
Upon request to the Title IX Coordinator, Ashley Nevins, and the Gogebic-Ontonagon Intermediate School District shall make reasonable 
accommodations for a person with disabilities to be able to participate in these meetings.

Please call 906-575-3438 to make arrangements.

SPECIAL MEETING
BOARD OF EDUCATION

GOGEBIC-ONTONAGON INTERMEDIATE SCHOOL DISTRICT
CONFERENCE ROOMS A & B

THURSDAY, AUGUST 7, 2025, 6:00 PM

This meeting is a meeting of the Board of Education in public for the purpose of conducting the School District's business and is not to be 
considered a public community meeting. There is a time for public participation during the meeting as indicated on the agenda. Visitors 
wishing to address the board shall follow Board Policy 2504.

Mission Statement:

The Gogebic-Ontonagon ISD will serve students and families by creating, leading, supporting, and enriching 
educational opportunities in Gogebic and Ontonagon counties.

A. Pledge of Allegiance & Roll Call

B. Public Comment
Except during a public participation portion of a Board meeting, no member of the public or other person may address the Board during a public 
meeting without the express permission of the President or other presiding officer.  Each person’s public comments are limited to 5 minutes per public 
participation period. Please see Board Policy 2504 for additional information.

C. New Business

1. Approval of Center-Based Programs Principal Hire

2. Approval to post CTE Building Project Phase 1 Request for Bids

D. Adjournment

INDIVIDUALS WISHING TO PARTICIPATE VIRTUALLY MUST HAVE
THEIR FIRST AND LAST NAME IN THEIR ZOOM PROFILE IN ORDER TO BE ADMITTED.



PROJECT LOCATION MAP

PROJECT LOCATION

ONTONAGON CTE
CONTRACT 1: UTILITY

SEPARATION     CONTRACT 2:

MECHANICAL WORK

ISSUED: 2025/07/28

BIDS

OHM PROJECT NO.     7267-24-0010

701 Parker Avenue, Ontonagon, MI 49953
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G-000 COVER •

CIVIL

C-010 NOTES & LEGEND •

C-120 EXISTING CONDITIONS & REMOVAL PLAN •

C-140 UTILITY PLAN •

C-141 ALTERNATE UTILITY PLAN •

C-501 DETAILS •

C-502 DETAILS •

MECHANICAL

 M-001 MECHANICAL NOTES & SYMBOLS •

 MD-101 MECHANICAL DEMOLITION PLAN •

 M-101 MECHANICAL PLAN •

ELECTRICAL

E-501 ELECTRICAL DETAILS •

OHM ADVISORS
TRACIE WILLIAMS
424 HANCOCK ST
HANCOCK, MI 49930
(906) 482-0535
TRACIE.WILLIAMS@OHM-ADVISORS.COM

PROJECT MANAGER

ARCHITECTS   ENGINEERS   PLANNERS

OHM-ADVISORS.COM
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I Certify That The Mechanical & Electrical Plans Were
Prepared Under My Direct Supervision

SCHEDULE NOTES:

REQUIRED BY CONTRACTOR R

PERMIT OBTAINED O

-

APPLICATION DATE: APPLICATION TYPE: PERMIT NO.: APPLICATION STATUS:

SCHEDULE KEY:

PLAN REVIEW / PERMIT SUBMISSIONS

APPLICATION
DATE APPLICATION TYPE PERMIT NO.

APPROVAL
DATE STATUS

BUILDING

BUREAU OF FIRE SERVICES

ELECTRICAL [INSERT JURISDICTION]

MECHANICAL [INSERT JURISDICTION]

SESC [INSERT LOCAL/DTMB]

I Certify That The Civil Plans Were Prepared Under My
Direct Supervision

GOGEBIC-ONTONAGON ISD
ASHLEY NEVINS
200 E. ELM ST
EWEN, MI 49925
(906) 575-3438, 203
ANEVINS@GOISD.ORG

OWNER
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AutoCAD SHX Text
ADJ  ADJUST ADJUST APPROX APPROXIMATELY APPROXIMATELY ASPH  ASPHALT ASPHALT B/BANK BOTTOM OF BANK BOTTOM OF BANK CONC  CONCRETE CONCRETE CT  CURB TRANSITION CURB TRANSITION C&G  CURB AND GUTTER CURB AND GUTTER CVT  CITY, VILLAGE, TOWNSHIP CITY, VILLAGE, TOWNSHIP DIA  DIAMETER DIAMETER DW  DOMESTIC WATER DOMESTIC WATER EA  EDGE OF ASPHALT EDGE OF ASPHALT ELEC  ELECTRIC ELECTRIC ELEV  ELEVATION ELEVATION EX  EXISTING EXISTING F/C  FACE OF CURB FACE OF CURB FF  FINISH FLOOR FINISH FLOOR FG  FINISHED GRADE FINISHED GRADE FT  FEET FEET HDCP  HANDICAP HANDICAP INV  INVERT ELEVATION INVERT ELEVATION OB  OBSERVATION WELL OBSERVATION WELL OBS  OBSERVED OBSERVED OH  OVERHEAD OVERHEAD OT  OVER TOPPING OVER TOPPING PROP  PROPOSEDPROPOSED

