Request For Proposal

Grand Traverse County Board of Public Works
Master Meter Station Upgrades — Garfield Township
Request For Proposal (RFP)

Proposals Due:
10:00 AM, Friday March 28, 2025

Sealed Proposals shall be Delivered and/or Mailed to:
Water System Mater Meter Replacement
Grand Traverse County
2650 LaFranier Road
Traverse City, Ml 49686
Attn: Kent Nothstine, Interim Director
knothstine@gtcountymi.gov
Phone: 231-995-6039
Fax: 231-929-7226

Address Questions to:
GFA
Jennifer Graham, P.E. (Engineer)
123 West Front Street
Traverse City, Ml 49684

Email: jennifer@gfa.tc
Phone: 231-946-5874
Fax: 231-946-3703

General Scope:

The Charter Township of Garfield owns and operates water infrastructure that provides
domestic and fire suppression water service. The water source for the Township is
purchased from the City of Traverse City through several mutual metered connection
points between the City and Township systems,. The Townships municipal water utilities
are operated by the County Department of Public Works (DPW).

The DPW is requesting proposals to provide services to perform upgrades to five (5) of
these metered connections, known as Master Meter Stations. The scope of work includes
removal and replacement of the meters, remote read out displays and installation of
cellular communication units along with electrical wiring, conduit, connections and
accessories. In addition, the project includes replacement of access frame and hatches,
waterproofing, patching and cleaning. Detailed plans and specifications are included with

this RFP.
Requirements - General:
. Work must comply with all applicable laws, regulations.
. All labor and materials shall be installed compliant with Township, DPW and

manufacturer's recommendations.
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° Contractor shall be responsible for obtaining all local regulatory permits, completing
inspections and payment of all associated fees which include but are not limited to County
Electrical and Mechanical and Township Building Code for Demolition.

. Provide, a one (1) year full labor and material warranty on all workmanship, material and
equipment furnished for this project.
. It is strongly recommended that you make a site visit and perform an evaluation of the

existing conditions and proposed scope of work. Coordinate with the DPW for site access:
o Kent Nothstine, DPW Manager: (231) 493-2994

Terms of Agreement:
General:
¢ To hold bid open for 60 consecutive calendar days from the bid due date
e To enterinto and execute a contract with the Grand Traverse County Board of Public

Works.
Insurance:
. Contractor will have Worker's Compensation Insurance in limits required by state

law and Comprehensive General Liability Insurance coverage in force for all of its
operations under this contract.

Bonds:

¢ The Contractor shall include in the proposal price the cost to provide the following:

o Maintenance and Guarantee Bond in the amount of 50% of the proposal
amount, guarantying for a period of one (1) year from final acceptance of the
project work

o Letter of Surety, licensed to business in the State of Michigan, stating ability to
obtain a Performance Bond, and Labor and Material Bond for 100% of the
proposal amount.

Schedule:

e To be completed by June 1, 2025

e All work must be completed within thirty (30) calendar days from the beginning of
removal to final clean up. Delays by inclement weather shall be approved by the DPW
manager.

Services/Materials to be Provided:

Contractor shall provide all equipment and materials necessary to complete the work described
herein. The Contractor shall provide a detailed summary of the equipment and services to be
provided. The scope of work shall include but shall not be limited to the following:

General:

¢ Removal of master meter, associated piping, and appurtenances including electrical
controls, supports, anchors, bolts etc. to facilitate replacement of the existing meters
in accordance with the attached plans and specifications.

e Removal and replacement of existing access hatches and frames in accordance with
the attached plans and specifications.

e Crack seal / fill any imperfections in concrete meter vaults and waterproof meter vault
and all penetrations as indicated on the plans and specifications.

e Removal all debris and clean sumps (as applicable) to assure positive drainage of
infiltration to the sump area as indicated on the plans.

e Contractor shall be responsible to conduct field exploration to verify all conditions prior
to beginning work.
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¢ Allwork including staging, storage and equipment shall remain within confines of ROW
and existing easements Disconnect and remove existing wiring and controls as
applicable.

e Allwiring and conduit to be compatible with meter manufacturer recommendations and
NEC.

e Complete Miss Dig prior to any underground excavation.

¢ Mobilization, demolition, offsite disposal, restoration, and cleanup per the attached
drawings be included.

o Disposal of existing equipment to be removed at the direction of the DPW.

e Coordination of delivery and unloading of materials

e Traffic Control and property owner coordination to ensure road and/or driveway
access.

e Temporary power supply as needed to complete work. Most sites have power supply
as provided by TCLP and contractor responsible to coordinate as applicable. Townline
Meter

e Contractor shall comply with schedule and notes identified on the plans to ensure and
maintain system operations at all times.

Services / Materials Not To Be Included — Provided by Owner:
¢ Site accessibility and potable water supply — Available onsite
o Most sites have a hydrant available for use and contractor shall coordinate with
GTC DPW for access and use backflow preventor.
o Meter, Remote Read Display and Cellular Unit have been purchased and available at the
GTC DPW Shop. Contractor shall install compliant with manufacturer recommendations.
Equipment Specification Sheets are included with this RFP for reference.
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Contractors Proposal Form

Bidders are instructed to submit bids for this project on a unit cost basis as stated in the
Proposal. All labor, materials and equipment are considered incidental and to be included in
total bid price. All work shall be in compliance with bid drawings and specifications, terms
identified in the RFP and applicable laws.

Est. Unit Item
No. Item Unit | Qty. Price Cost
General
1. | Mobilization LS 1
2. | Traffic Control LS 1
3. | Restoration LS 1
Master Meter #1 — South Airport / Lafranier
1. | Meter Removal and Replacement, 12” EA 1
Remote Read Removal and Replacement and
2. | Cellular Unit Installation EA 1
Electrical Wiring, conduit and connection
3. | upgrades LS 1
2 | Vault cleaning, patching and waterproofing LS 1
Access Hatch and Frame Removal and
4 Replacement, 24"x24” EA 1
Master Meter #3 — Garfield (Bill Marsh)
1. | Meter Removal and Replacement, 8” EA 1
Remote Read Removal and Replacement and
2. | Cellular Unit Installation EA 1
Electrical Wiring, conduit and connection
3. | upgrades LS 1
4. | Vault cleaning, patching and waterproofing LS 1
Access Hatch and Frame Removal and
5. | Replacement, 24"x24” EA 1
Master Meter — Townline Road
1. | Meter Removal and Replacement, 8” EA 1
Remote Read Removal and Replacement and
2. | Cellular Unit Installation EA 1
Electrical Wiring, conduit and connection
3. | upgrades LS 1
4. | Vault cleaning, patching and waterproofing LS 1
Bypass Manhole cleaning, patching and
5. | waterproofing LS 1
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Master Meter — Veterans Drive

1. | Meter Removal and Replacement, 6” EA
Remote Read Removal and Replacement and

2. | Cellular Unit Installation EA
Electrical Wiring, conduit and connection

3. | upgrades LS

4. | Vault cleaning, patching and waterproofing LS
Access Hatch and Frame Removal and

5. | Replacement, 36” x 48” EA

Master Meter #2 — Booster Station #2

1. | Meter Removal and Replacement, 8” EA
Remote Read Removal and Replacement and

2. | Cellular Unit Installation EA
Electrical Wiring, conduit and connection

3. | upgrades LS

TOTAL BID

Bidders Signature

Printed Name:

Business Name:

Address:

MI Contractor License No.:

Telephone:

Email:

The Owner may make such investigations as deemed necessary to determine the ability of the
Bidder to perform the Work and the Bidder shall furnish to the Owner all such information and
data for this purpose as the Owner may request. The Owner reserves the right to reject any / all
bids if the evidence submitted by, or investigation of, such Bidder fails to satisfy the Owner that
such Bidder is properly qualified to carry out the work as requested.

Grand Traverse County Board of Public Works reserves the right to accept or reject any

or all proposals.
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PLANS PREPARED FOR:

GRAND TRAVERSE COUNTY DEPT. OF PUBLIC WORKS

CLIENT / AGENCY

GRAND TRAVERSE COUNTY DEPT. OF PUBLIC WORKS
2650 LAFRANIER ROAD
TRAVERSE CITY, MI 49686
231.995.6039

ENGINEER

ENGINEERING
SURVEYING (@) http://gfa.tc
TESTING & OPERATIONS Q
231.946.5874 (p)
123 West Front Street

231.946.3703 (f)

Traverse City, Ml 49684

PUBLIC AGENCIES

CITY OF TRAVERSE CITY
Telephone: 231.922.4461

MASTER METER STATION UPGRADES
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GRAND TRAVERSE COUNTY DRAIN COMMISSION
Telephone: 231.922.4807

LOCATION MAP

GARFIELD TOWNSHIP, GRAND TRAVERSE COUNTY, MICHIGAN
SCALE: 1" = 3,000'

PUBLIC AGENCIES AND UTILITIES

UTILITY AGENCIES

CHERRYLAND ELECTRIC COOPERATIVE
Telephone: 231.943.8377

CHARTER COMMUNICATIONS
Telephone: 231.929.7012
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GRAND TRAVERSE COUNTY D.P.W.
Telephone: 231.995.6039

GRAND TRAVERSE COUNTY ROAD COMMISSION
Telephone: 231.922.4848

GRAND TRAVERSE COUNTY SOIL EROSION
SEDIMENTATION CONTROL DEPT.
Telephone: 231.995.6042

MICHIGAN DEPARTMENT OF TRANSPORTATION (M.D.O.T.)
Telephone: 231.941.1986

MICHIGAN DEPARTMENT OF ENVIRONMENT, GREAT LAKES, & ENERGY (E.G.L.E.)
Telephone: 231.775.3960

AT&T MICHIGAN
Telephone: 231.941.2707

CONSUMERS ENERGY
Telephone: 231.929.6242

TRAVERSE CITY LIGHT & POWER
Telephone: 231.922.4942

DTE ENERGY
Telephone: 231.592.3244

SHEET INDEX

C1.1 COVER SHEET
C1.2 GENERAL NOTES
C2.1 S. AIRPORT ROAD MASTER METER (MM#1)

C2.2 GARFIELD ROAD MASTER METER (MM#3)
C2.3 TOWNLINE ROAD MASTER METER
N C2.4 VETERANS DRIVE MASTER METER
C2.5 LAFRANIER ROAD BOOSTER STATION #2 FLOW METER

ISSUED DATE: 02/12/2025
FOR BIDS

Know what's helow.

Call before you dig.

EMERGENCY SERVICES
EMERGENCY CALLS FIRE DEPARTMENTS
911 EMERGENCY SERVICE: 911
City of Traverse City:  Telephone: 231.941.2340
EMERGENCY AN;EELANCE SERVICE Grand Traverse County:  Telephone: 231.941.2238
POLICE AGENCIES MISS DIG

EMERGENCY SERVICE: 911
City of Traverse City:  Telephone: 231.941.2300
Grand Traverse County Sheriff: ~ Telephone: 231.941.2225
Antrim County Sheriff: ~ Telephone: 231.533.8627
Michigan State Police: Telephone: 231.258.4112

Telephone: 1.800.482.7171

GRAND TRAVERSE COUNTY DEPT. OF PUBLIC WORKS
MASTER METER STATION UPGRADES

GFA JOB#

23319

SHEET #

C1.1

These documents are prepared in accordance with the contractual terms and conditions for this project.
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GENERAL NOTES

EXISTING INFORMATION AND MEASUREMENTS PROVIDED
ARE BASED ON SCANNED DRAWINGS OF THE ORIGINAL
DESIGN AND FIELD MEASUREMENTS. THIS IS PROVIDED
FOR REFERENCE ONLY AND CONTRACTOR IS RESPONSIBLE
TO FIELD VERIFY PRIOR TO COMPLETING WORK.

SPECIAL CARE SHALL BE TAKEN IN EXCAVATING IN THE
PROXIMITY OF ALL UNDERGROUND UTILITIES. THE
CONTRACTOR SHALL SECURE ASSISTANCE FROM THE
APPROPRIATE UTILITY COMPANY IN LOCATING ITS LINES.
THE CONTRACTOR SHALL ALSO: PROVIDE SUPPORT FOR
ANY UTILITY WITHIN THE EXCAVATION, PROVIDE PROPER
COMPACTION UNDER ANY UNDERMINED UTILITY
STRUCTURE AND, IF NECESSARY, INSTALL TEMPORARY
SHEETING OR USE A TRENCH BOX TO MINIMIZE THE
EXCAVATION. THE CONTRACTOR SHALL PROTECT AND
SAVE HARMLESS FROM DAMAGE ALL UTILITIES, WHETHER
PRIVATELY OR PUBLICLY OWNED, ABOVE OR BELOW
GROUND SURFACE, WHICH MAY BE ENCOUNTERED DURING
CONSTRUCTION, AT NO ADDITIONAL COST TO THE OWNER.

THE LOCATION OF EXISTING PUBLIC UTILITIES AND
UNDERGROUND STRUCTURES SUCH AS PIPE LINES,
ELECTRIC CONDUITS, SEWERS AND WATER LINES, OF
RECORD ARE SHOWN ON THE PLANS. THE INFORMATION
SHOWN IS BELIEVED TO BE REASONABLY CORRECT AND
COMPLETE. HOWEVER, NEITHER THE CORRECTNESS NOR
THE COMPLETENESS OF SUCH INFORMATION IS
GUARANTEED. PRIOR TO THE START OF ANY
OPERATIONS IN THE VICINITY OF ANY UTILITIES, THE
CONTRACTOR SHALL NOTIFY THE UTILITY COMPANIES AND
MISS DIG AND REQUEST THAT THEY STAKE OUT THE
LOCATIONS OF THE UTILITIES IN QUESTION. THE
CONTRACTOR SHALL COORDINATE THE RELOCATION OF
ANY UTILITIES WITH THE UTILITY PROVIDER. COST OF
REPAIR FOR ANY DAMAGED UTILITY LINES THAT IS
PROPERLY STAKED SHALL BE THE RESPONSIBILITY OF
THE CONTRACTOR.

THE CONTRACTOR SHALL COMPLY WITH ALL APPLICABLE
LAWS AND REGULATIONS GOVERNING THE FURNISHING
AND USE OF SAFEGUARDS, SAFETY DEVICES AND
PROTECTION EQUIPMENT. THE CONTRACTOR SHALL TAKE
ANY NECESSARY PRECAUTIONS TO PROTECT THE LIFE
AND HEALTH OF EMPLOYEES AND THE PUBLIC IN THE
PERFORMANCE OF THE WORK.

FOR PROTECTION OF UNDERGROUND UTILITIES AND IN
CONFORMANCE WITH PUBLIC ACT 53, 1974, THE
CONTRACTOR SHALL DIAL 1-800-482-7171 A MINIMUM
OF THREE FULL WORKING DAYS, EXCLUDING SATURDAYS,
SUNDAYS, AND HOLIDAYS PRIOR TO BEGINNING EACH
EXCAVATION IN AREAS WHERE PUBLIC UTILITIES HAVE
NOT BEEN PREVIOUSLY LOCATED. MEMBERS WILL THUS BE
ROUTINELY NOTIFIED. THIS DOES NOT RELIEVE THE
CONTRACTOR OF THE RESPONSIBILITY OF NOTIFYING
UTILITY OWNERS WHO MAY NOT BE PART OF THE "MISS
DIG" ALERT SYSTEM.

WATERMAIN NOTES

1.

ALL CONSTRUCTION MATERIALS AND PROCEDURES MUST
CONFORM WITH CURRENT DPW STANDARDS,
SPECIFICATIONS AND DETAILS.

THE CONTRACTOR SHALL NOTIFY THE ENGINEER 48 HOURS
PRIOR TO THE START OF CONSTRUCTION OF THE WATER
MAIN. CONTRACTOR SHALL ISSUE A WORK SCHEDULE TO
THE ENGINEER PRIOR TO THE START OF WATER MAIN
CONSTRUCTION.

ALL BURIED WATER MAIN SHALL BE C900 DR18 PVC AND
ALL INTERIOR MECHANICAL PIPING SHALL BE DUCTILE
IRON (D.I.) CLASS 53 CEMENT LINED, MEETING CURRENT
AWWA STANDARDS, UNLESS OTHERWISE NOTED.

THE CONTRACTOR SHALL COORDINATE THE CONNECTION

TO THE EXISTING WATER MAIN WITH THE DPW AND THE
ENGINEER. THE DPW SHALL BE GIVEN A MINIMUM OF 24
HOURS NOTICE PRIOR TO ANY CONNECTIONS.

IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO
OBTAIN WATER FOR FLUSHING AND TESTING PURPOSES.
CONTRACTOR SHALL COORDINATE WITH THE DPW, IF
WATER IS OBTAINED FROM THE TOWNSHIP WATER SYSTEM,
THE DPW SHALL BE GIVEN 24 HOURS NOTICE PRIOR TO
USING ANY WATER FROM THE CITY WATER SYSTEM.

CONTRACTOR SHALL PROPERLY DISPOSE OF CHLORINATED
WATER USED IN TESTING OPERATIONS.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR ADJUSTING
THE ACCESS HATCHES TO THE FINISHED GRADE.

THE CONTRACTOR MUST OBTAIN APPROVAL BEFORE
DIRECTING ANY FLUSHING AND TESTING WATERS TO ANY
STORM WATER DRAINAGE DITCH SYSTEM. CONTRACTOR
SHALL PROTECT THE DITCH FROM EROSION WHICH MAY
REQUIRE THE USE AN ENERGY DISSIPATER ON THE
DISCHARGE OF THE FLUSHING VALVE. ALL FLUSHING
WATERS SHALL BE CONTAINED WITHIN THE DITCH AND
SHALL NOT IMPACT THE ROADWAY OR ADJACENT
LANDOWNERS. IF NOT APPROVED, AN ALTERNATE METHOD
MUST BE DETERMINED AND APPROVED. ALL COSTS
ASSOCIATED WITH FLUSHING, TESTING, AND DISCHARGING
ARE INCLUDED IN THE COST OF THE PROJECT.

ALL OPERATIONS OF EXISTING EQUIPMENT, VALVES, ETC.
TO BE PERFORMED BY THE DPW STAFF ONLY.

10.

1.

12.

13.

14.

CONTRACTOR IS RESPONSIBLE TO FIELD VERIFY EXISTING
CONDITIONS PRIOR TO PERFORMING ANY WORK.

ALL WORK IS TO BE PERFORMED WITHIN THE PUBLIC
RIGHT—OF WAY AND/OR ESTABLISHED EASEMENTS. ANY
WORK OUTSIDE OF THESE LIMITS SHALL BE APPROVED
AND COORDINATED WITH THE PROPERTY OWNER.
DOCUMENTATION OF THIS ARRANGEMENT TO BE PROVIDED
TO THE CITY/VILLAGE/TOWNSHIP.

EXISTING PROPERTY CORNERS ARE IDENTIFIED ON THE
PLANS. IF A PROPERTY CORNER IS DISTURBED DURING
CONSTRUCTION IT SHALL BE REPLACED AT THE
CONTRACTOR'S EXPENSE BY A PROFESSIONAL LAND
SURVEYOR.

CONTRACTOR SHALL PROVIDE TEMPORARY SUPPORT TO
ANY MAILBOXES DISTURBED DURING CONSTRUCTION AND
SHALL NOT INTERFERE WITH MAIL SERVICE. ALL
DISTURBED MAILBOXES SHALL BE PLACED IN ORIGINAL
LOCATION AND AT AN ELEVATION DETERMINED BY THE
POSTAL SERVICE.

LOCAL TRAFFIC SHALL BE MAINTAINED AT ALL TIMES.

CONTRACTOR SHALL RESTORE ALL LAWNS, LANDSCAPE
PLANTINGS, SIDEWALKS, COMMERCIAL SIGNS, ETC., AS
REQUIRED AT NO ADDITIONAL COST TO THE OWNER.

CONTRACTOR SHALL PROVIDE ADEQUATE SUPPORT FOR
UTILITY POLES AS NECESSARY. CONTRACTOR SHALL
CONSULT WITH THE UTILITY COMPANY PRIOR TO ANY
DISTURBANCE OF UTILITY POLE OR ANCHORING SYSTEM.

CONTRACTOR TO BE RESPONSIBLE FOR ALL LOCAL
AGENCY PERMITS AND FEES INCLUDING BUILDING,
MECHANICAL, PLUMBING, AND ELECTRICAL.

ALL EXISTING ELECTRICAL, MECHANICAL AND ASSOCIATED
EQUIPMENT TO SALVAGED AND RE—-USED, SHALL BE
PROTECTED DURING CONSTRUCTION TO PREVENT DAMAGE.

MASTER METER STATION UPGRADE NOTES

SOIL EROSION AND STORM WATER CONTROL NOTES

THE CONTRACTOR SHALL PROVIDE TEMPORARY SOIL 8. ALL DRAINAGE PIPES THAT OUTLET AT GROUND SURFACE
EROSION CONTROL MEASURES PER P.A. 451 AS AMENDED. SHALL INCLUDE END SECTIONS.

WITH THE USE OF SILT FENCE AND OTHER TEMPORARY
MEASURES THE CONTRACTOR SHALL PROTECT THE 9.
ADJACENT AREA FROM ACCELERATED EROSION AND
SEDIMENTATION FLOWS RESULTING FROM CONSTRUCTION.

THE CONTRACTOR SHALL INSTALL ADDITIONAL TEMPORARY

AND PERMANENT SOIL EROSION CONTROL MEASURES, IF 10.
DIRECTED BY THE ENGINEER OR SOIL EROSION CONTROL
OFFICER, AT NO ADDITIONAL COST TO THE PROJECT.

ALL EXISTING STORM DRAINS WITHIN THE CONSTRUCTION
ZONE TO BE INSTALLED/MONITORED WITH SILT SACKS.
SACKS TO BE PULLED AS NEEDED TO KEEP SEDIMENT OUT.

EXISTING STORM DRAINAGE DITCHES SHALL BE REBUILT
IF FILLED IN OR REMOVED DURING CONSTRUCTION. THE
CONTRACTOR IS RESPONSIBLE TO REPAIR OR REPLACE, AS
REQUIRED, ALL DRAINAGE CULVERTS DAMAGED DURING
CONSTRUCTION AND SHALL BE CONSIDERED INCIDENTAL
TO THE PROJECT.

INSTALLATION AND MAINTENANCE OF TEMPORARY SOIL
EROSION CONTROL MEASURES SHALL BE THE
RESPONSIBILITY OF THE CONTRACTOR.

1. IF CULVERTS ARE ENCOUNTERED DURING EXCAVATION
THEY SHALL BE REUSED IF NOT DAMAGED. IF DAMAGED,
THE CULVERT SHALL BE REPLACED WITH NEW. ALL
CULVERTS IDENTIFIED HAVE BEEN PLACED ON THE
DRAWINGS. SOME CULVERTS MIGHT BE ENCOUNTERED THAT
ARE NOT DISCLOSED ON THE PLANS. ALL COSTS
ASSOCIATED WITH LOCATING AND REPAIRING/REPLACING
ARE INCLUDED IN THE COST OF THE PROJECT.

SHOULD ADDITIONAL SOIL EROSION CONTROL MEASURES

BE DETERMINED TO BE NECESSARY BY EITHER THE SOIL
EROSION CONTROL OFFICER OR THE OWNER'S ENGINEER

THEY SHALL BE IN PLACE NO LATER THAN 24 HOURS

FROM THE TIME OF NOTIFICATION TO THE GENERAL
CONTRACTOR FOR THE PROJECT. IF NOT PLACED IN 24

HOURS OR LESS ALL ON SITE CONSTRUCTION WILL BE

HALTED UNTIL SUCH MEASURES ARE INSTALLED AND

APPROVED BY EITHER THE SOIL EROSION CONTROL 12.
OFFICER OR THE OWNER'S ENGINEER.

THE CONTRACTOR SHALL REMOVE ALL SEDIMENT OR SOILS
THAT HAVE BEEN DROPPED, WASHED ONTO OR TRACKED
OUT ONTO PUBLIC RIGHT-OF—WAY OR PRIVATE ROADS AT
THE END OF EACH WORKING DAY OR AFTER EACH RAIN
EVENT ON NON—WORK DAYS.

ALL DISTURBED NON-HARD SURFACE AREAS TO BE

STABILIZED WITH TOPSOIL, SEEDED, FERTILIZED AND

MULCHED. DISTURBED AREAS SHALL BE TOPSOILED TO A

DEPTH NOT LESS THAN FOUR (4) INCHES. SLOPES 13.
BETWEEN 1 ON 3 AND 1 ON 2 SHALL BE SODDED AND

STAKED OR RECEIVE SEED WITH MULCH BLANKET.

ALL REMOVED TOPSOIL WILL BE STOCKPILED WITHIN THE
PROJECT AREA. IF ADDITIONAL TOPSOIL IS AVAILABLE
AFTER TOPSOILING THE CONSTRUCTION AREA, IT WILL BE
STOCKPILED WITHIN 1000 FEET OF THE CONSTRUCTION
IF REQUESTED BY THE ENGINEER OR SOIL EROSION AREA AS DIRECTED BY THE OWNER OR ENGINEER.
CONTROL OFFICER, A WATER TRUCK SHALL BE KEPT ON
STAND—-BY ON SITE DURING THE CONSTRUCTION PHASE OF  14.
THE PROJECT. THE WATER TRUCK SHALL BE USED AS

DIRECTED BY THE ENGINEER OR SOIL EROSION CONTROL
OFFICER TO CONTROL WIND EROSION.

THE CONTRACTOR SHALL REPAIR ALL WASHOUTS AND
EROSION DURING THE GUARANTEE PERIOD OF ONE (1)
YEAR AT NO ADDITIONAL COST TO THE OWNER.

