, approvals, inspections by 
the authority having jurisdiction and other arrangements for work on this project and all fees 
shall be paid for by the Contractor.  The Contractor shall include these fees in the bid price. 

Related Sections 

See the following sections for items that may be provided and/or installed with other electrical 
equipment. 

1. 10.14.8 Signs for electrical equipment 

2. 11.20 Pump motors 

Codes and Standards 

Provide all electrical work in accordance with latest edition of National Electrical Code, 
National Electrical Safety Code, Washington State Electrical Code, and local ordinances.  If 
any conflict occurs between government adopted code rules and these specifications, the 
codes are to govern.  All electrical products shall bear a label from a certified testing laboratory 
recognized by the State of Washington.  Recognized labels in the State of Washington are UL, 
ETL, and CSA-US. 

Definitions 

Dry Locations:  All those indoor areas which do not fall within the definitions below for wet, 
damp, or corrosive locations and which are not otherwise designated on the Plans. 

Wet Locations:  All locations exposed to the weather, whether under a roof or not, unless 
otherwise designated on the Plans. 
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Damp Locations:  All spaces wholly or partially underground, or having a wall or ceiling 
forming part of a channel or tank unless otherwise designated on the Plans. 

Corrosive Locations:  Areas where chlorine gas under pressure, sulfuric acid, or liquid polymer 
are stored or processed.  These areas are identified on the Plans. 

The words “plans” and “drawings” are used interchangeably in this specification and in all 
cases shall be interpreted to mean “Plans”. 

The word “provide” shall be interpreted to mean furnish and install. 

Submittals 

Provide submittals of each item specified in this division to engineer for approval in 
accordance with the submittals’ sections of these specifications.  Submittals for motor control 
centers, motor control panels, control panels, instrumentation panels, and pump control 
panels shall include as a minimum a wiring diagram or connection schematic and an 
interconnection diagram. 

Wiring Diagram or Connection Schematic 

1. This plan or plans shall include all of the devices in a system and show their physical 
relationship to each other including terminals and interconnecting wiring in assembly.  
This diagram shall be in a form showing interconnecting wiring only by terminal 
designations (wireless diagram). 

Interconnection Diagram 

1. This diagram shall show all external connections between terminals of equipment and 
outside points, such as motors and auxiliary devices.  References shall be shown to all 
connection diagrams which interface to the interconnection diagrams.  
Interconnection diagrams shall be of the continuous line type.  Bundled wires shall be 
shown on a single line with the direction of entry/exit of the individual wires clearly 
shown.  All devices and equipment shall be identified.  Terminal blocks shall be shown 
as actually installed and identified in the equipment complete with individual terminal 
identification.  All jumpers, shielding and grounding termination details not shown on 
the equipment connection diagrams shall be shown on the interconnection diagrams.  
Spare wires and cables shall be shown. 

Submittal information shall be provided to the Owner for the following items: 

1. Underground Marking Tape 

2. Pump Control Panel 

3. Circuit Breakers 

4. Conduit and Fittings  

5. Outlet and Junction Boxes 

6. Wire and Cables 

7. Switches and Receptacles 

8. Other Electrical Components listed in this division and/or required by the Engineer. 
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Project Conditions 

Contractor shall keep all power shutdown periods to a minimum.  Carry out shutdowns only 
after a shutdown schedule has been submitted and approved by both the Owner and the 
Engineer. 

Construction Power: See Division 1.51 

Part 2 - Products 

Source Quality Control 

Provide adequate space and fit for the electrical installation, including, but not limited to, 
determination of access-ways and doorways, shipping sections, wall and floor space, and space 
occupied by mechanical equipment.  Provide electrical equipment that fits in the areas shown 
on the plans.  All equipment shall be readily accessible for maintenance, shall have electrical 
clearances in accordance with NEC and shall be installed in locations which will provide 
adequate cooling. 

Do not use equipment exceeding dimensions indicated or equipment or arrangements that 
reduce required clearances or exceed specified maximum dimensions unless approved by the 
Engineer. 

Identification of Listed Products 

1. Electrical equipment and materials shall be listed for the purpose for which they are 
to be used, by an independent testing laboratory.  When a product is not available with 
a testing laboratory listing for the purpose for which it is to serve, the inspection 
authority may require the product to undergo a special inspection at the manufacturer’s 
place of assembly.  All costs and expenses incurred for such inspections shall be 
included in the original contract price. 

Materials 

Use equipment, materials and wiring methods suitable for the types of locations in which they 
will be located, as defined in Definitions above. 

All materials and equipment specified herein shall, within the scope of UL Examination 
Services, be approved by the Underwriter’s Laboratories for the purpose for which they are 
used and shall bear the UL label. 

Components 

Fasteners for securing to walls, floors, and the like shall meet the requirements of Division 
05.05.23. 

NEMA Rating 

Unless otherwise noted, provide enclosures as follows: 

1. Class 1, Division 1 &2 Locations: NEMA Type 7 

2. Indoors unclassified Locations:  NEMA Type 12 

3. Corrosive Locations:  NEMA Type 4X 
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4. Outdoors and/or Wet Locations:  NEMA Type 4 

5. Electrical rooms:  NEMA Type 1 

Accessories 

Wire Identification 

1. Identify each wire or cable at each termination and in each pull box using numbered 
and lettered wire markers.  All electrically common conductors shall have the same 
number.  Each electrically different conductor shall be uniquely numbered.  Identify 
panelboard circuits using the panelboard identification and circuit number.  Identify 
motor control circuits using the equipment identification number assigned to the 
control unit by the motor control center manufacturer and the motor control unit 
terminal number.  Identify other circuits as approved by the Engineer.  Identify each 
wire or cable in each pull box with plastic sleeves having permanent markings.  
Conductors between terminals of different numbers shall have both terminal numbers 
shown at each conductor end.  The terminal number closest to the end of the wire 
shall be the same as the terminal number. 

Finishes 

Refer to each electrical equipment section of these Specifications for painting requirements of 
equipment enclosures. 

Part 3 - Execution 

Installation 

General 

1. Complete the wiring, connection, adjustment, calibration, testing and operation of 
mechanical equipment having electrical motors and/or built-in or furnished electrical 
components in accordance with electrical code, UL listing requirements and 
manufacturer’s instructions.  Install electrical components that are furnished with 
mechanical equipment. 

2. Provide the size, type and rating of motor control devices, equipment and wiring 
necessary to match the ratings of motors furnished with mechanical equipment. 

3. Complete the procurement, installation, wiring, connection, calibration, adjustment, 
testing and operation of all electrical devices, components accessories and equipment 
which is not shown or specified but which is nonetheless required to make the systems 
shown and specified properly functional. 

Workmanship 

1. Assign a qualified representative who shall supervise the electrical construction work 
from beginning to completion and final acceptance. 

2. Provide all labor using qualified craftsmen, who have had experience on similar 

projects. 

3. Ensure that all equipment and materials fit properly in their installations. 
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Field Services 

1. Provide field services of qualified technicians to supervise and check out the 
installation of the equipment, to supervise and check out interconnecting wiring, to 
conduct start-up and operation of the equipment, and to correct any problems which 
occur during testing and start-up. 

Installing Equipment 

1. Provide the required inserts, bolts and anchors, and securely attach all equipment and 
materials to their supports. 

2. Install all floor-mounted equipment on 3½-inch high reinforced concrete pads. 

3. Install all equipment and junction boxes to permit easy access for normal maintenance. 

Cutting, Drilling and Welding 

1. Provide any cutting, drilling, and welding that is required for the electrical construction 
work.   

2. Structural members shall not be cut or drilled, except when approved by the Engineer.  
Use a core drill wherever it is necessary to drill through concrete or masonry.  Perform 
patch work with the same materials as the surrounding area and finish to match. 

Metal Panels 

1. Mount all metal panels, which are mounted on, or abutting concrete walls in damp 
locations or any outside walls ¼-inch from the wall, and paint the back side of the 
panels with a high build epoxy primer with the exception of stainless steel panels.  Film 
thickness shall be 10 Mils minimum. 

Seismic Requirements 

1. See Division 1.81 

Load Balance 

1. Balance electrical load between phases as nearly as possible on panelboards, motor 
control centers, and other equipment where balancing is required. 

2. When loads must be reconnected to different circuits to balance phase loads, maintain 
accurate record of changes made, and provide circuit directory that lists final circuit 
arrangement. 

Field Quality Control 

Minor Deviations 

1. The electrical plans are diagrammatic in nature and the location of devices, fixtures 
and equipment is approximate unless dimensioned.  On the basis of this, the right is 
reserved by the owner to provide for minor adjustments and deviations from the 
locations shown on the Plans without any extra cost.  Deviations from the Plans 
and/or specifications required by code shall also be done, subsequent to Owner’s 
approval, without extra cost. 



Hartstene Pointe Water-Sewer District  Winter 2018 
Groundwater Replacement Well 4  Division 16 - Electrical 

16-6 

J:\Data\HP\117-087\Specs\16 Electrical.docx 1/30/2018 2:13 PM 
© 2018 RH2 Engineering, Inc. 

2. Plans indicate the general location and number of the electrical equipment items.  
When raceway, boxes, and ground connections are shown, they are shown 
diagrammatically only and indicate the general character and approximate location.  
Layout does not necessarily show the total number of raceways or boxes for the 
circuits required.  Furnish, install, and place in satisfactory condition all raceways, 
boxes, conductors and connections, and all of the materials required for the electrical 
systems shown or noted in the contract documents complete, fully operational, and 
fully tested upon the completion of the project. 

Project Record Plans 

1. A set of Plans shall be maintained at the job site showing any deviations in the electrical 
systems from the original design.  A set of electrical Plans, marked in red to indicate 
the routing of concealed conduit runs and any deviations from the original design, 
shall be submitted to the Engineer for review at the completion of the project prior to 
final acceptance. 

2. After testing and acceptance of the project the Contractor shall furnish in the O&M 
manuals an accurate connection schematic and interconnection diagram for every 
service entrance panel, pump control panel, motor control center, and instrumentation 
panel provided this project. 

Cleanup and Equipment Protection 

Equipment Protection  

1. Exercise care at all times after installation of equipment, motor control centers, control 
panels, etc., to keep out foreign matter, dust debris, and moisture.  Use protective sheet 
metal covers, canvas, heat lamps, etc., as needed to ensure equipment protection. 

Cleaning Equipment 

1. Thoroughly clean all soiled surfaces of installed equipment and materials upon 
completion of the project.  Clean out and vacuum all construction debris from the 
bottom of all equipment enclosures. 

Painting 

1. Repaint any electrical equipment or materials scratched or marred in shipment or 
installation, using paint furnished by the equipment manufacturer. 

Final Cleanup 

1. Upon completion of the electrical work, remove all surplus materials, rubbish, and 
debris that accumulated during the construction work.   Leave the entire area neat, 
clean and acceptable to the Owner. 

2. Lamps and fluorescent tubes shall be cleaned and defective units replaced at the time 

of final acceptance. 
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16.10 ELECTRICAL SITE WORK 

16.10.1 Common Work for Electrical Site Work 

Part 1 – General 

Description of Work 

The work included in this section consists of furnishing and installing conduit, fittings, 
handholes, pull vaults, warning tape, cables, wires, and related items, complete as specified 
herein and as indicated on the plans for a complete and functional underground electrical 
system.  Special vaults, grounding, trench backfill requirements may be specified with the 
particular equipment or electrical system involved. 

Part 2 – Products 

General 

Materials and equipment shall conform to the respective specifications and standards; and to 
be the specifications herein.  Electrical rating shall be as indicated on plans. 

Raceways and conduit shall be provided per Section 16.70. 

Wire and cable shall be provided per Section 16.60. 

Part 3 – Execution 

Construction 

Provide all excavation, trenching, backfill and surface restoration required for the electrical 
work. 