AutoCAD SHX Text
R  RADIUS RADIUS RES  RESET RESET RIM  TOP OF UTILITY/DRAINAGE STRUCTURE TOP OF UTILITY/DRAINAGE STRUCTURE ROW  RIGHT-OF-WAY RIGHT-OF-WAY SAN  SANITARY SANITARY SP  SPRING WATER SPRING WATER SQFT  SQUARE FEET SQUARE FEET STM  STORM  STORM  SYD  SQUARE YARD SQUARE YARD TC  TOP OF CURB TOP OF CURB TELE  TELEPHONE TELEPHONE TP  TRAVERSE POINT TRAVERSE POINT TS&M  TOPSOIL, SEED & MULCH TOPSOIL, SEED & MULCH TYP  TYPICAL TYPICAL T/BANK TOP OF BANK TOP OF BANK UG  UNDER GROUND UNDER GROUND UNO  UNLESS NOTED OTHERWISE UNLESS NOTED OTHERWISE WEL  WELL LINES WELL LINES W#  WELL LINE WELL LINE WM  WATER MAIN WATER MAIN WTR  WATER WATER YBT  YELLOW BENCH TIE YELLOW BENCH TIE D50  RIPRAP SIZE WHERE 50% OF STONES 50  RIPRAP SIZE WHERE 50% OF STONES RIPRAP SIZE WHERE 50% OF STONES ARE LARGER DMAX  MAX STONE SIZE/AVG DEPTH OF   MAX  MAX STONE SIZE/AVG DEPTH OF   MAX STONE SIZE/AVG DEPTH OF   RIPRAP 

AutoCAD SHX Text
ABBREVIATIONS::

AutoCAD SHX Text
GENERAL NOTES 1. CONTRACTOR SHALL SECURE ALL PERMITS AND POST ALL BONDS PRIOR TO CONTRACTOR SHALL SECURE ALL PERMITS AND POST ALL BONDS PRIOR TO CONSTRUCTION AND ENSURE THAT ALL REQUIRED PERMITS AND BONDS HAVE BEEN OBTAINED PRIOR TO CONSTRUCTION. 2. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROTECTING CORNERS WHEN WORKING THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROTECTING CORNERS WHEN WORKING WITHIN THE ROW OF THE VILLAGE OF ONTONAGON.  3. CONTRACTOR SHALL KEEP ALL PUBLIC STREETS ADJACENT TO THE SITE FREE OF CONTRACTOR SHALL KEEP ALL PUBLIC STREETS ADJACENT TO THE SITE FREE OF CONSTRUCTION DEBRIS AND SEDIMENT. DUST SHALL BE CONTROLLED ON SITE AT ALL TIMES BY WATERING OR OTHER NECESSARY MEANS.  4. THE CONTRACTOR SHALL BE LIABLE FOR ANY DAMAGE TO STREETS, SIDEWALKS, OTHER  THE CONTRACTOR SHALL BE LIABLE FOR ANY DAMAGE TO STREETS, SIDEWALKS, OTHER  STRUCTURES AND ADJACENT AREAS CAUSED BY DEMOLITION, HAULING, OR OTHER PERFORMANCE OF THE WORK. ANY DAMAGE CAUSED BY THE CONTRACTOR OPERATIONS SHALL BE REPAIRED AT NO COST TO THE OWNER.  5. THE CONTRACTOR SHALL TAKE ALL NECESSARY ACTIONS TO ENSURE WORKER SAFETY AND  THE CONTRACTOR SHALL TAKE ALL NECESSARY ACTIONS TO ENSURE WORKER SAFETY AND  COMPLIANCE WITH MI-OSHA GUIDELINES. 6. CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS PRIOR TO CONSTRUCTION. QUANTITIES CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS PRIOR TO CONSTRUCTION. QUANTITIES AND DIMENSIONS SHOWN ON THE PLANS ARE PROVIDED FOR INFORMATION ONLY, CONTRACTOR SHALL FIELD VERIFY PRIOR TO CONSTRUCTION. ADJUST WORK AS REQUIRED TO MEET FIELD DIMENSIONS AT NO ADDITIONAL COST TO THE OWNER. DISCREPANCIES SHALL BE BROUGHT TO THE ATTENTION OF THE ENGINEER AS SOON AS POSSIBLE.  7. THE IMPROVEMENTS COVERED BY THESE PLANS SHALL BE DONE IN ACCORDANCE WITH THE IMPROVEMENTS COVERED BY THESE PLANS SHALL BE DONE IN ACCORDANCE WITH THE PROPOSAL AND ACCOMPANYING SPECIFICATIONS FOR THIS PROJECT INCLUDING THE 2020 MDOT STANDARD SPECIFICATIONS FOR CONSTRUCTION, AASHTO'S 2018 POLICY ON GEOMETRIC DESIGN OF HIGHWAYS AND STREETS,  THE 2011 MICHIGAN MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES AND THE VILLAGE OF ONTONAGON. 8. THE CONTRACTOR SHALL CONDUCT OPERATIONS IN SUCH A MANNER AS TO COMPLY WITH  THE CONTRACTOR SHALL CONDUCT OPERATIONS IN SUCH A MANNER AS TO COMPLY WITH  ALL FEDERAL, STATE, AND LOCAL CODES FOR NOISE LEVELS, HOURS OF OPERATION FOR  CONSTRUCTION ACTIVITY, VIBRATIONS, OR ANY OTHER RESTRICTIONS.  NO ADDITIONAL  COMPENSATION WILL BE DUE TO THE CONTRACTOR FOR ANY WINTER PROTECTION MEASURES THAT MAY BE REQUIRED TO COMPLY WITH THE CONTRACT DOCUMENTS. 9. COORDINATION BY THE CONTRACTOR; NO ADDITIONAL COMPENSATION SHALL BE PAID TO  COORDINATION BY THE CONTRACTOR; NO ADDITIONAL COMPENSATION SHALL BE PAID TO  THE CONTRACTOR FOR ANY DELAY OR INCONVENIENCE DUE TO MATERIAL SHORTAGES OR  DELAYS DUE TO THE OPERATIONS OF SUCH OTHER PARTIES DOING WORK INDICATED OR  SHOWN ON THE PLANS OR IN THE PROPOSAL OR FOR ANY DELAYS IN CONSTRUCTION DUE TO THE ENCOUNTERING OF EXISTING UTILITIES THAT MAY OR MAY NOT BE SHOWN ON THE PLANS.