15. ALL RESTORATION SHALL OCCUR WITHIN FIVE (5) DAYS
ALL NEW STORM DRAINAGE PIPE SHALL BE CORRUGATED OF FINAL GRADE.
GALVANIZED STEEL PIPE, HDPE OR APPROVED EQUAL.
16. ALL TEMPORARY AND PERMANENT SOIL EROSION CONTROL
TECHNIQUES REQUIRE THE USE OF WILDLIFE FRIENDLY

MATERIALS.

A MINIMUM OF TWO (2) FEET OF COVER FROM FINISHED
ELEVATIONS SHALL BE MAINTAINED OVER ALL STORM
DRAIN PIPES.

CONSTRUCTION/SCHEDULE NOTES

1. CONTRACTOR TO PROPERLY DISPOSE OF REMOVED MATERIALS OR 1.

SALVAGE AS DIRECTED BY THE DPW.

2. CONTRACTOR TO FIELD VERIFY THE PROPOSED IMPROVEMENTS
WILL PROPERLY FIT THE EXISTING CONFINES PRIOR TO
BEGINNING WORK. IF MODIFICATIONS AS NECESSARY, THE

THE PROJECT REQUIRES UPGRADES TO EXISTING MASTER
METERS THAT SUPPLY WATER TO RESIDENTS IN GARFIELD
TOWNSHIP FROM THE CITY OF TRAVERSE CITY. IT IS
IMPERATIVE ALL WORK SHALL BE STAGED TO MAINTAIN
THIS SERVICE/WATER QUALITY WITH NO DISRUPTION.
CONTRACTOR TO BE RESPONSIBLE TO PROVIDE:

CONTRACTOR WILL DO SO AT NO ADDITIONAL COST TO THE

PROJECT.

3. ALL PIPING TO BE FLANGED DUCTILE IRON, CLASS 53 CEMENT

A. PROVISIONS FOR TEMPORARY PIPING, POWER, ETC
TO ENSURE EXISTING EQUIPMENT REMAINS IN
OPERATION WHILE INSTALLING NEW EQUIPMENT.

LINED, COMPLIANT WITH SPECIFICATIONS. TEMPORARY AND

PERMANENT PIPING RESTRAINTS TO BE PROVIDED TO ENSURE A

RIGID STRUCTURE.

4. UPON COMPLETION OF DEMOLITION WORK, THE CONTRACTOR WILL

B. CONTRACTOR SHALL SWAB ALL PIPES PRIOR TO
INSTALLATION WITH 12.5% CHLORINE PRIOR TO INSTALL
AND VISUALLY INSPECT FOR LEAKS DURING TESTING
AND FLUSHING.

REMOVE DEBRIS/ROOTS, PATCH EXISTING HOLES WITH

GROUT/CEMENT, CLEAN, AND WATERPROOF (AS APPLICABLE).

C. REFER TO RESPECTIVE SHEETS FOR CONNECTION AND
ABANDONMENT LOCATIONS.

5. THE INTERIOR SURFACE OF THE METER VAULT AND BY-PASS
MANHOLE AS NOTED ON RESPECTIVE SHEETS TO BE THOROUGHLY

COVERED WITH TNEMEC SERIES 435 PERMA—GLAZE OR ENGINEER 2.
APPROVED EQUAL APPLIED AT 60—80 MILS. THE WATERPROOFING
SYSTEM TO BE APPLIED AN ALLOWED TO DRY IN ACCORDANCE

CONTRACTOR TO PERFORM ALL WORK WITHIN THE CONFINES
OF THE TOWNSHIP PROPERTY AND/OR EASEMENTS.
CONTRACTOR TO COORDINATE ALL WORK WITH THE DPW.

WITH THE MANUFACTURER'S DIRECTIONS. ALL STEPS, LIDS,

FRAMES, CASTINGS, AND SEWER PIPE ENTERING OR LEAVING THE
WET WELL SHALL BE PROTECTED DURING APPLICATION TO

PREVENT THEIR BEING COATED.

A. IF ANY LEAKS IN THE METER VAULT ARE DETECTED 24
HOURS AFTER APPLICATION OF THE FIRST COAT OF THE
WATERPROOFING SYSTEM, THEY SHALL BE SEALED BY
APPLICATION OF A QUICK—SET SEALER. THIS SEALER SHALL

3. THE EXISTING METER STATIONS WILL REMAIN IN OPERATION
DURING PROJECT CONSTRUCTION. THE CONTRACTOR SHALL
MINIMIZE DISRUPTION TO SERVICE AND COORDINATE WITH
THE DPW AND UTILIZE EXISTING BY—PASS PIPING
AVAILABLE. EXISTING FACILITY IS NOT OPEN TO
CONTRACTOR USE. ALL ACCESS SHALL BE COORDINATED W/
DPW AND CONTRACTOR SHALL BE RESPONSIBLE TO SERVICE
SITE DAILY AND KEEP WORK AREAS CLEAN AND ORDERLY.

BE A MIXTURE OF PORTLAND CEMENT — TYPE ONE AND

"IPANEX R", "WATERPLUG" OR EQUAL. THE QUICK—SET 4.
SEALER SHALL BE APPLIED IN ACCORDANCE WITH THE

MANUFACTURER'S DIRECTIONS. AFTER THE PATCHED AREAS

ARE DRY, THEY SHALL BE COVERED WITH ANOTHER COAT OF

ANY NEW PIPING, EQUIPMENT, ETC. INSTALLED WILL NOT BE
ALLOWED TO BE PLACED INTO SERVICE UNTIL TESTING,
DISINFECTION HAS BEEN COMPLETED AND APPROVED BY
TOWNSHIP AND ENGINEER.

THE WATERPROOFING AND ALLOWED TO DRY. IF ANY LEAKS

ARE APPARENT AFTER THAT TIME, THE CONTRACTOR SHALL S.
REPATCH THEM. THE ABOVE STEPS SHALL BE REPEATED

UNTIL ALL LEAKS ARE SEALED.

B. AFTER ALL LEAKS ARE STOPPED AND THERE ARE NO LEAKS 6.
APPARENT AFTER 24 HOURS UPON APPLICATION OF THE
FIRST COAT OF THE WATERPROOFING SYSTEM OR 12 HOURS
AFTER APPLICATION OF A PATCH, THE CONTRACTOR SHALL
APPLY OVER THE DRY SURFACE A FINISH COAT.

CONTRACTOR TO SUBMIT A CONSTRUCTION SCHEDULE AND
SEQUENCE FOR APPROVAL PRIOR TO PERFORMING ANY
WORK.

PRIOR TO REPLACEMENT OF METER, CONTRACTOR TO BE
RESPONSIBLE TO FIELD VERIFY SIZE AND MEASUREMENTS.
CONTRACTOR TO MODIFY EXISTING PIPING AS NEEDED
INCLUDING USE OF SPACERS, ETC. TO INSTALL AT NO
ADDITIONAL COST TO THE PROJECT.

7. ALL PROPOSED PIPING NOTED SHALL AND BE PAINTED IN
ACCORDANCE WITH THE SPECIFICATIONS. ALL VALVES SHALL
BE MANUAL AND OPEN CLOCKWISE AND INCLUDE
HANDWHEELS.

8. PIPING SHOWN IS CONCEPTUAL. ADDITIONAL PIPING AND
FITTINGS MAY BE NECESSARY TO INSTALL IN COMPLIANCE
WITH MANUFACTURER’'S RECOMMENDATIONS.

ELECTRICAL NOTES

1.

CONTRACTOR SHALL BE RESPONSIBLE FOR STORAGE, OFFLOADING,
AND INSTALLATION IN COMPLIANCE WITH MANUFACTURER’S
RECOMMENDATIONS & NEC CODE. REFER TO SPECIFICATIONS.

METER WHICH INCLUDES REMOTE READOUT, CELLULAR SERVICE
UNIT AND ACCESSORIES IS PROVIDED BY THE DPW AND TO BE
INSTALLED BY THE CONTRACTOR COMPLIANT WITH MANUFACTURER
INSTRUCTIONS. REFER TO SPECIFICATIONS FOR EQUIPMENT DETAILS
AND INSTALLATION MANUAL.

CONTRACTOR SHALL INSTALL CONDUIT AND SECURELY ANCHOR TO
THE FLOOR, CEILING, AND WALLS AS NECESSARY TO PROVIDE FOR
A RIGID STRUCTURE. ALL BRACKETS AND ACCESSORIES SHALL BE
STAINLESS STEEL.

CONTRACTOR IS RESPONSIBLE FOR SUPPLYING AND CONNECTING
POWER (WIRING AND CONDUIT) FROM METER TO EXISTING PANEL
AND INSIDE EXISTING PANEL INCLUDING ALL COORDINATION,
PERMITS, AND ASSOCIATED FEES. SITE ELECTRICITY IS EXISTING
AND PROVIDED BY TCLP WITH THE EXCEPTION OF TOWNLINE
MASTER METER THAT OPERATES WITH BATTERY POWER

SUPPLY. ALL BELOW GROUND CONDUIT SHALL BE SCH40 PVC. ALL
CONDUIT IN STATION SHALL BE GRC WITH COMPRESSION FITTINGS
AND JUNCTION BOXES INSTALLED AS NECESSARY. CONTRACTOR IS
RESPONSIBLE FOR PROPER SIZING, INSTALLATION COMPLIANT WITH
METER MANUFACTURER AND NEC. ALL WALL PENETRATIONS SHALL
INCLUDE GROUT/PATCH TO WATERPROOF.

LOCATIONS OF ALL EQUIPMENT TO BE COORDINATED WITH OWNER.

EXISTING METER AND
REMOTE READ IN PANEL
MOUNTED TO BACK PLANE

PLAN LEGEND

DESCRIPTION
WATER MAIN
SANITARY SEWER
STORM SEWER
SANITARY FORCE MAIN
PROPERTY LINE
RIGHT OF WAY
SECTION LINE
EASEMENT
CONTOURS
GAS MAIN
UNDERGROUND ELECTRIC
OVERHEAD ELECTRIC
FIBER OPTIC
CABLE TELEVISION
OVERHEAD TELEPHONE
UNDERGROUND TELEPHONE
FENCE
WETLANDS
TREE LINE
EDGE OF WATER
SILT FENCE
SANITARY MANHOLE (MH)
STORM MANHOLE (MH)
CATCH BASIN, ROUND (CB)
CATCH BASIN, SQUARE (CB)
RISER
GATE VALVE
FIRE HYDRANT ASSEMBLY
POLE, POWER OR ELECTRIC
SIGN
BENCH MARK (BM)
U/G UTILITY SIGN
PROPERTY CORNER
CURB STOP & BOX
WATER SERVICE LEAD

SANITARY SERVICE LEAD
WELL

MONITORING WELL
DECIDUOUS TREE

CONIFEROUS TREE

NOTE:

CONTRACTOR TO REMOVE AND
REPLACE REMOTE READOUT AND
INSTALL CELLULAR UNIT.
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These documents are prepared in accordance with the contractual terms and conditions for this project.


AutoCAD SHX Text
1. ALL CONSTRUCTION MATERIALS AND PROCEDURES MUST ALL CONSTRUCTION MATERIALS AND PROCEDURES MUST CONFORM WITH CURRENT DPW STANDARDS, SPECIFICATIONS AND DETAILS.  2. THE CONTRACTOR SHALL NOTIFY THE ENGINEER 48 HOURS THE CONTRACTOR SHALL NOTIFY THE ENGINEER 48 HOURS PRIOR TO THE START OF CONSTRUCTION OF THE WATER MAIN. CONTRACTOR SHALL ISSUE A WORK SCHEDULE TO THE ENGINEER PRIOR TO THE START OF WATER MAIN CONSTRUCTION. 3. ALL BURIED WATER MAIN SHALL BE C900 DR18 PVC AND ALL BURIED WATER MAIN SHALL BE C900 DR18 PVC AND ALL INTERIOR MECHANICAL PIPING SHALL BE DUCTILE IRON (D.I.) CLASS 53 CEMENT LINED, MEETING CURRENT AWWA STANDARDS, UNLESS OTHERWISE NOTED. 4. THE CONTRACTOR SHALL COORDINATE THE CONNECTION THE CONTRACTOR SHALL COORDINATE THE CONNECTION TO THE EXISTING WATER MAIN WITH THE DPW AND THE ENGINEER. THE DPW SHALL BE GIVEN A MINIMUM OF 24 HOURS NOTICE PRIOR TO ANY CONNECTIONS.  5. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO OBTAIN WATER FOR FLUSHING AND TESTING PURPOSES.  CONTRACTOR SHALL COORDINATE WITH THE DPW, IF WATER IS OBTAINED FROM THE TOWNSHIP WATER SYSTEM, THE DPW SHALL BE GIVEN 24 HOURS NOTICE PRIOR TO USING ANY WATER FROM THE CITY WATER SYSTEM.  6. CONTRACTOR SHALL PROPERLY DISPOSE OF CHLORINATED CONTRACTOR SHALL PROPERLY DISPOSE OF CHLORINATED WATER USED IN TESTING OPERATIONS.   7. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ADJUSTING THE CONTRACTOR SHALL BE RESPONSIBLE FOR ADJUSTING THE ACCESS HATCHES TO THE FINISHED GRADE.  8. THE CONTRACTOR MUST OBTAIN APPROVAL BEFORE THE CONTRACTOR MUST OBTAIN APPROVAL BEFORE DIRECTING ANY FLUSHING AND TESTING WATERS TO ANY STORM WATER DRAINAGE DITCH SYSTEM. CONTRACTOR SHALL PROTECT THE DITCH FROM EROSION WHICH MAY REQUIRE THE USE AN ENERGY DISSIPATER ON THE DISCHARGE OF THE FLUSHING VALVE.  ALL FLUSHING WATERS SHALL BE CONTAINED WITHIN THE DITCH AND SHALL NOT IMPACT THE ROADWAY OR ADJACENT LANDOWNERS. IF NOT APPROVED, AN ALTERNATE METHOD MUST BE DETERMINED AND APPROVED. ALL COSTS ASSOCIATED WITH FLUSHING, TESTING, AND DISCHARGING ARE INCLUDED IN THE COST OF THE PROJECT. 9. ALL OPERATIONS OF EXISTING EQUIPMENT, VALVES, ETC. ALL OPERATIONS OF EXISTING EQUIPMENT, VALVES, ETC. TO BE PERFORMED BY THE DPW STAFF ONLY.  

AutoCAD SHX Text
6. CONTRACTOR IS RESPONSIBLE TO FIELD VERIFY EXISTING CONTRACTOR IS RESPONSIBLE TO FIELD VERIFY EXISTING CONDITIONS PRIOR TO PERFORMING ANY WORK. 7. ALL WORK IS TO BE PERFORMED WITHIN THE PUBLIC ALL WORK IS TO BE PERFORMED WITHIN THE PUBLIC RIGHT-OF WAY AND/OR ESTABLISHED EASEMENTS. ANY WORK OUTSIDE OF THESE LIMITS SHALL BE APPROVED AND COORDINATED WITH THE PROPERTY OWNER. DOCUMENTATION OF THIS ARRANGEMENT TO BE PROVIDED TO THE CITY/VILLAGE/TOWNSHIP. 8. EXISTING PROPERTY CORNERS ARE IDENTIFIED ON THE EXISTING PROPERTY CORNERS ARE IDENTIFIED ON THE PLANS. IF A PROPERTY CORNER IS DISTURBED DURING CONSTRUCTION IT SHALL BE REPLACED AT THE CONTRACTOR'S EXPENSE BY A PROFESSIONAL LAND SURVEYOR. 9. CONTRACTOR SHALL PROVIDE TEMPORARY SUPPORT TO CONTRACTOR SHALL PROVIDE TEMPORARY SUPPORT TO ANY MAILBOXES DISTURBED DURING CONSTRUCTION AND SHALL NOT INTERFERE WITH MAIL SERVICE. ALL DISTURBED MAILBOXES SHALL BE PLACED IN ORIGINAL LOCATION AND AT AN ELEVATION DETERMINED BY THE POSTAL SERVICE. 10. LOCAL TRAFFIC SHALL BE MAINTAINED AT ALL TIMES.  LOCAL TRAFFIC SHALL BE MAINTAINED AT ALL TIMES.  11. CONTRACTOR SHALL RESTORE ALL LAWNS, LANDSCAPE CONTRACTOR SHALL RESTORE ALL LAWNS, LANDSCAPE PLANTINGS, SIDEWALKS, COMMERCIAL SIGNS, ETC., AS REQUIRED AT NO ADDITIONAL COST TO THE OWNER.  12. CONTRACTOR SHALL PROVIDE ADEQUATE SUPPORT FOR CONTRACTOR SHALL PROVIDE ADEQUATE SUPPORT FOR UTILITY POLES AS NECESSARY. CONTRACTOR SHALL CONSULT WITH THE UTILITY COMPANY PRIOR TO ANY DISTURBANCE OF UTILITY POLE OR ANCHORING SYSTEM. 13. CONTRACTOR TO BE RESPONSIBLE FOR ALL LOCAL CONTRACTOR TO BE RESPONSIBLE FOR ALL LOCAL AGENCY PERMITS AND FEES INCLUDING BUILDING, MECHANICAL, PLUMBING, AND ELECTRICAL.  14. ALL EXISTING ELECTRICAL, MECHANICAL AND ASSOCIATED ALL EXISTING ELECTRICAL, MECHANICAL AND ASSOCIATED EQUIPMENT TO SALVAGED AND RE-USED, SHALL BE PROTECTED DURING CONSTRUCTION TO PREVENT DAMAGE.

AutoCAD SHX Text
1. EXISTING INFORMATION AND MEASUREMENTS PROVIDED EXISTING INFORMATION AND MEASUREMENTS PROVIDED ARE BASED ON SCANNED DRAWINGS OF THE ORIGINAL DESIGN AND FIELD MEASUREMENTS. THIS IS PROVIDED FOR REFERENCE ONLY AND CONTRACTOR IS RESPONSIBLE TO FIELD VERIFY PRIOR TO COMPLETING WORK. 2. SPECIAL CARE SHALL BE TAKEN IN EXCAVATING IN THE SPECIAL CARE SHALL BE TAKEN IN EXCAVATING IN THE PROXIMITY OF ALL UNDERGROUND UTILITIES. THE CONTRACTOR SHALL SECURE ASSISTANCE FROM THE APPROPRIATE UTILITY COMPANY IN LOCATING ITS LINES.  THE CONTRACTOR SHALL ALSO:  PROVIDE SUPPORT FOR ANY UTILITY WITHIN THE EXCAVATION, PROVIDE PROPER COMPACTION UNDER ANY UNDERMINED UTILITY STRUCTURE AND, IF NECESSARY, INSTALL TEMPORARY SHEETING OR USE A TRENCH BOX TO MINIMIZE THE EXCAVATION.  THE CONTRACTOR SHALL PROTECT AND SAVE HARMLESS FROM DAMAGE ALL UTILITIES, WHETHER PRIVATELY OR PUBLICLY OWNED, ABOVE OR BELOW GROUND SURFACE, WHICH MAY BE ENCOUNTERED DURING CONSTRUCTION, AT NO ADDITIONAL COST TO THE OWNER. 3. THE LOCATION OF EXISTING PUBLIC UTILITIES AND THE LOCATION OF EXISTING PUBLIC UTILITIES AND UNDERGROUND STRUCTURES SUCH AS PIPE LINES, ELECTRIC CONDUITS, SEWERS AND WATER LINES, OF RECORD ARE SHOWN ON THE PLANS. THE INFORMATION SHOWN IS BELIEVED TO BE REASONABLY CORRECT AND COMPLETE.  HOWEVER, NEITHER THE CORRECTNESS NOR THE COMPLETENESS OF SUCH INFORMATION IS GUARANTEED.  PRIOR TO THE START OF ANY OPERATIONS IN THE VICINITY OF ANY UTILITIES, THE CONTRACTOR SHALL NOTIFY THE UTILITY COMPANIES AND MISS DIG AND REQUEST THAT THEY STAKE OUT THE LOCATIONS OF THE UTILITIES IN QUESTION. THE CONTRACTOR SHALL COORDINATE THE RELOCATION OF ANY UTILITIES WITH THE UTILITY PROVIDER.  COST OF REPAIR FOR ANY DAMAGED UTILITY LINES THAT IS PROPERLY STAKED SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR. 4. THE CONTRACTOR SHALL COMPLY WITH ALL APPLICABLE THE CONTRACTOR SHALL COMPLY WITH ALL APPLICABLE LAWS AND REGULATIONS GOVERNING THE FURNISHING AND USE OF SAFEGUARDS, SAFETY DEVICES AND PROTECTION EQUIPMENT. THE CONTRACTOR SHALL TAKE ANY NECESSARY PRECAUTIONS TO PROTECT THE LIFE AND HEALTH OF EMPLOYEES AND THE PUBLIC IN THE PERFORMANCE OF THE WORK. 5. FOR PROTECTION OF UNDERGROUND UTILITIES AND IN FOR PROTECTION OF UNDERGROUND UTILITIES AND IN CONFORMANCE WITH PUBLIC ACT 53, 1974, THE CONTRACTOR SHALL DIAL 1-800-482-7171 A MINIMUM OF THREE FULL WORKING DAYS, EXCLUDING SATURDAYS, SUNDAYS, AND HOLIDAYS PRIOR TO BEGINNING EACH EXCAVATION IN AREAS WHERE PUBLIC UTILITIES HAVE NOT BEEN PREVIOUSLY LOCATED. MEMBERS WILL THUS BE ROUTINELY NOTIFIED. THIS DOES NOT RELIEVE THE CONTRACTOR OF THE RESPONSIBILITY OF NOTIFYING UTILITY OWNERS WHO MAY NOT BE PART OF THE "MISS DIG" ALERT SYSTEM.
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AutoCAD SHX Text
1. THE CONTRACTOR SHALL PROVIDE TEMPORARY SOIL THE CONTRACTOR SHALL PROVIDE TEMPORARY SOIL EROSION CONTROL MEASURES PER P.A. 451 AS AMENDED.  WITH THE USE OF SILT FENCE AND OTHER TEMPORARY MEASURES THE CONTRACTOR SHALL PROTECT THE ADJACENT AREA FROM ACCELERATED EROSION AND SEDIMENTATION FLOWS RESULTING FROM CONSTRUCTION.  THE CONTRACTOR SHALL INSTALL ADDITIONAL TEMPORARY AND PERMANENT SOIL EROSION CONTROL MEASURES, IF DIRECTED BY THE ENGINEER OR SOIL EROSION CONTROL OFFICER, AT NO ADDITIONAL COST TO THE PROJECT. 2. INSTALLATION AND MAINTENANCE OF TEMPORARY SOIL INSTALLATION AND MAINTENANCE OF TEMPORARY SOIL EROSION CONTROL MEASURES SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR. 3. SHOULD ADDITIONAL SOIL EROSION CONTROL MEASURES SHOULD ADDITIONAL SOIL EROSION CONTROL MEASURES BE DETERMINED TO BE NECESSARY BY EITHER THE SOIL EROSION CONTROL OFFICER OR THE OWNER'S ENGINEER THEY SHALL BE IN PLACE NO LATER THAN 24 HOURS FROM THE TIME OF NOTIFICATION TO THE GENERAL CONTRACTOR FOR THE PROJECT. IF NOT PLACED IN 24 HOURS OR LESS ALL ON SITE CONSTRUCTION WILL BE HALTED UNTIL SUCH MEASURES ARE INSTALLED AND APPROVED BY EITHER THE SOIL EROSION CONTROL OFFICER OR THE OWNER'S ENGINEER. 4. ALL DISTURBED NON-HARD SURFACE AREAS TO BE ALL DISTURBED NON-HARD SURFACE AREAS TO BE STABILIZED WITH TOPSOIL, SEEDED, FERTILIZED AND MULCHED. DISTURBED AREAS SHALL BE TOPSOILED TO A DEPTH NOT LESS THAN FOUR (4) INCHES. SLOPES BETWEEN 1 ON 3 AND 1 ON 2 SHALL BE SODDED AND STAKED OR RECEIVE SEED WITH MULCH BLANKET. 5. IF REQUESTED BY THE ENGINEER OR SOIL EROSION IF REQUESTED BY THE ENGINEER OR SOIL EROSION CONTROL OFFICER, A WATER TRUCK SHALL BE KEPT ON STAND-BY ON SITE DURING THE CONSTRUCTION PHASE OF THE PROJECT. THE WATER TRUCK SHALL BE USED AS DIRECTED BY THE ENGINEER OR SOIL EROSION CONTROL OFFICER TO CONTROL WIND EROSION. 6. ALL NEW STORM DRAINAGE PIPE SHALL BE CORRUGATED ALL NEW STORM DRAINAGE PIPE SHALL BE CORRUGATED GALVANIZED STEEL PIPE, HDPE OR APPROVED EQUAL. 7. A MINIMUM OF TWO (2) FEET OF COVER FROM FINISHED A MINIMUM OF TWO (2) FEET OF COVER FROM FINISHED ELEVATIONS SHALL BE MAINTAINED OVER ALL STORM DRAIN PIPES. 8. ALL DRAINAGE PIPES THAT OUTLET AT GROUND SURFACE ALL DRAINAGE PIPES THAT OUTLET AT GROUND SURFACE SHALL INCLUDE END SECTIONS. 9. ALL EXISTING STORM DRAINS WITHIN THE CONSTRUCTION ALL EXISTING STORM DRAINS WITHIN THE CONSTRUCTION ZONE TO BE INSTALLED/MONITORED WITH SILT SACKS. SACKS TO BE PULLED AS NEEDED TO KEEP SEDIMENT OUT. 10. EXISTING STORM DRAINAGE DITCHES SHALL BE REBUILT EXISTING STORM DRAINAGE DITCHES SHALL BE REBUILT IF FILLED IN OR REMOVED DURING CONSTRUCTION. THE CONTRACTOR IS RESPONSIBLE TO REPAIR OR REPLACE, AS REQUIRED, ALL DRAINAGE CULVERTS DAMAGED DURING CONSTRUCTION AND SHALL BE CONSIDERED INCIDENTAL TO THE PROJECT. 11. IF CULVERTS ARE ENCOUNTERED DURING EXCAVATION IF CULVERTS ARE ENCOUNTERED DURING EXCAVATION THEY SHALL BE REUSED IF NOT DAMAGED. IF DAMAGED, THE CULVERT SHALL BE REPLACED WITH NEW. ALL CULVERTS IDENTIFIED HAVE BEEN PLACED ON THE DRAWINGS. SOME CULVERTS MIGHT BE ENCOUNTERED THAT ARE NOT DISCLOSED ON THE PLANS. ALL COSTS ASSOCIATED WITH LOCATING AND REPAIRING/REPLACING ARE INCLUDED IN THE COST OF THE PROJECT. 12. THE CONTRACTOR SHALL REMOVE ALL SEDIMENT OR SOILS THE CONTRACTOR SHALL REMOVE ALL SEDIMENT OR SOILS THAT HAVE BEEN DROPPED, WASHED ONTO OR TRACKED OUT ONTO PUBLIC RIGHT-OF-WAY OR PRIVATE ROADS AT THE END OF EACH WORKING DAY OR AFTER EACH RAIN EVENT ON NON-WORK DAYS. 13. ALL REMOVED TOPSOIL WILL BE STOCKPILED WITHIN THE ALL REMOVED TOPSOIL WILL BE STOCKPILED WITHIN THE PROJECT AREA. IF ADDITIONAL TOPSOIL IS AVAILABLE AFTER TOPSOILING THE CONSTRUCTION AREA, IT WILL BE STOCKPILED WITHIN 1000 FEET OF THE CONSTRUCTION AREA AS DIRECTED BY THE OWNER OR ENGINEER. 14. THE CONTRACTOR SHALL REPAIR ALL WASHOUTS AND THE CONTRACTOR SHALL REPAIR ALL WASHOUTS AND EROSION DURING THE GUARANTEE PERIOD OF ONE (1) YEAR AT NO ADDITIONAL COST TO THE OWNER. 15. ALL RESTORATION SHALL OCCUR WITHIN FIVE (5) DAYS ALL RESTORATION SHALL OCCUR WITHIN FIVE (5) DAYS OF FINAL GRADE. 16. ALL TEMPORARY AND PERMANENT SOIL EROSION CONTROL ALL TEMPORARY AND PERMANENT SOIL EROSION CONTROL TECHNIQUES REQUIRE THE USE OF WILDLIFE FRIENDLY MATERIALS. 