Trenching shall be to depths as required by Code, particular installation, or as shown on the 
Plans. Trench width and length as required by the installation or as shown. Trench bottom 
shall be free of debris and graded smooth. Where trench bottom is rock or rocky, or contains 
debris larger than 1 inch or material with sharp edges, over excavate 3 inches and fill with 
3 inches of sand.  Separation between new electrical utilities and other utilities shall be 
12  inches minimum, except gas line separation shall be 12 inches both vertical and horizontal. 
Perform crossing of concrete or asphalt only after surface material has been saw cut to required 
width and removed. 

Backfill around raceways shall be 3 inches of pea gravel or sand for systems of 600 volt or less. 
Provide red marker tape over raceways below grade. Place backfill material to obtain a 
minimum degree of compaction of 95 percent of maximum density at optimum moisture 
content.  Moisten backfill material as required to obtain proper compaction. Do not use 
broken pavement, concrete, sod, roots or debris for backfill. 

16.10.2 Underground Marking Tape (Detectable Type) 

Part 2 – Products 

Manufacturers 

Tape shall be Brady “Detectable Identoline – Buried Underground Tape”, or equal. 
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Materials 

Underground marking tape shall be for location and early warning protection of buried power 
and communication lines.  Tape shall be detectable by a pipe/cable locator or metal detector 
from above the undisturbed ground.  Tape shall be nominally 2 inches wide with a type B721 
aluminum foil core laminated between two layers of 5 Mil thickness polyester plastic.  The 
plastic color shall be red for electrical lines and orange for telephone lines. 

Part 3 – Execution 

Installation 

Unless noted otherwise on plans, approved underground marking tape shall be installed in the 
trench twelve inches above and directly over the conduit or raceway. 

16.15 ELECTRICAL GROUNDING 

16.15.1 Common Work for Electrical Grounding 

Part 1 - General  

References 

Service and equipment grounding shall be per Article 250 of the National Electrical Code 
(NEC).   

Performance Requirements 

Verify that a low-resistance ground path is provided for all circuits so an accidental contact to 
ground of any live conductor will instantly trip the circuit. 

Part 2 - Products 

Components 

The grounding systems shall consist of equipment grounding conductors as shown on the 
Plans. 

Part 3 - Execution 

General Grounding Installation  

Provide a ground wire in every conduit carrying a circuit of over 110 volts to ground. 

Motor Grounding Installation 

Extend equipment ground bus via grounding conductor installed in motor feeder raceway.  
Connect to motor frame. 

When using nonmetallic flexible tubing install an equipment grounding conductor connected 
at both ends to noncurrent-carrying grounding bus. 

Ground Connections 

Above grade ground connections shall be exothermic weld, mechanical, or compression-type 
connectors; or brazing. 
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Below grade ground connections shall be exothermic weld. 

Install all ground connections is strict accordance with connector manufacturer’s 
recommendations and methods. 

16.30 BASIC PANEL EQUIPMENT AND DEVICES 

16.31 Operating and Indicating Devices 

Part 1 - General 

Operating and indicating devices minimum rating shall be NEMA 13.  Operator devices 
mounted in outdoor panels, corrosive areas or where exposed to moisture shall be NEMA 
4X. 

16.31.2 Run Time Meters 

Manufacturers 

HECON GO series or equal. 

Manufactured Units 

Hour meter (elapsed time meters) shall be 2-inch by 1-inch nominal size, rectangular case type 
for flush panel mounting.  The meter face shall be of the style that most closely resembles the 
panel indicating instruments if provided and shall have black trim with white or aluminized 
face.  The meters shall have a 6-digit non-resettable register with the last digit indicating tenths 
of an hour. 

16.31.3 Start Count Meters 

Manufacturers 

HECON GO series, Redington Model 3400-2010 or equal. 

Manufactured Units 

Start counters shall be 2-inch by 1-inch nominal size, rectangular case type for flush panel 
mounting.  The meter face shall be of the style that most closely resembles the panel indicating 
instruments if provided and shall have black trim with white or aluminized face.  The meters 
shall have a 6-digit resettable register. 

16.31.4 Indicating Lights 

Manufacturers 

Heavy-Duty, Watertight, and Corrosion-Resistant Type: Eaton/Cutler-Hammer, Type E34; Square 
D Co., Type SK; Allen Bradley, Type 800H; General Electric Co., Type CR 104P. 

Manufactured Units 

Indicating lights shall be NEMA type 4/4X/13, corrosion resistant, water-tight, oil-tight, full 
voltage, push-to-test, high visibility 28 chips LED type.  Pilot lights shall be rated for the 
proper operating voltage.  Appropriate lens caps shall be provided as shown on plans.   
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16.31.5 Selector Switch 

Manufacturers 

Heavy-Duty, Watertight, and Corrosion-Resistant Type: Eaton/Cutler-Hammer, Type E34; Square 
D Co., Type SK; Allen Bradley, Type 800H; General Electric Co., Type CR 104P. 

Manufactured Units 

Selector switches shall be NEMA type 4/4X/13, corrosion-resistant/watertight/oil-tight, type 
selector switches with contacts rated for 10 amperes continuous at proper operating voltage.  
Operators shall be black knob type.  Units shall have the number of positions and contact 
arrangements and spring return function (if any) as shown on Plans.  Units shall be single-hole 
mounting, accommodating panel thicknesses from 1/16-inch minimums to 1/4-inch 
maximum.  

16.31.6 Pushbuttons 

Manufacturers 

Heavy-Duty, Watertight, and Corrosion-Resistant Type: Eaton/Cutler-Hammer, Type E34; Square 
D Co., Type SK; Allen Bradley, Type 800H; General Electric Co., Type CR 104P. 

Manufactured Units 

Pushbuttons shall be NEMA type 4/4X/13, corrosion-resistant/watertight/oil-tight, type 
push buttons with momentary contacts rated for 10-ampere continuous at proper operating 
voltage.  Button color shall be as specified in control panels and shall have a full guard.  
Pushbutton contact arrangements shall be as shown on Plans.  Size of pushbuttons as 
indicated on the Plans. 

Special Functions 

Pushbutton for “emergency help” applications shall have maintained contacts and red 
mushroom head operators. 

16.32 Panel Relays 

Part 1 – General 

General 

Relays shall be provided as necessary to perform switching functions required of control 
panels and other control circuits as shown on the Plans and described in the technical 
specifications.  Appropriate relay type and associated contacts shall be selected based on the 
application from the control wiring diagrams or the functional description.  Where timing 
relays and control relays require additional contacts, provide auxiliary control relays properly 
sized for the application.  

All contacts and relays shall be NEMA rated and UL recognized. 

The electrical life expectancy for the relay shall be over 500,000 operations at 120V AC, 10 
amp; (over 200,000 operations at 120V AC, 10 amp for SPDT, 3PDT, and 4PDT).  The 
mechanical life expectancy for the relay shall be over 50,000,000 operations. 
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Part 2 – Products 

16.32.1 Control Relays 

Manufacturers 

Square D Class 8501, Type K or R; 

Allen Bradley 700 Type HA or HB; 

IDEC RH Series; or equal. 

Manufactured Units 

Relays for general purpose use shall be DPDT or 3PDT, 10 amp contacts with the appropriate 
coil voltage for the application.  Relays shall be plug-in type with matching socket.    All relays 
shall have LED indicators to signal when the coil is energized.  Relay coils shall be rated for 
continuous duty.   

16.32.3 Time Delay Relays 

Manufacturers 

Allen Bradley 700 Type HR; 

IDEC GE1, RTE or GT3 Series; or equal 

Manufactured Units 

Time delay relays shall be multi-function, multi-range with plug-in base, pin style terminations 
timing and timed out LED indicators, and calibrated scales.  Relays shall have minimum 0.5 
seconds to 60 minutes, 8 selectable timing ranges, 5 amp contacts.  Select coil voltage for the 
application.  Units shall be sealed to prevent entry of contamination in the form of dust, dirt 
or moisture. 

Appropriate relay shall be selected based on application from the control wiring diagrams. 

Minimum accuracy (plus or minus) shall be as follows: 
1. Repeat accuracy – ½ percent. 

2. Timing change over full voltage range – ½ percent change over full temperature 

range. 

3. Scale tolerance – 5 percent. 

16.35 Control Panel Accessories 

16.35.1 Terminal Blocks 

Part 2 – Products 

Manufactured Units 

Terminal blocks shall be one-piece, molded, plastic blocks with screw-type terminals and 
barriers rated for 300 volts.  Terminals shall be double-sided and supplied with removable 
covers to prevent accidental contact with live circuits.  Terminals shall have permanent, legible 
identification, clearly visible with the protection cover removed. 
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Part 3 – Execution 

Installation 

All wires between panel-mounted equipment and other equipment shall be terminated at 
terminal blocks.  Switches shall be terminated at the terminal blocks with crimp-type, pre-
insulated, ring-tongue lugs.  Lugs shall be of the appropriate size for their terminal block 
screws and for the number and size of the wires terminated.  All wires shall be labeled with 
the circuit number and common function. 

16.35.2 Nameplates 

Part 2 – Products 

Manufactured Units 

Standard nameplates shall be made of 1/16-inch thick machine engraved laminated phenolic 
having black letters not less than 3/16-inch high on white background.  1-inch high lettering 
shall be used for the large nameplates required for the control panels and motor control 
centers. 

Part 3 – Execution 

Installation 

Nameplates shall be provided on all electrical devices including but not limited to motor 
control equipment, MCC cubicles, control stations, junction boxes, panels, motors, 
instruments, switches, indicating lights, meters, and all electrical equipment enclosures.  Each 
motor control center compartment and control panel shall have a nameplate designated the 
equipment and its identifying number and size or rating.  Data shall be as shown on the Plans 
and reviewed via the submittal process.  Nameplates shall have name, number and/or function 
as is applicable for clear identification. 

Provide one large nameplate for each motor control center and/or control panel identifying 
the equipment as indicated on the Plans. 

Nameplates on steel panels shall be secured with stainless steel drive screws.  Where it is 
proposed that nameplates will be secured with pressure sensitive tape or bonding cement, the 
process and samples shall be submitted to the Engineer for acceptance. 

Nameplates shall be provided for identifying all operator interface (lights, switches, etc.) and 
other devices that are located outside or inside the panels. 

Nameplates shall be provided for identifying all relays and devices that are located inside the 
panels. 

Special Functions 

Provide warning nameplates on all panels and equipment, which contain multiple power 
sources.  Lettering shall be white on red background. 
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16.40 LOW VOLTAGE MOTOR CONTROL EQUIPMENT 

16.41.2  Standard Motor Starter Units 

Part 1 - General 

Design Requirements 

Each unit shall consist of a motor circuit protector and a magnetic starter.  The combination 
shall have an interrupting rating of not less than 42,000 amperes symmetrical at 240 volts.  
Each unit shall have a control terminal board and other components as shown on Plans. 

Starters shall be of NEMA, not IEC design.  That is, starters shall have molded coils, 
replaceable contacts, and metal mounting plate.  Starters shall have provisions for accepting 
up to seven (7) auxiliary contacts and one (1) overload alarm contact. 

All starters shall be size 1 or larger and no intermediate sizes (such as 1 ¾) will be acceptable. 

Pilot devices shall be per Division 16.30 Basic Panel Device and Equipment. 

Part 2 – Products 

Manufactured Units 

Overload protection is to be provided by a solid-state overload relay that shall be self-powered.  
Each overload shall be adjustable over a full 2:1 FLA adjustment range.  A tamper proof cover 
shall be provided.  The standard overload shall provide Class 20.  The overload relay must 
provide phase loss protection.  The overload must be ambient insensitive.  The overload relay 
must have a trip-free, normally-closed contact with a visible trip indication and N.O. isolated 
alarm contact.  The overload shall have a method of being manually tripped for test purposes.  
Size the overload heaters to protect the motor actually installed with allowance for power 
factor correction, if applicable.    

Terminal blocks shall be mounted within the unit and located near the front for accessibility.  
They shall not be located at the rear of the vertical wireway.  Power terminal blocks shall be 
provided.  On non plug-in (frame mounted) units, terminal blocks need not be pull-apart style.  
On plug-in units, control terminal blocks shall be pull-apart style. 

Starter units shall contain the number of auxiliary contacts, unit-mounted devices, indicating 
lights, control relays, and other devices as shown on the Plans. 