AutoCAD SHX Text
UTILITY NOTES 1. THE CONTRACTOR SHALL PROTECT ALL EXISTING UTILITIES DURING CONSTRUCTION. THE THE CONTRACTOR SHALL PROTECT ALL EXISTING UTILITIES DURING CONSTRUCTION. THE CONTRACTOR SHALL VERIFY ALL UTILITY LOCATIONS PRIOR TO CONSTRUCTION BY CALLING MISS-DIG (811) AT LEAST 3 WORKING DAYS PRIOR TO EXCAVATION. 2. ALL UTILITIES DAMAGED DURING CONSTRUCTION SHALL BE REPAIRED WITH LIKE MATERIAL. ALL UTILITIES DAMAGED DURING CONSTRUCTION SHALL BE REPAIRED WITH LIKE MATERIAL. THE EXACT LOCATION OF EXISTING UTILITIES SHALL BE LOCATED BY HAND DIGGING. REPAIR SHALL BE COMMENCED IMMEDIATELY UPON SERVICE INTERRUPTION AND COMPLETED WITHOUT DELAY REGARDLESS OF NORMAL WORKING HOURS, HOLIDAYS OR WEEKENDS.    3. THE UTILITY LOCATIONS ARE BASED ON FIELD OBSERVATIONS AND A CAREFUL REVIEW OF  THE UTILITY LOCATIONS ARE BASED ON FIELD OBSERVATIONS AND A CAREFUL REVIEW OF  UTILITY RECORDS.  HOWEVER, IT IS NOT POSSIBLE TO DETERMINE THE PRECISE SIZE,  LOCATION, DEPTH, PRESSURE, OR ANY OTHER CHARACTERISTICS OF UNDERGROUND UTILITIES, TANKS OR SEPTIC FIELDS WITHOUT EXCAVATION.  THEREFORE, WE CANNOT GUARANTEE THE ACCURACY OR COMPLETENESS OF THE BURIED UTILITY INFORMATION HEREON SHOWN.  THE CONTRACTOR SHALL HIRE A PRIVATE UTILITY LOCATOR TO LOCATE UTILITIES ON SITE.  IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY THESE UTILITY LOCATIONS PRIOR TO CONSTRUCTION AND MAKE EVERY EFFORT TO PROTECT AND/OR RELOCATE THEM AS REQUIRED.  THE CONTRACTOR SHALL NOTIFY THE ENGINEER/SURVEYOR AS SOON AS POSSIBLE IN THE EVENT A DISCREPANCY IS FOUND. 5. THE CONTRACTOR SHALL NOTIFY THE VILLAGE OF ONTONAGON AT LEAST 24 HOURS PRIOR THE CONTRACTOR SHALL NOTIFY THE VILLAGE OF ONTONAGON AT LEAST 24 HOURS PRIOR TO MAKING A CONNECTION TO THE VILLAGE WATER OR SANITARY SEWER SYSTEM SO THE VILLAGE CAN INSPECT AND DOCUMENT THE CONNECTION. MERIT         COMMUNICATION  COMMUNICATION  4273 58TH ST, HOLLAND, MI 49423 CARRIE ALLEN 989-370-6559 CARRIEA@WESTERNTEL-COM.COM SEMCO         GAS  GAS  51732 US-41, CALUMET, MI 49913 CASEY HAINAULT 810-887-4146 CASEY.HAINAULT@SEMCOENERGY.COM UPPCO         ELECTRIC  ELECTRIC  500 N WASHINGTON ST, ISHPEMING, MI 49849 SCOTT ROEHL 906-449-2014 SAROEHL@UPPCO.COM VILLAGE OF ONTONAGON      WATER/SEWER  WATER/SEWER  315 QUARTZ ST, ONTONAGON, MI 49953 STEVE PREISS 906-884-2305