AutoCAD SHX Text
1. CONTRACTOR TO PROPERLY DISPOSE OF REMOVED MATERIALS OR CONTRACTOR TO PROPERLY DISPOSE OF REMOVED MATERIALS OR SALVAGE AS DIRECTED BY THE DPW. 2. CONTRACTOR TO FIELD VERIFY THE PROPOSED IMPROVEMENTS CONTRACTOR TO FIELD VERIFY THE PROPOSED IMPROVEMENTS WILL PROPERLY FIT THE EXISTING CONFINES PRIOR TO BEGINNING WORK. IF MODIFICATIONS AS NECESSARY, THE CONTRACTOR WILL DO SO AT NO ADDITIONAL COST TO THE PROJECT.  3. ALL PIPING TO BE FLANGED DUCTILE IRON, CLASS 53 CEMENT ALL PIPING TO BE FLANGED DUCTILE IRON, CLASS 53 CEMENT LINED, COMPLIANT WITH SPECIFICATIONS. TEMPORARY AND PERMANENT PIPING RESTRAINTS TO BE PROVIDED TO ENSURE  A RIGID STRUCTURE. 4. UPON COMPLETION OF DEMOLITION WORK, THE CONTRACTOR WILL UPON COMPLETION OF DEMOLITION WORK, THE CONTRACTOR WILL REMOVE DEBRIS/ROOTS, PATCH EXISTING HOLES WITH GROUT/CEMENT, CLEAN, AND WATERPROOF (AS APPLICABLE). 5. THE INTERIOR SURFACE OF THE METER VAULT AND BY-PASS THE INTERIOR SURFACE OF THE METER VAULT AND BY-PASS MANHOLE AS NOTED ON RESPECTIVE SHEETS TO BE THOROUGHLY COVERED WITH TNEMEC SERIES 435 PERMA-GLAZE OR ENGINEER APPROVED EQUAL APPLIED AT 60-80 MILS. THE WATERPROOFING SYSTEM TO BE APPLIED AN ALLOWED TO DRY IN ACCORDANCE WITH THE MANUFACTURER'S DIRECTIONS. ALL STEPS, LIDS, FRAMES, CASTINGS, AND SEWER PIPE ENTERING OR LEAVING THE WET WELL SHALL BE PROTECTED DURING APPLICATION TO PREVENT THEIR BEING COATED. A. IF ANY LEAKS IN THE METER VAULT ARE DETECTED 24 IF ANY LEAKS IN THE METER VAULT ARE DETECTED 24 HOURS AFTER APPLICATION OF THE FIRST COAT OF THE WATERPROOFING SYSTEM, THEY SHALL BE SEALED BY APPLICATION OF A QUICK-SET SEALER. THIS SEALER SHALL BE A MIXTURE OF PORTLAND CEMENT - TYPE ONE AND "IPANEX R", "WATERPLUG" OR EQUAL. THE QUICK-SET SEALER SHALL BE APPLIED IN ACCORDANCE WITH THE MANUFACTURER'S DIRECTIONS. AFTER THE PATCHED AREAS ARE DRY, THEY SHALL BE COVERED WITH ANOTHER COAT OF THE WATERPROOFING AND ALLOWED TO DRY. IF ANY LEAKS ARE APPARENT AFTER THAT TIME, THE CONTRACTOR SHALL REPATCH THEM. THE ABOVE STEPS SHALL BE REPEATED UNTIL ALL LEAKS ARE SEALED. B. AFTER ALL LEAKS ARE STOPPED AND THERE ARE NO LEAKS AFTER ALL LEAKS ARE STOPPED AND THERE ARE NO LEAKS APPARENT AFTER 24 HOURS UPON APPLICATION OF THE FIRST COAT OF THE WATERPROOFING SYSTEM OR 12 HOURS AFTER APPLICATION OF A PATCH, THE CONTRACTOR SHALL APPLY OVER THE DRY SURFACE A FINISH COAT.

AutoCAD SHX Text
1. THE PROJECT REQUIRES UPGRADES TO EXISTING MASTER THE PROJECT REQUIRES UPGRADES TO EXISTING MASTER METERS THAT SUPPLY WATER TO RESIDENTS IN GARFIELD TOWNSHIP FROM THE CITY OF TRAVERSE CITY. IT IS IMPERATIVE ALL WORK SHALL BE STAGED TO MAINTAIN THIS SERVICE/WATER QUALITY WITH NO DISRUPTION. CONTRACTOR TO BE RESPONSIBLE TO PROVIDE: A. PROVISIONS FOR TEMPORARY PIPING, POWER, ETC  TO ENSURE EXISTING EQUIPMENT REMAINS IN   OPERATION WHILE INSTALLING NEW EQUIPMENT. B. CONTRACTOR SHALL SWAB ALL PIPES PRIOR TO  INSTALLATION WITH 12.5% CHLORINE PRIOR TO INSTALL AND VISUALLY INSPECT FOR LEAKS DURING TESTING  AND FLUSHING. C. REFER TO RESPECTIVE SHEETS FOR CONNECTION AND ABANDONMENT LOCATIONS.  2. CONTRACTOR TO PERFORM ALL WORK WITHIN THE CONFINES CONTRACTOR TO PERFORM ALL WORK WITHIN THE CONFINES OF THE TOWNSHIP PROPERTY AND/OR EASEMENTS. CONTRACTOR TO COORDINATE ALL WORK WITH THE DPW. 3. THE EXISTING METER STATIONS WILL REMAIN IN OPERATION THE EXISTING METER STATIONS WILL REMAIN IN OPERATION DURING PROJECT CONSTRUCTION. THE CONTRACTOR SHALL MINIMIZE DISRUPTION TO SERVICE AND COORDINATE WITH THE DPW AND UTILIZE EXISTING BY-PASS PIPING AVAILABLE.  EXISTING FACILITY IS NOT OPEN TO CONTRACTOR USE. ALL ACCESS SHALL BE COORDINATED W/ DPW AND CONTRACTOR SHALL BE RESPONSIBLE TO SERVICE SITE DAILY AND KEEP WORK AREAS CLEAN AND ORDERLY. 4. ANY NEW PIPING, EQUIPMENT, ETC. INSTALLED WILL NOT BE ANY NEW PIPING, EQUIPMENT, ETC. INSTALLED WILL NOT BE ALLOWED TO BE PLACED INTO SERVICE UNTIL TESTING, DISINFECTION HAS BEEN COMPLETED AND APPROVED BY TOWNSHIP AND ENGINEER. 5. CONTRACTOR TO SUBMIT A CONSTRUCTION SCHEDULE AND CONTRACTOR TO SUBMIT A CONSTRUCTION SCHEDULE AND SEQUENCE FOR APPROVAL PRIOR TO PERFORMING ANY WORK. 6. PRIOR TO REPLACEMENT OF METER, CONTRACTOR TO BE PRIOR TO REPLACEMENT OF METER, CONTRACTOR TO BE RESPONSIBLE TO FIELD VERIFY SIZE AND MEASUREMENTS. CONTRACTOR TO MODIFY EXISTING PIPING AS NEEDED INCLUDING USE OF SPACERS, ETC. TO INSTALL AT NO ADDITIONAL COST TO THE PROJECT. 7. ALL PROPOSED PIPING NOTED SHALL AND BE PAINTED IN ALL PROPOSED PIPING NOTED SHALL AND BE PAINTED IN ACCORDANCE WITH THE SPECIFICATIONS. ALL VALVES SHALL BE MANUAL AND OPEN CLOCKWISE AND INCLUDE HANDWHEELS. 8. PIPING SHOWN IS CONCEPTUAL. ADDITIONAL PIPING AND PIPING SHOWN IS CONCEPTUAL. ADDITIONAL PIPING AND FITTINGS MAY BE NECESSARY TO INSTALL IN COMPLIANCE WITH MANUFACTURER'S RECOMMENDATIONS.
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1. CONTRACTOR SHALL BE RESPONSIBLE FOR STORAGE, OFFLOADING, CONTRACTOR SHALL BE RESPONSIBLE FOR STORAGE, OFFLOADING, AND INSTALLATION IN COMPLIANCE WITH MANUFACTURER'S RECOMMENDATIONS & NEC CODE. REFER TO SPECIFICATIONS. 2. METER WHICH INCLUDES REMOTE READOUT, CELLULAR SERVICE METER WHICH INCLUDES REMOTE READOUT, CELLULAR SERVICE UNIT AND ACCESSORIES IS PROVIDED BY THE DPW AND TO BE INSTALLED BY THE CONTRACTOR COMPLIANT WITH MANUFACTURER INSTRUCTIONS. REFER TO SPECIFICATIONS FOR EQUIPMENT DETAILS AND INSTALLATION MANUAL. 3. CONTRACTOR SHALL INSTALL CONDUIT AND SECURELY ANCHOR TO CONTRACTOR SHALL INSTALL CONDUIT AND SECURELY ANCHOR TO THE FLOOR, CEILING, AND WALLS AS NECESSARY TO PROVIDE FOR A RIGID STRUCTURE. ALL BRACKETS AND ACCESSORIES SHALL BE STAINLESS STEEL. 4. CONTRACTOR IS RESPONSIBLE FOR SUPPLYING AND CONNECTING CONTRACTOR IS RESPONSIBLE FOR SUPPLYING AND CONNECTING POWER (WIRING AND CONDUIT) FROM METER TO EXISTING PANEL AND INSIDE EXISTING PANEL INCLUDING ALL COORDINATION, PERMITS, AND ASSOCIATED FEES. SITE ELECTRICITY IS EXISTING AND PROVIDED BY TCLP WITH THE EXCEPTION OF TOWNLINE MASTER METER THAT OPERATES WITH BATTERY POWER SUPPLY. ALL BELOW GROUND CONDUIT SHALL BE SCH40 PVC. ALL CONDUIT IN STATION SHALL BE GRC WITH COMPRESSION FITTINGS AND JUNCTION BOXES INSTALLED AS NECESSARY. CONTRACTOR IS RESPONSIBLE FOR PROPER SIZING, INSTALLATION COMPLIANT WITH METER MANUFACTURER AND NEC. ALL WALL PENETRATIONS SHALL INCLUDE GROUT/PATCH TO WATERPROOF. 5. LOCATIONS OF ALL EQUIPMENT TO BE COORDINATED WITH OWNER.LOCATIONS OF ALL EQUIPMENT TO BE COORDINATED WITH OWNER.
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NOTE: CONTRACTOR TO REMOVE AND REPLACE REMOTE READOUT AND INSTALL CELLULAR UNIT.
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SECTION 1

GENERAL REQUIREMENTS

1.01 PROJECT DESCRIPTION

Work includes the following major items:

Upgrades to five (5) master meters located within Garfield Township in Grand Traverse
County.

a. Project included removal and installation of meters, remote read out display
and installation of cellular units. The DPW is to provide the equipment and
contractor install compliant with manufacturer recommendations.

b. Project includes replacement of access hatches, electrical connections
to accommodate replacement of the magnetic flow meters.
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1.02 DEFINITIONS

SECTION 1
GENERAL REQUIREMENTS

The intent of this section is to identify certain persons involved in the project.

DPW

Township Engineer

Design or Owner's Engineer

Owner

Contractor

Township

STANDARD TECHNICAL SPECIFICATIONS 2017

The agency performing the system
operations and maintenance typically
identified as a Department of Public
Works.

Engineer whose services are procured
by the Township to review sanitary
sewage and/or water system plans and
installation methods. When the
Township is the owner, the engineer will
function as the owner's engineer.

Engineer who provided the sanitary
sewage and/or water system design,
plans and specifications for the owner.

Project developer or Township who is
having sanitary sewage and/or water
facilities installed.

Contractor is prime Contractor who is so
identified by the Owner and is
responsible for the sanitary sewage
and/or water system facilities installation.

The governing Township (Acme,  East

Bay, Garfield, Peninsula, EImwood) that
the work is being performed in.
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1.03

1.04

1.05

1.06

1.07

SECTION 1
GENERAL REQUIREMENTS

PRECONSTRUCTION CONFERENCE

Prior to commencement of any construction activities involving the sanitary sewer
system and/or water system, a principal member representing the Owner, the
Contractor, the Design Engineer, the Township Engineer and the County DPW
shall meet at a pre-determined location and time to discuss the project. It shall be
the responsibility of the Owner or his/her Design Engineer to organize this meeting.
At that time, the Contractor schedule, as well as the Township Engineer's
requirements, will be discussed to obtain a mutual understanding of the project
and the Township’s inspection process.

LINES AND GRADES FOR CONSTRUCTION

The Owner (his Contractor and/or Engineer) shall provide adequate lines and
grades for construction of the sanitary sewer and/or water main prior to installing
the utilities.

PROGRESS SCHEDULE

The Owner shall, as soon as practical, prepare and submit to the Township
Engineer three (3) copies of the Progress Schedule regarding sanitary sewer
and/or water main construction. This schedule shall show in a clear, graphical
manner the proposed date for commencement, progress and completion of the
work.

INTERFERENCE WITH EXISTING SEWAGE TREATMENT WORKS

No bypassing of untreated sewage will be allowed during the construction of this
project. The Contractor shall provide a plan of work to the Township Engineer for
approval before starting work on any phases of the project which might involve
existing sewage facilities.

RELATIONS TO OTHER CONTRACTORS AND UTILITY FORCES

The Contractor shall so conduct his operations as not to interfere with or injure the
work of other contractors or adjacent force account work, and he shall promptly
make good any injury or damage which may be done to such work by him or his
employees or agents.

The Contractor shall grant to other contractors and forces necessary means of
access to their work.
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SECTION 1
GENERAL REQUIREMENTS

1.08 PERMITTING AGENCIES

The Contractor shall perform all work in accordance with any and all applicable
permit requirements. The Owner or his Design Engineer shall present the
Township Engineer with a copy of all documentation and calculations for the permit
process. The Township, with the assistance of the Township Engineer, will obtain
the necessary permit for construction/installation prior to commencement of any
work.

1.09 ACCESS TO WORK

The Township Engineer or Township Resident Project Representative shall have
access maintained to all sanitary sewer or water main work at all times. Proper
notification (48 hours) shall be given to the Township Engineer prior to the start of
any construction or testing.

1.10 SHOP DRAWINGS

Shop drawings of all equipment shall be issued to the Design Engineer during the
shop drawing review stage for his approval. The Design Engineer shall forward
these to the Township Engineer for his review regarding compliance with the
Township requirements. The Township Engineer will not perform a technical
review. That shall remain the responsibility of the Design Engineer. The
Contractor should supply copies™® of all equipment shop drawings to the Design
Engineer. Final record shop drawings shall be issued to the Township Engineer
as part of the close-out procedure in accordance with the close-out section of these
specifications. *Digital or hard copies are acceptable, as coordinated with
Design/Township Engineer.

1.11 STREAM CROSSINGS

Stream crossings shall be performed in accordance with all permit requirements
of the regulatory agencies and Grand Traverse County Technical Specifications.

1.12 DUST AND NOISE REDUCTION

The Contractor shall keep dust and noise from construction operations to a
minimum. A dust palliative shall be used on disturbed road sections prior to
surfacing if so determined by the Township Engineer.

1.13 MATERIAL CERTIFICATION

Manufacturer's certification slips shall be submitted to the Township Engineer for
all pipe, manholes, fittings, etc. used in the installation of sanitary sewer or water
mains. This is to verify that the product meets applicable standard specifications
required.
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1.14

1.15

1.16

SECTION 1
GENERAL REQUIREMENTS

MAINTENANCE BOND REQUIREMENTS

The Contractor shall supply the Owner and Township with a maintenance bond for
50% of the cost of the installation of the sanitary sewer and/or water system that
is to be turned over to the Township. The maintenance bond shall be effective
from the date of Township acceptance for a period of one (1) year.

INSURANCE REQUIREMENTS

Where the contract involves construction in a public right-of-way, the Contractor
shall provide proof of insurance in the type and amounts required by the Township
prior to start of the construction. In addition to the Township, the Grand Traverse
County DPW and Township Engineer shall be named as additional insured.

ESCROW FOR TELEMETRY REQUIREMENTS

When telemetry equipment is required, the owner of the project will be required to
provide an account above and beyond the construction contract price in the
amount of $10,500.00 for standard telemetry equipment. This equipment will be
integrated into the Grand Traverse County DPW network of monitoring systems.
The types of units this may apply to include submersible lift stations, well houses,
water booster stations, and pressure reducing valve vaults.
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SECTION 2

STANDARDS AND REGULATIONS

2.01 REFERENCE STANDARDS

A. Throughout these specifications, reference is made to various standard
specifications. Such reference gives the serial designation. The latest
revised specification shall apply in all cases. These standard specifications,
where applicable, shall be binding on all construction activities.

B. The following specifications and standards form part of this specification to
the extent indicated by reference thereto or for quality of workmanship and
materials required under the contract.

American Society of Testing Materials (ASTM)
American Water Works Association (AWWA)
American National Standards Institute, Inc. (ANSI)
Michigan Department of Transportation (MDOT)
American Society of Mechanical Engineers (ASME)
American Concrete Institute (ACI)
National Concrete Masonry Association (NCMA)
Truss Plate Institute (TPI)
National Electrical Code (NEC)
MI Dept of Environment, Great Lakes, & Energy (EGLE)
National Fire Code (NFC)
Underwriters Laboratories (UL)
National Sanitation Foundation (NSF)

2.02 REGULATORY REQUIREMENTS

A. All construction work, alterations, repairs or mechanical installations and
appliances connected herewith shall comply with all the State Rules and
Regulations and local ordinances and such other statutory provisions
pertaining to this class of work. Such Rules and Regulations and local
ordinances are to be considered a part of these specifications by reference.

B. All electrical work shall be in accordance with the latest edition of the
National Electrical Code, the National Electrical Safety Code and applicable
state and local codes. This shall not be construed to permit a lower grade
of construction where the plans and specifications require workmanship or
materials in excess of code requirements. All electrical equipment, wiring,
cable, pre-assembled electrical panels, and materials shall be listed by
Underwriters Laboratories, Inc.
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3.01

3.02

SECTION 3

PROJECT CLOSE OUT

CLEANUP

Before final acceptance of the sanitary sewer system or water main system work,
the Contractor shall remove all false work, excavated or useless materials, and
rubbish, and restore to presentable condition per the restoration specifications and
satisfactory to the Township Engineer, all property, both public and private, which
may have been used or damaged during the installation of the sanitary sewer or
water system work.

OPERATING AND MAINTENANCE DATA

The Contractor shall furnish written instructions for the operation and maintenance
of the equipment furnished at the time of submittal of shop drawings. The
instructions shall be short, easy to understand, with directions specifically written
for this project, describing the various possible methods of operating the
equipment.  The instructions shall include procedures for tests required,
adjustments to be made and safety precautions to be taken with the equipment.
Maintenance instructions shall include test and calibration charts, exploded views
of assembled components and spare parts lists. At least four (4) and one (1) copy
on CD instruction booklets shall be furnished for each separate piece of
equipment. These shall be transmitted to the Township Engineer as part of the
close out of the project. Record drawings (1 set of paper copy (24" x 36"), one (1)
digital copy and one (1) in pdf and AutoCad / ArcView GIS format) shall be
submitted to the Township along with hydrant and valve reports, water service lead
reports, and sanitary sewer lead reports, as applicable to the project.

A. Pumps
Include the manufacturer’s technical specification of the pump along with
the application for the pump, the manufacturer's warranty certificate,
installation instructions, serial numbers for all pumps, pump performance
curve, pump trouble shooting guide and the pump efficiency rating.

B. Control Panel Operation and Maintenance Manual

Include the electrical panel legend, bill of material report, catalog cut sheets
indicating make and model of all general accessories, installation
instructions for the control panel, recommended spare parts, installation
instructions for general accessories and a maintenance frequency chart.
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SECTION 3
PROJECT CLOSE OUT

C. Electrical Wiring

A color coded drawing of the as-installed electrical schematic shall be
submitted for all electrical work performed as part of the project.

3.03 GUARANTEE

The Contractor shall guarantee all materials and equipment furnished and work
performed for a period of one (1) year from the date of Township Acceptance. The
Contractor shall warrant and guarantee for a period of one (1) year from the date
of Township Acceptance of the system that the completed system is free from all
defects due to faulty materials or workmanship. The Contractor shall promptly
make such corrections, as may be necessary including the repairs of any damage
to other parts of the system resulting from such defects. The Owner or Township,
if they have taken over the system, will give notice of observed defects with
reasonable promptness. In the event that the Contractor should fail to make such
repairs, adjustments or other work that may be made necessary by such defects,
the Owner or Township may do so and charge the Contractor the cost thereby
incurred. Refer to the form Letter of Guarantee to be included with final close-out
documents.

The Contractor shall supply a one (1) year maintenance bond per the "General"
section of these specifications.

3.04 FINAL COMPLETION/ACCEPTANCE OF PROJECT BY TOWNSHIP

A. Township Projects

Final payment will not be made to the Contractor until all close out
documents have been received and approved by the Township Engineer.
These items are listed in Section 3.04.C

B. Private Projects

The Township will not accept the facility or allow connections to or use of
the facilities until all close out documents have been received and approved
by the Township Engineer. These items are listed in Section 3.04.C

C. Closeout Documents (As applicable)
1. Punch list items satisfactorily completed.
2. Maintenance bond. (Valid for a period of one year from the date of

Township acceptance of the system).

Letter of guarantee (format provided by Township Engineer).
Easement descriptions.

Descriptions of the facilities for a bill of sale.

Certification by the Engineer reviewing the installation.
Sanitary Sewer Lead Reports.

N AW
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SECTION 3
PROJECT CLOSE OUT

8. Water Service Lead Reports.

9. Water Valve Reports.

10.  Hydrant Reports.

11.  Operation and Maintenance Manuals

12. Record Drawings

12A. Record Drawings (as-constructed) must include a paper copy (24" x
36”) and a digital copy (formats listed below) including a .pdf copy of
each sheet.

Digital Submittal Format Requirements: The developer shall submit
to the Township a digital copy of the Record Drawings (as described
in Section 3.04.B ltem 12B of the Technical Specifications) in one of
the following formats:

a. AutoCAD (.DWG) release 2004 or higher
b. ArcView GIS format (.SHP)

All digital record drawings must be submitted utilizing the appropriate
Michigan State Plane coordinate system (i.e. NAD 1983 State Plane
Michigan Central). No local coordinate systems are allowed.

12B. Record Drawings: Record drawings shall consist of plan and profile. Sanitary
sewer leads and water service leads shall be re-drawn in the new location along

with the mainline structures and piping. Hydrant, valve and manhole
numbering sequences shall be obtained from the Township
Engineer. Each structure installed, such as manholes, water service
leads, hydrants, valves, sewer leads, bends, tees, or other structures
placed shall have 3 physical measurements from structures which
are to be shown on the plans along with survey and/or gps
coordinates and elevations. Lead measurements are to be placed
on the individual reports. Survey and/or gps information shall be
included in the digital record drawing or provided in shapefile format.
Sanitary sewer profiles shall include manhole number, rim and invert
elevations, distances between structures, size and type of pipe.
Water main profiles shall include hydrant and valve number and rim
elevations, all fittings, horizontal/vertical, and the accurate depth of
placement. All profiles shall show conflict with existing utilities.
Sanitary sewer lead and water service lead information shall be
placed in a table format on the record drawings. Each plan sheet
shall have a separate table for the type of lead shown on that sheet.
See Table 3.1 and Table 3.2 for examples.