16.55 SWITCHES AND PROTECTIVE DEVICES 

16.55.1 Common Work for Switches and Protective Devices 

Part 1 - General 

Design Requirements 

1. Overcurrent devices shall be NEMA rated. 
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Extra Materials 

Provide one fuse for each ungrounded conductor and a minimum of one spare fuse per phase 
of each ampacity and voltage used on the project. Deliver fuses to Owner at the completion 
of the project.   

Part 3 – Execution 

Installation 

Overcurrent protection devices and safety switches shall be centered 60 inches above the 
finished floor unless noted otherwise on the Plans. 

16.55.13 Fuses 

Part 1 - General 

Design Requirements 

Fuses shall be of the type and amperage indicated on the Plans.  The voltage rating shall be 
appropriate for the application indicated.  The fuse types indicated on the Plans imply a certain 
set of fuse characteristics.  No substitutions of fuse types will be allowed without Engineer 
approval.     

Part 2 - Products 

Manufacturers 

Fuses shall be Bussman, Gould Shawmut, Littlefuse, Reliance, or equal. 

Materials 

Fuses in motor circuits which are indicated but not sized, shall be provided with 
Manufacturer’s recommended size based on the actual motor installed.  In-line or integrally-
mounted fuse clips shall be provided on all control power or low-voltage transformers. 

16.55.16 Molded Case Circuit Breakers 

Part 1 - General 

Design Requirements 

Breakers shall have the interrupting rating and trip rating indicated on the Plans. All breakers 
shall be calibrated for operation in an ambient temperature of 40 degrees Celsius. 

Part 2 - Products 

Manufactured Units 

Molded case circuit breakers shall be quick-make and quick-break type with wiping type 
contacts.  Each breaker shall be provided with arc chutes and individual trip mechanisms on 
each pole consisting of both thermal and magnetic trip elements. Two and three pole breakers 
shall be common trip. Molded case circuit breakers shall be trip-free.  Each breaker shall have 
trip indication independent of the “ON” or “OFF” positions.   
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16.55.17 Instantaneous Magnetic Trip Breakers 

Part 1 - General 

Design Requirements 

The magnetic trips shall be adjustable and accessible from the front of all these breakers. 

Part 2 - Products 

Manufactured Units 

Breakers in motor circuits which are indicated but not sized, shall be provided with 
Manufacturer’s recommended size based on the actual motor installed.  Where indicated on 
the Plans and in the combination motor starter/motor control center schedule, furnish 
instantaneous magnetic trip only circuit breakers for motor short circuit protection.   

16.55.18 Disconnect Switches 

Part 1 - General 

Design Requirements 

Furnish and install disconnect switches conforming to NEMA KS 1, type HD, sized for the 
ampere and voltage as shown on the plans and as required by the National Electrical Code 
and nameplate requirements of the equipment served. 

Part 2 - Products 

Manufactured Units 

The switches shall be 600 volt type and horsepower rated.  Auxiliary contacts shall be provided 
as indicated on the Plans. 

Part 3 – Execution 

Installation 

Provide additional disconnects if required by Code.   

16.60 CONDUCTORS 

16.61 Low Voltage Wire and Cable   

Part 1 - General 

Design Requirements 

This section is for power and control conductors for 600 volts or less. 

All conductors shall be copper.  Wire or cable not shown on the Plans or specified, but 
required, shall be of the type and size required for the application and in conformance with 
the applicable code. 
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Part 2 - Products 

Materials 

Conductors 

1. Stranded copper wire shall be 600 volt Type THW, THWN, or THHW, Class B 
stranding, sizes #14 AWG, #12 AWG, and #10 AWG only.  Use of THHN insulation 
shall not be allowed.  Aluminum conductors shall not be allowed. 

Stranded copper wire shall be 600 volt Type XHHW, Class B stranding, sizes #8 AWG 
and larger.  Aluminum conductors shall not be allowed. 

Splices 

1. For Lighting Systems and Power Outlets:  Wire nuts shall be twist-on type insulated 
connectors utilizing an outer insulating cover and a means for connecting and holding 
the conductors firmly. 

2. All Equipment:  Crimp type connectors shall be insulated type, suitable for the size 
and material of the wires and the number of wires to be spliced and for use with either 
solid or stranded conductors. 

3. Division 16 Equipment and Power Conductors:  Bolted pressure connectors shall be 
suitable for the size and material of the conductors to be spliced. 

4. All Equipment:  Epoxy splice kits shall include epoxy resin, hardener, mold, and shall 
be suitable for use in wet and hazardous locations. 

Terminations 

1. Crimp type terminals shall be self-insulating sleeve type, with ring or rectangular type 
tongue, suitable for the size and material of the wire to be terminated, and for use with 
either solid or stranded conductors. 

2. Terminal lugs shall be split bolt or bolted split sleeve type in which the bolt or set 
screw does not bear directly on the conductor. 

3. Wire Markers shall be plastic sleeve type.  Wire numbers shall be permanently 
imprinted on the markers. 

Finishes 

Color Coding:  Provide color coding for all circuit conductors.  Insulation color shall be white 
for neutrals and green for grounding conductors.  An isolated ground conductor shall be 
identified with an orange tracer in the green body.  Ungrounded conductor colors shall be as 
follows: 

1. 120/208 Volt, 3 Phase: Red, black and blue. 

2. 277/480 Volt, 3 Phase: Yellow, brown and orange. 

3. 120/240 Volt, 1 Phase: Red and black. 
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Part 3 – Execution 

Location (Installment) Schedule 

Provide the following conductors for the following applications:  

1. Use stranded copper conductors for all power and control circuits unless noted 
otherwise on plans or below.  Size as noted on the plans. 

2. Size #14 AWG wire or smaller shall not be allowed on power circuits. 

Installation 

Conductor Splices 

1. Splices:  Install all conductors without splices unless necessary for installation, as 
determined by the Engineer.  Splices when permitted shall be completed using an 
approved splice kit intended for the type o conductor and the application.  The splice 
shall be in accordance with the splice kit manufacturer’s instructions. 

2. Underground Splices:  All underground outdoor splices when approved by Engineer 
shall be completed in an accessible pullbox or handhole using an approved watertight 
epoxy resin splice kit rated for the application up to 600 volts. Splices will not be 
allowed to be direct buried. 

Conductor Identification 

1. Except for interior lighting and receptacle circuits, identify each wire or cable at each 
termination and in each pullbox, junction box, handhole, and manhole using 
numbered and lettered wire markers.  All electrically common conductors shall have 
the same number.  Each electrically different conductor shall be uniquely numbered.  
Identify panelboard circuits using the panelboard identification and circuit number.  
Identify motor control circuits using the equipment identification number assigned to 
the control unit by the motor control center manufacturer and the motor control unit 
terminal number.  Identify other circuits as shown in the circuit schedule as favorably 
by the Engineer. 

2. Conductors between terminals of different numbers shall have both terminal numbers 
shown at each conductor end.  The terminal number closest to the end of the wire 
shall be the same as the terminal number. 

Testing 

Insulation Resistance Tests:  For all circuits 150 volts to ground or more and for all motors 
circuits over ½ horsepower, test cables per NETA Paragraph 7.3.1.  The insulation resistance 
shall be 20 megohms or more.  Submit results to Engineer for review. 

16.63 Signal Cable 

Part 2 - Products 

Materials 

Twisted Shielded Pairs (TSP) 
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1. Cable shall conform to IEEE 383, UL 13, and UL 83 and shall be type PLTC cable 
suitable for direct burial.  Each TSP shall consist of two #16 AWG, 7-strand copper 
conductors per ASTM B8 with 15 Mils PVC insulation and individual conductor jacket 
of nylon.  Conductors shall be twisted with 2-inch or shorter lay, with 100 percent foil 
shielding and tinned copper drain wires.  The cable shall have an overall PVC jacket 
with a thickness of 35 mils.  The insulation system shall be rated at 90 degrees Celsius 
and for operation at 600 volts. 

Part 3 - Execution 

Installation 

Cable Installation 

1. Cables shall be continuous from initiation to termination without splices. 

2. Cable shielding shall be grounded at one end of the cable only.  Bonding shall be to a 
single ground point only.  Bonding from cable to cable in multiple run installations 
shall not be permitted. 

3. Install instrumentation cables in separate raceway systems with voltages not to exceed 
30 volts DC. 

Conductor Identification 

1. Except for interior lighting and receptacle circuits, identify each wire or cable at each 
termination and in each pullbox, junction box, handhole, and manhole using 
numbered and lettered wire markers.  All electrically common conductors shall have 
the same number.  Each electrically different conductor shall be uniquely numbered.  
Identify panelboard circuits using the panelboard identification and circuit number.  
Identify motor control circuits using the equipment identification number assigned to 
the control unit by the motor control center manufacturer and the motor control unit 
terminal number.  Identify other circuits as shown in the circuit schedule as determined 
by the Engineer. 

2. Conductors between terminals of different numbers shall have both terminal numbers 
shown at each conductor end.  The terminal number closest to the end of the wire 
shall be the same as the terminal number. 

Testing 

Insulation Resistance Tests: Perform insulation resistance on all circuits.  Make these tests 
before any equipment has been connected.  Test the insulation with a 500 Vdc insulation 
resistance tester with a scale reading 100 mega ohms.  The insulation resistance shall be 20 
mega ohms or more.  Submit results to Engineer for review. 
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16.70 RACEWAYS, BOXES AND FITTINGS 

16.71 Raceways 

Part 1 – General 

Design Requirements 

Conduit sizes not noted on Plans shall be in accordance with NEC requirements for the 
quantities and sizes of wire installed therein. 

Part 2 – Products 

Components 

Conduit and Fittings 

1. Galvanized Rigid Steel (GRS): Rigid conduit shall be steel, hot dipped galvanized 
inside and out.  The GRS must meet USA Standards Institute C80-1 Underwriters 
Laboratories Standard UL6, and carry a UL label.  Use cast threaded hub fittings and 
junction boxes for all rigid conduit except in locations not permitted by the NEC. 

2. PVC Coated Rigid Steel Conduit(PVC-GRS): PVC coated conduit shall meet the GRS 
standard above plus have a 40 MilPVC factory applied PVC coating. 

3. Nonmetallic Conduit: Nonmetallic Conduit shall be rigid PVC, Schedule 40 (PVC-40) 
or 80(PVC-80).  PVC conduit installed above grade shall be Schedule 80 extra heavy 
wall 90 degree C.  UL listed for aboveground use and UV resistant.  Conduit shall be 
gray in color.  Fittings shall be of the same material as the raceway and installed with 
solvent per the Manufacturer’s instructions.  Conduit, fittings and solvent shall all be 
manufactured by the same Manufacturer. 

4. Flexible Metal Conduit(Flex-LT): Flexible conduit shall be interlocking single strip, 
hot dipped galvanized and shall have a polyvinyl chloride jacket extruded over the 
outside to form a flexible watertight raceway.  Flexible conduit shall be American Brass 
Company Sealtite Type VA, General Electric Type UA or equal. 

Conduit & Cable Supports 

1. Conduit Supports: Hot dipped galvanized framing channel shall be used to support 
groups of conduit.  Individual conduit supports shall be one-hole galvanized malleable 
iron pipe straps used with galvanized clamp backs and nesting backs where required.  
Conduit support for PVC or PVC coated rigid steel shall be one hole PVC or epoxy 
coated clamps or PVC conduit wall hangers. 

2. Ceiling Hangers: Ceiling hangers shall be adjustable galvanized carbon steel rod 
hangers.  Unless otherwise specified, hanger rods shall be ½-inch all-thread rod and 
shall meet ASTM A193.  Hanger rods in corrosive areas and those exposed to weather 
or moisture shall be stainless steel. 

Conduit Sealants 

1. Moisture Barrier Types: Sealant shall be a non-toxic, non-shrink, non-hardening, putty 
type hand applied material providing an effective barrier under submerged conditions. 
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2. Fire Retardant Types: Fire stop material shall be a reusable, non-toxic, asbestos-free, 
expanding, putty type material with a 3-hour rating in accordance with UL 1479.  
Provide products indicated by the manufacturer to be suitable for the type and size of 
penetration. 