AutoCAD SHX Text
REMOVAL 1. ALL TEMPORARY SOIL EROSION AND SEDIMENTATION CONTROL MEASURES SHALL BE IN ALL TEMPORARY SOIL EROSION AND SEDIMENTATION CONTROL MEASURES SHALL BE IN PLACE PRIOR TO STARTING REMOVALS. 2. REMOVALS SHALL BE DONE AS SHOWN ON THE PLANS OR AS DIRECTED BY THE ENGINEER. REMOVALS SHALL BE DONE AS SHOWN ON THE PLANS OR AS DIRECTED BY THE ENGINEER. 3. SAW CUTTING FOR PAVEMENT REMOVAL AS SHOWN ON THE PLANS OR AS DIRECTED BY THE SAW CUTTING FOR PAVEMENT REMOVAL AS SHOWN ON THE PLANS OR AS DIRECTED BY THE ENGINEER SHALL BE TO THE DEPTH REQUIRED FOR NEAT REMOVAL OF PAVEMENT OR CONCRETE. DO NOT OVERCUT PAST ENDS OR CORNERS. REPAIR/RESTORE ALL DAMAGED AREAS. 4. SAW CUTTING DEPTH SHALL BE ADEQUATE TO PREVENT SPALLING, CHIPPING, OR DAMAGE TO SAW CUTTING DEPTH SHALL BE ADEQUATE TO PREVENT SPALLING, CHIPPING, OR DAMAGE TO EXISTING PAVEMENT EDGES LEFT IN PLACE AS DIRECTED. 5. ADDITIONAL WORK OUTSIDE OF THE LIMITS AS SHOWN ON THE PLAN SHALL BE SUBMITTED ADDITIONAL WORK OUTSIDE OF THE LIMITS AS SHOWN ON THE PLAN SHALL BE SUBMITTED TO THE ENGINEER FOR APPROVAL PRIOR TO STARTING THE ADDITIONAL WORK. 6. MATERIALS REMOVED SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR AND BE MATERIALS REMOVED SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR AND BE PROPERLY DISPOSED OF AT AN OFF SITE LOCATION. 

AutoCAD SHX Text
MAINTENANCE OF TRAFFIC 1. CONTRACTOR TO PROVIDE NECESSARY SIGNAGE, BARRICADES, AND OTHER DEVICES FOR CONTRACTOR TO PROVIDE NECESSARY SIGNAGE, BARRICADES, AND OTHER DEVICES FOR PROTECTION OF THE PUBLIC AND CONSTRUCTION WORKERS PRIOR TO PERFORMING ANY WORK. 2. CONTRACTOR SHALL COORDINATE STAGING AND ACCESSIBILITY WITH OWNER.  CONTRACTOR SHALL COORDINATE STAGING AND ACCESSIBILITY WITH OWNER.  3. TRAFFIC SHALL BE MAINTAINED IN ACCORDANCE WITH THE 2011 MICHIGAN MANUAL ON UNIFORM TRAFFIC SHALL BE MAINTAINED IN ACCORDANCE WITH THE 2011 MICHIGAN MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES AND MDOT MAINTAINING TRAFFIC TYPICAL PLANS.

AutoCAD SHX Text
EARTHWORK, GRADING & RESTORATION 1. THE CONTRACTOR SHALL RESTORE ALL ADJACENT AREAS UPON COMPLETION OF THE PROJECT. THE CONTRACTOR SHALL RESTORE ALL ADJACENT AREAS UPON COMPLETION OF THE PROJECT. 2. ALL DISTURBED AREAS SHALL BE BROUGHT TO FINAL GRADE AND STABILIZED AS SOON AS ALL DISTURBED AREAS SHALL BE BROUGHT TO FINAL GRADE AND STABILIZED AS SOON AS POSSIBLE AFTER BEING DISTURBED.  PERMANENT SOIL EROSION AND SEDIMENTATION CONTROL MEASURES SHALL BE INSTALLED WITHIN FIVE CALENDAR DAYS OF COMPLETING FINAL GRADING. 3. CONTRACTOR SHALL PLACE SALVAGED AND ADDITIONAL TOPSOIL, SEED AND MULCH ON ALL CONTRACTOR SHALL PLACE SALVAGED AND ADDITIONAL TOPSOIL, SEED AND MULCH ON ALL DISTURBED AREAS NOT UNDER PAVEMENT OR OTHERWISE LABELED, AS DIRECTED BY THE ENGINEER TO PROVIDE A MINIMUM 3" THICKNESS. SEED MIX DESIGN FOR ALL SLOPE RESTORATION SHALL BE MDOT THM PER TABLE 816-1 & 917-1 OF THE MICHIGAN DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATIONS FOR CONSTRUCTION. 4. ALL FILL SHALL BE CLEAN INERT MATERIAL. ALL FILL SHALL BE CLEAN INERT MATERIAL. 5. ALL EXCAVATIONS UNDER OR WITHIN 3 FEET OF PUBLIC PAVEMENT, EXISTING OR PROPOSED, ALL EXCAVATIONS UNDER OR WITHIN 3 FEET OF PUBLIC PAVEMENT, EXISTING OR PROPOSED, SHALL BE BACKFILLED AND COMPACTED WITH SAND (MDOT CLASS II).  6. SURPLUS EXCAVATED MATERIAL MAY BE USED TO FLATTEN FILL SLOPES AS DIRECTED BY THE SURPLUS EXCAVATED MATERIAL MAY BE USED TO FLATTEN FILL SLOPES AS DIRECTED BY THE ENGINEER. ANY SURPLUS OR UNSUITABLE MATERIAL, INCLUDING PEAT EXCAVATION, UNABLE TO BE USED SHALL BECOME THE PROPERTY OF THE CONTRACTOR FOR DISPOSAL. 7. CONTRACTOR SHALL SUBMIT LOCATIONS OF MATERIAL STOCKPILES TO THE ENGINEER FOR CONTRACTOR SHALL SUBMIT LOCATIONS OF MATERIAL STOCKPILES TO THE ENGINEER FOR APPROVAL. PROTECT ADJACENT AREAS WITH SILT FENCE AS REQUIRED. 