Table 3.1
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SECTION 3
PROJECT CLOSE OUT

SEWER LEAD DISTANCE FROM DISTANCE FROM SEWER DEPTH

NUMBER DOWNSTREAM TO END OF LEAD AT BELOW

MANHOLE PROPERTY LINE OR GRADE

EASEMENT LINE
Table 3.2
WATER SERVICE DISTANCE FROM DISTANCE FROM WATER CURB STOP RIM CURB STOP
LEAD GATE VALVE OR FIRE MAIN TO END OF LEAD AT ELEVATION COORDINATES
NUMBER HYDRANT. INCLUDE PROPERTY LINE OR

VALVE OR HYDRANT
NUMBERS.

EASEMENT LINE
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SECTION 3
PROJECT CLOSE OUT

GRAND TRAVERSE COUNTY

WATER/SEWER SYSTEM CLOSEOUT CHECKLIST

Section 3 of the current specifications outline in detail the information to be submitted
for close out of the project. The following checklist is being provided as a convenience
to the developer completing the project and does not relieve the developer from
reviewing the appropriate section (s) in the specifications.

Check If Completed:

Letter of Guarantee (see attached format)

1-Year Maintenance Bond Valid for 1-Year from Township Acceptance of
System

Material Certifications

Shop Drawings

Letter from Developer Outlining Project Costs (Including permitting,
engineering and
Construction (without service leads)

Affidavit of Completion/Consent of Surety (See attached format)

Inspector Daily Reports

Description of facilities for a Bill of Sale

Certification of Acceptance by Developer or Developer’s Engineering
Reviewing Installation

Water Service Lead Reports

Water Valve Reports

Fire Hydrant Reports

Sanitary Sewer Lead Reports

Operation and Maintenance Manuals (if applicable)

Water Main Pressure Test Results

Water Sample Analytical Results

Survey Field Notes

Electronic Copy of Record Drawings in AutoCAD .dwg or Arcview GIS and
.pdf Formats (See Section 3 of specification for additional requirements)

Paper Copy of Record Drawings (See Section 3 of specification for
additional requirements)

Easement Descriptions

Sanitary Sewer Mandrel Test Results

Sanitary Sewer Air Test Results
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SECTION 5

CONCRETE WORK

5.01 SCOPE OF WORK

The work under this section shall include all materials, labor and equipment
necessary to achieve a finished product, including but not limited to the items in
these specifications and those shown on the working drawings. Work includes,
but is not limited to building footings, floor slabs, sidewalks, curb and gutter,
driveways, etc.

All procedures and materials shall be in accordance with the American Concrete
Institute "Building Code Requirements for Structural Concrete" (ACI 318 —) and
"Specifications for Structural Concrete" (ACI 301).

5.02 MATERIALS

A.

Cement: Portland cement shall conform to "Specification for Portland
Cement" (ASTM C150).

Aggregates: Concrete aggregates shall conform to "Specification for
Concrete Aggregates" (ASTM C33). Maximum coarse aggregate size for
all members less than eight (8) inches in thickness shall be 3/4 inch. For
members with thicknesses greater than or equal to eight (8) inches, the
maximum coarse aggregate size shall be 1-1/2 inches.

Mixing Water: All water used in concrete shall be from a potable water
supply.

Concrete Mix Proportions

ACI 318 shall be used for selecting concrete proportions. The Contractor
shall furnish, for the Engineer's approval, all information necessary to show
compliance with ACI 318.

5.03 EXECUTION

A.

Concrete Quality

All concrete shall meet the requirements of ACI 318and shall have a
minimum compressive strength of 3000 psi

Air entrainment for exposed concrete shall be per ACI 318 for Severe
Exposure.
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SECTION 5
CONCRETE WORK

The concrete shall be of a consistency to work easily into corners, angles
of forms and around reinforcement.

B. Mixing and Placing Concrete
1. Preparation of Equipment and Place of Deposit:
a. Before placement, all equipment for mixing and transporting

the concrete shall be cleaned and all debris and ice shall be
removed from the places to be occupied by the concrete.

b. Water shall be removed from place of deposit before concrete
is placed. All latents and other unsound material shall be
removed from hardened concrete before additional concrete
is added.

C. Expansion joint material shall be placed at all locations where
concrete is placed against a structure.

2. Mixing:

a. Concrete shall be mixed and delivered in accordance with the
"Specification for Ready Mixed Concrete" (ASTM C94).

b. For job mixed concrete, the mixer shall be rotated at a speed
recommended by the manufacturer. If mixer performance
tests are not made, each batch of 1 cubic yard or less shall be
mixed for at least 1 minute after all materials are in the mixer.
The mixing time shall be increased 15 seconds for each
additional cubic yard or fraction thereof. The entire batch shall
be discharged before the mixer is recharged.

3. Conveying:

a. Concrete shall be conveyed from the mixer to the place of final
deposit by methods that will prevent separation or loss of
materials.

b. Conveying equipment shall be of such size and design as to

ensure a nearly continuous flow of concrete at the delivery
point without separation of materials or loss of plasticity.

4. Depositing:
a. Concrete shall be deposited as nearly as possible in its final
position to avoid segregation due to rehandling or flowing.

Concrete shall be placed at such a rate that it is at all times
plastic and flows readily. No concrete contaminated by
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SECTION 5
CONCRETE WORK

foreign material shall be used nor shall retempered concrete
be used.

When placing is started, it shall be carried on as a continuous
operation until placement of a well defined section is
completed.

All concrete shall be thoroughly consolidated during
placement. It shall be thoroughly worked around embedded
fixtures and into the corners of the forms.

5. Hot & Cold Weather Requirements:

a.

Concrete placement during hot weather shall be in
accordance with "Hot Weather Concreting" (ACI 305).
Concrete placement during cold weather shall be in
accordance with "Cold Weather Concreting" (ACI 306).
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SECTION 9

WATER MAINS AND APPURTENANCES

9.01 SCOPE OF WORK

The work covered by this section of the specifications consists of furnishing all
plant, labor, materials, and equipment and in performing all operations for the
proper installation of the water mains and appurtenances in strict accordance with
these specifications and applicable contract drawings.

NOTE:

When selecting pipe materials for water main the Design Engineer should
clearly understand that the Township Engineer that reviews the final plans,
and the Michigan Department of Environment, Great Lakes, & Energy (EGLE)
Office of Drinking Water and Municipal Assistance, will have the final say as
to which type is preferred for any given location.

9.02 MATERIALS

A.

Pipe Materials: Ductile Iron Pipe (DIP) and fittings are the preferred water

main pipe material. DIP should be used as often as possible, with
exceptions only granted by the individual Township, in writing, on a case-
by-case basis.

Ductile Iron Pipe and Fittings shall be designed in accordance with
American Water Works Association (AWWA) Standards C150 and
C151 also ANSI Standards A21.50 and A21.51. The pipe shall be
designed to withstand a minimum working pressure of 200 psi and a
minimum hydrostatic test pressure of 300 psi. The pipe shall also be
designed for a laying depth of a minimum of six feet (6') of cover. All
ductile iron pipe shall meet the requirements of NSF International
(NSF) Standard 61.

All ductile iron pipe and fittings shall be coated on the outside with
an asphaltic coating of asphalt base one mil thick at the point of
manufacture in accordance with the specifications of the AWWA
Standard C151 and ANSI Standard A21.51.02. Cement lining
requirement shall conform to AWWA Standard C104 and ANSI
Standard A21.4. The spigot ends of all pipe lengths which have been
cut in the field shall be ground to a smooth surface, tapered back
about one-eighth inch (V") at an angle of 30° with the pipe centerline,
and painted with two coats of asphaltum metal protective paint.

STANDARD TECHNICAL SPECIFICATIONS 2023 9-1



SECTION 9
WATER MAINS AND APPURTENANCES

Ductile iron pipe shall conform to the dimensions set forth in the table
below (Design Engineer shall verify expected pressure range with
Township Engineer during design phase).

Pipe Size

Nominal

Inside Outside Pipe Barrel

Diameter in Diameter in Thickness in Thickness
Inches Inches Inches Class
6" 6.90 .31 52

8" 9.05 .33 52
10" 11.10 .35 52
12" 13.20 37 52
16" 17.40 40 52
20" 21.60 42 52

2. Polyvinyl Chloride Pipe (PVC) and Fittings for Open Cut Construction:
Rigid polyvinyl chloride bell and spigot type pressure pipe and fittings
shall be Ductile Iron Pipe Size (DIPS), conform to AWWA C900/C905
Standards, pressure class 235 psi, and DR 18, unless otherwise by the
Township Engineer for the application being proposed. PVC water
mains shall be designed in accordance with the latest revision of AWWA
Standards as follows:

*C900 for 6-inch through 12-inch diameter pipe
*C905 for 14-inch through 36-inch diameter pipe

The pipe shall also be designed for a laying depth of a minimum of six
feet (6') and meet the following conditions: Be rated at a Working
Pressure of 200 psi and have a Surge Pressure Rating of at least 300
psi. Pipe joints shall be in accordance with ASTM D3139 (latest
revision).

Pipe must meet the requirements of NSF Standard 14 and NSF
Standard 61 to be used for potable water systems. The pipe shall be
blue in color and the exterior wall print line of all pipe proposed for
installation and potable use must bear the AWWA and NSF-PW
identification. Refer to standard details for the connection of ductile iron
pipe to PVC.

Pipe joint gaskets for PVC pipe shall be elastomeric seal type
conforming to ASTM F477. Pipe joint lubricants shall be manufacturer’s
standard nontoxic material conforming to AWWA C900 Standards.
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Use of PVC water main shall be treated on a case-by-case situation.
The pipe must be approved by the Township Engineer prior to
permitting.

3. High Density Polyethylene Pipe (HDPE) for directional drilling
applications shall be Ductile Iron Pipe Size (DIPS) and shall meet either
of the following two (2) pressure class rating systems:

AWWA C906 or ASTM F714:
Working Pressure of at least 200 psi
Working Pressure and Surge pressure of at least 300 psi

All HDPE pipe shall be joined by heat fusion per manufacturer’s
requirements. HDPE pipe must meet the requirements of NSF
Standard 14 and NSF Standard 61 and AWWA C906. The exterior
wall print line of all HDPE pipe proposed for installation and potable
use must bear the AWWA C906 and NSF-PW identification.

HDPE sections shall be pressure tested independently of other water
main. See Section 9.07 of these specifications for the Acceptance
Testing of Water Main. The method and locations must be approved
by the Township Engineer. Refer to standard details for the
connection of ductile iron pipe to HDPE. Thrust restraint devices
must be used and located as recommended by the pipe
manufacturer to account for HDPE pipe expansion and contraction
due to changes in temperature and internal surges.

Refer to Section 4 — Excavation, Trenching and Backfilling and EGLE
Suggested Practice for Water Works Design, Construction and
Operation for Type | Public Water Supplies — Fusible thermoplastic
pipe requirement for use of HDPE water main.

HDPE pipe shall be inspected prior to installation by a qualified
person or by the Township Engineer. If damage is found to be
unacceptable according to the manufacturer, then suitable efforts
shall be made to repair the damaged pipe or the pipe shall be
rejected from use.

The pipe, standard details, and type of bedding shall be approved by
the Township Engineer.

Use of HDPE water main shall be treated on a case-by-case

situation. The pipe must be approved by the Township
Engineer prior to permitting.
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4. Fusible Polyvinylchloride (FPVC) Pipe for directional drills shall
conform to AWWA C900 or C905, ASTM D1784, and cell
classification 12454. Pipe shall be in accordance with ASTM D2241
for Ductile Iron Pipe Size (DIPS) standard dimensions as indicated
in these specifications. Compound formulation shall be in accordance
with PPI TR-2/2006. Fusible PVC shall meet the same pressure class
as specified in 9.02.A.1.

Pipe shall be manufactured with 100% virgin resin. Fusible PVC pipe
must meet the requirements of NSF Standards 14 and 61 to be used
for potable water systems and must bear the NSF-PW identification.

Fusible polyvinylchloride pipe shall be extruded with plain ends. The
ends shall be square to the pipe and free of any bevel or chamfer.
There shall be no bell or gasket of any kind incorporated into the

pipe.

Fusible polyvinylchloride pipe shall be manufactured in a standard
20', 30' or 40' nominal lengths and shall be blue in color.

Pipe shall be marked per AWWA C900 or AWWA C905, and shall

include as a minimum:

Nominal size

Dimension Ratio (DR18), Standard Dimension Ratio

AWWA pressure class or rating

AWWA Standard designation number

All pipe shall be stamped to indicate compliance with NSF
Standard pw.

Extrusion production-record code

Trademark or trade name

Cell Classification 12454 and/or PVC material code 1120 may
also be included.

aRhON=

©ON®

Pipe shall be homogeneous throughout and be free of visible cracks,
holes, foreign material, blisters, or other deleterious faults. Refer to
Section 4 — Excavation, Trenching and Backfiling and EGLE
Suggested Practice for Water Works Design, Construction and
Operation for Type | Public Water Supplies — Part 11 (9) Fusible
thermoplastic pipe requirements.

Use of Fusible PVC water main shall be treated on a case-by-case

situation. The pipe must be approved by the Township Engineer
prior to permitting.
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B. Joints for water main pipe shall conform to the following:
DUCTILE IRON:
1. Flanged joints for ductile iron pipe shall be made with flanges, bolts,

nuts, washers and gaskets conforming to AWWA Standard C110
and ANSI Standard A21.10.

2. Mechanical joints shall conform to AWWA Standards C110 and
C111 along with ANSI Standards A21.10 and A21.11. Rubber
gaskets shall conform to manufacturer's standards.

a. Retainer glands shall be utilized on all mechanical joint
fittings.
b. Lead tip gaskets will not be allowed for providing metal to

metal contact at joints.

3. Rubber gasket joints for ductile iron pipe shall be of a bell and spigot
type which employs a single rubber gasket to affect the joint seal.
These joints shall conform to AWWA Standard C111 and ANSI
Standard A21.11. These joints shall be similar to "Tyton" as
manufactured by U.S. Pipe and Foundry Co., "Bell-Tite" as
manufactured by James B. Clow and Sons, Inc. or approved equal.

4. Bell joints shall be cast iron, mechanical, flexible joint tube designed
to withstand a working pressure of 200 pounds and a hydrostatic test
pressure of 300 pounds. Joints shall be similar to "Molox" as
manufactured by the American Cast Iron Pipe Company, "Usiflex" as
manufactured by U.S. Pipe and Foundry Co., "River Crossing Pipe"
James B. Clow & Sons, Inc. or an approved equal.

5. Field-Loc gaskets/Fast-Grip or equal are accepted for the use of
Tyton push on joints for fittings.

6. Ductile sleeves shall have “cookie” piece inserted between two pipes
if there is any separation between the two pipes.

PVC PIPE:
1. Compact or short body joints and fittings for ductile iron and PVC

pipe shall be made conforming to AWWA Standard C153 and ANSI
Standard A21.53.
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2. PVC pipe specified in 9.02.A.1 may be used for directional drill pipe,
with approval of Township Engineer, using a Diamond Loc-21, or
approved equal restraint joint.

3. Rubber gasket joints for PVC pipe shall be of a bell and spigot type
compliant with ASTM D-3139 and the joint gasket shall confirm to
ASTM F-477. These joints shall be as manufactured by National
Pipe & Plastics, Inc. or approved equal.

C. Gate Valves

Gate valves shall meet the requirements of AWWA or C515. Valves shall
be designed for not less than 250 psi working pressure and shall be tested
for leakage and distortion under a hydraulic pressure of not less than 500
psi. Under such pressure, the valves shall show no leakage or distortion.

All gate valves shall be EJIW Flowmaster resilient wedge gate valves. The
wedge casting shall be of a solid design and 100% encapsulated with nitrile
rubber. Hollow wedges are not allowed and no epoxy coating is allowed in
wedge. There shall be 3 stem seal o-rings; two in the seal plate which shall
be replaceable with the valve in the full open position at rated working
pressure, and one under the stem thrust collar. All gaskets shall be o-ring
seals. O-rings set in a cartridge shall not be allowed. Each valve shall have
a clear waterway equivalent in area, when open, to that of the connecting
pipe. Valves shall be made to open right (clockwise). All valves shall be
connected to the pipeline by mechanical joints. All valves shall be operated
by non-rising stems and shall have square wrench nuts.

All valves shall be furnished with a three piece adjustable valve box as
specified herein unless the valve is housed in a manhole.

The operating nut on all valves including hydrant valves will be located with
five feet (5') of the finished grade. If the valves operating nuts are greater
than five feet (5') below finished grade a fixed stationary rod shall be
required in the valve box to allow the valve to be operated with a standard
valve wrench.

D. Butterfly Valves

Butterfly valves, as called out on the plans, shall be so designed and
fabricated that they will conform to AWWA Standard C504 for Class 150B
valves. The rubber valve seat shall cover the entire interior surface of the
valve body and the face of the body. The valve disc shall be streamlined,
free of external ribs, keyed to the shaft, provided with suitable means for
positioning and shall utilize wedge type closing against the rubber liner at a
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full close seating angle of 90° to the axis of the pipe. Valves shall be as
manufactured by Dresser Manufacturing Division, Keystone International,
Inc. or an approved equal.

All Butterfly valves shall be installed in a manhole per the Standard Detail
Sheet (for stream crossing only). Caution is advised when cleaning the
mains with a poly pig to insure that all gravel and sediment is removed from
the main, valves and appurtenances.

E. Valve Boxes

Valve boxes shall be cast iron, three-piece, adjustable type, with a five and
one-quarter inches (5%4") shaft. Covers shall be furnished with finger holes
and marked "WATER". Valve boxes shall be similar to that as manufactured
by the East Jordan Iron Works or an approved equal. Contractors shall be
responsible for adjusting valve boxes to meet finish grades once finish
grades are established.

F. Fire Hydrants

At the points indicated on the drawings, there shall be installed a hydrant
assembly consisting of a hydrant, a six-inch (6") gate valve, a cast iron valve
box and all piping and fittings necessary for a complete job. Gate valves
shall be as specified above. Valves shall be located three feet (3'), plus or
minus, from the hydrant as shown on typical hydrant setting on drawings.

1. Hydrant barrel inside dimension to be seven and one-quarter inches
(774") 1.D. from top to bottom.

2. Nozzles to be on a removable head so that they may be rotated by
changing the position of the top flange without removing the barrel.

3. Hydrant to be fully bronze mounted including top of operating stem
where it passes through the double "O" ring seal in the bronze
packing gland. Operating stem in base and valve seat shall be made
of bronze. No “V” type threads are allowed for the operating stem or
nut.

4. The drain valve shall be unplugged in all well drained, porous, well
drained, soil locations. The plug shall be installed in all groundwater
and/or areas of known high water tables, heavy soils, muck soils, or
clay soils.

5. Hydrant nozzle shall be located 2'-8" to 3'-2" above breakaway
flange.
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6. Hydrants furnished for this work shall meet the requirements of
AWWA Standard C502 (latest edition. They shall be East Jordan Iron
Works Model 5BR Water Master or Water Master 5BR250, or
approved equal. Hydrants shall be designed for installation with six
feet (6') of cover over the connection. Threads shall conform to
national standard threads. Hydrant stems shall be built to open left
(counter clockwise).

7. Hydrants shall be of the "break flange" type. Bottom of “break flange”
shall be four inches (4") above finished grade. The hydrant shall be
so designed that all working parts, including valve and drip
mechanism, may be removed from the hydrant through the barrel
without the necessity of excavation. The hydrant shall be designed
for a working pressure of 150 psi. Operating nuts shall be pentagon
one and one-half inch (174") size, as measured point to opposite flat.

8. The diameter of the valve port in the hydrant shall be at least
five inches (5"). The following Fire Departments require that the
hydrants shall be equipped as follows:

Grand Traverse Metro Fire Department: One (1) four-inch (4")
and two (2) two and one-half inch (2%2") pumper connections.

Peninsula Township Rural Department: Two (2) four-inch (4")
pumper connections with 5" Storz hydrant converters with nut
caps.

Elmwood Township Rural Department: Two (2) four-inch (4™)
pumper connections.

G. Water Service Connections

Water service connections are the water line connections which extend from
the water main to the property line or easement line of water system
customers. A water service connection shall consist of a corporation stop in
the water main, a small diameter water line to the property line, a curb stop
at the property line and curb box and cover. The Contractor shall place the
water service connections where directed by the Design Engineer. The
service line piping and fittings shall be either one-inch or two-inch (1" or 2")
size as called out on the plans.
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1. Service Line Pipe and Fittings

Pipe material shall be Type K Copper, annealed and soft temper
ASTM B.88. Joints shall be flared and/or compression style, as
approved by the Engineer. Must conform to AWWA Standard C800.

Service saddles are required on ductile iron pipe for all service taps greater
than one-inch (1") and on PVC pipe for all service taps. All service saddles
shall be double strap shall be 100% stainless steel. Services larger than two
inches (2") shall be constructed in accordance with water main pipe and
valve requirements, using a tapping valve and sleeve for the connection to
the existing main.

2. Corporation Stops

Ductile Iron Water main Installation: One-inch and two-inch (1" and
2") corporation stops shall be ball style Mueller series B-25000
series, A.Y. McDonald 4100 series, or equal, for copper service pipe.
Corporation stops shall be in the "open" position after the service
connection is complete. Must conform to AWWA Standard C800.

PVC Water main Installation: One-inch and two-inch (1" and 2")
stops shall be Ford B1000 Series, or equal, for copper service pipe.
Corporation stops shall be in the "open" position after the service
connection is complete. Must conform to AWWA Standard C800.

3. Curb Stops

Curb stops shall be Mueller B-25204, Ford B22 or approved equal.
Curb stops shall be of the quarter turn, ball style, positive shut-off
type. Must conform to AWWA Standard C800.

4. Curb Boxes

Curb boxes shall be adjustable in height to allow for variable grade
elevations. Curb boxes shall be all cast iron construction and coated
inside and out with tar base enamel. A cast iron lid shall be furnished
with finger holes, or plug in center (with rod) and shall have "WATER"
permanently stamped.

Curb boxes for one inch (1") services shall be furnished with a

stationary operating rod inside the box and arch pattern base equal
to Mueller series H-10314.
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Curb boxes for one and one-half inch and two inch (172" and 2")
services shall be the arched pattern base with rod, equal to Mueller
series H-10386. Must conform to AWWA Standard C800.

5. Water Service Saddles

Water service saddles shall be compatible with the main and service
lead, with straps of a ductile iron material to avoid crushing the main
out-of-round. A molded gasket of rubber or neoprene shall
completely encircle the tapped opening to ensure a watertight
connection. The use of lead gaskets is not allowed. Water service
saddles shall be bronze with AWWA tapped threads.

Service saddles used with PVC water main shall be double strap, full
circular and provide uniform bearing around the circumference. U-
bolt type straps and service taps to HDPE pipe are not allowed.

Saddles shall be manufactured by Mueller BR2S or approved equal.

H. Tapping Sleeve and Valve

Where shown on the plans or where a tee and valve are to be installed on
an existing main under pressure, a tapping sleeve and drilling machine shall
be used. After installing the sleeve and prior to drilling, the sleeve shall be
pressure tested at 150 psi for five minutes. The Township Resident Project
Representative and the Grand Traverse County DPW Water Department
Operator shall be given 48 hours-notice of all water main live taps. Tapping
sleeves for taps smaller than the main line, ex: 8"x10", 10"x12" utilize a
stainless steel (vega type) wrap around sleeve. For taps which are size on
size ex: 12"x12", 10"x10", use class 250 EJIW cast iron sleeves. Tapping
sleeve and valve shall be mechanical joint, class 250, as manufactured by
East Jordan Iron Works, or an approved equal. Stainless steel (vega type)
wrap around sleeve is also allowed for size on size taps. Tapping sleeves
for HDPE shall use spring style washers to accommodate for expansion and
contraction of the pipe.

Water main Stubs

At the end of a stub, the last three (3) pipe joints shall have Field-Loc
gaskets/Fast-Grip gaskets or equal. No galvanized pipe materials shall be
allowed. A corporation shall be placed for the use of flushing and sampling.
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J. Tracer Wire Box

The tracer wire access box shall be stock number 22408 as distributed by
USA Blue Book, or approved equal.

9.03 INSTALLATION OF PIPE AND FITTINGS FOR WATER MAINS

All pipe and fittings shall be installed in strict accordance with the
recommendations of the manufacturer and AWWA Standard C600 for Ductile Iron
pipe, or AWWA C605 for PVC pipe (latest editions). Piping and fittings for water
mains shall be of the types and materials hereinbefore specified. The pipe and
accessories shall be new and unused. Before installation, the pipe shall be
inspected for defects and any section of pipe or fittings found to be defective,
before or after laying, will be rejected and replaced with sound pipe without
additional expense to the Owner.

All water main shall be placed with a depth of bury, measured from the top of the
pipe to final finished grade, with a minimum of six feet (6') of cover. Depth of cover
greater than six feet (6') of cover may require additional easement width be granted
to the Township and/or may require developer to assume some future restoration
costs.

Water main along private roads shall not be placed in the fore slope of ditches and
shall be a minimum of twenty three feet (23') from the centerline of the road.

All water main shall be laid with a continuous one-quarter-inch (%4") diameter,
stainless steel cable tracer wire, per Section 9.12. Tracer wire shall be laid six
inches (6") above water main. Tracer wire shall terminate in a tracer wire box.
Tracer wire box shall be placed at each hydrant or approximately every four
hundred feet (400").