Part 3 - Installation 

Raceway Applications 

Galvanized Rigid Steel (GRS) conduit shall be used in all locations unless noted otherwise 
below or on the Plans. 

ABOVE GRADE CONDUITS (non-corrosive areas) shall be: 

1. GRS for power and control wiring. 

2. GRS for instrumentation and telecommunications wiring. 

3. GRS for motor leads from VFDs. 

ABOVE GRADE CONDUITS (wet or corrosive areas, NFPA 70 hazardous areas) shall be: 

1. PVC-GRS for power and control wiring. 

2. PVC-GRS for instrumentation and telecommunications wiring. 

3. PVC-GRS for motor leads from VFD’s. 

CONCEALED ABOVE GRADE CONDUITS shall be: 

1. GRS for all wire and cable types in wood stud frame walls. 

2. PVC-40 for power and control wiring in concrete block or brick walls. 

3. PVC-40 for instrumentation and telecommunications wiring in CMU or brick 
walls. 

4. GRS for motor leads from VFD’s in CMU or brick walls. 

BELOW GRADE CONDUITS IN DIRECT EARTH (not under slabs-on-grade) shall be: 

1. PVC-40 for power and control wiring. 
a) Sweeps and risers for transition of PVC from below grade to above grade shall 

be PVC-GRS. 

2. PVC-GRS for instrumentation and telecommunications wiring. 

3. PVC-GRS for motor leads from VFD’s. 

UNDER SLABS-ON-GRADE CONDUIT shall be: 

1. PVC-40 for power and control wiring 
a) Sweeps and risers for transition of PVC from below grade to above grade shall 

be PVC-GRS. 

2. PVC-GRS for instrumentation and telecommunications wiring. 

3. PVC-GRS for motor leads from VFD’s. 
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CONCRETE-ENCASED CONDUITS shall be: 

1. PVC-40 for power and control wiring 
a) Sweeps and risers for transition of PVC from below grade to above grade shall 

be PVC-GRS. 

2. PVC-40 for instrumentation and telecommunications wiring. 
a) Sweeps and risers for transition of PVC from concrete-encasement to above 

grade shall be PVC-GRS. 

3. PVC-GRS for motor leads from VFD’s. 

ALL CONNECTIONS TO VIBRATING EQUIPMENT OR MOTORS shall be: 

1. Liquidtight flexible metallic conduit for indoor, non-corrosive areas and all motor 
leads from VFD’s. 

2. Connection to equipment outdoors or in corrosive areas shall be with non-metallic 
liquidtight flexible conduit (except for motor leads from VFD’s shall be flexible 
metallic.)  

Installation 

Size of Raceways: 

1. Raceway sizes as shown on the Plans, if not shown on the Plans, then size in 
accordance with NFPA 70. 

2. Unless specifically indicated otherwise, the minimum raceway size shall be: 
a) Conduit: ¾-inch 
b) Wireway: 4-inch by 4-inch 

All raceways shall contain a separate grounding conductor. 

Spare conduits shall contain one 3/16-inch diameter nylon pull rope. 

Conduit routing is shown diagrammatic on the Plans.  Contractor is responsible for routing 
the conduits in a neat manner, parallel and perpendicular to walls and ceilings. 

Location of conduit ends are shown approximately.  Contractor is responsible for ending 
conduits in location that will not conflict with electrical equipment.  Route conduit ends to 
facilitate ease of equipment maintenance.  Conduits extending from the floor to a device shall 
be located as close as possible to avoid creating a hazard. 

Conduit shall not be routed on exterior of structures except as specifically indicated on the 
plans. 

Where water cannot drain to openings, provide drain fittings in the low spots of the conduit 
run. 

Securely fasten raceways at intervals and locations required by NEC, or the type of raceway 
employed. 

Provide all required openings in walls, floors and ceilings for conduit penetration. 

1. Do not install one (1) inch and larger raceways in or through structural members 
(beams, slabs, etc.) unless approved by Engineer. 
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2. New Construction: Avoid cutting openings, where possible, by setting sleeves or 
frames in masonry and concrete, and by requesting openings in advance. 

3. Existing Construction: Core drill openings in masonry and concrete.  Avoid structural 
members and rebar. 

Conduit Encasement or Embedment in the earth shall be separated from the earth by at least 
3-inches of concrete unless otherwise shown on the Plans.  Plastic conduit spacers shall be 
located five feet on centers.  The spacers shall be secured to the conduits by wire ties.  The 
conduits shall be watertight. 

Analog signal conduits shall be separated from power or control conduits.  The separation 
shall be a minimum of 12 inches for metallic conduits and 24 inches for nonmetallic conduits. 

Install explosion-proof seal-offs in hazardous areas shown on the Plans and as required by the 
N.E.C. 

Plastic raceway joints shall be solvent cemented in accordance with recommendations of 
raceway manufacturer. 

All conduit openings not encased in a panel shall be sealed with duct seal. 

16.72 BOXES AND ENCLOSURES 

16.72.2 Outlet and Junction Boxes 

Part 1 – General 

Design Requirements 

In corrosive areas, all junction boxes shall be NEMA 4X. 

Outlet boxes and switch boxes shall be designed for mounting flush wiring devices.   

Outlet boxes shall not be less than 4-inch square and 1 ½-inch deep.  Ceiling boxes shall 
withstand a vertical force of 200 pounds for five minutes.  Wall boxes shall withstand a vertical 
downward force of 50 pounds for five minutes. 

Part 2 – Products 

Materials 

Use cast boxes with threaded hubs for all rigid and intermediate conduits.  Steel boxes may be 
used with rigid and intermediate conduits where cast boxes are not allowed by the N.E.C.  All 
boxes shall be of proper size to accommodate devices, connectors, and number of wires 
present in the box.  Boxes shall be readily accessible. 

Cast box bodies and cover shall be cast or malleable iron with a minimum wall thickness of 
⅛-inch at every point, and not less than ¼-inch at tapped holes for rigid conduit.  Bosses are 
not acceptable.  Mounting lugs shall be provided at the back or bottom corners of the body.  
Covers shall be secured to the box body with No. 6 or larger brass or bronze flathead screws.  
Boxes shall be provided with neoprene cover gaskets.  Outlet boxes shall be of the FS types.  
Boxes shall conform to FS W-C-586C and UL 514. 
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Sheet metal boxes shall conform to UL 50, with a hot-dipped galvanized finish conforming to 
ASTM A123.  Boxes and box extension rings shall be provided with knockouts.  Boxes shall 
be formed in one piece from carbon-steel sheets.   

Non-metallic boxes shall be hot-compressed fiberglass, one-piece, molded with reinforcing of 
polyester material, with a minimum wall thickness of ⅛-inch. 

Finishes 

Where only cast aluminum is available for certain types of fixture boxes, an epoxy finish shall 
be provided.   

16.72.3 Watertight Enclosures  

Part 2 – Products 

Manufacturers 

The watertight enclosure shall be equal to Hoffman. 

Materials 

Watertight enclosures for vault electrical outlets shall be molded from fiberglass reinforced 
polyester material. A hinged cover shall be gasketed and opened with quick release latches. 
The conduit penetrations shall be sealed watertight. 

Part 3 – Execution 

Installation 

An epoxy plug shall be installed in the conduit to prevent the migration of water into the 
conduit. The enclosure shall be NEMA rated and installed per all applicable codes. 

16.75 WIRING DEVICES 

16.75.1 Common Work for Wiring Devices 

Part 3 - Execution 

Installation 

Wiring Devices 

1. Position of Outlets:  All outlets shall be centered with regard to building lines, furring 
and trim, symmetrically arranged in the room or outside the structure.  Device outlets 
shall be set plumb and shall extend flush to the finished surface of the wall, ceiling or 
floor without projecting beyond the same. 

2. Unless otherwise noted, wall mounted outlet devices shall generally be 24-inches above 
the floor, 18 inches in architecturally treated areas, above process piping near process 
valve boards.  Switches shall be 48 inches above the finished floor unless otherwise 
noted. 
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Installation of Wall Plates 

1. Interior Dry Locations:  Install plates so that all four edges are in continuous contact 
with the finished wall surfaces.  Plaster filled will not be permitted.  Do not use oversize 
plates or sectional plates. 

2. Exterior and/or Wet Locations:  Install plates with gaskets on wiring devices in such 
a manner as to provide a rain tight weatherproof installation. For receptacle devices, 
these plates shall maintain the weatherproof rating with an attachment plug inserted 
and be rated extra-duty.  Cover type shall match box type. 

Testing 

After installation of receptacles, circuits shall be energized and each receptacle tested for 
proper ground continuity, reversed polarity, and/or open neutral condition. 

GFI receptacles shall be tested with the circuits energized.  Devices shall be tested with a 
portable GFI receptacle tester capable of circulating 7.5 milliamperes of current, when plugged 
in, between the “hot” line and “ground” to produce tripping of the receptacle.  Resetting and 
tripping shall be checked at least twice at each GFI receptacle. 

Submit results of all field testing to the Engineer for review. 

16.75.2 Receptacles 

Part 1 – General 

Design Requirements 

Receptacles shall be heavy duty, high abuse, grounding type conforming to NEMA 
configurations, NEMA WD1 and UL 514 Standards. 

Part 2 – Products 

Materials 

Single and Duplex Receptacles: 

1. Indoor Clean Areas:  Receptacles shall be duplex, 20 amp, NEMA 5-20R, and shall 
accept NEMA 5-15P and 5-15P plug caps.  Receptacles shall be Hubbel 5362, General 
Electric 4108-2, or equal.  Color shall be brown in industrial areas and ivory or white 
in office and laboratory areas. 

2. Outdoor, Process or Corrosive Areas:  Receptacles shall be duplex, 20 amp, NEMA 
5-20R, and shall accept NEMA 5-15P and 5-20P plug caps.  Receptacle and plug caps 
shall be corrosion resistant, marine duty with yellow polycarbonate weatherproof lift 
covers.  Receptacles shall be Hubbell 53CM62/53CM21 or equal. 

GFI Receptacles: 

1. Device shall be rated 20 amp, 2-pole, 3-wire, 120 volt, conforming to NEMA 

WD1.10 configuration.  Device shall have a test and reset push buttons.  GFI device 

shall be Hubbell 5362 or equal. 
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16.75.5 Plates 

Part 1 – General 

Design Requirements 

Plates shall be of the style and color to match the wiring devices, and of the required number 
of gangs.  Plates shall conform to NEMA WD1, UL 514, and ANSI C73.  In noncorrosive 
indoor areas, device plates shall be made of sheet steel, zinc electroplated with chrome finish.  

Device plates in corrosive or outdoor areas shall be corrosion-resistant/marine-duty type with 
weather protective double doors.  Device plates for explosion-proof equipment shall be 
factory provided with the equipment. 

Part 2 – Products 

Manufacturers 

As manufactured by Crouse-Hinds, Appleton, or equal. 

Components 

Device plates shall be provided with engraved laminated phenolic nameplates with 1/8-inch 
white characters on black background.  Nameplates for switches shall identify panel and circuit 
number and area served.  Nameplates for receptacles shall identify circuit and voltage if other 
than 120 volts, single phase. 

16.95 TESTING 

16.95.1 Common Work for Testing 

Part 1 - General 

Submittals 

Test reports shall be submitted to the Engineer prior to final acceptance in accordance with 
Division 1.33 of these specifications. 

Scheduling and Coordination 

The Contractor shall inform the Engineer in advance of testing in accordance with the 
requirements listed in Division 1 of these specifications. 

Prior to scheduling the testing, the Contractor shall have satisfied himself that the project area 
is properly cleaned up; all patching and painting deemed necessary properly completed; and 
all systems, equipment and controls are functioning as intended.  

Part 2 - Products 

Source Quality Control 

Submit reports of factory tests and adjustments performed by equipment manufacturers to 
the Engineer prior to field testing and adjustment of equipment.  These reports shall identify 
the equipment and show dates, results of test, measured values and final adjustment settings.  
Provide factory tests and adjustments for equipment where factory tests are specified in the 
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equipment specifications.  The Engineer may inspect the fabricated equipment at the factory 
before shipment to job site.  Provide the Engineer with sufficient prior notice so that an 
inspection can be arranged at the factory. 