AutoCAD SHX Text
SOIL EROSION AND SEDIMENTATION CONTROL 1. SOIL EROSION AND SEDIMENTATION CONTROL SHALL BE IN ACCORDANCE WITH THE 2020 SOIL EROSION AND SEDIMENTATION CONTROL SHALL BE IN ACCORDANCE WITH THE 2020 MICHIGAN DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATION FOR HIGHWAY CONSTRUCTION, AND THE CONTRACTOR SHALL COMPLY WITH LOCAL RULES AND REGULATIONS FOR SOIL EROSION AND SEDIMENTATION CONTROL. 2. ALL SOIL EROSION AND SEDIMENTATION CONTROLS SHALL BE IN ACCORDANCE WITH MDOT ALL SOIL EROSION AND SEDIMENTATION CONTROLS SHALL BE IN ACCORDANCE WITH MDOT STANDARD PLAN R-96 SERIES. 3. THE CONTRACTOR SHALL EMPLOY A MICHIGAN DEPARTMENT OF ENVIRONMENT GREAT LAKES & THE CONTRACTOR SHALL EMPLOY A MICHIGAN DEPARTMENT OF ENVIRONMENT GREAT LAKES & ENERGY (EGLE) CERTIFIED STORM WATER OPERATOR ON ALL SITES WITH A DISTURBANCE OF FIVE OR MORE ACRES (PERMIT-BY-RULE).  THE OPERATOR SHALL COMPLETE ALL INSPECTIONS AND REPORTS TO COMPLY WITH SESC PERMIT REQUIREMENTS.  THE PROJECT COVERS APPROXIMATELY 0.5 ACRES. 4. THE CONTRACTOR SHALL CONDUCT HIS OPERATIONS IN SUCH A MANNER AS TO MINIMIZE THE THE CONTRACTOR SHALL CONDUCT HIS OPERATIONS IN SUCH A MANNER AS TO MINIMIZE THE AREAS LEFT BARREN DURING CONSTRUCTION AND TO DISTURB ONLY THOSE AREAS ABSOLUTELY REQUIRED FOR THE CONSTRUCTION OF THE PROJECT. 5. EROSION CONTROL ITEMS SHALL BE INSTALLED AND MAINTAINED ON A REGULAR BASIS AS EROSION CONTROL ITEMS SHALL BE INSTALLED AND MAINTAINED ON A REGULAR BASIS AS DIRECTED BY THE ENGINEER AND SHALL BE REMOVED WHEN NO LONGER EFFECTIVE AS DETERMINED BY THE ENGINEER.  TEMPORARY EROSION CONTROL MEASURES SHALL BE MAINTAINED UNTIL PERMANENT SOIL CONTROL IS IN PLACE AND STABILIZED.  NO SEPARATE PAYMENT SHALL BE ALLOWED FOR EITHER MAINTENANCE OF REMOVAL OF THE EROSION CONTROL ITEMS. 6. THE CONTRACTOR SHALL REMOVE SEDIMENT COLLECTED IN CULVERTS AND SUMPS OF ALL THE CONTRACTOR SHALL REMOVE SEDIMENT COLLECTED IN CULVERTS AND SUMPS OF ALL DRAINAGE STRUCTURES IN THE VICINITY OF THE PROJECT WHEN SUCH SEDIMENT EXCEEDS ½ OF THE SUMP DEPTH OR CULVERT DIAMETER.  THE ENGINEER WILL INSPECT CULVERTS, SUMPS, AND ALL SESC ITEMS AFTER STORM EVENTS AND DIRECT THE CONTRACTOR TO CLEAN OUT ALL CULVERTS, SUMPS, AND ALL SESC ITEMS.  CLEANING PIPING AND SUMPS FOR SEDIMENTATION CONTROL SHALL NOT BE PAID FOR SEPARATELY.  DEBRIS REMOVED SHALL BE DISPOSED OF IN ACCORDANCE WITH APPLICABLE REGULATIONS. 7. THE CONTRACTOR SHALL FOLLOW LOCAL RULES AND REGULATIONS FOR SOIL EROSION AND THE CONTRACTOR SHALL FOLLOW LOCAL RULES AND REGULATIONS FOR SOIL EROSION AND SEDIMENTATION CONTROL FOR ALL MATERIALS THAT ARE DISPOSED OF OFF THE PROJECT SITE. 8. IF THE PROJECT OR ANY CONSTRUCTION ACTIVITY IS STOPPED FOR ANY LENGTH OF TIME OTHER IF THE PROJECT OR ANY CONSTRUCTION ACTIVITY IS STOPPED FOR ANY LENGTH OF TIME OTHER THEN THAT ENCOUNTERED IN A NORMAL WORK WEEK, EVERY PRECAUTION SHALL BE TAKEN TO PROTECT THE UNCOMPLETED WORK FROM EROSION, INCLUDING THE PLACEMENT OF RIP RAP, HAY BALES OR OTHER ACCEPTABLE TEMPORARY PRECAUTION. 9. THE CONTRACTOR SHALL SWEEP PAVED ROADS AND OTHER PAVED SURFACES DAILY, OR AS THE CONTRACTOR SHALL SWEEP PAVED ROADS AND OTHER PAVED SURFACES DAILY, OR AS REQUESTED BY THE ENGINEER, TO REMOVE TRACKED SOIL AND DEBRIS. 10. THE CONTRACTOR SHALL INSTALL SILT FENCES AND ROCK FILTERS AS TEMPORARY EROSION AND THE CONTRACTOR SHALL INSTALL SILT FENCES AND ROCK FILTERS AS TEMPORARY EROSION AND SEDIMENTATION CONTROL IN DISTURBED AREAS AS REQUIRED AND AS SHOWN ON THE PLANS. 11. THE CONTRACTOR SHALL SUBMIT PROPOSED STOCK PILE AND SPOIL PILE LOCATIONS TO THE THE CONTRACTOR SHALL SUBMIT PROPOSED STOCK PILE AND SPOIL PILE LOCATIONS TO THE ENGINEER FOR APPROVAL PRIOR TO STOCKPILING MATERIAL ON SITE. 12. SPOIL PILES SHALL BE GRADED SO THAT THE SLOPES ARE NOT STEEPER THEN 3:1 AND SHALL SPOIL PILES SHALL BE GRADED SO THAT THE SLOPES ARE NOT STEEPER THEN 3:1 AND SHALL BE SEEDED AND MULCHED. 13. SPOIL PILES SHALL HAVE SILT FENCE PLACED AT THE BASE OF THE SPOIL PILES TO RETAIN SPOIL PILES SHALL HAVE SILT FENCE PLACED AT THE BASE OF THE SPOIL PILES TO RETAIN SOIL UNTIL VEGETATION IS ESTABLISHED. 14. THE CONTRACTOR SHALL BE RESPONSIBLE FOR SECURING ALL NECESSARY PERMITS FOR THE THE CONTRACTOR SHALL BE RESPONSIBLE FOR SECURING ALL NECESSARY PERMITS FOR THE PROJECT INCLUDING THE SOIL EROSION AND SEDIMENTATION CONTROL PERMIT AS REQUIRED BY ONTONAGON COUNTY. 