The interior of the pipe and fittings shall be thoroughly cleaned of foreign matter
before being lowered into the trench with an approved method and shall be kept
clean during laying operations by plugging the ends or other approved methods.
The plug shall be fitted with a means for venting. When work is not in progress,
open ends of pipe and fittings shall be securely closed so that no trench water,
earth, animals or other substance will enter the pipes. When practical, the plug
shall remain in place until the trench is pumped completely dry. Care must be taken
to prevent pipe floatation, if the trench fills with water. No pipe or fittings shall be
laid in water or when the trench or weather conditions are unsuitable for work
except by permission of the Township Engineer. Valves shall be installed in the
closed position.

Ductile iron pipe and fittings used on ductile iron (except flanged pipe) shall be
provided with three brass wedges at each joint, Fastite conductive (American Pipe)
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or equal, "Electro-bond" strips of "Cadweld" connectors or other means of
providing metal-to-metal contact at the joint to allow an electric current to flow
through the joint.

Trench widths shall meet all standards, such as OSHA and AWWA Standard C600
or AWWA C605. The full length of each section of pipe shall rest solidly upon the
pipe bed with recesses provided to accommodate the bells and joints. Refer to
AWWA Standard C600 or C605 for maximum allowable joint deflection.

When pipe is cut in the field, the outside of the cut end shall be tapered back about
one-eighth-inch (7&") at an angle of 30° with the centerline of the pipe to remove
any sharp, rough edges. Exposed edges shall be coated with two coats of
asphaltum metal protective paint.

Fittings at bends in the pipe line shall be firmly wedged against the undisturbed
vertical face of the trench to prevent the fittings from being blown off the lines when
under pressure. Concrete thrust blocks shall be provided as shown in the standard
details or directed by the Township Engineer.

Where pipe ends are left for future connections, they shall be valved, plugged, or
capped as called for on the drawings. Where connections are made between new
work and existing mains, the connections shall be made by using special pipes
and fittings as required to suit the actual conditions.

All temporary and permanent water main stubs shall be restrained with Field-Loc
gaskets/Fast-Grip or equal for at least three (3) pipe joints prior to the stub end,
including mechanical fittings. This will allow for a connection to the main without
removing or reducing the existing water pressure. It is required that a gate valve
be installed at the end of the stub.

SETTING HYDRANTS

Under each hydrant the ground shall be excavated to a depth of at least one foot
(1') below the hydrant base and over an area approximately three feet (3') square.
This excavation shall be filled up to the elevation of the hydrant base with well
compacted, clean, coarse gravel or crushed stone. Refer to the standard details.

The length of a hydrant lead shall not exceed one-half (%) of the Road right-of-way
width or twenty feet (20") if water main is located within a private easement. Each
hydrant shall be set truly plumb and held firmly braced in this position. The
connection of the hydrant to the branch shall be made by mechanical joint as
herein specified under jointing. After the joining has been made, a concrete thrust
block shall be poured on the side opposite the branch connection, from the hydrant
to the solid undisturbed earth of the excavation wall.
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When the concrete has become sufficiently hard, an additional one foot depth of
gravel shall be spread and tamped around the hydrant. When this has been done,
the remaining backfill shall be placed and compacted, taking care at all times to
avoid jarring the hydrant.

Wherever it is necessary to adjust the length of the barrel to meet variations in
elevation of the ground surface over the water main and at the hydrant location,
suitable extensions shall be provided for the hydrant barrel and operating stem. In
all cases, the break flange shall be located at grade.

Contractor shall remove all water from fire hydrants. Water left remaining in each
fire hydrant assembly will be removed by pumping prior to acceptance by the
Township. Thawing and/or repair of frozen hydrants shall be performed by the
Contractor at no additional expenses to the Owner.

In addition to pumping any new hydrant prior to Township acceptance the
Contractor shall winterize any new hydrant installed or existing hydrant used during
construction, if work done between October 1 and March 31.

CONNECTING TO EXISTING WATER MAINS

Where connections are made between new work and existing water mains, the
connections shall be made by using special pipes and fittings as required to suit
the actual conditions. No connections to existing mains shall be made until the new
main has been pressure tested; continuity tested chlorinated, and sampled and is
ready to be placed into service. When making the connection, swab pipe and
fittings with four percent chlorine solution. The Township Engineer shall witness all
connections and shall be notified 48 hours prior to the connection of new pipe to
existing pipe. Bacteriological samples shall be taken before connection to existing
is completed to provide a record for determining the procedures effectiveness per
AWWA Standard C651. Conform to AWWA Standards C600 and C651.

DIRECTIONALLY DRILLED WATER MAIN

A. Description

This work shall consist of constructing underground crossings of a wetland
using the directional drilling method of placing pipe to serve as carrier pipe.

B. Depth of Bore

The minimum depth of drill using this method shall be six feet (6') of cover
below existing grade, and a minimum depth of three feet (3') under any
existing stream.
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Materials

Plastic Pipe: Section 9.02 A.3 High Density Polyethylene Pipe or Section
9.02 A.4 for Fusible Polyvinyl Chloride Pipe.

Construction Method

This method consists of auguring or jacking a steerable rod under the
wetland; then pulling back a cone that expands the soil or a wing cutter,
which cuts a hole big enough to obtain the desired diameter. The diameter
of the reamer or wing cutter is not to exceed the diameter of the pipe being
placed plus two inches (2").

A drilling fluid of water and bentonite may be used in all operations of a
directional drill. The use of a polymer for lubrication in the drilling fluid is
acceptable.

Connection to HDPE Pipe shall not be made immediately after the pipe has
been installed. It is recommended to wait overnight so that the pipe can
approach an equilibrium temperature with its surrounding environments.
Linear dimensions will vary with temperature changes. A tracer wire
adequate for future location of the pipe shall be installed with all HDPE
projects.

9.07 ACCEPTANCE TESTING WATER MAIN

A.

General

Prior to connecting the new water main to an existing water main, the new
main shall be flushed, chlorinated, and pressure tested as outlined herein.

The Township Engineer shall be notified 48 hours prior to the start of a
pressure test. All acceptance testing shall be witnessed by the Township
Engineer or Township Resident Project Representative.

A physical gap of at least three feet (3') must be left between the existing
and new water main until all testing results are satisfactory. The testing
sequence shall be: 1) flushing, 2) pressure test, and 3) chlorination. Water
for testing may be taken from a nearby hydrant or tee connection by using
fittings to accommodate a standard fire hose connection. A reduced
pressure principle backflow prevention assembly must be used on the two
and one-half inch (22") connection to the main being tested.
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B. Flushing of Mains

The water main shall be flushed clean of sand and debris. Flushing shall be
done using the "poly-pig" method of flushing. The Contractor shall furnish
the brand new, unused, foam "poly-pig" swabs to be used. Prior to pigging
and flushing the water main must be charged with water.

Contractor shall insert "poly-pig" swab in the end of the new main nearest
the existing water main (or where shown on the plans). The swab shall be
passed through the new main using water pressure. The swab shall be
recovered at the end of the main through the blow-off assembly.

C. Hydrostatic Testing

The water main or sections thereof shall be tested by the Contractor in the
presence of the Township Engineer and all leaks shall be made tight to meet
the requirements below. The Contractor shall furnish all piping, bulkheads,
pumps, gauges and other equipment required to carry out the test and shall
obtain Township Engineer's approval of same prior to testing.

The section of main to be tested shall be slowly filled with water at least 24
hours prior to starting the test. Expel air through corporation stops installed
at high points in line. The Contractor shall make arrangements with the
operation/maintenance personnel for obtaining water for testing.

All water used shall be metered and quantities reported to the
operation/maintenance personnel.

At the start of testing, the main shall be pumped up to a pressure of 150 psi
and the test period shall start immediately thereafter. Test pressure shall
not be less than 1.25 times the working pressure at the highest point along
the test section. The line shall then be maintained under this test pressure
for a continuous period of two hours by pumping water into the line at
frequent intervals. The test pressure shall not vary by more than +5 psi for
the duration of the test. The volume of water so added shall be measured
and considered to represent the leakage from the line under test during the
intervals. All water service leads shall be tested with the mainline pipe.
Conform to AWWA standard C600 or C605.
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Testing allowance. No pipe installation will be accepted if the amount of
makeup water is greater than that determined by the following formula:

In inch-pound units,
L=SDvP
148,000

Where:
L=Testing allowance (makeup water), in gallons per hour
S=Length of pipe tested, in feet
D=Nominal diameter of the pipe, in inches
P=Average test pressure during the hydrostatic test, in pounds per
square inch (gauge)

The leakage per 1,000 feet under the conditions of the test shall not
exceed the values shown in the following table, in accordance with
AWWA Standard C 600 for ductile Iron and C605 for Plastic Pipe.

Hydrostatic testing allowance per 1,000 ft of pipeline-gph
Test Pressure 150 psi

Maximum Leakage Gallons
Nominal Pipe diameter Per Hour Per 1,000 Feet of
Pipeline

6" 0.50
8" 0.66
10" 0.83
12" 0.99
14" 1.16
16" 1.32
18" 1.49
20" 1.66
24" 1.99

In the event that the leakage exceeds the specified amount, the joints in the
line shall be carefully inspected for leaks and repaired where necessary.
Any pipes or special casting found to be cracked shall be removed and
replaced with new pieces by the Contractor. No repair clamps or bell clamps
can be utilized for repairs on new construction. After this work has been
done, the tests shall be repeated. Final acceptance of the lines will not be
made until satisfactory tests have been passed.

Water service leads installed with mainline pipe will be included in the water

main pressure test. Installed water service leads shall have a riser
(extension of water service) placed at the downstream side of the curb box.
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For flushing, testing, and sampling, once all tests are completed, this riser
must be removed or buried 6' below grade.

Not more than 1,200 LF of water main shall be tested at one time, plus one
set from the end of the line and at least one from each branch greater than
one pipe length. If the pipeline under test contains sections of various
diameters, the testing allowance will be the sum of the testing allowance for
each size.

Where there is a considerable elevation difference in the section of water
main being tested, the test pressure shall average 150 psi over the length
of main, but shall be not less than 140 psi at the highest elevation.

All main line valves and hydrant lead valves within the test section shall
remain open during the pressure test.

After completion of the two hour pressure test, each valve shall be checked
against test pressure.

D. Disinfecting Water mains

After completion of pressure testing and flushing of the water main, the
disinfection of the water main shall be carried out in accordance with AWWA
Standard C651-14.

The method of chlorination chosen for disinfection of the water main shall
be one of the four methods specified under Section 4.4 of AWWA Standard
C651-14. Sampling requirements stipulated by the City of Traverse City
Water Treatment Department shall also be followed for new construction or
extensive repair for all water systems that are operated and maintained by
the Grand Traverse County Department of Public Works. This procedure is
as follows:

a) After disinfecting, flush the system until the chlorine residual equals
the source water and then allow the water to remain static for 24
hours before drawing the first sample. Submit the first sample which
will then be tested using the Colilert procedure.

b) There are two sampling options: (1) Option A — Samples are taken
16 hours apart and (2) Option B — Samples are taken 15 minutes
apart after a 16 hour rest period. The initial sample shall be done
using the Colilert procedure and the second shall entail two (2)
samples from the same sample point, one of which will be tested
using the Colilert procedure and the other using the Membrane Filter
procedure. If both of the second samples are negative, authorization
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will be given to use the new construction or repair. If the second
Colilert sample is negative but the Membrane Filter sample produces
background growth, resampling for the Membrane Filter testing shall
only be required until no growth occurs on the Membrane Filter
sample.

Note: If the system is re-chlorinated or re-pigged the sampling
procedure shall be started over as listed above in paragraphs “a)’
and “b)”. When no growth occurs on the Membrane Filter, approval
will be given to activate the system.

c) The Contractor shall discuss his proposed disinfection procedure
and sample locations with the Township Engineer and have it
approved prior to beginning the process.

d) The Contractor shall supply the chlorine, all necessary equipment
and labor necessary for its application. The Contractor shall make
suitable arrangements with the Township Engineer for
bacteriological analysis and shall be responsible for all cost incurred
from bacteriological testing. Bacteriological analysis shall conform
to the requirements of the Michigan Safe Drinking Water Act and be
performed by the City of Traverse City Water Department. Prior
approval from the DPW must be obtained before an alternate State
approved drinking water testing laboratory can be used.

e) One (1) sample shall be taken of the source water prior to connecting
the new water main to the existing. The procedure and analysis shall
be compliant with the City of Traverse Water Department
requirements stated above.

f) Dechlorination: Contractor shall comply with AWWA C655 on proper
dechlorination and disposal of heavily chlorinated water.

9.08 TRANSFER OF WATER SERVICES

Where water services are to be transferred from an existing water main to a new
water main, as shown on the plans, Contractor shall provide corporation stop and
necessary pipe and fittings. Work shall be scheduled in such manners that transfer
of service to any residence or water customer will result in the least possible
interruption of water supply service. All services are one inch (1") unless otherwise
shown on the plans.

9.09 TRANSFER OF EXISTING HYDRANTS
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Where indicated, existing hydrants are to be transferred from an existing main to
a new main, as shown on the plans. Contractor shall excavate and reset the
hydrant, as shown on Hydrant Assembly Detail, provide new six inch (6") hydrant
gate valve, six inch (6") hydrant lead to new main and all fittings required for a
complete installation.

HANDLING PIPE AND STORAGE

All pipes and special castings shall be unloaded and distributed along the line of
work in such a manner and with such care as will effectively avoid the cracking of
any pipe or casting. Dropping directly from the truck will not be permitted. Care
must also be exercised on the inside of the pipe. Wherever the outside coating
may be found to have rubbed off, the part shall be thoroughly cleaned by brushing
and shall then be recoated with an approved asphaltic paint or as may be required
by the nature of the pipe coating. The Contractor shall keep on hand a supply of
paint for such purposes.

If stored, materials shall be kept safe from damage. The interior of all pipe, fittings,
and other appurtenances shall be kept free from dirt or foreign matter at all times.
Valves and hydrants shall be drained and stored in a manner that will protect them
from damage by freezing.

MARKING PIPE

Each cast iron fitting shall have its weight and class designation conspicuously
painted or cast on it. All other pipe materials shall have the class designation
painted thereon. Where required, other designation marks shall be painted on the
pipe or fittings to indicate correct location in the pipe section in conformity to a
detailed layout plan.

All PVC pipe shall be marked as required by AWWA C900 and shall be stamped
to indicate compliance with NSF Standard pw.

PIPE LOCATOR

Directional Drilled

A continuous one-quarter inch (4") diameter stainless steel cable shall be installed
along with the plastic pipe for use as a locator wire on all directionally drilled
projects. Contractor shall verify continuity of the locator wire prior to acceptance
by the Township Engineer. The one-quarter inch (4") stainless steel cable locator
wire shall be looped at four hundred foot (400') intervals and installed within a
tracer wire access box. This tracer wire box shall be made of cast iron with a
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permanently attached 3"x12" ABS tube with a flared end to secure it in the ground.
It shall be tamper resistant, with a cast iron locking lid and stainless steel terminal
connections on the bottom side to which the tracer wires/cables are attached. Lid
will open using a standard AWWA pentagon key. Tracer wire access box as
distributed by USA Blue Book shall be utilized or equal. Located at each tracer
wire access box a flexible rebounding marking post must be installed. This
marking post must be able to snap back to its normal position when hit. It must
extend at least three feet (3') above ground for visibility and have a width of four
inches (4"). This flexible blue rebounding marking post must have a permanent
decal applied indicating “Warning Water Main Pipeline”. This marker size and type
must be approved by the owner.

Open-Cut
Tracer wire (#10 solid copper insulated trace wire) must be brought up into all

valve boxes, fire hydrant valve boxes, metering houses, metering pits, and blow
offs. The locator wire shall be looped at 400’ intervals and installed within a tracer
wire access box. This tracer wire box shall be made of cast iron with a permanently
attached 3"x12" ABS tube with a flared end to secure it in the ground. It shall be
tamper resistant, with a cast iron locking lid and stainless steel terminal
connections on the bottom side to which the tracer wires/cables are attached. Lid
will open using a standard AWWA pentagon key. Tracer wire access box as
distributed by USA Blue Book shall be utilized or equal. Located at each tracer
wire access box a flexible rebounding marking post must be installed. This
marking post must be able to snap back to its normal position when hit. It must
extend at least three feet (3') above ground for visibility and have a width of four
inches (4"). This flexible blue rebounding marking post must have a permanent
decal applied indicating “Warning Water Main Pipeline”. This marker size and type
must be approved by the owner. All underground splices shall be butt spliced,
sealed, and waterproofed. This will be done using the heat shrink method and
electrical coating, or approved equal. Wire nuts and black tape will not be allowed.
Underground caution tape must also be used. Must read “Caution Water Main
Buried Below”. This must be at a minimum depth of one foot (1') and no more than
two feet (2') below finished grade.

PIPE TAPS

Pipe lines shall be tapped for corporation cocks where shown or required for
testing of completed water mains. For ductile iron or steel pipe, cocks shall be
threaded directly into the pipe.

BLOWOFF

Blowoffs shall be placed on all dead-end mains and shall be as shown on the plans.
Permanent blow-off assemblies shall be cut off below grade after testing is
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complete. Standing water within the blowoff shall be pumped out of the riser,
capped, bolted, and buried.

THRUST BLOCKS

Concrete thrust blocks shall be poured on hand-excavated, undisturbed soil
bearing surfaces of a minimum size as shown on the standard details or increased
in size according to the actual bearing values of the soil in each location, in
accordance with the instructions of the Design Engineer.

Thrust blocks shall be made of 3,000 psi concrete, wet mix. Concrete thrust blocks
shall be placed at all 22-'2° bends or greater, dead ends, tees, reducers, hydrants
and crosses, as required. Pre-cast thrust blocks may be utilized for certain
applications, if approved by the Township Engineer. Retainer glands and/or mega
lugs shall be utilized on all mechanical joint fittings.

PAINTING

All pipe, valves, bolts and any other portions of water main exposed inside
manholes and other structures shall be painted. If necessary, heat shall be
provided to maintain good drying conditions. All items to be painted shall be dry
and clean before application of the paint. Any rust or scale shall be removed by
wire brushing or scraping.

FIRE HYDRANT SIGNS

Contractor shall be responsible for the purchase and installation. The sign and its
post shall be installed directly behind the hydrant. The sign shall be parallel to the
street, and within the road right-of-way or easement. There shall be two feet (2')
distance from the center of the top nut of the hydrant to the front face of the sign.
The finish elevation of the sign shall not be less than five feet (5') to the top of the
sign from grade at the base of the post and no more than six feet (6') to the top of
the sign from grade at the base of the post. The post shall extend into the ground
a minimum of two feet (2') below grade at the base of the post. Signs shall be
constructed according to the Grand Traverse Fire Department Standards for Fire
Hydrants. Signs and posts are available to be picked up at the Fire Department for
a nominal fee.

WATER MAIN VALVES

Contractor shall place a four-inch (4") wide fiberglass blue marking post at each
main line valve. Marking posts shall be Rhino Fibercurve or approved equal. Valve
marking post are available to be picked up at the Township Water Department for
a nominal fee.
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SHOP DRAWINGS

The Contractor shall furnish, as prescribed under Section "General Requirements"
dimension and erection drawings and details of the water main, valves, and other
appurtenances furnished under this section. Complete details of all pipe
deflections and ties to adjoining pipe shall be submitted to the Township Engineer
for approval.

CERTIFICATION

The manufacturer of pipe and fittings shall furnish a certified statement that all pipe
and fittings furnished by him have been inspected and tested in accordance with
the applicable specifications. Pipe will be subject to inspection and approval upon
delivery and no cracked, broken, damaged or defective pipe or fittings shall be laid
in the work. Any piece that is found to be defective after it has been laid shall be
removed by the Contractor and replaced by a sound and perfect piece.

STANDARD TECHNICAL SPECIFICATIONS 2023 9-22



SECTION 11

WELL HOUSE / MASTER METER EQUIPMENT

11.01 SCOPE OF WORK

The work covered by this section of the specifications consists of furnishing all
plant, labor, materials and appliances and performing all operations for the
installation of piping and equipment as shown on the drawings and hereinafter
specified.

11.02 PIPING AND FITTINGS

This work consists of furnishing all plant, labor, equipment and materials in
performing all operations necessary to install the piping within the well house
building or room as shown on the plans. All work to be performed as shown on
the drawings and specified.
A. National Electrical Code (NEC):

All electrical work.
B. American Society for Testing Materials (ASTM):

A-72 Welded Wrought Iron Pipe.

C. NSF International:

NSF -14 Plastic Potable Water System Components
NSF - 60 / 61 Potable Water System Components and Chemical
Additives
NSF-PW Potable Water Application & Meet NSF-14 and NSF-61
Standards
D. Materials

The following items of materials installed within the well house or room shall
be furnished by the Contractor and shall conform to the various
requirements as hereinafter specified.
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1. Ductile Iron Pipe: Conform to the requirements of ANSI/AWWA
C150/A21.50 and ANSI/AWWA C151/A21.51, Class 150. Inside
surfaces of pipe to be cement mortar lined per the requirements of
ANSI/AWWA C104/A21.4. No exterior coating.

2. Ductile Iron Fittings: Standard fittings shall conform to the
requirements of ANSI/AWWA C110/A21.10, Class 150. Compact or
short body fittings shall conform to the requirements of ANSI/AWWA
C153/A21.53, Class 150. All fittings to be cement mortar lined per
ANSI/AWWA C104/A21.4. No exterior coatings.

3. Stainless Steel Pipe: Conform to ASTM A304.

4. Brass Pipe and Fittings: Conform to current ASTM Standards.

5. Gate Valves: Conform to AWWA C515, Class 150. All valves shall
open right, or clockwise. All valves shall be equipped with hand
wheel operators.

6. Butterfly Valves: Shall be so designed and fabricated that they will
conform to AWWA Standard C504 for Class 150B valves. The
rubber valve seat shall cover the entire interior surface of the valve
body and the face of the body. The valve disc shall be streamlined,
free of external ribs, keyed to the shaft, provided with suitable means
for positioning and shall utilize wedge type closing against the rubber
liner at a full close seating angle of 90° to the axis of the pipe. Valves
shall be manufactured by Dresser Manufacturing Division Keystone
International, Inc. or an approved equal.

7. Water Check Valves

a) Valves 3" and larger shall have a cast iron body with a
minimum non-shock W.O.G. working pressure of 150 psi.
Seats shall be Buna-N mounted on the disc and shall provide
leak-proof closing. The disc shall consist of one bronze disc
which is springloaded to prevent slam, pivoting at a stainless
steel hinge pin. The spring shall be 316 S.S.

b) Valves shall be wafer type for mounting between ANSI 125

pound standard drill flat faced flanges unless otherwise
specified or shown on the drawings.
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8. Wall Castings and Sleeves shall be installed in all concrete work
where pipes, wires, or other equipment pass through. Wall castings
for 4-inch diameter or larger pipe shall be of cast iron having an
anchor flange located in the center of the concrete wall or floor.
Castings and sleeves shall be similar to those as manufactured by
the East Jordan Iron Works or approved equal. Joint between pipe
and sleeves shall be sealed with "Link-Seal" fittings or approved
equal.

9. Pressure Gauges

The gauges shall be 3-inch diameter (minimum) and read pump
discharge pressure in “feet of water”. Liquid filled gauges shall
incorporate a flexible diaphragm seal between the water discharge
line and the pressure gauge. The diaphragm seal shall be either the
inline-saddle type design with a minimum diaphragm surface of five
(5) square inches or the complete flow-thru type design with flange
connection. Inline-saddle diaphragms and housing parts exposed to
the water shall be 316 ss. The flexible cylinder protecting the sensing
liquid on the flow-thru design shall be  Buna N and the flanges shall
be 316 ss. The inside diameter of the flow-thru assembly shall be
the same as the adjacent discharge piping. Use Model R or RP by
Ametek, Model Iso-Spool (flanged) or Iso-Ring (wafer) by Ronninger-
Peter or equal. Gauge shall be mounted on a tap equipped with a
valve to allow complete isolation and removal of the gauge without
well house shut down.

E. Installation of Piping Valves and Fittings

1. Cement Lined Ductile Iron Class 53 or Cast Iron Valves and Fittings
shall be used for all piping 4-inch diameter and larger. Flanged
piping, valves and fittings shall be used for all interior exposed piping
unless otherwise approved by the Township Engineer. Pipe, valves
and fittings shall be carefully laid to line and grade. Care shall be
taken to keep the pipe clean and free from dirt and other foreign
materials. “Victaulic” fittings shall be considered as an acceptable
equivalent, subject to the approval of the Township Engineer.

Piping laid in the ground shall have bearing over its entire length.
Piping along floors, walls, or ceiling shall be adequately supported
by saddles, posts, wall brackets, pipe hangers, or other approved
devices. The exact location, number and design thereof shall be
subject to the approval of the Design Engineer. "Uni-Flange" type
fittings shall be rodded.
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2. Stainless Steel Pipe shall be used for all interior piping less than 4
inches in diameter or as approved by the Township Engineer.

F. Disinfection

All piping and equipment shall be disinfected in accordance with AWWA
C651, and Section 9, Water Main Specifications.

11.03 VALVE VAULT

A. General

The Contractor shall implement upgrades to the existing vault as noted in
Section.

B. Waterproofing

The Contractor shall apply a waterproofing system to the inside of the
concrete vault. The material to be used for this operation shall be as
specified in these specifications.

The waterproofing system shall be applied and allowed to dry in accordance
with the manufacturer's directions. All steps, lids, frames and castings and
pipe entering or leaving the vault shall be protected during application to
prevent their being coated.