Part 3 – Execution 

Site Testing 

Test all circuits for continuity, freedom from ground, and proper operation during progress 
of the work. 

Insulation Resistance, Continuity, and Rotation:  Perform routine insulation resistance, 
continuity and rotation tests for all distribution and utilization equipment prior and in addition 
to tests performed by the testing laboratory specified herein. 

Electric Motors: Perform voltage, current and resistance tests on all motors ½ horsepower 
and larger installed this project.  Insulation resistance readings shall be taken with a 500 volt 
megger for 30 seconds with the circuit conductors connected to the motor.  Verify that an 
overload condition does not exist. 

Conduct special test as required for service and/or system ground. 

Field Quality Control 

General:  Conduct final test in the presence of Owner and/or their authorized representative.  
Contractor shall provide all testing instrumentation and labor required to demonstrate 
satisfactory operation of systems, equipment and controls. 

Operational Tests:  Operational test all circuits to demonstrate that the circuits and equipment 
have been properly installed, adjusted and are ready for full-time service.  Demonstrate the 
proper functioning of circuits in all modes of operation, and including alarm conditions, and 
demonstrate satisfactory interfacing with the data acquisition and alarm systems. 
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16.95.3 Conductor Test Report  

 

Conductor Test Report Page 1 of  1 

PROJECT: OWNER: 

Contractor Co. Name: 

Tested by: 

Phone Number: 

Test Date: 

Race-
way 

V C Operating Load Voltage Insulation Resistance - OHMS 

Label 

(1) 

 

(2) 

 

(3) 

 

VAB 

 

VCB 

 

VCA 

 

VAN 

 

VBN 

 

VCN 

 

A-B 

 

B-C 

 

C-A 

 

A-G 

 

B-G 

 

C-G 

A               

B               

C               

D               

E               

F               

G               

1. Refer to raceway and wire schedule and one-line diagram for description of feeder               
identified by label shown on this report 

2. Visual Inspection – Check when completed 

3. Continuity Test – Check when completed 
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Division 17 
Automatic Control – Not Used 
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Division 18 
Measurement and Payment 

18.0 GENERAL 

It is the intention of these specifications that performance of work under bid items shall 
result in complete construction, in proper operating condition, of improvements identified 
in these written specifications and accompanying plans. Work and material not specifically 
listed in the proposal, but required according to the plans and specifications and general 
practice, shall be included in Contractor’s bid price.  

Bid Item 1 – Mobilization, Demobilization, Site Preparation, 
and Cleanup 

Lump sum price covers complete cost of furnishing, installing, complete and  
in-place, all work and materials necessary to: move and organize equipment and personnel 
onto the job site; secure job site; provide and maintain necessary support facilities; obtain all 
necessary permits and licenses; prepare site for construction operations; maintain site and 
surrounding areas during construction; move all personnel and equipment off site after 
contract completion; provide as-constructed data; cleanup site prior to final acceptance; and 
accomplish all other items of work not specifically listed in other bid items. Payment shall be 
lump sum. No more than 70 percent of bid amount for this item will be paid before final 
payment request, and this bid amount may not be more than 15 percent of value of total 
contract. 

Bid Item 2 – Site Work and Utilities 

Lump sum price shown shall cover the complete cost of providing all site and utility work 
relating to construction of the improvements, as shown on the Plans and specified herein, 
and not covered by other bid items. Work includes, but is not limited to: site excavation, 
trenching, backfill, and compaction; temporary erosion and sedimentation control; control 
of water; removal and disposal of unsuitable and excess materials; pipe bedding; gravel; site 
restoration; and all other work necessary for a complete installation of all site work and 
underground utilities. Payment shall be lump sum. 

Bid Item 3 – Structural, Mechanical, and Well Pump and Motor 

Lump sum price shown shall cover the complete cost of providing all labor, materials and 
equipment necessary for the structural, mechanical, and well pump and motor work shown 
on the Plans and detailed in the contract specifications, including, but not limited to: 
concrete slabs; enclosure; wooden structure; submersible pump, motor and appurtenances; 
piping to connect to existing system; operations and maintenance (O&M) manual(s) for 
installed equipment; and testing and startup. Payment shall be lump sum. 

Bid Item 4 – Electrical 

The lump sum price shown shall cover the complete cost of providing all labor, materials, 
and equipment necessary for the electrical work shown on the Plans, and detailed in the 
contract specifications. Payment shall be lump sum. 
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Memorandum 

  
 

 

Client: Hartstene Pointe Water-Sewer District 

Project: Groundwater Replacement Well 1R 

Project File: HP 116.098.01.101 Project Manager:  Edwin Halim, PE 

Composed by: Steve Nelson, LHG 

Reviewed by: Rick Ballard, PE 

Subject: Well 1R Drilling and Testing  

Date: February 3, 2017 

________________________________________________________________________ 

 

 

 

 

 

 

INTRODUCTION 

Project Description 

This technical memorandum documents the well construction and testing activities for the 
Hartstene Pointe Sewer-Water District (District) Groundwater Replacement Well 1R 
(Well 1R), and provides recommendations for equipping and operating Well 1R. The District 
intends to use Well 1R to replace the existing Well 1 for year-round withdrawal of groundwater 
for potable and other municipal uses.  

The District currently owns and operates Well Nos. 1, 2, and 3. Well 1 is completed at a depth 
of 143 to 158 feet below ground surface (bgs) in a sand and gravel aquifer, and has reportedly 
exhibited diminishing well yield. The District intends to replace Well 1 in order to continue 
full use of its associated instantaneous water right (G2-01016C) of 110 gallons per 
minute (gpm) and an annual withdrawal right of 44 acre-feet (af). Well 1 was completed at a 
depth 143 to 158 feet using an 8-inch-diameter wire-wrapped screen with 0.080- to 0.100-inch 
(80-to 100-slot) openings positioned within a sand and gravel aquifer that also reportedly 

2/3/2017 2/3/2017 
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contained some fine-grained sediment. Well 2 and Well 3 are completed at depths of 
approximately 140 to 180 feet bgs.  

Location 

Well 1R is just south of the District office at the northern end of Harstine Point in Mason 
County. Replacement Well 1R was constructed approximately 50 feet from Well 1 on District 
property at NE ¼ ¼ NE ¼, Section 19, Township 21N, Range 01W, WM. Surrounding land 
uses include suburban residential property. The site is relatively flat and the surrounding area 
slopes slightly toward the south. Refer to Figure 1 for the location of Well 1R.  

Regional Geologic and Groundwater Conditions 

Hartstine Point is underlain by a sequence of glacially consolidated sand, gravel, and silt layers 
to a depth of several hundred feet. Groundwater in the glacial-deposit aquifers below Harstine 
Island originates from infiltration of precipitation on the island. A sea-level aquifer used as a 
source of domestic and municipal potable supply is regionally extensive in Mason County. A 
sequence of permeable sand and gravel layers exist within 20 to 50 feet of sea-level elevation, 
and the groundwater elevation at wells completed in this aquifer is similar to mean sea level. 
The sea-level aquifer exhibits confined conditions, and is generally overlain by low 
permeability silt and clay.  

The static water level at Well 1 at the time of drilling in 1964 was 112 feet. Static water level 
in Well 1 and Well 2 in October 2016 was approximately 113 and 115 feet bgs, respectively.  

Well Drilling and Well Completion Details 

In May 2016, the District obtained site approval from the Mason County Department of 
Health to locate the replacement well at the proposed drilling site. 

Tacoma Pump and Drilling, Inc. (TPD), of Graham, Washington, completed the well drilling 
project in October 2016 using an air-rotary drilling rig to advance and install a temporary 
16-inch-diameter steel sanitary casing to a depth of 25 feet bgs, and to advance a 
10-inch-diameter boring and install a 10-inch-diameter casing to a depth of 175 feet bgs. 
Samples of drill cuttings were retrieved from the discharge at 5-foot intervals and logged for 
composition and color. Representative samples from depths of 150, 155, and 160 feet bgs 
were submitted to HWA GeoSciences, Inc., of Bothell, Washington, for particle-size analysis 
by American Society for Testing and Materials (ASTM) Method D-422. Results of testing are 
attached. 

The drilling encountered layers of fine-grained sand, silt, clay, and gravel to a depth of 
151 feet bgs, medium to coarse sand and gravel from 151 to 161 feet bgs, and fine silty sand 
to 175 feet bgs. Perched groundwater was initially encountered during drilling at a depth of 
approximately 34 feet bgs, and groundwater in the boring was typically measured at a depth 
of 115 feet bgs during the construction and testing of Well 1R. 

RH2 designed a well screen assembly based on the results of soil logging and soil laboratory 
analysis. The well assembly consists of 5 feet of 8-inch-diameter blank steel sump/tailpipe, a 
lower portion of well screen consisting of 5 feet of 8-inch-diameter 0.060-inch slot stainless 
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steel wire-wrapped screen, an upper portion of well screen consisting of 5 feet of 
8-inch-diameter 0.040-inch slot stainless steel wire-wrapped screen, and 3 feet of 8-inch 
diameter blank steel riser. The 10-foot-length of screen was placed at 160 to 150 feet bgs. Pea 
gravel and bentonite chips were placed in the bottom of the boring from 175 to 160 feet bgs 
to provide a firm base for the well assembly. A neoprene K-packer was placed on the riser 
2.5 feet above the top of the upper portion of the well screen, the assembly was lowered to 
the base of the boring, and the 10-inch casing was pulled back to expose the lower and upper 
portions and well screen to the sand and gravel aquifer. The drilling log and a schematic 
drawing of well completion are attached. 

Well 1R was developed using airlift and surging methods along the full length of both screen 
portions, and removing accumulated sediment with a sand bailer.  

The temporary 16-inch casing was removed and a 25-foot-deep, 16-inch-diameter bentonite 
sanitary seal was placed around the 10-inch steel casing. The casing was capped with a welded 
steel plate and a 2-inch-diameter threaded cap.  

Pumping Tests Results 

TPD installed a 10 horsepower (hp) submersible pump to a depth of 140 feet bgs, and used a 
portable electric generator to power the pump. TPD constructed a 6-inch-diameter discharge 
line equipped with an in line flow meter near the well head and routed the discharge into a 
nearby stormwater ditch that discharged into the District stormwater system. On October 19, 
2016, TPD activated the pump at a rate of 45 gpm before step-rate testing, and the water 
discharging from Well 1R was slightly cloudy, but cleared after 15 minutes. No color or odor 
was observed in the well discharge during subsequent testing. The groundwater level during 
this initial test declined from 116 feet below the top of the well casing (BTOC) to 124.5 feet 
BTOC within a few minutes of pump activation, and then remained steady for approximately 
30 minutes. Based on the indication that the groundwater would rapidly stabilize, and that 
there was sufficient available drawdown in the well to sustain a higher pumping rate, step-rate 
testing was not warranted and constant-rate testing was scheduled for the following day.  

On October 20, 2016, TPD activated the pump at a rate of 100 gpm and operated the pump 
for 25 hours at this rate. Water levels in Well 1R were measured and recorded continuously 
using an automatic pressure transducer and datalogger. Water levels in Well 1R, Well 1, and 
Well 2 were measured periodically using an electric water level meter. 

The water level in Well 1R declined by approximately 11.5 feet during the constant-rate test. 
The water level was affected by concurrent operation of Well 2; groundwater levels decreased 
by 0.2 feet during Well 2 operation. Groundwater level at Well 1R recovered within minutes 
after pumping stopped. Continuous water level monitoring during the 5 days after testing 
indicates that the groundwater level at Well 1R is affected by tidal cycle, primarily during the 
period of maximum tide swings. The tidal influence ranges between 0 and 0.2 feet. The water 
level at Well 1R could experience up to 0.5 feet of rapid change during a coincident period of 
Well 2 operation and maximum tidal change (Figure 2).   