AutoCAD SHX Text
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OCCUR AS A RESULT OF REMOVAL OF MECHANICAL AND ELECTRICAL COMPONENTS AS PART OF THIS CONTRACT, UNLESS THE OPENING IS BEING RE-USED 
OR ENLARGED IN THE RENOVATION WORK.

4. THE CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING THE INTEGRITY OF ALL EQUIPMENT AND MATERIALS IN A "NEW" CONDITION DURING 
CONSTRUCTION.

5. PROVIDE BALANCE DAMPERS FOR EACH DIFFUSER/GRILLE AND BRANCH DUCT.
6. ALL EXTERNALLY ISOLATED HVAC EQUIPMENT SHALL HAVE FLEXIBLE DUCT CONNECTORS.
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8. COORDINATE ROOF MOUNTED EQUIPMENT SIZES WITH ARCHITECTURAL TRADES PRIOR TO CONSTRUCTION.
9. ROOF OPENINGS SHALL BE SEALED WEATHER-TIGHT AND WITH ROOFING MATERIALS COMPATIBLE WITH EXISTING ROOF MEMBRANE. CONTRACTOR SHALL 

NOT VOID ROOF WARRANTY.
10. DUCT ACCESS PANELS SHALL BE PROVIDED AT ALL FIRE DAMPERS, FIRE/SMOKE DAMPERS, MOTORIZED DAMPERS, AND DUCT SMOKE DETECTORS. WHERE 

NECESSARY, CEILING ACCESS PANELS SHALL BE PROVIDED AS WELL.
11. INSTALL ALL NEW EQUIPMENT IN COMPLIANCE WITH THE MANUFACTURER'S REQURIED CLEARANCES. ALL DISCONNECTS AND HIGH VOLTAGE ELECTRICAL 

PANELS SHALL HAVE THE CLEARANCE REQUIRED BY NEC ARTICLE 110 (36" FOR 120/208V, 42" FOR 227/460V, AND 48" WHEN FACING ONE ANOTHER).
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EXPOSED SHALL BE IN CONDUIT. WHERE CONNECTING TO VAV BOXES IN EXPOSED AREAS, CONTROL WIRING SHALL BE RUN IN EXPOSED PAINTED CONDUIT. 
CONDUIT COLOR SHALL BE COORDINATED WITH ARCHITECT.