Interior Waterproofing

The interior surfaces shall be thorourghly covered with Tnemec or approved
equal. Application shall be compliant with manufacturers recommendation
and surface thoroughly cleaned before.

If any leaks in the vault walls are detected twenty-four (24) hours after
application of the first coat of the waterproofing system, they shall be sealed
by application of a quick-set sealer. This sealer shall be a mixture of
Portland Cement - Type One and "Ipanex R", "Waterplug" or equal. The
quick-set sealer shall be applied in accordance with the manufacturer's
directions. After the patched areas dry, they shall be covered with another
coat of the waterproofing and allowed to dry. If any leaks are apparent after
that time, the Contractor shall repatch them. The above steps shall be
repeated until all leaks are sealed.

STANDARD TECHNICAL SPECIFICATIONS 2023 11-4



SECTION 11

WELL HOUSE EQUIPMENT

After all leaks are stopped and there are no leaks apparent after twenty-four
(24) hours upon application of the first coat of the waterproofing system or
twelve (12) hours after application of a patch, the Contractor shall apply
over the dry surface a finish coat.

C. Waterstops

A waterstop shall be installed in the wall of the vault for all conduit
connections. This includes patching and grouting to ensure water tight.

D. Electrical
The electrical components of the wet well level control and alarm system
shall be 24 volts, corrosion proof, water proof and explosion proof, Class 1

Division 1 rated.

E. Hatch Covers

The vault shall be equipped with a new compartment access covers and
frames shall be load rated 300 pounds per sq. foot and shall be of aluminum
tread plate construction with a minimum sized opening of 24" X 24" as noted
on the plans. The cover shall be a single hinged door with stainless steel
hardware and shall include a hold open device when the covers are in the
raised position (90 degree locking position). Hatches shall be equipped with
aluminum lift handle and 316 grade stainless steel slam lock with keyway
(compatible with DPW).
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11.04 FLOW METER — SUPPLIED BY OWNER AND INSTALLED BY CONTRACTOR

A. Flow meter shall be a electromagnet flow meter (Mag-Meter) where Primary
unit to be a minimum ANSI 150 carbon steel flange sized to match pipe
diameter.

1.

Liner material shall be manufactured of Tefzel and to be compatible
with Sodium Hypo Chlorite.

2. Electrodes shall be manufactured of Titanium and to be compatible
with Sodium Hypo Chlorite.

3. Classification shall be non-hazardous NEMA 4X.

4. Primary shall be rated for temporary submergence for a minimum of
30 minutes if installed above grade, and total submergence if
installed below grade.

5. Grounding rings shall be used on all applications and connected
electrically to the Mag-Meter per manufactures specifications.

B. Flow meter converter shall be a remotely mounted unit with the following
specifications. — EQUIPMENT SUPPLIED BY OWNER AND INSTALLED

BY CONTRACTOR
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1. Converter shall be type rated NEMA 4X die-cast Aluminum
enclosure.

2. Converter shall be UL or FM listed

3. Converter shall operate on 120Volts AC 1J power.

4. Converter shall supply a minimum of 2 dry contact outputs rated at a
minimum of 3 VA. One for scalable pulsed flow output, one for
reverse flow.

5. Converter shall supply one 4-20 ma signal output, scalable to current
flow rate.

6. Meter shall have a scalable display where current flow and total flow
can be displayed simultaneously.

7. Total flow display must be scalable so as to read in kgl while current
flow can be read in gpm.

8. Meters under 12 inches in diameter shall have an accuracy of 0.25%
of rate from 0.67 feet per second to 30 feet per second.

C. Meter shall be installed according to the manufactures specifications and in

a direction so as to measure forward flow in the normal flow direction when
water is moving through the line under normal flow conditions.

1. Converter shall be mounted in a location where meter production
data can be easily accessed and seen.

2. Electrical connections shall be made in accordance with
manufactures specifications.

3. Electrical connections shall be a minimum of NEMA 4 to the meter
utilizing manufactures seals and compounds to form necessary
water tight connections.

4. Supplier shall provide proper start up and calibration services.

5. Supplier shall provide a minimum of one year warranty on all parts
and labor.

6. Supplier shall provide a minimum of 50 feet of manufactures meter
cable or as specified on drawings where there shall be no splices
between converter and primary unit. All cable shall be protected in
conduit unless specified differently by manufacture.

D. Acceptable Manufacturer:
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See attached specifications
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11.07 ELECTRICAL WORK

A. Factory Wiring and Equipment

1. General

The well house / meter station control panel shall be completely
wired in accordance with National Electrical Code and carry an
Underwriters Laboratory certification. It shall be adjusted and ready
for operation. All wiring in the panel shall be color coded and
numbered as indicated on the wiring diagram portion of the shop
drawings. All wiring outside the panel shall be in rigid conduit. Itis
the Contractor's responsibility to ensure that electrical equipment
complies with all federal, state, and local requirements.

(A large, clear, color coded and numbered wiring diagram shall be
provided in triplicate with each unit. Wiring diagram shall comply with
the latest Township requirements).

STANDARD TECHNICAL SPECIFICATIONS 2023 11-10



SECTION 11

WELL HOUSE EQUIPMENT

4. Telemetry Equipment — SUPPLIED BY OWNER AND INSTALLED
BY CONTRACTOR

STANDARD TECHNICAL SPECIFICATIONS 2023 11-11



SECTION 11

WELL HOUSE EQUIPMENT

B. Site Electrical Requirements

1. General

The Contractor shall supply and install all site electrical wiring and
equipment necessary to operate the well house / meter station in
accordance with all federal, state, and local requirements and as
described in these specifications and shown on the plans.

2. Contractor Responsibility

It shall be the Contractor's responsibility to have utility installations
and hookups for electrical service.

11.08 EQUIPMENT INSTALLATIONS AND START UP

A. General

All equipment shall be installed in a neat, workmanlike manner, acceptable
to the Design Engineer with concurrence of the Township Engineer and in
conformance with all applicable Local, State and Federal codes and
requirements.
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11.09 SHOP DRAWINGS

A.  The Contractor shall submit, as prescribed under "General Requirements"
section, complete shop drawings and details of all equipment to be
furnished under this section. These shop drawings shall be submitted and
approved by the Design Engineer with concurrence of the Township
Engineer prior to installation.

B. Alarge, clear, color coded and numbered wiring diagram shall be prepared
showing the as-built wiring of the complete well house installation including
all control and alarm wiring. Provide four (4) copies.
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11.11 RECORD DRAWINGS

Any changes that are made in equipment, controls, wiring, etc. from that
shown in the plans and specifications shall be made only by approved shop
drawings. After such changes are made, the Contractor shall submit to the
Design Engineer and Township Engineer, record drawings which show
these changes in equipment installation. Contractor shall supply "record"
electrical schematic drawing to Design Engineer to be included in final
close-out package delivered to the Township.

11.12 GUARANTEE

The Contractor shall furnish a manufacturer's guarantee covering all
material and equipment that he furnishes. He shall guarantee his
workmanship and material for a period of one year from the date of
acceptance. Such guarantee shall provide for the replacement of defective
workmanship, together with the restoration of any related materials or
workmanship that are disturbed as a result of such imperfections in the
work. All such replacements or repairs shall be done without expense to
the Owner. All guarantees shall be in written form and submitted to the
Owner in triplicate.

11.13 PAINTING

All pipes, valves, flow meters, and any other portions of water main or
ferrous metals exposed inside of the well house shall be painted. If
installed, the hydro-pneumatic tank shall be painted. If necessary, heat
shall be provided to maintain good drying conditions. All items to be painted
shall be dry and clean before application of the paint. Any rust or scale shall
be removed by wire brushing or scraping. Painting system shall be:

1 coat (350 sf/g) Pug Primer
2 coats (500 sf/g) Rustamor 500
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13.01 SCOPE OF WORK

Under this item, the Contractor will restore all lawns, trees, gardens, landscape
plantings, sidewalks, ramps, trails, fences, commercial signs, water courses and
sand, gravel, dirt, asphalt and concrete roads, catch basins, storm sewers, building
sewers, water services, water valve boxes, meter vaults, property markers (such
as concrete monuments, irons, stakes, pipes, etc.), mailboxes and other items
which may be damaged during the course of construction. All replacement and
cleanup work will be incidental to the project except those items of work that are
delineated in the bid proposal.

All restoration work shall attempt to return the existing facilities to their original
condition. Substitutions, such as gravel instead of grass, will not be allowable.

The Contractor shall pay special attention to the requirements of Act 347, "Soill
Erosion and Sedimentation Control". In all construction work the Contractor shall
take all precautions necessary to prevent erosion and to conform to the
requirements of Act 347. Should erosion occur within the guarantee period, the
Contractor shall regrade and reseed the disturbed area at no additional cost to the
Owner.

Replacement and cleanup operations shall follow immediately behind the
construction work. The Contractor shall make every effort to keep the job site
clean and free of trash and miscellaneous building materials. The Contractor shall
pay special attention in order to restore commercial signs, fences, etc. and to patch
and repair pavement, driveways and sidewalks immediately after the construction
work. In the event that replacement and cleanup work does not proceed in a
satisfactory manner, the Owner may withhold periodic payments or close the
construction area until such time as the replacement and cleanup is satisfactory.
An exception may be made if there are physical limitations which do not allow for
immediate replacement and cleanup.

13.02 PAVEMENT RESTORATION

A. General
All permanent pavement restoration shall be done over compacted backfill
and a minimum six (6) inches thick compacted M.D.O.T. 22A gravel base.
The gravel base shall be placed and maintained in accordance with the
M.D.O.T. Standard Specifications. All patches shall have square, neat, saw
cut edges regardless of the final surfacing method planned for that section
of the pavement restoration.
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No patching work shall be started until the subgrade has been properly
prepared. Prior to laying the bituminous patch, the adjacent road surfaces
shall be swept clean of all foreign materials and the patch area and
pavement primed with Michigan Department of Transportation's approved
prime coat.

A bituminous bond coat shall be placed between successive lifts of the
bituminous patch and bituminous surfacing. Each lift shall be thoroughly
compacted before adding the next lift. This includes running the compaction
roller longitudinally along the entire length of the joints between the patch
and the existing pavement.

The bituminous mixture to be furnished under these specifications shall be
delivered to the paver at a temperature no lower than 250 F. Any mixture
that has a temperature below 250 F at the time of "laying" shall be rejected
and hauled from the project.

Temporary road patches shall be gravel or bituminous cold patch. The
patches shall be maintained in a smooth condition until final repairs are
made.

The Design Engineer, Township Engineer and the County Road
Commission shall be notified at least two (2) working days prior to the
placement of any and all final pavement overlays.

Aggregate for mixes shall conform to Grand Traverse County Road
Commission/Leelanau County Road Commission current standards where
applicable.

B. Bituminous Patching

Existing asphalt roads and driveways shall be patched using the current
Road Commission standards. All patches shall be placed in two lifts of 165
pounds per square yard, each using LVSP.. A bituminous prime coat of
0.25 gallons per square yard and a tack coat of 0.10 gallons per square
yard shall be used for all bituminous patches. Shoulders shall be restored
to their original width and depth in accordance with M.D.O.T. Standard
Specifications using M.D.O.T. 23A gravel.

C. Gravel Roads, Driveways and Shoulders

All gravel roads shall be restored in accordance with M.D.O.T. Standard
Specifications using six (6) inches of M.D.O.T. 22A gravel. Shoulders shall
be restored to their original width and depth in accordance with the current
M.D.O.T. Standard Specification 3.09 using M.D.O.T. 23A gravel.
Shoulders shall be raised on the side opposite of sewer construction to
match new pavement surfaces.
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D. Concrete Pavement, Sidewalk and Driveways

Concrete for restoring pavement, sidewalks, and driveways shall attain a
28-day strength of 3,500 pounds per square inch. Neat edges of patch
areas shall be obtained by the use of a concrete saw. Concrete mixing
aggregates and curing methods shall conform to Concrete section.
Concrete patches shall match the original width and depth and in no case,
a depth less than four (4) inches. Sidewalks shall have contraction joints a
distance apart equal to the width of the slab.

13.03 GRASS AREA

Grass areas shall be considered as two types: A) Type 1, areas which had lawns
before construction, and B) Type 2, open fields or ditches not adjacent to
established lawns. The plans may specifically call for Type 1 mixtures in which
case the plans will govern. If there is a question as to which mixture to use, the
Design Engineer shall make the final decision.

Terraces, lawns, ditches, open fields and other grassy areas shall be topsoiled,
fertilized, seeded and mulched in such a manner that a grass approximately equal
in type and density of the original is obtained. Slopes between 1:3 and 1:2 shall
be sodded and staked or receive seed with mulch blankets.

A. Topsaoill

Topsoil furnished shall consist of dark brown or black loam, clay loam, silt
loam, or sandy loam surface of fertile, friable humus soil of mineral organics,
not including peat or muck. Soil shall be screened topsoil, free of stones,
roots, sticks and any other extraneous materials. All topsoil furnished shall
be approved by the Design Engineer. Type 1 areas shall be topsoiled to a
depth of four (4) inches and Type 2 areas to a depth of two (2) inches.

B. Seeding and Fertilizing

Areas to be seeded and fertilized shall be carefully raked to even surfaces
and all stones, sticks and other debris removed.

The area to be seeded shall be fertilized with agricultural fertilizer 12-12-12
analysis, Davco or Agrico or equal, applied on the prepared surface at the
rate of 20 pounds per 1,000 square feet. Fertilizer shall be harrowed or
raked into the soil to a depth of not less than one (1) inch.

Seeds shall be furnished in durable bags. On each bag of seed, the vendor
shall attach a tag giving name, lot number, net weight of contents, purity
and germination. All seed shall be thoroughly mixed and sown in a method
which will ensure uniform distribution. Seeding during high winds or
inclement weather will not be permitted. All seed is to be raked in and
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compacted. The seed shall be sown at the rate of five (5) pounds per 1,000
feet. The seeding mixtures shall be composed of certified seed of the purity,
germination and proportions by weight as specified in the following table:

SEEDS MIXTURES
Minimum Minimum

Kind Purity Germination Typel Type 2
Perennial Rye 98% 90% 20% 50%
Grass
Kentucky Blue 90% 75% 60% 15%
Grass
Creeping Red 98% 80% 20% 35%
Fescue

C.  Muiching

Immediately after seeding all seeded areas, Type 1 and Type 2 shall be
mulched with unweathered small grain straw or hay spread uniformly at a
rate of 100 pounds per 100 square feet (two tons per acre). Hydroseeding
method with similar application rate will be allowed.

D. Mulching Anchoring

All mulch shall be anchored using one of the following methods. The
Contractor may use either method unless otherwise shown on the plans.

1. Method "A": The straw mulch shall be anchored by applying one of
the following asphalt products at the rate shown. The asphalt may
be blown on with the mulch or sprayed on immediately after the
mulch is spread.

Asphalt Product Application Rate
Liquid Asphalt
R.C.1,20r3;M.C.20r3 0.10 gal. per S.Y.

Emulsified Asphalt
RS.10or2; MS.2;0rS.S. 1 0.04 gal. per S.Y.

2. Method "B": A "Terra-Tak" mulch binder may be used in lieu of
asphalt. Mixing and application shall be done in accordance with the
manufacturer's recommendations.

3. Method "C": In areas with slopes greater than 10% or where shown

on the plans, the Contractor shall place mulch netting or excelsior
blanket mulch.
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Mulch Netting: Mulch shall be anchored by the use of mulch
netting. The light weight fibrous netting shall be properly
placed over the mulch and secured to the ground using wire
staples, spaced per manufacturer's recommendations.

Excelsior Blanket Mulch: An excelsior blanket shall be used in
lieu of other mulch. The excelsior blanket shall be a consistent
thickness of evenly distributed wood excelsior fibers, 80% of
which are six (6) inches or more in length. The top side of the
blanket shall be covered with a coarse net of twisted Kraft
paper or biodegradable extruded plastic mesh. Ends and
sides shall be securely butted and stapled with U-shaped wire
staples of a size and length suited to the soil conditions.

Ditches which have been grassed and maintained by the abutting property owner
shall be restored to the current Grand Traverse County/Leelanau County (where
applicable) specifications.

Ditches in which culverts or drain tile have been installed shall have the same tile
replaced, if in good condition, or a tile satisfactory to the Design Engineer installed
in its place at the original line and grade.

Catch basins shall be reconstructed, if removed or damaged.

FENCE REPLACEMENT

A.

B.

C.

Chain Link Fence shall be replaced according to M.D.O.T. specifications.

Other Fences shall be replaced equal to and of the same type as existing.

Salvaged material, if approved by the Engineer, may be used for
replacement.

COMMERCIAL SIGNS

Commercial signs, which must be removed by the Contractor in order for work to
proceed, shall be replaced and reconstructed to original condition. It is very
important that replacement follow immediately behind the construction work.
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BUILDING SEWERS

Building sewers shall include any and all parts of private residential, commercial
or industrial sewage disposal system such as sewer pipe, septic tanks, drainfield,
etc. Whenever the service of any such facility

is interrupted because of the Contractor's operations, he shall provide such interim
methods of sewage disposal as are required to maintain a safe, nuisance free,
non-polluting construction operation.

OTHER DEBRIS

The Contractor shall remove, at his own expense from the site, any and all broken
pipe, bricks, blocks, lumps of concrete, broken machinery, cans, containers, and
other trash and debris.

TREES

The Contractor shall endeavor to save as many trees as possible. Cut trees,
including stumps, shall be disposed of by the Contractor. Any elm tree which is
removed must be burned. Tree branches which become broken shall be removed
by cutting off flush with trunk and the cut on the trunk shall be painted with an
approved tree paint. Where removal of a stump would result in damage to existing
utilities, the stump may be removed by chipping to a depth of at least one foot
below the finished ground surface.

Trees removed by the Contractor and where approved by the Engineer shall be
replaced with a reasonably sized tree of the same variety. Trees along the State
Highways and County Roads that fall on the property line or in the road right-of-
way shall be replaced at a new location off the right-of-way.

Replacement trees of the deciduous or hardwood type shall be furnished from
nursery stock, at least 2 to 2% inches in diameter, and shall have the roots
contained in a ball of soil and wrapped in burlap.

Replacement trees of the evergreen type may be furnished from either nursery or
native stock, at least 8-10 feet in height, and shall have roots contained in a ball of
soil and wrapped in burlap.
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NOTES

1.

10.

1.

12.

13.

14.

15.

REFER TO SPECIFICATIONS (SECTION 9) FOR WATER MAIN DETAILS.
ALL MATERIALS ARE SUBJECT TO APPROVAL BY THE D.P.W.
ALL MATERIALS SHALL BE INSTALLED PER MANUFACTURER'S RECOMMENDATIONS.

PIPING AND VALVES IN METER VAULT TO BE THE SAME SIZE AS THE METER
AND PAINTED IN COMPLIANCE WITH SPECIFICATIONS.

ALL PIPING IS DUCTILE IRON. FITTINGS TO BE FLANGED.

REINFORCED CONCRETE METER VAULT TO BE DESIGNED AND REINFORCED FOR
DEAD LOAD, SOIL LOAD, AND HS20 WHEEL LOAD.

METER TO BE SUPPLIED BY DPW AND INSTALLED BY THE CONTRACTOR.
ALL HATCHES & COVERS TO BE LOCKABLE, COORDINATE WITH DPW.

CONTRACTOR SHALL BE RESPONSIBLE TO VERIFY WATER TABLE AND COORDINATE
WITH ENGINEER FOR BUOYANCY TO ADJUST BALLAST VOLUME AND INSTALL AS
NECESSARY AT NO ADDITIONAL COST TO THE PROJECT.

STAINLESS STEEL TO BE USED FOR ALL ANGLE IRON, PLATES, BRACKETS, AND
FITTINGS INSIDE PUMP CHAMBER.

METER VAULT AND WET WELL SHALL BE COATED WITH (2) COATS OF MASTIC ON
EXTERIOR AND RAVENCOAT, TNEMEC PERMAGLAZE 435, OR EQUAL ON INTERIOR
APPLIED IN ACCORDANCE WITH MANUFACTURERS RECOMMENDATIONS.

METER VAULT ELECTRICAL WIRING METHODS TO COMPLY WITH NATIONAL
ELECTRICAL CODE STANDARDS. ALL EQUIPMENT TO COMPLY WITH THE SAME.

THE MAGMETER SHALL BE ENDRESS HAUSER PROMAG 10W OR APPROVED EQUAL
AND TO BE INSTALLED PER MANUFACTURER'S RECOMMENDATIONS. MAGMETER TO
BE INSTALLED WITH 5X PIPE DIA. STRAIGHT PIPE LENGTH UPSTREAM AND 2X
PIPE DIA. STRAIGHT PIPE DOWNSTREAM. MAGMETER TO BE RATED FOR TOTAL
SUBMERGENCE.

CONTRACTOR IS RESPONSIBLE FOR PROVIDING, INSTALLING, ENERGIZING, AND
CALIBRATING INSTRUMENTATION INCLUDING FLOW METER.

METER VAULT SIZE TO BE COORDINATED WITH THE DPW AND ADEQUATELY SIZED

TO FIT PIPING AS SHOWN. VAULT CONSTRUCTION SHALL COMPLY WITH ASTM
C857 AND €858 AND RING/RISER SHALL COMPLY WITH ASTM C478.

WATER MAIN METER VAULT NOTES

NO SCALE
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ModMAG Electromagnetic Flow Meters

M-Series® | Electromagnetic Flow Meters

M2000
DESCRIPTION

The Badger Meter ModMAG® M2000 is the result of years of
research and field use of electromagnetic flow meter technology.
Based on Faraday’s law of induction, these meters can measure
water, wastewater, water-based fluids and other liquids that meet
minimum electrical conductivity.

Designed, developed and manufactured under strict quality
standards, this meter features sophisticated, processor-based
signal conversion with accuracies of +0.20% of rate £1 mm/s.
The wide selection of liner and electrode materials helps provide
maximum compatibility and minimum maintenance over a long
operating period.

The meter is best suited for bidirectional flow measurement of
fluids with a conductivity > 5 uS/cm (> 20 uS/cm for demineralized
water). The meter has high accuracy, is easy to use, and can be
chosen for a wide variety of applications. The backlit, four-line
display shows all actual flow measuring data, daily and complete
information, including alarm messages. The standard transmitter
has 4 programmable digital outputs, one digital input, power
output and different interfaces. Integrated system self checkup
makes putting into operation and service easier. For service
purpose, the meter configuration can be kept or transferred to
another meter without a new parametering via the optional
back-up parameter function.

APPLICATION

The M2000 transmitter can be integrally mounted to the sensor or
can be remote-mounted, if necessary and has many advantages
over other conventional technologies. The meter targets a variety
of applications and is well suited for the diverse water and
wastewater treatment industry. The M2000 meter can accurately
measure fluid flow—whether the fluid is water or a highly corrosive
liquid, very viscous, contains a moderate amount of solids, or
requires special handling. Today, electromagnetic meters are
successfully used in industries including building automation,

oil and gas, food and beverage, pharmaceutical, water and
wastewater, and chemical.

STRAIGHT PIPE REQUIREMENTS

Run sufficient straight-pipe at the sensor inlet and outlet for
optimum meter accuracy and performance. An equivalent of 3...7
diameters of straight pipe is required on the inlet (upstream) side
to provide a stable flow profile. Two (2) diameters are required on
the outlet (downstream) side.

In applications with limited space, the M2000 can be installed with
zero straight pipe requirements and fulfils the accuracy according
OIML R49 and MID Annex MI-001.

MAG-DS-01047-EN-22 (June 2022)

4 )
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FEATURES

«  Available in sizes 0.25...78 in. (6...2000 mm)

+  Accuracy of £0.2% of reading =1 mm/s

. Flow Range 0.03...12 m/s

+  Pulsed DC magnetic field for zero point stability
+ Integral and remote signal converter availability
. Power Supply of 100...240V AC/9...36V DC

- Corrosion-resistant liners for long life

+  Measurement largely independent of flow profile
« User friendly programming procedure

. Empty pipe detection

«  Power loss totalization

- Digital signal processor (32-bit)

. Non-volatile programming memory

«  LCDdisplay

. Rotating cover

. IP67 Housing

- Calibrated in state-of-the-art facilities

. Modbus®, HART, Profibus DP, M-Bus, BACnet MS/TP,
Modbus MS/TP, EtherNet/IP and BACnet/IP

. Integrated data logger

«  Verifications device

. NSF/ANSI/CAN 61 and 372 listed

« CSA/AWWA C715 certified

. BEACON®/AquaCUE® connectivity

Product Data Sheet



Electromagnetic Flow Meters, M2000

ELECTRODES

When looking from the end of the meter into the inside bore, the two measuring electrodes are positioned at three o'clock and nine o'clock.
M2000 electromagnetic meters have an “empty pipe detection” feature. This is accomplished with a third electrode positioned in the meter

at twelve o'clock.

If this electrode is not covered by fluid for a minimum five-second duration, the meter displays an “empty pipe detection” condition, sends
out an error message, if desired, and stops measuring to maintain accuracy. When the electrode again becomes covered with fluid, the error
message disappears and the meter resumes measuring.

As an option to using grounding rings, a grounding electrode (fourth electrode) can be built into the meter during manufacturing to assure
proper grounding. The position of this electrode is at six o'clock.

OPERATION

The flow meter is a stainless steel tube lined with a non-conductive material. Outside the tube, two DC powered electromagnetic coils
are positioned opposing each other. Perpendicular to these coils, two electrodes are inserted into the flow tube. Energized coils create a
magnetic field across the whole diameter of the pipe.