Specific capacity of Well 1R for the constant-rate test is approximately 8.7 gpm per foot of 
drawdown, based on a pumping rate of 100 gpm and a drawdown of 11.5 feet.  
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The groundwater level at Well 1 declined by approximately 2 feet during the constant-rate test. 
Well 1 is approximately 40 feet from Well 1R. Well 2 was intermittently pumping during the 
Well 1R constant-rate test. Water levels at Well 2 fluctuated between 115 and 137 feet BTOC 
during the constant-rate testing, but the decline was due to Well 2 operation. It is reasonable 
to assume that groundwater level at Well 2 declined by less than 1 additional foot of drawdown 
during constant-rate testing at Well 1R. Well 2 is approximately 300 feet from Well 1R.   

Water Quality 

Water samples were collected at the end of the constant-rate test and submitted to Centric 
Analytical Labs, of Port Orchard, Washington, for analysis. Testing results indicate good 
quality water with a few notable constituents. In summary, water at Well 1R contains: 

 Detectable metal concentrations of barium, chromium, and zinc that are below their 
respective maximum contaminant levels (MCLs).  

 Arsenic concentrations of 0.15 milligrams per liter (mg/L), which exceeds the 
0.010 mg/L primary MCL for arsenic. 

 Iron concentrations of 0.23 mg/L, which are close to the 0.30 mg/L secondary MCL 
for iron. 

 Manganese concentrations of 0.27 mg/L, which exceeds the 0.050 mg/L secondary 
MCL for manganese. 

 Detectable inorganic compound concentrations of chloride, sulfate, and conductivity 
that are below their respective MCLs. 

 No detectable concentrations of synthetic organic compounds (SOCs), volatile organic 
compounds (VOCs), or radionuclides. 

ANALYSIS 

Well Efficiency 

The well was designed with a theoretical capacity to efficiently transmit water at rate of 
200 gpm. The well would be operated at a rate of 100 gpm or less; therefore, well losses 
affecting drawdown at the well will be insignificant. 

Aquifer Analysis 

The 24-hour pumping test results indicated a specific capacity value of approximately 8.7 gpm 
per foot of drawdown. Assuming that the conditions observed during the constant-rate testing 
indicated steady-state conditions, and using the Theim method, the observed drawdown of 
2 feet at Well 1 and 11.5 feet at Well 1R, respectively for a 100 gpm pumping rate, the estimated 
transmissivity of the sea-level aquifer is approximately 9,000 gallons per day per foot.  

Conclusions and Recommendations 

The drilling and testing results indicate that Hartstene Pointe groundwater wells are completed 
in the same sea-level aquifer at a depth of approximately 150 to 170 feet, and that groundwater 
levels are similar to sea level. Groundwater withdrawn from the aquifer derives from the 
infiltration of precipitation on the island. The aquifer appears to have a small tidal influence 
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at Well 1R and likely at Well 1 and Well 2.  

Well 1R is capable of pumping at a steady rate of 100 gpm and resulting in a drawdown of 
approximately 12 feet, or from a static level of 110 feet bgs to 122 feet bgs, which is 28 feet 
higher than the uppermost well screen. Well 1R has sufficient available drawdown to sustain 
groundwater withdrawal at a rate of 100 gpm. 

The well should be equipped with a pump capable of lifting 100 gpm from a depth of 150 feet. 
The pump should be set with its intake no shallower than 145 feet bgs. RH2 recommends 
operating the pump at a lower rate than 100 gpm to reduce the velocity of groundwater 
entering the well. It is better to operate the well at lower rates for longer duration. The pump 
operation should be coordinated with Well 2 operation to minimize interference and balance 
the total withdrawal from the sea level aquifer. 

Water quality is good, with a few notable constituents, arsenic and manganese, at 
concentrations that will require treatment.   

 

Attachments:   

Figure 1 – Site Map 
Figure 2 – Constant-rate Testing – Well 1R   
Particle-size Analysis Results – HWA Geosciences, Inc. 
Water Well Report 
Laboratory Reports 
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1786 SE Mile Hill Drive 

Port Orchard, WA 98366 

Office (360) 443-7845 

www.centricanalytical.com 

 

TOC-ALK TEST PANEL  

Report of Analysis 
 
Date Collected:   10/21/16 System Group Type:          A        B      Other: 

Water System ID Number:  31569O    System Name:  Hartstene Point Water Sewer District 

Lab # - Sample #:  225  --  14116 County:  Mason 

Location Where Sample Collected: 

New source well ID – BIB339 

Source Number(s): 

S01 R New Source BIB 339 

Sample Purpose: 

     RC – Routine/Compliance (satisfies monitoring requirements) 

   C – Confirmation (confirmation of chemical result)* 

     I – Investigative (does not satisfy monitoring requirements) 

     O – Other (specify - does not satisfy monitoring requirements)  

 

Date Received:  10/21/16 

Date Analyzed:  10/31/16 

Date Reported:   01/24/17 

___________________________ 

COMMENTS: 

 

Sample Composition: 

  S -  Single Source 

  B -  Blended (list source numbers in ‘Source Numbers’ field) 

  C -  Composite (list source numbers in ‘Source Numbers’ field) 

  D -  Distribution sample  

Sample Type:                           Untreated (raw) 

Treated 

Unknown or Other 

Sample Collected by:  Mont Jeffreys 

Phone Number:     

Send Report to: 

gm@hpwatersewer.com 

Bill to: 

Hartstene Point Water Sewer District 

772 E Chesapeke Dr.  

Shelton, WA 98584 

 
EPA REGULATED AND STATE REGULATED OR REQUIRED 

 

DOH # Analyte Results Units SRL MCL METHOD / Analyst’s initials 

0421 Total Organic Carbon 

(TOC) 

0.94 mg/L 0.7 -- SM 5310 C/094 

0403 Alkalinity-Lab NA mg/L 5 --  

 

 

NOTES: 

*Confirmation: Include the original lab number, sample number, and collection date of original sample in either lab or sampler comments section. 

SRL (State Reporting Level):   indicates the minimum reporting level required by the Washington Department of Health (DOH). 

MCL (Maximum Contaminant Level):  If the contaminant amount exceeds the MCL, please contact your regional DOH office to determine follow-up 

actions. 

NA (Not Analyzed):  in the results column indicates this compound was not included in the current analysis. 

ND (Not Detected):  in the results column indicates this compound was analyzed and not detected at a level greater than or equal to the SRL. 

mg/L: milligrams per liter or parts per million. 

< (0.00X):   indicates the compound was not detected in the sample at or above the concentration indicated. 

--:  No existing value 

  

Lab Qualifiers and Comments:  TOC Sample Subcontracted by Eurofins Eaton Analytical (WA DOH#094) 

 



 

1786 SE Mile Hill Drive 

Port Orchard, WA 98366 

Office (360) 443-7845 

www.centricanalytical.com 

 

IOC TEST PANEL 
Complete Inorganics 

Report of Analysis 

 
Date Collected:   10/21/16 System Group Type:     A        B      Other:  

Water System ID Number:  31569O    System Name:  Hartstene Pointe Water Sewer District 

Lab Number / Sample Number:  225/14116 County:   Mason 

Location Where Sample Collected: 

New source well ID – BIB339 

Source Number(s):  

S01 R New Source BIB339 

Sample Purpose: 

     RC – Routine/Compliance (satisfies monitoring requirements) 

   C – Confirmation (confirmation of chemical result)* 

     I – Investigative (does not satisfy monitoring requirements) 

     O – Other (specify - does not satisfy monitoring requirements) 

 

Date Received:  10/21/16 

Date Analyzed:  10/21/16 

Date Reported:   11/04/16 

___________________________ 

COMMENTS: 

Sample Composition: 

  S -  Single Source 

  B -  Blended (list source numbers in ‘Source Numbers’ field) 

  C -  Composite (list source numbers in ‘Source Numbers’ field) 

  D -  Distribution sample  

Sample Type:                           Untreated (raw) 

Treated 

Unknown or Other 

Sample Collected by:  Mont Jeffreys 

Phone Number:    (877) 408-4060 

Send Report to: 

gm@hpwatersewer.com 

Bill to: 

Hartstene Pointe Water Sewer District 

772 E Chesapeke Dr.  

Shelton, WA 98584 

 
EPA REGULATED AND STATE REGULATED OR REQUIRED 

DOH # ANALYTE RESULTS UNITS SRL TRIGGER MCL EXCEEDS 

MCL? 

(X if Yes) 

Method/Analyst’s 

initials 

0004 Arsenic 0.015 mg/L 0.001 0.010 0.010 X EPA 200.8/JCS 

0005 Barium 0.012 mg/L 0.1 2 2  EPA 200.8/ JCS 

0006 Cadmium <0.001 mg/L 0.001 0.005 0.005  EPA 200.8/ JCS 

0007 Chromium 0.002 mg/L 0.007 0.1 0.1  EPA 200.8/ JCS 

0011 Mercury <0.0001 mg/L 0.0002 0.002 0.002  EPA 200.8/ JCS 

0012 Selenium <0.001 mg/L 0.002 0.05 0.05  EPA 200.8/ JCS 

0110 Beryllium <0.0001 mg/L 0.0003 0.004 0.004  EPA 200.8/ JCS 

0112 Antimony <0.001 mg/L 0.003 0.006 0.006  EPA 200.8/ JCS 

0113 Thallium <0.001 mg/L 0.001 0.002 0.002  EPA 200.8/ JCS 

0116 Cyanide <0.005 mg/L 0.05 0.2 0.2  SM 4500-CN- E/ JCS 

0019 Fluoride <0.50 mg/L 0.2 2.0 4.0  SM 4500-F- C/ JCS 

0114 Nitrite-N <0.005 mg/L 0.1 0.5 1.0  SM 4500-NO2
- B/ 

JCS 

0020 Nitrate-N <0.20 mg/L 0.5 5.0 10.0  Systea/ JCS 

0161 Total Nitrate/Nitrite <0.20 mg/L 0.5 5.0  10.0  Systea/ JCS 

0008 Iron 0.23 mg/L 0.1 -- 0.31  EPA 200.8/ JCS 

0010 Manganese 0.27 mg/L 0.01 -- 0.051 X EPA 200.8/ JCS 

0013 Silver <0.001 mg/L 0.1 -- 0.11  EPA 200.8/ JCS 



DOH # ANALYTE RESULTS UNITS SRL TRIGGER MCL EXCEEDS 

MCL? 

(X if Yes) 

Method/Analyst’s 

initials 

0021 Chloride 2.4 mg/L 20 -- 2501  SM 4500-Cl- E/ JCS 

0022 Sulfate 1.0 mg/L 50 -- 2501  SM 4500-SO4
2- E/ 

JCS 

0024 Zinc 0.006 mg/L 0.2 -- 51  EPA 200.8/ JCS 

0014 Sodium 9.0 mg/L 5 -- --  EPA 200.8/ JCS 

0015 Hardness 82 mg/L 10 -- --  EPA 200.8/ JCS 

0016 Conductivity 201 µmhos/cm 70 -- 7001  SM 2510 B/ JCS 

0017 Turbidity 0.3 NTU 0.1 -- --  EPA 180.1/ JCS 

0018 Color 5.0 color units 15 -- 151  SM 2120 B/ JCS 

0026 TDS-Total Dissolved 

Solids 

NA mg/L 100 -- 5001  SM 2540 C/ JCS 

0111 Nickel <0.001 mg/L 0.005 -- --  EPA 200.8/ JCS 

0009 Lead <0.001 mg/L 0.001 -- --  EPA 200.8/ JCS 

0023 Copper <0.001 mg/L 0.02 -- --  EPA 200.8/ JCS 

 

NOTES: 

*Confirmation: Include the original lab number, sample number, and collection date of original sample in either lab or sampler comments section. 

SRL (State Reporting Level):   The minimum reporting level established by the Washington State Department of Health (DOH). 

Trigger Level:    DOH drinking water response level.  Systems with compounds detected at concentrations in excess of this level may be required to take 

additional samples or monitor more frequently.  Please contact your DOH drinking water regional office for further information. 