GENERAL NOTES - MECHANICAL

HVAC SYMBOLS LEGEND

H

T

DUCTS

PIPING

DIFFUSERS, GRILLES, TAGS AND SYMBOLS

CEILING DIFFUSER

LINEAR SLOT DIFFUSER

WALL DIFFUSER / 
GRILLE

FLOOR REGISTER

CEILING GRILLE

TRANSFER GRILLE

TURNING VANES

12x12 DUCT WIDTH x HEIGHT

12Ø ROUND DUCT DIAMETER

101.1

200
DIFFUSER INDICATOR

MARK

FLOW

EQUIPMENT TAG

KEYNOTE TAG

BREAK LINE

XX-X

DIGITAL INPUT TO THE 
CONTROLLER

DIGITAL OUTPUT TO THE 
CONTROLLER

ANALOG INPUT TO THE 
CONTROLLER

ANALOG OUTPUT TO THE 
CONTROLLER

RELAY

CURRENT SWITCH

PNUEMATIC DAMPER 
ACTUATOR

SOLENOID VALVE
FINNED TUBE OR 
RADIANT PANEL

REFRIGERANT
COOLING COIL

HOT WATER
HEATING COIL

V
D

MANUAL VOLUME 
DAMPER

MOTORIZED DAMPERM

FIRE DAMPER

SMOKE DAMPER

SMOKE AND FIRE DAMPER

THERMOSTAT

HUMIDISTAT

CONNECT TO EXISTING

PIPE BREAK

AVERAGING 
TEMPERATURE SENSOR

AVERAGING 
TEMPERATURE SENSOR

PUMP

ELECTRIC TO PNUEMATIC 
TRANSDUCER

PNUEMATIC TO ELECTRIC 
TRANSDUCER

DIFFERENTIAL PRESSURE 
SENSOR / SWITCH

SMOKE DETECTOR

AIR FLOW MEASURING 
STATION

CHILLED WATER
COOLING COIL

GAS HEAT SECTION

CHECK VALVE

GATE VALVE

BALL VALVE

BUTTERFLY VALVE

2-WAY ELECTRONIC 
CONTROL VALVE

3-WAY ELECTRONIC 
CONTROL VALVE

2-WAY PNEUMATIC 
CONTROL VALVE

3-WAY PNEUMATIC 
CONTROL VALVE

RELIEF VALVE

CIRCUIT SETTER

BALANCE VALVE

TRIPLE DUTY VALVE

AIR VENT

MOTORIZED VALVE

OCCUPANCY SENSOR

CO2 SENSOR

FAN

FILTER BANK

DX

C

C

C

M

M

M

H

C

H L

R

AI

AO

BI

BO

CS

M

S

CO2

OCC

EP

PE

T

SD

AD

AD

D

A

PLAN

ELEVATION

1/2", 1" & 2" WG

CFM PER 100 SQ FT @ 1" WG

SEAL CLASS C

RECTANGULAR DUCT 24

ROUND DUCT 12

SHEET METAL
SCREWS (TYP)

BAND OF SAME 
SIZE AS HANGER
STRAP

HANGER 
STRAP

ANGLE

SIZE BOLT(S)
FOR LOAD

ROD

DUCT DUCT DUCT

HANGER STRAP

RADIUS=1 1/2 xWIDTH OF DUCT

TURNING VANES AT 
ALL MITERED ENDS

USE RADIUS ELBOW FOR ALL 
DUCT 20" WIDTH AND LESS, IF 
POSSIBLE

VOLUME DAMPERS AT 
ALL TERMINAL TAKE-
OFFS, SUPPLY, RETURN 
AND EXHAUST

VOLUME DAMPERS AT 
ALL TERMINAL TAKE-
OFFS, SUPPLY, RETURN 
AND EXHAUST

VOLUME DAMPERS
FOR BALANCING AT
ALL BRANCH TRUNKS

PREFERRED MAX
TRANSITION ANGLE

IN-DUCT COIL

PROVIDE ACCESS DOOR/PANEL 
UPFLOW OF ALL IN-DUCT COILS 
AND TURNING VANES

MIN DISTANCE OF STRAIGHT
DUCT FROM TRANSITIONS/
FITTINGS PRIOR TO TAKE-OFF

TYP ANGLE
UPFLOW, ALL
TAKE-OFFS

TYP ANGLE UPFLOW, 
ALL TAKE-OFFS

FLOW

FLEX DUCT, 5 FT MAX
LENGTH, NO SHARP BENDS

VOLUME DAMPERS
FOR BALANCING AT
ALL BRANCH TRUNKS

SEAL ALL DUCTS WATER
TIGHT WITHIN 15 LF OF ANY 
FRESH AIR INTAKE OPENINGS

SUMP (PIPE TO DRAIN)

PITCH TO LOUVER

PARALLEL BLADE DAMPER 
WHERE SHOWN ON PLANS

INTAKE LOUVER

EXTERIOR 
WALL

SHEET METAL PLENUM

2.
5x

D
U

C
T

W
ID

T
H

/D
IA

15'

1. ITEMS AS SHOWN ARE THE MINIMUM REQUIRED AND SHALL BE PROVIDED BY THE CONTRACTOR 
WHETHER SHOWN ON THE FOLLOWING PLANS OR NOT.

2. LISTED DUCT SIZES INDICATE THE INSIDE CLEAR DIMENSIONS, NOT INCLUDING DUCT LINER.
3. ALL FLAT SURFACES ON DUCTS AND FITTINGS SHALL BE EITHER CROSS BROKE OR BEADED.
4. DUCT SEAMS SHALL BE EITHER PITTSBURG OR BUTTON LOCK.
5. STANDING RIB CLEATS ARE REQUIRED ON DUCTS HAVING WIDTHS OF 24" OR MORE.
6. ALL JOINTS IN SHEET METAL SHALL BE SEALED WITH AN APPROVED DUCT SEALANT.
7. ALL DAMPERS MUST HAVE A POSITION INDICATOR ON THE SHAFT.
8. DAMPERS GREATER THAN 8" IN WIDTH MUST BE OPPOSED BLADE.

FOLLOW SMACNA STANDARDS FOR HANGER TYPE, SIZING, GAUGE AND SPACING.