As a conductive fluid flows through the magnetic field, a voltage is induced across the electrodes. This voltage is proportional to the
average flow velocity of the fluid and is measured by the two electrodes. The M2000 transmitter receives the sensor’s analog signal,
amplifies that signal and converts it into digital information. At the processor level, the signal is analyzed through a series of sophisticated
software algorithms. After separating the signal from electrical noise, it is converted into both analog and digital signals that are used to
display rate of flow and totalization.

With no moving parts in the flow stream, there is no pressure lost. Also, accuracy is not affected by temperature, pressure, viscosity or
density and there is practically no maintenance required.

SPECIFICATIONS

NOTE: Permanently connected equipment requires the special considerations to satisfy the CEC and the Canadian deviations in the
standard, including overcurrent and fault protection as required.

NOTE: DN represents nominal diameter in mm.

Transmitter Specifications

Flow Range 0.10...39.4 ft/s (0.03...12 m/s)

Accuracy +0.20% m.v. = 1T mm/s OIML/MID: 2...12 in. (DN50...300) with 0d up and 0d downstream +1% > 0.5 ft/s (0.15 m/s)
Repeatability +0.1%

Power Supply AC Power Supply: 100...240V AC (+10%); Typical Power: 20V A or 15W; Maximum Power: 26V A or 20W

Optional DC Power Supply: 9...36V DG; Typical Power: 10W; Maximum Power: 14W

Analog Output

4...20mA, 0...20 mA, 0...10 mA, 2...10 mA (programmable and scalable)
Voltage sourced 24V DC isolated. Maximum loop resistance < 800 Ohms.

Digital Output

Four total, configurable 24V DC sourcing active output (up to 2),100 mA total, 50 mA each; sinking open collector output (up to
four), 30V DC max, 100 mA each; solid-state relay (up to 2), 48V DC, 500 mA max, either polarity

Absolute Digital Encoded output for connectivity to AquaCUE or BEACON cellular endpoints

Digital Input

Max 30V DC (programmable — positive zero return, external totalizer reset or preset batch start)

Frequency Output

Scalable up to 10 kHz, open collector up to 1 kHz, solid-state relay

Misc Output

High/low flow alarm (0...100% of flow), error alarm, empty pipe alarm, flow direction, preset batch alarm,
24V DC supply, ADE

Communication

RS232 Modbus RTU; RS485 Modbus RTU, HART, Profibus DP, BACnet MS/TP, Modbus MS/TP, EtherNet/IP and BACnet/IP require
separate daughterboards

Pulse Width Scalable up to 10 kHz, passive open collector up to 10 kHz, active switched 24V DC. Up to two outputs (forward and reverse). Pulse
width programmable from 1...1000 ms or 50% duty cycle.
Processing 32-bit DSP

Empty Pipe Detection

Field tunable for optimum performance based on specific application

Excitation Frequency

1 Hz, 3.75 Hz, 7.5 Hz or 15 Hz (factory optimized to pipe diameter)

Noise Dampening

Programmable 0...30 seconds

Low Flow Cut-Off

Programmable 0...10% of maximum flow

Galvanic Separation

250V

Fluid Conductivity

Minimum 5.0 uS/cm (minimum 20 uS/cm for demineralized water)

Fluid Temperature

With Remote Transmitter: PFA, PTFE & Halar 302° F (150° C)
With Meter-Mounted Transmitter: Rubber 178°F, (80° C), PFA, PTFE & Halar 212° F (100° C)

Ambient Temperature

-4...140° F (-20...60° C)

Relative Humidity

Up to 90 percent non-condensing
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Pollution Degree 2
Installation Category |l
Altitude 8202 ft (2500 m)

Flow Direction

Unidirectional or bidirectional two separate totalizers (programmable)

Totalization Programmable/resettable
Units of Measure Ounce, pound, liter, US gallon, imperial gallon, barrel, hectoliter, mega gallon, cubic meter, cubic feet, acre feet
Display 4 x 20 character display with backlight

Programming

Three-button, external manual or remote

Transmitter Housing

Cast aluminum, powder-coated paint

Mounting

Meter mount or remote wall mount (bracket supplied)

Locations

Indoor and outdoor

Meter Enclosure
Classification

Standard: NEMA 4X (IP67); Optional: Submersible NEMA 6P (IP68) depth of 2 m for 72 hr), remote transmitter required

Junction Box
Enclosure Protection

For remote transmitter option: powder-coated die-cast aluminum, NEMA 4 (IP67)

Cable Entries

M20 cable glands (3)

Optional Stainless
Steel
Grounding Rings

Meter Size Thickness of one ring Thickness of one ring (DIN Flanges)
Up through 10 in. 0.135in.(3.429 mm) 0.12in. (3 mm)
12...78in. 0.187 in. (4.750 mm) 0.12in.(3 mm)

NSF/ANSI/CAN 61 and
372 Listed

Models with hard rubber liner, 4 in. size and larger; PTFE liner, all sizes

OIML R49-1
MID MI-001
AWWA C715

Size range: DN50...300/2...12in.

Minimum straight inlet flow: 0 DN /outlet flow: 0 DN
Forward and reverse (bi-directional) flow on any orientation
Ratio (Q3/Q1) up to 250

Accuracy Class 1

Token Features

Data Logging (Blue token); Store/Restore (Red token); Firmware Upgrade (Black token)

M2000 Transmitter Dimensions

in. (mm)
7.09(180) 3.90 (99)
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Electromagnetic Flow Meters, M2000

Sensor Type Il Specifications

The electromagnetic sensor type Il is not only available in a number of different flange process connections (DIN, ANSI, JIS, AWWA) but also
in a number of liners like hard rubber, PTFE, PFA, or Halar. The sensor is configurable with up to 4 electrodes for measuring, empty pipe and
grounding electrodes. Available in sizes from DN 6 TO DN 2000 and nominal pressures up to PN 100, the sensor type Il is best suited for a

variety of applications in the industry and the water/waste water industry.

Size

1/4...78in. (DN 6...2000)

Flanges

Standard: ANSI B16.5, AWWA, ISO 1092-1, JIS and more in carbon steel; Optional: 304 or 316 stainless steel

Nominal Pressure

Up to 1450 psi (100 bar)

Pressure Rating

Line sizes 1/4...24 in: In accordance with ASME B16.5 Class 150 or Flange Rating Class 300
Line sizes 26...72 in: AWWA C-207 Class D or Class E Flange Rating

Protection Class

NEMA 4X (IP67), optional NEMA 6P (IP68)

Minimum Conductivity

5 pS/cm (20 uS/cm for demineralized water)

Liner Material

Hard/soft rubber 1...78in. (DN 25...2000) 32...176°F (0...80° Q)
PTFE 1/2...24in. (DN 15...600) -40...302°F (-40...150° Q)
Halar (ECTFE) 12in. (DN 300) and larger -40...302° F (-40...150° C)
PFA 1/4...3/8in.(DN6...10) —

Electrodes Materials

Hastelloy C (standard), Tantal
Platinum / Gold plated, Platinum / Rhodium

Housing

Standard: Carbon steel welded; Optional: 316 or 304 stainless steel

Electrode Materials

Standard: Hastelloy C22; Optional: 316 stainless steel, gold/platinum plated, tantalum, platinum/rhodium

Lay Length

1/4...3/4in. (DN 6...20) 6.7 in. (170 mm)
1...21in. (DN 25...50) 8.9in. (225 mm)
2-1/2...4in. (DN 65...100) 11.0in. (280 mm)
5...8in. (DN 125...200) 15.8 in. (400 mm)
10...14in. (DN 250...350) 19.7 in. (500 mm)
16...28 in. (DN 400...700) 23.6in. (600 mm)
30...40in. (DN 750...1000) 31.5in. (800 mm)
48...56in. (DN 1200...1400) 39.4in. (1000 mm)
64 in. (DN 1600) 63.0in. (1600 mm)
72in. (DN1800) 70.9in. (1800 mm)
78 in. (DN2000) 78.7 in. (2000 mm)

Sensor Type Il Dimensions

Remote Version in. (mm)

7.09 (180) 3.90 (99) 7.09 (180)
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Mounted Version in. (mm)

M2000-3

M20 (x3)

3.27 (83

M2000-2

IMPORTANT: Flange Sizes < 24 in., Standard: ANSI B16.5 Class 150 RF forged carbon steel; Optional: 300 Ib forged carbon steel, 316

or 304 stainless steel

Flange Sizes > 24 in., Standard: AWWA Class D Flanges RF forged carbon steel
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Flange ANSI Class 150
Up to 24 in. ASME B16.5 / > 24 in. AWWA Class D (ASME 16.47)
Size DN A Standard A 1SO* B1 B2 d2xn
inch mm inch mm inch mm inch mm inch mm inch mm inch mm inch mm
1/4 6 6.7 170 — — 9.0 228 1.3 288 3.5 89 24 61 06%x4 | 16x4
5/16 8 6.7 170 — — 9.0 228 11.3 288 3.5 89 24 61 06x4 | 16x4
3/8 10 6.7 170 — — 9.0 228 11.3 288 3.5 89 2.4 61 06x4 | 16x4
1/2 15 6.7 170 7.9 200 9.4 238 11.7 298 3.5 89 2.4 61 06x4 | 16x4
3/4 20 6.7 170 7.9 200 9.4 238 11.7 298 3.9 99 2.8 71 06x4 | 16x4
1 25 8.9 225 7.9 200 9.4 238 11.7 298 4.3 109 3.1 79 06x4 | 16x4
1-1/4 32 8.9 225 7.9 200 10.0 253 123 313 4.6 117 3.5 89 0.6x4 | 16x4
1-1/2 40 8.9 225 7.9 200 10.0 253 123 313 5.0 127 3.9 99 0.6x4 | 16x4
2 50 8.9 225 7.9 200 10.0 253 123 313 6.0 152 4.8 122 0.8x4 | 19x4
2-1/2 65 11.0 280 7.9 200 10.7 271 13.0 331 7.0 178 5.5 140 08x4 | 19x4
3 80 11.0 280 7.9 200 10.7 271 13.0 331 7.5 191 6.0 152 08x4 | 19x4
4 100 11.0 280 9.8 250 10.9 278 13.3 338 9.0 229 7.5 191 0.8x8 | 19x8
5 125 15.7 400 9.8 250 11.7 298 14.1 358 10.0 254 8.5 216 09x8 | 22x8
6 150 15.7 400 11.8 300 12.2 310 14.6 370 11.0 279 9.5 241 09x8 | 22x8
8 200 15.7 400 13.8 350 133 338 15.7 398 13.5 343 11.8 300 09x8 | 22x8
10 250 19.7 500 17.7 450 14.3 362 16.6 422 16.0 406 14.3 363 1.0x12 | 25x12
12 300 19.7 500 19.7 500 16.7 425 19.1 485 19.0 483 17.0 432 1.0x12 | 25x12
14 350 19.7 500 21.7 550 17.7 450 20.1 510 21.0 533 18.8 478 1.1x12 | 28x12
16 400 23.6 600 23.6 600 18.7 475 21.1 535 23.5 597 21.3 541 1.1x16 | 28x 16
18 450 23.6 600 25.6 — 19.7 500 22.0 560 25.0 635 22.8 579 |13x16| 32x16
20 500 23.6 600 25.6 — 20.7 525 23.0 585 27.5 699 25.0 635 1.3x20 | 32x20
24 600 23.6 600 30.7 — 23.1 588 25.5 648 32.0 813 29.5 749 | 1.4x20| 35x20
28 700 23.6 600 35.8 — 24.6 625 27.0 685 36.5 927 34.0 864 1.4x28 | 35x28
30 750 31.5 800 384 — 25.6 650 28.0 710 38.8 986 36.0 914 [ 1.4x28 | 35x28
32 800 31.5 800 40.9 — 26.9 683 29.3 743 41.8 1062 38.5 978 | 1.6x28 | 41x28
36 900 31.5 800 46.1 — 28.5 725 30.9 785 46.0 1168 42.8 1087 | 1.6x32 | 41x32
40 1000 31.5 800 51.2 — 31.1 790 335 850 50.8 1290 47.3 1201 | 1.6x36 | 41x36
42 1050 394 1000 53.7 — 325 825 34.8 885 53.0 1346 49.5 1257 | 1.6x36 | 41x36
48 1200 394 1000 61.4 — 354 900 37.8 960 59.5 1511 56.0 1422 | 1.6x44 | 41 x44
54 1350 394 1000 69.1 — 384 975 40.7 1035 66.3 1684 62.8 1595 | 1.9x44 | 48x44
56 1400 394 1000 71.7 — 394 1000 41.7 1060 68.8 1748 65.0 1651 | 1.9x48 | 48x48
Other sizes on request
IMPORTANT: ISO* sensor lay length according to ISO 20456
Flange ANSI Class 300 ASME B16.5
Size DN A Standard A ISO* B1 B2 d2xn
inch mm inch mm inch mm inch mm inch mm inch mm inch mm inch mm
1/2 15 6.7 170 7.9 200 9.4 238 11.7 298 3.8 95 2.6 67 06x4 | 16x4
3/4 20 6.7 170 7.9 200 9.4 238 11.7 298 4.6 117 3.3 83 08x4 | 19x4
1 25 8.9 225 7.9 200 9.4 238 11.7 298 49 124 3.5 89 08x4 | 19x4
1-1/4 32 8.9 225 7.9 200 10.0 253 12.3 313 5.3 133 3.9 99 08x4 | 19x4
1-1/2 40 8.9 225 7.9 200 10.0 253 123 313 6.1 155 4.5 114 09x4 | 22x4
2 50 8.9 225 7.9 200 10.0 253 123 313 6.5 165 5.0 127 08x8 | 19x8
2-1/2 65 11.0 280 7.9 200 10.7 271 13.0 331 7.5 191 5.9 149 09x8 | 22x8
3 80 11.0 280 7.9 200 10.7 271 13.0 331 8.3 210 6.6 168 09x8 | 22x8
4 100 11.0 280 9.8 250 10.9 278 13.3 338 10.0 254 7.9 200 09x8 | 22x8
5 125 15.7 400 9.8 250 11.7 298 14.1 358 11.0 279 9.3 235 09x8 | 22x8
6 150 15.7 400 11.8 300 12.2 310 14.6 370 12.5 318 10.6 270 [ 09x12 | 22x12
8 200 15.7 400 13.8 350 133 338 15.7 398 15.0 381 13.0 330 1.0x12 | 25x12
10 250 19.7 500 17.7 450 14.3 362 16.6 422 17.5 445 153 387 1.1x16 | 28x 16
12 300 19.7 500 19.7 500 16.7 425 19.1 485 20.5 521 17.8 451 1.3x16 | 32x16
14 350 19.7 500 21.7 550 17.7 450 20.1 510 23.0 584 20.3 514 | 1.3x20| 32x20
16 400 23.6 600 23.6 600 18.7 475 21.1 535 25.5 648 22.5 572 1.4x20 | 35x20
18 450 23.6 600 25.6 — 19.7 500 22.0 560 28.0 711 24.8 629 14x24 | 35x24
20 500 23.6 600 25.6 — 20.7 525 23.0 585 30.5 775 27.0 686 14x24 | 35x24
24 600 23.6 600 30.7 — 23.1 588 25.5 648 36.0 914 32.0 813 1.6x24 | 41x24
Other sizes on request

IMPORTANT: ISO* sensor lay length according to ISO 20456
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Electromagnetic Flow Meters, M2000

Flange EN 1092-1 /PN 10

Size DN A Standard A 1SO* B1 B2 d2xn
inch mm inch mm inch mm inch mm inch mm inch mm inch mm inch mm
8 200 15.7 400 13.8 350 133 338 15.7 398 13.4 340 11.6 295 09x8 | 22x8
10 250 19.7 500 17.7 450 14.3 362 16.6 422 15.6 395 13.8 350 | 09x12]22x12
12 300 19.7 500 19.7 500 16.7 425 19.1 485 17.5 445 15.7 400 | 09x12| 22x12
14 350 19.7 500 21.7 550 17.7 450 20.1 510 19.9 505 18.1 460 |[09x16| 22x16
16 400 23.6 600 23.6 600 18.7 475 21.1 535 222 565 20.3 515 1.0x16 | 26x 16
18 450 23.6 600 25.6 — 19.7 500 22.0 560 24.2 615 222 565 1.0x20 | 26 x20
20 500 23.6 600 25.6 — 20.7 525 23.0 585 26.4 670 244 620 | 1.0x20 | 26x20
24 600 23.6 600 30.7 — 23.1 588 25.5 648 30.7 780 28.5 725 1.2x20 | 30x20
28 700 23.6 600 35.8 — 24.6 625 27.0 685 35.2 895 33.1 840 12x24 | 30x24
32 800 31.5 800 40.9 — 26.9 683 29.3 743 40.0 1015 374 950 13x24 | 33x24
36 900 31.5 800 46.1 — 28.5 725 30.9 785 43.9 1115 413 1050 | 1.3x28 | 33x28
40 1000 31.5 800 51.2 — 31.1 790 33.5 850 48.4 1230 45.7 1160 | 1.4x28 | 36x28
48 1200 394 1000 61.4 — 354 900 37.8 960 57.3 1455 54.3 1380 | 1.5x32 | 39x32
56 1400 394 1000 71.7 — 394 1000 41.7 1060 65.9 1675 62.6 1590 | 1.7x36 | 42x36
Other sizes on request
IMPORTANT: ISO* sensor lay length according to ISO 20456
Flange EN 1092-1 /PN 16
Size DN A Standard A ISO* B1 B2 d2xn
inch mm inch mm inch mm inch mm inch mm inch mm inch mm inch mm
1/4 6 6.7 170 — — 9.0 228 1.3 288 3.5 90 2.4 60 06x4 | 14x4
5/16 8 6.7 170 — — 9.0 228 11.3 288 3.5 90 24 60 06x4 | 14x4
3/8 10 6.7 170 — — 9.0 228 11.3 288 3.5 90 2.4 60 06x4 | 14x4
1/2 15 6.7 170 7.9 200 9.4 238 11.7 298 3.7 95 2.6 65 06x4 | 14x4
3/4 20 6.7 170 7.9 200 9.4 238 11.7 298 4.1 105 3.0 75 0.6 x4 14 x4
1 25 8.9 225 7.9 200 9.4 238 11.7 298 4.5 115 3.3 85 06x4 | 14x4
1-1/4 32 8.9 225 7.9 200 10.0 253 123 313 5.5 140 3.9 100 0.7x4 | 18x4
1-1/2 40 8.9 225 7.9 200 10.0 253 12.3 313 5.9 150 43 110 0.7x4 | 18x4
2 50 8.9 225 7.9 200 10.0 253 12.3 313 6.5 165 4.9 125 0.7x4 | 18x4
2-1/2 65 11.0 280 7.9 200 10.7 271 13.0 331 7.3 185 5.7 145 0.7x4 18x4
3 80 11.0 280 7.9 200 10.7 271 13.0 331 7.9 200 6.3 160 0.7x8 | 18x8
4 100 11.0 280 9.8 250 10.9 278 13.3 338 8.7 220 7.1 180 0.7x8 | 18x8
5 125 15.7 400 9.8 250 11.7 298 14.1 358 9.8 250 8.3 210 0.7x8 | 18x8
6 150 15.7 400 11.8 300 12.2 310 14.6 370 11.2 285 9.4 240 09x8 | 22x8
8 200 15.7 400 13.8 350 133 338 15.7 398 134 340 11.6 295 09x8 | 22x12
10 250 19.7 500 17.7 450 14.3 362 16.6 422 15.9 405 14.0 355 1.0x12 | 26x 12
12 300 19.7 500 19.7 500 16.7 425 19.1 485 18.1 460 16.1 410 1.0x12 | 26x12
14 350 19.7 500 21.7 550 17.7 450 20.1 510 20.5 520 18.5 470 1.0x16 | 26x 16
16 400 23.6 600 23.6 600 18.7 475 21.1 535 22.8 580 20.7 525 1.2x16 | 30x16
18 450 23.6 600 25.6 — 19.7 500 22.0 560 25.2 640 23.0 585 1.2x20 | 30x20
20 500 23.6 600 25.6 — 20.7 525 23.0 585 28.1 715 25.6 650 | 1.3x20| 33x20
24 600 23.6 600 30.7 — 23.1 588 25.5 648 33.1 840 30.3 770 | 1.4x20| 36x20
28 700 23.6 600 35.8 — 24.6 625 27.0 685 35.8 910 33.1 840 14x24 | 36x24
32 800 31.5 800 40.9 — 26.9 683 29.3 743 40.4 1025 374 950 | 1.5x24|39x24
36 900 31.5 800 46.1 — 28.5 725 30.9 785 443 1125 413 1050 | 1.5x28 | 39x28
40 1000 31.5 800 51.2 — 31.1 790 335 850 49.4 1255 46.1 1170 | 1.7x28 | 42x28
48 1200 39.4 1000 61.4 — 354 900 37.8 960 58.5 1485 54.7 1390 | 1.9x32 | 48x32
56 1400 39.4 1000 71.7 — 394 1000 41.7 1060 66.3 1685 62.6 1590 | 1.9x36 | 48x 36
Other sizes on request
IMPORTANT: ISO* sensor lay length according to ISO 20456
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Flange EN 1092-1/PN 25

Size DN A Standard A I1SO* B1 B2 D K d2xn
inch mm inch mm inch mm inch mm inch mm inch mm inch mm inch mm
1/2 15 6.7 170 7.9 200 9.4 238 11.7 298 3.7 95 2.6 65 06x4 | 14x4
3/4 20 6.7 170 7.9 200 9.4 238 11.7 298 4.1 105 3.0 75 06x4 | 14x4
1 25 8.9 225 7.9 200 9.4 238 11.7 298 4.5 115 33 85 06x4 | 14x4
1-1/4 32 8.9 225 7.9 200 10.0 253 12.3 313 5.5 140 3.9 100 0.7x4 | 18x4
1-1/2 40 8.9 225 7.9 200 10.0 253 12.3 313 5.9 150 4.3 110 0.7x4 | 18x4
2 50 8.9 225 7.9 200 10.0 253 123 313 6.5 165 4.9 125 0.7x4 | 18x4
2-1/2 65 11.0 280 7.9 200 10.7 271 13.0 331 7.3 185 5.7 145 0.7x4 18x8
3 80 11.0 280 7.9 200 10.7 271 13.0 331 7.9 200 6.3 160 0.7x8 | 18x8
4 100 11.0 280 9.8 250 10.9 278 133 338 9.3 235 7.5 190 09x8 | 22x8
5 125 15.7 400 9.8 250 11.7 298 14.1 358 10.6 270 8.7 220 1.0x8 | 26x8
6 150 15.7 400 11.8 300 12.2 310 14.6 370 11.8 300 9.8 250 1.0x8 | 26x8
8 200 15.7 400 13.8 350 13.3 338 15.7 398 14.2 360 12.2 310 1.0x8 | 26x12
10 250 19.7 500 17.7 450 14.3 362 16.6 422 16.7 425 14.6 370 1.2x12 | 30x12
12 300 19.7 500 19.7 500 16.7 425 19.1 485 19.1 485 16.9 430 |[1.2x12] 30x16
14 350 19.7 500 21.7 550 17.7 450 20.1 510 21.9 555 19.3 490 |[13x16] 33x16
16 400 23.6 600 23.6 600 18.7 475 21.1 535 244 620 21.7 550 [1.4x16]|36x16
18 450 23.6 600 25.6 — 19.7 500 22.0 560 26.4 670 23.6 600 | 1.4x20 ]| 36x20
20 500 23.6 600 25.6 — 20.7 525 23.0 585 28.7 730 26.0 660 1.4x20 | 36 x20
24 600 23.6 600 30.7 — 23.1 588 25.5 648 333 845 30.3 770 1.5x20 | 39x20
28 700 23.6 600 35.8 — 24.6 625 27.0 685 37.8 960 344 875 1.7x24 | 42x24
32 800 31.5 800 40.9 — 26.9 683 29.3 743 42.7 1085 39.0 990 | 1.9x24 | 48x24
36 900 31.5 800 46.1 — 28.5 725 30.9 785 46.7 1185 429 1090 | 1.9x28 | 48x28
40 1000 31.5 800 51.2 — 31.1 790 33.5 850 52.0 1320 47.6 1210 | 2.2x28 | 56x 28
Other sizes on request
IMPORTANT: ISO* sensor lay length according to ISO 20456
Flange EN 1092-1 /PN 40
Size DN A Standard A ISO* B1 B2 D K d2xn
inch mm inch mm inch mm inch mm inch mm inch mm inch mm inch mm
1/2 15 6.7 170 7.9 200 9.4 238 11.7 298 3.7 95 2.6 65 06x4 | 14x4
3/4 20 6.7 170 7.9 200 9.4 238 11.7 298 4.1 105 3.0 75 06x4 | 14x4
1 25 8.9 225 7.9 200 9.4 238 11.7 298 4.5 115 3.3 85 06x4 | 14x4
1-1/4 32 8.9 225 7.9 200 10.0 253 12.3 313 5.5 140 3.9 100 0.7x4 | 18x4
1-1/2 40 8.9 225 7.9 200 10.0 253 12.3 313 5.9 150 43 110 0.7x4 | 18x4
2 50 8.9 225 7.9 200 10.0 253 123 313 6.5 165 49 125 0.7x4 | 18x4
2-1/2 65 11.0 280 7.9 200 10.7 271 13.0 331 7.3 185 5.7 145 0.7x4 | 18x8
3 80 11.0 280 7.9 200 10.7 271 13.0 331 7.9 200 6.3 160 0.7x8 | 18x8
4 100 11.0 280 9.8 250 10.9 278 13.3 338 9.3 235 7.5 190 09x8 | 22x8
5 125 15.7 400 9.8 250 11.7 298 14.1 358 10.6 270 8.7 220 1.0x8 | 26x8
6 150 15.7 400 11.8 300 12.2 310 14.6 370 11.8 300 9.8 250 1.0x8 | 26x8
8 200 15.7 400 13.8 350 133 338 15.7 398 14.8 375 12.6 320 1.2x8 | 30x12
10 250 19.7 500 17.7 450 14.3 362 16.6 422 17.7 450 15.2 385 1.3x12 | 33x12
12 300 19.7 500 19.7 500 16.7 425 19.1 485 20.3 515 17.7 450 13x12| 33x16
14 350 19.7 500 21.7 550 17.7 450 20.1 510 22.8 580 20.1 510 14x16 | 36x16
16 400 23.6 600 23.6 600 18.7 475 21.1 535 26.0 660 23.0 585 1.5x16 | 39x16
18 450 23.6 600 25.6 — 19.7 500 22.0 560 27.0 685 24.0 610 1.5x20 | 39x20
20 500 23.6 600 25.6 — 20.7 525 23.0 585 29.7 755 26.4 670 1.7x20 | 42x20
24 600 23.6 600 30.7 — 23.1 588 25.5 648 35.0 890 31.3 795 1.9x20 | 48x20
Other sizes on request