MCL (Maximum Contaminant Level):  If the contaminant amount exceeds the MCL, please contact your regional DOH office to determine follow-up 

actions. 

NA (Not Analyzed):  In the results column, indicates this compound was not included in the current analysis.  

ND (Not Detected):  In the results column, indicates this compound was analyzed and not detected at a level greater than or equal to the SRL. 

< (0.00X):   The compound was not detected in the sample at or above the concentration indicated (usually the lab method reporting limit).  

mg/L: milligrams per liter or parts per million. 

NTU: nephelometric turbidity units (a measure of water clarity). 

µmhos/cm: Micro ohms per centimeter (a measure of the ability of the water to conduct electricity).  One micro ohm per centimeter is equivalent to one 

micro siemen per centimeter (uS/cm).  

--: No existing trigger or MCL value. 

1:  Secondary MCL (Established for aesthetic purposes, not health based). 

 

Lab Qualifiers & Comments: 

 

 



 

 

1786 SE Mile Hill Drive 

Port Orchard, WA 98366 

Office (360) 443-7845 

www.centricanalytical.com 

 

RADIONUCLIDES 

Report of Analysis 
Date Collected:   10/21/16 System Group Type:          A        B      Other: 

Water System ID Number:  31569O    System Name:  Hartstene Point Water Sewer District 

Lab # - Sample #:  225  --  14116 County:  Mason 

Location Where Sample Collected: 

New source well ID – BIB339 

Source Number(s): 

S01 R New Source BIB 339 

Sample Purpose: 

     RC – Routine/Compliance (satisfies monitoring requirements) 

   C – Confirmation (confirmation of chemical result)* 

     I – Investigative (does not satisfy monitoring requirements) 

     O – Other (specify - does not satisfy monitoring requirements)  

 

Date Received:  10/21/16 

Date Analyzed:  11/30/16 

Date Reported:   01/30/17 

___________________________ 

COMMENTS: 

 

Sample Composition: 

  S -  Single Source 

  B -  Blended (list source numbers in ‘Source Numbers’ field) 

  C -  Composite (list source numbers in ‘Source Numbers’ field) 

  D -  Distribution sample  

Sample Type:                           Untreated (raw) 

Treated 

Unknown or Other 

Sample Collected by:  Mont Jeffreys 

Phone Number:     

Send Report to: 

Mont Jeffries 

gm@hpwatersewer.com 

Bill to: 

Hartstene Point Water Sewer District 

772 E Chesapeke Dr.  

Shelton, WA 98584 

 

EPA REGULATED AND STATE REGULATED OR REQUIRED 

DOH  

# 

ANALYTES LAB 

MDA 

RESULTS UNITS 

 

 

SRL TRIGGER MCL METHOD / 

Analyst’s initials 

0165 Gross alpha** 2 ND pCi/L 3 -- -- EPA 900.0/216 

0166  Radium 228 0.61 ND pCi/L 1 -- -- EPA 904.0/216 
 

NOTES: 

*Confirmation: Include the original lab number, sample number, and collection date of original sample in either lab or sampler comments section. 

MCL (Maximum Contaminant Level):  If the contaminant amount exceeds the MCL, please contact your regional DOH office to determine follow-up actions. 

MDA: Minimum Detectable Amount. 

SRL (State Reporting Level):  The minimum reporting level established by the Washington State Department of Health (DOH). 

NA (Not Analyzed):  In the results column, indicates this compound was not included in the current analysis. 

ND (Not Detected):  In the results column, indicates this compound was analyzed and not detected at a level greater than or equal to the SRL. 

pCi/L:  picocuries per liter (a measure of radioactivity). 

µg/L: micrograms per liters or parts per billion. 

< (0.00X):  The compound was not detected in the sample at or above the concentration indicated (usually the lab method reporting limit).  

--:  No existing value 

** Gross alpha quantifies all emitters of alpha radiation including radium 226 and uranium.  If gross alpha activity plus radium 228 activity is less than or equal to 5 

pCi/L, it may be assumed that the alpha activity is entirely due to radium 226 (i.e., radium 226 would not need to be quantified). The alpha activity is then added to the radium 

228 activity (i.e., beta activity) for MCL determinations.  If the sum of the alpha activity plus the radium 228 activity is greater than 5 pCi/L, radium 226 activity must be 
quantified for water system compliance with the combined radium 226 + 228 MCL. 

     *** The uranium MCL is given in mass terms (µg/L).  When uranium is determined by mass methods, it must be converted to activity levels (pCi/L) for calculation of the 

MCL (the MCL for gross alpha activity minus uranium activity is 15 pCi/L).  A conversion factor of 0.67 pCi/l per µg/L should be used.  Uranium must be quantified when 
the gross alpha activity exceeds 15 pCi/L. 

 **** If radon is not quantified, include the result for gross alpha activity minus uranium activity.  If radon is quantified, include the result for gross alpha activity minus radon 

and uranium activity.  Please note DOH does not currently require a system to quantify radon activity in drinking water. 

Lab Qualifiers and Comments:  Radium 228 & Gross Alpha Sample Subcontracted by ALS Global (WA DOH ID: 216) 
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HERB1 TEST PANEL 
(SOC – Herbicides) 

Report of Analysis 
Date Collected:   10/21/16 System Group Type:           A        B      Other: 

Water System ID Number:  31569O    System Name:  Hartstene Point Water Sewer District 

Lab Number / Sample Number: 225 / 14116  County:  Mason 

Location Where Sample Collected: 

New Source Well ID – BIB339 

Source Number(s):  

S01 R New Source BIB339 

Sample Purpose: 

     RC – Routine/Compliance (satisfies monitoring requirements) 

   C – Confirmation (confirmation of chemical result)* 

     I – Investigative (does not satisfy monitoring requirements) 

     O – Other (specify – does not satisfy monitoring requirements) 

 

Date Received:  10/21/16 

Date Analyzed:  11/06/16 

Date Reported:   11/21/16 

___________________________________________________ 

COMMENTS: 

Sample Composition: 

  S  - Single Source 

  B -  Blended (list sources in ‘Source Numbers’ field) 

  C -  Composite (list sources in ‘Source Numbers’ field) 

  D -  Distribution sample  

Sample Type:                           Untreated (raw) 

Treated 

Unknown or Other 

Sample Collected by:  Mont Jeffreys 

Phone Number:    

Send Report to: 

Mont Jeffreys 

gm@hpwatersewer.com 

Bill to:  

Hartstene Point Water Sewer District 

772 E Chesapeake Dr. 

Shelton, WA 98584 

 

EPA REGULATED AND STATE REGULATED OR REQUIRED 
DOH # ANALYTE RESULTS UNITS SRL TRIGGER MCL EXCEEDS MCL? 

(X if Yes) 

METHOD / 

Analyst’s initials 

0037 2,4 - D ND µg/L 0.1 0.1 70  EPA 515.4/094 

0038 2,4,5- TP (Silvex) ND µg/L 0.2 0.2 50  EPA 515.4/094 

0134 Pentachlorophenol ND µg/L 0.04 0.04 1  EPA 515.4/094 

0137 Dalapon ND µg/L 1 1 200  EPA 515.4/094 

0139 Dinoseb ND µg/L 0.2 0.2 7  EPA 515.4/094 

0140 Picloram ND µg/L 0.1 0.1 500  EPA 515.4/094 

0225 DCPA (Acid Metabolites) ND µg/L 0.1 0.1 -- -- EPA 515.4/094 

0138 Dicamba ND µg/L 0.2 0.2 -- -- EPA 515.4/094 

0135 2,4 DB ND µg/L 1 1 -- -- EPA 515.4/094 

0223 Acifluorfen ND µg/L 2 2 -- -- EPA 515.4/094 

0224 Chloramben ND µg/L 0.2 0.2 -- -- EPA 515.4/094 

0226 3,5 - Dichlorobenzoic Acid ND µg/L 0.5 0.5 -- -- EPA 515.4/094 

NOTES: 

*Confirmation: Include the original lab number, sample number, and collection date of original sample in either lab or sampler comments section. 

SRL (State Reporting Level):  The minimum reporting level established by the Washington State Department of Health (DOH). 

Trigger Level:  DOH drinking water response level.  Systems with compounds detected at concentrations in excess of this level may be required to take additional samples or 

monitor more frequently.  Please contact your DOH drinking water regional office for further information. 

MCL (Maximum Contaminant Level):  If the contaminant amount exceeds the MCL, please contact your regional DOH office to determine follow-up actions. 

NA (Not Analyzed):  In the results column, indicates this compound was not included in the current analysis. 

ND (Not Detected):  In the results column, indicates this compound was analyzed and not detected at a level greater than or equal to the SRL. 

< (0.00X): The compound was not detected in the sample at or above the concentration indicated (usually the lab method reporting limit).  

µg/L:  micrograms per liter. 

--:  No existing value. 

Lab Qualifiers and Comments: Herbicide Sample Subcontracted by Eurofins Eaton Analytical (WA DOH#094) 

 



 

 

1786 SE Mile Hill Drive 

Port Orchard, WA 98366 

Office (360) 443-7845 

www.centricanalytical.com 

 

PEST1 TEST PANEL 

(SOC - General Pesticides) 

Report of Analysis 
Date Collected:   10/21/16 System Group Type:           A        B      Other: 

Water System ID Number:  31569O    System Name:  Hartstene Point Water Sewer District 

Lab Number / Sample Number: 225 / 14116  County:  Mason 

Location Where Sample Collected: 

New Source Well ID – BIB339 

Source Number(s):  

S01 R New Source BIB339 

Sample Purpose: 

     RC – Routine/Compliance (satisfies monitoring requirements) 

   C – Confirmation (confirmation of chemical result)* 

     I – Investigative (does not satisfy monitoring requirements) 

     O – Other (specify – does not satisfy monitoring requirements) 

 

Date Received:  10/21/16 

Date Analyzed:  11/07/16 

Date Reported:   11/21/16 

___________________________________________________ 

COMMENTS: 

Sample Composition: 

  S  - Single Source 

  B -  Blended (list sources in ‘Source Numbers’ field) 

  C -  Composite (list sources in ‘Source Numbers’ field) 

  D -  Distribution sample  

Sample Type:                           Untreated (raw) 

Treated 

Unknown or Other 

Sample Collected by:  Mont Jeffreys 

Phone Number:    

Send Report to: 

Mont Jeffreys 

gm@hpwatersewer.com 

Bill to:  

Hartstene Point Water Sewer District 

772 E Chesapeake Dr. 

Shelton, WA 98584 

 

 EPA REGULATED AND STATE REGULATED OR REQUIRED 

 

DOH # ANALYTE RESULTS UNITS SRL TRIGGER MCL EXCEEDS MCL? 