IMPORTANT: ISO* sensor lay length according to ISO 20456
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Electromagnetic Flow Meters, M2000

Weight and Flow Range
Size ESt"’c;:htm’ZVgg:)ght Flow Range
in. DN Ib (kg) uUs Metric
1/4 6 8(3.5) 0.0134...5.4 GPM 0.051...20.4 I/min
5/16 8 8(3.5) 0.0239...9.6 GPM 0.09...36.2 I/min
3/8 10 8(3.5) 0.0373...14.9 GPM 0.141...57 I/min
1/2 15 10 (4.5) 0.084...33.6 GPM 0.318...127 I/min
3/4 20 10 (4.5) 0.149...60 GPM 0.57...226 |/min
1 25 11(5) 0.233...93 GPM 0.88...353 I/min
1-1/4 32 13 (6) 0.382...153 GPM 1.45...579 |/min
1-1/2 40 15.5(7) 0.6...239 GPM 2.26...905 I/min
2 50 19 (8.5) 0.93...373 GPM 3.53...1,414 1/min
2-1/2 65 27.5(12.5) 1.58...631 GPM 0.358...143 m*h
3 80 31(14) 2.39...956 GPM 0.54...217 m*/h
4 100 42(19) 3.73...1,494 GPM 0.85...339 m*h
5 125 53 (24) 5.8...2,334 GPM 1.33...530 m’/h
6 150 60.5 (27.5) 8.4...3,361 GPM 1.91...763 m’/h
8 200 87 (39.5) 14.9...5,975 GPM 3.39...1,357 m*/h
10 250 129 (58.5) 23.3...9,336 GPM 5.3...2,121 m*/h
12 300 204 (92.5) 33.6...13,444 GPM 7.6...3,054 m*h
14 350 262 (119) 45.7...18,299 GPM 10.4...4,156 m*/h
16 400 344 (156) 60...23,901 GPM 13.6...5,429 m*/h
18 450 397 (180) 76...30,250 GPM 17.2...6,870 m*/h
20 500 470 (213) 93...37,345 GPM 21.2...8,482 m’/h
22 550 549 (249) 113...45,188 GPM 25.7...10,263 m*/h
24 600 617 (280) 134...53,777 GPM 30.5...12,214 m’/h
28 700 — 183...73,197 GPM 41.6...16,625 m*/h
30 750 930 (422) 210...84,027 GPM 47.7...19,085 m*/h
32 800 1171 (531) 239...95,604 GPM 543...21,714 m*/h
36 900 1378 (625) 302...120,999 GPM 69...27,482 m*h
40 1000 — 373...149,381 GPM 85...33,928 m*/h
48 1200 1788 (811) 538...215,109 GPM 122...48,857 m*/h
56 1400 — 732...292,787 GPM 166...66,499 m*/h
60 1500 2112 (958) 840...336,108 GPM 191...76,338 m*/h
64 1600 2339 (1061) 956...382,416 GPM 217...86,856 m’/h
72 1800 3219 (1460) 1210...483,996 GPM 275...109,927 m*/h
78 2000 4101 (1860) 1494...597,525 GPM 339...135,713 m’/h
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Product Data Sheet

Sensor Type Ill Specifications

Thanks to its very short lay length, the sensor type lll is often the right alternative to a lot of applications. Delivered with a PTFE liner, the
sensor type Il has a standard nominal pressure of PN 40.

Size

1...4in. (DN 25...100)

Process Connection

Wafer connection (in-between flange mounting)

Nominal Pressure

580 psi (40 bar)

Protection Class

NEMA 4X (IP67), optional NEMA 6P (IP68)

Minimum Conductivity

5 uS/cm (20 uS/cm for demineralized water)

Liner Materials

PTFE

Electrode Material

Hastelloy C (Standard), Tantal, Platinum / Gold Plated, Platinum / Rhodium

Housing Carbon Steel / optional stainless steel
1...2iin. (DN 25...50) 4in. (100 mm)
Lay Length 2-1/2...4in. (DN 65...100) 6in. (150 mm)
Sensor Type lll Dimensions
Remote Version Mounted Version
in. (mm) in. (mm)
7.09 (180) 39099 . 7090180 3.27 (83)
AL e & A A —
s @ @ 4 :
g g | [ P |
~ o 0
g~ S +
NN — - 4 4
2 3 ooo| P 2
—| M~
- i 8 -+
Sk o =
v 20 L I I D
m [ T
N } |
| I
| i
13.15 (80) j j
<> ‘ y
A ‘:‘ y ,,,,L,,,,,% <
Q - | Y g
= ! | | <]
R ‘ | 5
3
) 4
5 « A
c l
) | s
A >
in. DN A B1 B2 D
1 25 3.94 (100) 9.37 (238) 7.24(184) 291 (74)
1-1/4 32 3.94 (100) 9.57 (243) 7.44 (189) 3.31(84)
1-1/2 40 3.94 (100) 9.76 (248) 7.64 (194) 3.70 (94)
2 50 3.94 (100) 9.96 (253) 7.83 (199) 4.09 (104)
2-1/2 65 5.91 (150) 10.47 (266) 8.35(212) 5.08 (129)
3 80 5.91(150) 10.67 (271) 8.54 (217) 5.51(140)
4 100 5.91(150) 10.98 (279) 8.86 (225) 6.14 (156)
580 psi (40 bar)
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Electromagnetic Flow Meters, M2000

Sensor with Sanitary Process Connections Specifications

The sensor model is available with Tri-Clamp® BS4825/1S02852, DIN11851, and more process connections. The sanitary sensor is delivered in
a stainless steel housing and with PTFE/PFA lining.

Size

3/8...41in.(DN 10...100)

Process Connection

Tri-Clamp BS4825/1S02852, DIN 11851, customer specified, and more

Nominal Pressure

145/230 psi (10/16 bar)

Protection Class

NEMA 4X (IP67), optional NEMA 6P (IP68)

Minimum Conductivity

5 puS/cm (20 uS/cm for demineralized water)

Liner Materials

PTFE/PFA

[-40...302° F (-40...150° C)

Electrode Material

Standard: Hastelloy C; Optional: Tantal, Platinum / Gold plated, Platinum / Rhodium

Housing Standard: Carbon Steel; Optional: Stainless Steel
Tri-Clamp Connection 3/8...2in.(DN 10...50) 6in. (145 mm)
2-1/2...4in. (DN 65...100) 8in. (200 mm)
Lay Length 3/8...3/4in. (DN 10...20) 7in. (175 mm)
DIN 11851 Connection 1...2in. (DN 25...50) 9in. (225 mm)

2-1/2...4in. (DN 65...100)

11in. (280 mm)

DIN 11851 Connection Dimensions

Remote Version

Mounted Version

in. (mm) in.mm
7.09(180) 390099) 7.09(180) 3.27 (83)
fa— > + : A A @ |
A | —
s ) P S I DR T
0 \ g +——
|8 i S 000 3
23 000 2 Al ~ 1
=N i 2 L o
O N | [an) @ } =
2 = ] 5
= ® ® = 5 |
g ) 3
§A\ 010&5.7— 1
H @ > | \
o~
2.56 (65) kJ . 2
g
4.80(122) 3 ‘3‘3.15’(80)
P j‘ in. DN A B1 B2 D
= : 3/8 10 6.69(170) | 9.37(238) | 7.24(184) | 2.91(74)
ja) T 172 15 6.69 (170) | 9.37(238) | 7.24(184) | 291(74)
N 3/4 20 6.69(170) | 9.37(238) | 7.24(184) | 2.91(74)
< 1 25 8.86(225) | 9.37(238) | 7.24(184) | 2.91(74)
= ey 1-1/4 32 8.86(225) | 9.57(243) | 7.44(189) | 3.31(84)
: 1-1/2 40 8.86(225) | 9.76(248) | 7.64(194) | 3.70(94)
} 2 50 8.86(225) | 9.96(253) | 7.83(199) | 4.09 (104)
: 2-1/2 65 11.02 (280) | 10.47 (266) | 8.35 (212) | 5.08 (129)
/ 3 80 11.02 (280) | 10.67 (271) | 8.54(217) | 5.51(140)
N @) 4 100 [ 11.02(280) | 1098 (279) | 886 (225) | 6.14(156)
M g 230 psi (16 bar)
\ 4 §
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Product Data Sheet

Tri-Clamp Connection Dimensions

Remote Version Mounted Version
in. (mm) in. (mm)
7.09(180) 3.90 (99) 7.09 (180) 3.27 (83)
N W Y 7y — @ @E
| =
i - e | =
e | [ P | 2 b o
g . i o ooo o)
% 8 e 21 o i
© s - = @ o] =
< s '
- v |@ @ 239
3
2 |
\ ~Y §
Q
=
13- 15 (80)
— 1
§ J‘r in. DN A B1 B2 D
= | 3/8 10 5.71 (145) 8.98 (228) 7.52(191) | 2.91(74)
R‘ 1/2 15 5.71(145) 8.98 (228) 7.52(191) | 2.91(74)
< 3/4 20 5.71(145) 8.98 (228) 7.52(191) | 2.91(74)
pax I 1 25 | 571(145) | 898(228) |7.52(191)| 2.91(74)
1-1/2 40 5.71(145) 9.37 (238) 7.91(201) | 3.70 (94)
2 50 5.71(145) 9.57 (243) 8.11(206) | 4.09 (104)
2-1/2 65 7.87 (200) | 10.08 (256) | 8.62(219) | 5.08 (129)
3 80 7.87 (200) | 10.28(261) | 8.82(224) | 5.51 (140)
\ 4 _ 4 100 7.87 (200) | 10.59(269) |9.13(232) | 6.14 (156)
§ 150 psi (10 bar)
IS
=
Tri-Clamp Connection
I BS4825 1S02852
% Size oD ID Size oD ID
[ in. in. mm in. mm DN in. mm in. mm
— — — — — 10 0.98 25.0 0.55 14.0
1/2 0.98 25.0 0.37 9.4 15 1.99 50.5 0.71 18.1
3/4 0.98 25.0 0.62 15.75 20 1.99 50.5 0.90 229
a 1 _ =) 1 1.99 50.5 0.87 221 25 1.99 50.5 1.13 28.7
= o — — — — — 32 252 | 640 | 151 384
1-1/2 1.99 50.5 1.37 34.8 40 2.52 64.0 1.74 443
2 2.52 64.0 1.87 47.5 50 3.05 77.5 2.22 56.3
2-1/2 3.05 77.5 2.37 60.2 65 3.58 91.0 2.84 72.1
! 3 3.58 91.0 2.87 729 80 417 106.0 3.32 84.3
‘ 4 4.69 119.0 3.83 97.4 100 5.12 130.0 432 109.7

Nominal Pressure 145 psi (10 bar)
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Electromagnetic Flow Meters, M2000

OIML APPROVED METER

The M2000 is type approved according to the international water meter standards OIML R49. The meter is approved as Class | and Class Il for
the detector sizes 2...12 inches (DN 50...300).

+*E%
‘ Cl.II=5%
Cl.1=3%
o
Cl.ll=2% =
Cl.1=1% N
o
S
)
0
<
— ] — - @
Q1 Q2 Q3 Q4
Q2/Q1=1.6 and Q4/Q3 =1.25
OIML R 49 specification for Class |
Size in. (DN) 2 (50) 21/2(65) 3(80) 4(100) 5(125) 6 (150) 8 (200) 10 (250) | 12(300)
R (Q3/Q1) 200 200 200 250 250 160 160 160 100
Q1 [m?*/h) 0.315 0.5 0.8 1 1.6 3.94 6.25 10 15.63
Q2 [m?/h) 0.504 0.8 1.28 1.6 2.56 6,3 10 16 25
Q3 [m?®/h) 63 100 160 250 400 630 1000 1600 1600
Q4 [m*/h) 78.75 125 200 312.5 500 787.5 1250 2000 2000
OIML R49 Class 1

OIML R 49 specification for Class Il

Size in. (DN) 6(150) | 8(200)
R (Q3/Q1) 250 250
Q1 [m3/h) 2.52 4
Q2 [m’/h) 4,03 6.4
Q3 [m3/h) 630 1000
Q4 [m?/h) 787.5 1250
OIML R49 Class 2

MID APPROVED METER (MI-001)

The M2000 is type approved according to Directive 2004/22/EC of the European Parliament and Council of March 31, 2004 Measuring
Instruments (MID) Annex MI-001. The meter is approved for the detector sizes 2...12 inches (DN 50...300).

+E%
‘ Cl.l=5%
\ )]
clll=2% =
a
o
o
o
Te]
<
— 1 — - o
Q1 Q2 Q3 Q4
Q2/Q1=1.6and Q4/Q3 =1.25
size in. (DN) | 2 (50) 2-1/2(65) |3(80) 4(100) 5(125) 6 (150) 8 (200) 10(250) |12 (300)
R (Q3/Q1) |200 200 200 250 250 250 250 160 100
Q1 [m*h) 0315 0.5 0.8 1 16 2.52 4 10 15.63
Q2 [m*h) |0.504 0.8 1,28 1.6 2.56 403 6.4 16 25
Q3[m’h) |63 100 160 250 400 630 1000 1600 1600
Q4 [m?/h) |78.75 125 200 3125 500 787.5 1250 2000 2000

The conformity declaration of above certificate is according to module B (type approval) and D (quality insurance of production).
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Product Data Sheet

PART NUMBER CONSTRUCTION

If you are interested in a product configuration that is not designated for your region, please contact Badger Meter.

Sensor and Transmitter Ordering Information for North America
Hard Rubber Liner

 —

] I[E]

]

]

M2000

1/4in.
5/161n.
3/8in.
1/2in.
3/4in,
Tin.
1-1/4in.
1-172in,
2in.
21/2in.
3in.
4in,
5in.
6in.
8in.
10in.
12in.
14in.
16in.
18in.
20in.
22in.
24in.
28in.
30in.
32in.
36in.
40in.
42in.
48in.
54in.

Meter Type- Standard LL

Meter Type

Detector

HARD RUBBER
C-Steel
300# flanges

Electrodes &
Grounding
HARD RUBBER
Stainless Steel
150¢ flanaes

N/A

N/A

|Emmdas&. rounding

Stainless Steel with 316 5

less Steel Grounding Rings
Platinum Plated with 316 Stainless Steel Grounding Rings
Tantalum with 316 Stainless Steel Grounding Rings.

with 316 Stainless

Tantalum Electrode and Grounding Elects

Alloy C Electrode and Grounding Electrode
Stainless Steel Electrode and Grounding Electrode
Platinum Plated Electrode and Grounding Electrode

rode

Platinum/Rhodium Electrode and Grounding Electrode

Rings

Ir0on® 0w

ier Type
110/220V AG; Meter Mounted
110/220V AC; Remote Mounted

24V DG; Meter Mounted
24V DG; Remote Mounted
24V DC; Remote Mounted; Submersible

24V DC; Remote Mounted; [

1
110/220V AC; Remote Mounted; Submersible (IP68)

P68)

Amplifier

»

Remote Cable
Length

@anm

Remote Cable Length
None

5 ft. Standard Cable

10 ft. Standard Cable
15 ft. Standard Cable

50 . Standard Cable
75 ft. Standard Cable
100 ft. Standard Cable
125 ft. Standard Cable
150 ft. Standard Cable
175 ft. Standard Cable
200 ft. Standard Cable
225 ft. Standard Cable
250 ft. Standard Cable
275 ft. Standard Cable
300 ft. Standard Cable
325 ft. Standard Cable
350 ft. Standard Cable
375 ft. Standard Cable
400 ft. Standard Cable
425 ft. Standard Cable
450 ft. Standard Cable
475 ft. Standard Cable
500 ft. Standard Cable

Communications/
Outputs

®z o

Twist Tight - 5 ft. (MTR, ASSY)

Wiring
Method

Twist Tight - 25 ft. (MTR, ASSY)
Twist Tight - 75 ft. (MTR, ASSY)
Nicor- 6 ft. (MTR, ASSY)
Nicor- 25 ft. (MTR, ASSY)

Itron - 5 ft. (MTR, ASSY)

Itron - 25 ft. (MTR, ASSY)

Unit of Measure Totalizer/ Flow Rate
[

Gallons/cubic feet per minute
Gallons/cubic meters per second
Cubic Meters/gallons per minute
Cubic Meters/cubic meters per second
Cubic Meters/cubic meters per minute
Cubic Meters/cubic meters per hour
Cubic Feet/gallons per minute

Cubic Feet/cubic feet per minute
Cubic Feet/cubic meters per hour
Liters/gallons per minute

Liters/liters per second

Liters/liters per minute

Liters/liters per hour

Million Gallons/gallons per minute
Gallons/millions gallons per day

Acre Feet/gallons per minute
Second-Foot Day/cubic feet per second
Custom Units

Unit of Measure
Totalizer/ Flow Rate

NW>®Z0®ZrxomnI—AmnoOw

Testing & Tagging

Testing &
Tagging

3rd Party Calibrated
Factory Calibrated/Stainless Steel Tag
3rd Party Calibrated w/ Stainless Steel Tag

State of Kansas Certified

=W

June 2022
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ORION® Cellular Water Endpoints

DESCRIPTION

ORION® Cellular water endpoints are innovative, two-way
endpoints for smart water applications. The endpoints utilize
existing loT (Internet of Things) cellular infrastructure to efficiently
and securely deliver meter reading data to the utility in a Network
as a Service (NaaS) approach. Leveraging existing cellular
infrastructure, the NaaS$ solution offers all the performance benefits
of AMI, while eliminating network-related maintenance and
technology concerns and enhancing deployment flexibility.

Cellular endpoints are members of the time-tested ORION family
of products from Badger Meter, designed for maximum flexibility.
Since 2002, the ORION product family has provided comprehensive
Advanced Metering Analytics (AMA) for interval meter reading and
data capture using both one-way and two-way communications.

FUNCTIONALITY

Operation: ORION Cellular water endpoints communicate with

the encoder and capture 15-minute interval read data and meter
status information. The endpoints then automatically broadcast the
information, including endpoint status information, via the cellular
network to BEACON® Software as a Service (SaaS). ORION NaasS is
powered by the proven ORION system for interval data capture and
two-way communication. The solution employs cellular endpoints
which, as they leverage the public cellular network and require no
proprietary gateways to operate, dramatically reduce infrastructure
requirements compared to a traditional fixed network. This speeds
installations and simplifies expansion as a system evolves.

The endpoints are designed to call in four times each workday and
feature a configurable schedule that enables utility customers to
select call-in times that best support their processes.

Activation: ORION Cellular water endpoints are shipped

in an inactive, non-transmitting state. The Badger Meter IR
Communication Device can be used to activate the endpoints and
verify the encoder connection. Successful endpoint function can be
confirmed through a web app demonstrating that communication
has been verified to both the encoder and the network.

Alternatively, the endpoints offer a Smart Activation feature. After
installation, the endpoints begin broadcasting data when the
encoder senses the first usage of water. No field programming or
special tools are required.

Broadcast Mode: ORION Cellular water endpoints broadcast fixed
network reading data through the secure cellular network within
the service area.

Specific configurations also transmit a radio frequency (RF)
message to facilitate troubleshooting in the field. See
"Configurations" on page 2.

Data Storage: The endpoints store 42 days of 15-minute data.

Badger Meter

®

ORI-DS-02957-EN-12 (December 2024)

4 A

\ ORION Cellular C endpoint (pictured) )

Output Message: ORION Cellular water endpoints broadcast a
unique serial number, meter reading data, and applicable status
indicators. As an advanced data security measure, each message is
securely transported to BEACON SaaS$ only via private network and
never over the public internet.

APPLICATION

Configurations: ORION Cellular water endpoints are multi-purpose
endpoints that can be deployed in indoor, outdoor and pit
(non-metal pit lid) applications. The electronics and battery
assembly are fully encapsulated in epoxy for environmental
integrity. The endpoint is available with a connector assembly

for ease of installation.

Meter Compatibility: When attached to a Badger Meter

High Resolution Encoder, the ORION Cellular water endpoint
is compatible with all current Badger Meter Recordall® Disc,
Turbo Series, Compound Series, Combo Series and Fire Service
meters and assemblies, and with E-Series G2° Ultrasonic,
E-Series® Ultrasonic, E-Series® Ultrasonic Plus, and ModMAG®
electromagnetic flow meters.

Encoder Compatibility: The ORION Cellular water endpoint is
suitable for use with a Badger Meter High Resolution Encoder as
well as the following Badger Meter approved three-wire encoder
registers that have a manufacture date within 10 years of the
current date as long as the encoder has three wires connected to it
and is programmed into the three-wire output mode for AMR/AMI:
Honeywell® (Elster/ABB) ScanCoder, evoQ4 meter with Sensus®
protocol module; Master Meter® Octave® Ultrasonic meter encoder
output; Metron-Farnier Hawkeye; Mueller Systems 420 Solid State
Register (SSR) LCD; Neptune® ProRead, E-Coder®, ARB-V®, and
ProCoder; and Sensus iPerl®.

Product Data Sheet



ORION® Cellular Water Endpoints

SPECIFICATIONS FEATURES
5.125in. (130 mm) (H) Smart City Ready Future-proof technology
. . 1.75 in. (44 mm) Diameter at top Communication Type Two-way
Dimensions s :
2625 in. (W) x 2.875 in. (D) at base Application Type Control/Monitor
(67 mm (W) x 73 mm (D) at base) Endpoint Communication fCom}qurable cr?ll-m Isz(flhedule, up to
LTE-M cellular network (primary ourtimes each workday
Broadcast Network communication technology) Reading Interval Type 15-minute
NB-loT (secondary communication Encoder Compatibility Absolute
technology for certain variants) K K
Fixed Network Reading | v
RF Message for Where available (see table below)
Troubl hg X frequency is FCC-regulated 902...928 Cut-Wire Indication v
roubleshooting MHz frequency hopping modulation
Encoder Error v
Operating Temperature
Range Low Battery Indication v
- Storage, Meter Reading -40...60° C (-40...140°F) Remote Clock v
and RF Message (for Synchronization
troubleshooti
roubleshooting) Firmware Upgrades v
«  Cellular Communications | -20...60° C (-4...140°F)
CONFIGURATIONS
Humidity 0%...100% condensing
s . . Endpoint Notes
1) lith h | chl
Battery One (1) lithium thionyl chloride ORION Cellular C Includes RF and IR messages for
D cell (nonreplaceable) .
troubleshooting
Construction: All ORION Cellular water endpoints are housed in an ORION Cellular HLD Includes RF apd IR messages for
engineered polymer enclosure with an ORION RF board, battery and troubleshooting
P ORION Cellular LTE-M Includes RF and IR messages for
antenna. For long-term performance, the enclosure is fully potted troubleshooting

to withstand harsh environments and to protect the electronics in

flooded or submerged pit applications. NOTE: For the ORION Cellular LTE-MP endpoint, see the

ORION Cellular LTE-MP Endpoint product data sheet,
Wire Connections: ORION Cellular water endpoints are available available at www.badgermeter.com.
with inline connectors (Twist Tight® or Nicor®) for easy installation
and connection to compatible encoders/meters. The endpoints are
also available with flying leads for field splice connections. Other ORION Cellular endpoints are

wire connection configurations may be available upon request. loT Network Certified by CTIA, an association
representing the U.S. wireless communications
industry and companies throughout the mobile
ecosystem. The certification signifies that the
endpoints meet global 4G and 5G standards and
are ready for use on wireless loT networks.

License Requirements:  ORION Cellular water endpoints comply with Part 15, Part 22, Part 24, and Part 27 of the FCC Rules. No license is required by the utility to operate an
ORION meter reading system. This device complies with Industry Canada license-exempt RSS standard(s).

Transportation: WARNING: The operation of transmitters and receivers on airlines is strictly prohibited by the Federal Aviation Administration. As such, the shipping of
radios and endpoints via air is prohibited. Please follow all Badger Meter return and/or shipping procedures to prevent exposure to liability.

Warning: To reduce the possibility of electrical fire and shock hazards, never connect the cable from the endpoint to any electrical supply source. The endpoint
cable provides SELV low voltage limited energy power to the load and should only be connected to passive elements of a water meter register.

Caution: Endpoint batteries are not replaceable. Users should make no attempt to replace the batteries.
Changes or modifications to the equipment that are not expressly approved by Badger Meter could void the user’s authority to operate the equipment.

E-Series G2, E-Series, ModMAG, ORION and Recordall are registered trademarks of Badger Meter, Inc. Other trademarks appearing in this document are the property of their
respective entities. Due to continuous research, product improvements and enhancements, Badger Meter reserves the right to change product or system specifications without
notice, except to the extent an outstanding contractual obligation exists. © 2024 Badger Meter, Inc. All rights reserved.

www.badgermeter.com
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