(X if Yes) 

METHOD/Analyst 

initials 

0033 Endrin ND µg/L 0.01 0.01 2  EPA 525.2/094 

0034 Lindane (BHC - gamma) ND µg/L 0.02 0.02 0.2  EPA 525.2/094 

0035 Methoxychlor ND µg/L 0.1 0.1 40  EPA 525.2/094 

0036 Toxaphene ND µg/L 1 1 3  EPA 525.2/094 

0117 Alachlor ND µg/L 0.2 0.2 2  EPA 525.2/094 

0119 Atrazine ND µg/L 0.1 0.1 3  EPA 525.2/094 

0120 Benzo (a) pyrene ND µg/L 0.02 0.02 0.2  EPA 525.2/094 

0122 Chlordane (total) ND µg/L 0.2 0.2 2  EPA 525.2/094 

0124 Di (2-ethylhexyl) adipate ND µg/L 0.6 0.6 400  EPA 525.2/094 

0125 Di (2-ethylhexyl) phthalate ND µg/L 0.6 0.6 6  EPA 525.2/094 

0126 Heptachlor ND µg/L 0.04 0.04 0.4  EPA 525.2/094 

0127 Heptachlor epoxide ND µg/L 0.02 0.02 0.2  EPA 525.2/094 

0128 Hexachlorobenzene ND µg/L 0.1 0.1 1  EPA 525.2/094 

0129 Hexachlorocyclopentadiene ND µg/L 0.1 0.1 50  EPA 525.2/094 

0133 Simazine ND µg/L 0.07 0.07 4  EPA 525.2/094 

0121 Butachlor ND µg/L 0.4 0.4 --  EPA 525.2/094 

0123 Dieldrin ND µg/L 0.1 0.1 --  EPA 525.2/094 

0130 Metolachlor ND µg/L 1 1 --  EPA 525.2/094 

0131 Metribuzin ND µg/L 0.2 0.2 --  EPA 525.2/094 

0132 Propachlor ND µg/L 0.1 0.1 --  EPA 525.2/094 

0254 Fluorene ND µg/L 0.2 0.2 --  EPA 525.2/094 

0173 Arochlor 12211 ND µg/L 20 20 --  EPA 525.2/094 

0174 Arochlor 12321 ND µg/L 0.5 0.5 --  EPA 525.2/094 



0175 Arochlor 12421 ND µg/L 0.3 0.3 --  EPA 525.2/094 

0176 Arochlor 12481 ND µg/L 0.1 0.1 --  EPA 525.2/094 

0177 Arochlor 12541 ND µg/L 0.1 0.1 --  EPA 525.2/094 

0178 Arochlor 12601 ND µg/L 0.2 0.2 --  EPA 525.2/094 

0179 Bromacil ND µg/L 0.2 0.2 ---  EPA 525.2/094 
0180 Arochlor 10161 ND µg/L 0.08 0.08 --  EPA 525.2/094 

0401 PCB  

(as Decachlorobiphenyl) 

ND µg/L -- -- --  EPA 525.2/094 

 

NOTES: 

*Confirmation: Include the original lab number, sample number, and collection date of original sample in either lab or sampler comments section. 

SRL (State Reporting Level):  The minimum reporting level established by the Washington State Department of Health (DOH). 

Trigger Level:  DOH drinking water response level.  Systems with compounds detected at concentrations in excess of this level may be required to take 

additional samples or monitor more frequently.  Please contact your DOH drinking water regional office for further information. 

MCL (Maximum Contaminant Level):  If the contaminant amount exceeds the MCL, please contact your regional DOH office to determine follow-up 

actions. 

NA (Not Analyzed):  In the results column, indicates this compound was not included in the current analysis. 

ND (Not Detected):  In the results column, indicates this compound was analyzed and not detected at a level greater than or equal to the SRL. 

< (0.00X):  The compound was not detected in the sample at or above the concentration indicated (usually the lab method reporting limit).  

µg/L:  micrograms per liter or parts per billion.  

1:  If detected using Method 505 or 508A, sample must be reanalyze using Method 508A to quantify PCBs (as decachlorobiphenyl).   
 

--:  No existing value. 

Lab Qualifiers and Comments:  Pesticide Sample Subcontracted by Eurofins Eaton Analytical (WA DOH#094) 

 



 

1786 SE Mile Hill Drive 

Port Orchard, WA 98366 

Office (360) 443-7845 

www.centricanalytical.com 

 

VOC1 TEST PANEL 
(VOC - Volatile Organic Compounds) 

 Report of Analysis 
 

Date Collected:   10/21/16 System Group Type:          A        B      Other: 

Water System ID Number:  31569O    System Name:   Hartstene Point Water Sewer District 

Lab # - Sample #:  225  --  14116 County:   Mason 

Location Where Sample Collected: 

New Source Well ID – BIB339 

Source Number(s): 

S01 R New Source BIB339 

Sample Purpose: 

     RC – Routine/Compliance (satisfies monitoring requirements) 

   C – Confirmation (confirmation of chemical result) * 

     I – Investigative (does not satisfy monitoring requirements) 

     O – Other (specify – does not satisfy monitoring requirements) 

 

Date Received:  10/21/16 

Date Analyzed:  11/02/16 

Date Reported:   11/21/16 

Sampler Comments: 

Sample Composition: 

  S  - Single Source 

  B -  Blended (list sources in ‘Source Number(s)’ field) 

  C -  Composite (list sources in ‘Source Number(s)’ field)  

 

  D -  Distribution sample  

Sample Type:                          Untreated (raw) 

    Treated 

                                              Unknown  

Sample Collected by:   Mont Jeffreys 

Phone Number:     

Send Report to: 

Mont Jeffreys 

gm@hpwatersewer.com 

Bill to:   

Hartstene Point Water Sewer District 

772 E Chesapeake Dr. 

Shelton, WA 98584 

 

EPA REGULATED AND STATE REGULATED OR REQUIRED 
DOH # ANALYTE RESULTS UNITS SRL TRIGGER MCL EXCEEDS MCL? 

(X if Yes) 

METHOD/Analyst 

initials 

0045 Vinyl chloride ND µg/L 0.5 0.5 2  EPA 525.2/017 

0046 1,1 Dichloroethylene ND µg/L 0.5 0.5 7  EPA 525.2/017 

0047 1,1,1 Trichloroethane ND µg/L 0.5 0.5 200  EPA 525.2/017 

0048 Carbon tetrachloride ND µg/L 0.5 0.5 5  EPA 525.2/017 

0049 Benzene ND µg/L 0.5 0.5 5  EPA 525.2/017 

0050 1,2 Dichloroethane ND µg/L 0.5 0.5 5  EPA 525.2/017 

0051 Trichloroethylene ND µg/L 0.5 0.5 5  EPA 525.2/017 

0052 1,4 Dichlorobenzene 

(para-Dichlorobenzene)  

ND µg/L 0.5 0.5 75  EPA 525.2/017 

0056 Methylene chloride 

(Dichloromethane) 

ND µg/L 0.5 0.5 5  EPA 525.2/017 

0057 trans- 1,2 Dichloroethylene ND µg/L 0.5 0.5 100  EPA 525.2/017 

0060 cis- 1,2 Dichloroethylene ND µg/L 0.5 0.5 70  EPA 525.2/017 

0063 1,2 Dichloropropane ND µg/L 0.5 0.5 5  EPA 525.2/017 

0066 Toluene ND µg/L 0.5 0.5 1000  EPA 525.2/017 

0067 1,1,2 Trichloroethane ND µg/L 0.5 0.5 5  EPA 525.2/017 

0068 Tetrachloroethylene ND µg/L 0.5 0.5 5  EPA 525.2/017 

0071 Chlorobenzene 

(monochlorobenzene) 

ND µg/L 0.5 0.5 100  EPA 525.2/017 

0073 Ethylbenzene ND µg/L 0.5 0.5 700  EPA 525.2/017 

0076 Styrene ND µg/L 0.5 0.5 100  EPA 525.2/017 

0084 1,2 Dichlorobenzene 

(ortho-Dichlorobenzene) 

ND µg/L 0.5 0.5 600  EPA 525.2/017 

mailto:gm@hpwatersewer.com


DOH # ANALYTE RESULTS UNITS SRL TRIGGER MCL EXCEEDS MCL? 

(X if Yes) 

METHOD/Analyst 

initials 

0095 1,2,4 Trichlorobenzene ND µg/L 0.5 0.5 70  EPA 525.2/017 

0160 Total xylenes ND µg/L 0.5 0.5 10,000  EPA 525.2/017 

0074 m/p Xylenes (MCL for total) ND µg/L 0.5 0.5 --  EPA 525.2/017 

0075 o- Xylene (MCL for total) ND µg/L 0.5 0.5 --  EPA 525.2/017 

0027 Chloroform  ND µg/L 0.5 -- --  EPA 525.2/017 

0053 Chloromethane ND µg/L 0.5 0.5 --  EPA 525.2/017 

0054 Bromomethane ND µg/L 0.5 0.5 --  EPA 525.2/017 

0058 1,1 Dichloroethane ND µg/L 0.5 0.5 --  EPA 525.2/017 

0072 1,1,1,2 Tetrachloroethane ND µg/L 0.5 0.5 --  EPA 525.2/017 

0078 Bromobenzene ND µg/L 0.5 0.5 --  EPA 525.2/017 

0079 1,2,3 Trichloropropane ND µg/L 0.5 0.5 --  EPA 525.2/017 

0081 o- Chlorotoluene ND µg/L 0.5 0.5 --  EPA 525.2/017 

0085 Trichlorofluoromethane ND µg/L 0.5 0.5 --  EPA 525.2/017 

0086 Bromochloromethane ND µg/L 0.5 0.5 --  EPA 525.2/017 

0089 1,3,5 Trimethylbenzene ND µg/L 0.5 0.5 --  EPA 525.2/017 

0091 1,2,4 Trimethylbenzene ND µg/L 0.5 0.5 --  EPA 525.2/017 

0092 sec-Butylbenzene ND µg/L 0.5 0.5 --  EPA 525.2/017 

0093 p-Isopropyltoluene ND µg/L 0.5 0.5 --  EPA 525.2/017 

0094 n-Butylbenzene ND µg/L 0.5 0.5 --  EPA 525.2/017 

0096 Naphthalene ND µg/L 0.5 0.5 --  EPA 525.2/017 

0427 EDB (screening)1 ND µg/L 0.5 0.5 0.05  EPA 525.2/017 

0428 DBCP (screening)1 ND µg/L 0.5 0.5 0.2  EPA 525.2/017 

0104 Dichlorodifluoromethane ND µg/L 0.5 0.5 --  EPA 525.2/017 

0154 1,3 Dichloropropene ND µg/L 0.5 0.5 --  EPA 525.2/017 

0055 Chloroethane ND µg/L 0.5 0.5 --  EPA 525.2/017 

0059 2,2 Dichloropropane ND µg/L 0.5 0.5 --  EPA 525.2/017 

0062 1,1 Dichloropropene ND µg/L 0.5 0.5 --  EPA 525.2/017 

0064 Dibromomethane ND µg/L 0.5 0.5 --  EPA 525.2/017 

0065 cis- 1,3 Dichloropropene ND µg/L 0.5 0.5 --  EPA 525.2/017 

0069 trans- 1,3 Dichloropropene ND µg/L 0.5 0.5 --  EPA 525.2/017 

0070 1,3 Dichloropropane ND µg/L 0.5 0.5 --  EPA 525.2/017 

0080 1,1,2,2 Tetrachloroethane ND µg/L 0.5 0.5 --  EPA 525.2/017 

0082 p- Chlorotoluene ND µg/L 0.5 0.5 --  EPA 525.2/017 

0083 m- Dichlorobenzene ND µg/L 0.5 0.5 --  EPA 525.2/017 

0087 Isopropylbenzene ND µg/L 0.5 0.5 --  EPA 525.2/017 

0088 n- Propylbenzene ND µg/L 0.5 0.5 --  EPA 525.2/017 

0090 tert- Butylbenzene ND µg/L 0.5 0.5 --  EPA 525.2/017 

0097 Hexachlorobutadiene ND µg/L 0.5 0.5 --  EPA 525.2/017 

0098 1,2,3 Trichlorobenzene ND µg/L 0.5 0.5 --  EPA 525.2/017 
NOTES: 

*Confirmation: Include the original lab number, sample number, and collection date of original sample in either lab or sampler comments section. 

SRL (State Reporting Level):  The minimum reporting level established by the Washington State Department of Health (DOH). 

Trigger Level:  DOH drinking water response level.  Systems with compounds detected at concentrations in excess of this level may be required to take additional samples or monitor more frequently.  

Please contact your DOH drinking water regional office for further information. 

MCL (Maximum Contaminant Level):  If the contaminant amount exceeds the MCL, please contact your regional DOH office to determine follow-up actions. 

NA (Not Analyzed):  In the results column, indicates this compound was not included in the current analysis. 

ND (Not Detected):  In the results column, indicates this compound was analyzed and not detected at a level greater than or equal to the SRL. 

< (0.00X):  The compound was not detected in the sample at or above the concentration indicated (usually the lab method reporting limit).  

1:  Analysis for EDB and DBCP is screening only.  Detections of EDB and DBCP are confirmed using the fumigant test panel.  

µg/L:  micrograms per liter or parts per billion. 

--:  No existing trigger or MCL value. 

Lab Qualifiers & Comments: VOC Sample Subcontracted by ALS Global (WA DOH#017) 
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