45°

15°

45
°

DUCTWORK REQUIREMENTS

DUCT SUPPORT DETAILS

NOTES

PRESSURE CLASS

PROPOSED EXISTING DEMOLISH

EXHAUST AIR

OUTSIDE  AIR

RETURN AIR

SUPPLY AIR

RECTANGLE ROUND
DROP RISE DROP RISE

RECTANGLE ROUND
DROP RISE DROP RISE DROP RISE DROP RISE

RECTANGLE ROUND

12x12

12x12

12x12

12ø

12ø

12ø

12ø

12x12

12x12

12x12

12x12

12ø

12ø

12ø

12ø

12x12

12x12

12x12

12x12

12ø

12ø

12ø

12øEA12x12

OA

RA

SA

EA

OA

RA

SA

EA

OA

RA

SA SA

RA

OA

EA

NEW EXISTING DEMOLISH

CHILLED WATER RETURN

CHILLED WATER SUPPLY

HEATING WATER RETURN

HEATING WATER SUPPLY

STEAM CONDENSATE

STEAM

NATURAL GAS

6"ø CHWR

6"ø CHWS

6"ø HWR

6"ø HWS

6"ø CND

6"ø STM

6"ø G

6"ø CHWR

6"ø CHWS

6"ø HWR

6"ø HWS

6"ø CND

6"ø STM

6"ø G

6"ø CHWR

6"ø CHWS

6"ø HWR

6"ø HWS

6"ø CND

6"ø STM

6"ø G
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MECHANICAL
ABBREVIATIONS

A

A AIR

AAV AUTOMATIC AIR VENT

AD ACCESS DOOR/PANEL

AFF ABOVE FINISH FLOOR

AHU AIR HANDLING UNIT

APD AIR PRESSURE DROP

AS AIR SEPARATOR

B

B BOILER

BDD BACK DRAFT DAMPER

BFP BACK FLOW PREVENTER

C

CFM CUBIC FEET PER MINUTE

CG CEILING GRID

CHWR CHILLED WATER RETURN

CHWS CHILLED WATER SUPPLY

CND STEAM CONDENSATE

COND CONDENSING UNIT

CONV CONVECTOR

CR CONDENSATE RETURN

CUH CABINET UNIT HEATER

D

DB DRY BULB

DIA  Ø DIAMETER

DN DOWN

E

EA EXHAUST AIR

EAT ENTERING AIR TEMPERATURE

EDB ENTERING DRY BULB

EF EXHAUST FAN

ESP EXTERNAL STATIC PRESSURE

ET EXPANSION TANK

EWB ENTERING WET BULB

EWT ENTERING WATER TEMPERATURE

EXST EXISTING

F

FCU FAN COIL UNIT

FPM FEET PER MINUTE

FPS FEET PER SECOND

FT FOOT / FEET

FTR FIN TUBE RADIATION

°F FAHRENHEIT DEGREE

G

G NATURAL / LP GAS

GA GAUGE

GPH GALLONS PER HOUR

GPM GALLONS PER MINUTE

H

HC HOT WATER COIL

HP HORSEPOWER

HPS HIGH PRESSURE STEAM

HRU HEAT RECOVERY UNIT

HTWR HEATING WATER RETURN

HTWS HEATING WATER SUPPLY

HVAC HEATING VENTILATING & AIR
CONDITIONING

HX HEAT EXCHANGER

I

IN INCH / INCHES

K

MECHANICAL
ABBREVIATIONS

KH KITCHEN HOOD

L

L LOUVER

LAT LEAVING AIR TEMPERATURE

LDB LEAVING DRY BULB

LF LINEAL FEET

LPS LOW PRESSURE STEAM

LWB LEAVING WET BULB

LWT LEAVING WATER TEMPERATURE

M

MAX MAXIMUM

MBH THOUSAND BTU PER HOUR

MCA MINIMUM CIRCUIT AMPS

MIN MINIMUM

MISC MISCELLANEOUS

MTD MOUNTED

MUA MAKE-UP AIR UNIT

O

OA OUTSIDE AIR

P

P PUMP

PH ϕ PHASE

PRV PRESSURE REDUCING VALVE

PSI POUNDS PER SQUARE INCH

PSIG POUNDS PER SQUARE INCH GAUGE

R

R SUPPLY REGISTER

RA RETURN AIR

RAD RADIANT HEATER

RD ROUND DIFFUSER

RF RETURN FAN

RH GRAVITY RELIEF HOOD

RPM REVOLUTIONS PER MINUTE

S

SA SUPPLY AIR

SC STEAM COIL

SD SMOKE DAMPER

SF SUPPLY FAN

SP STATIC PRESSURE

STD STANDARD

STM STEAM

SWG SIDE WALL GRILLE

SWR SIDE WALL REGISTER

T

TYP TYPICAL

U

UH UNIT HEATER

V

V VENT

VAV VARIABLE AIR VOLUME

VD VANED DIFFUSER

W

WH WATER HEATER

WPD WATER PRESSURE DROP



EX. EF'S

3"ø HWS

3"ø HWR

12x8

18x14 SA 30x14

16
x1

0

10
x1

0

12x8

36
x1

2 
R

A

MAIN RA GRILLE

20x6 SA

20x6

20x6 SA

20x6

EX PROP FANEX PROP FANCAPPED INTAKES/EXHAUSTSSIDEWALL FAN, UNKNOWN SOURCE

SIDEWALL FAN

WELDING FUME HOOD 
EXHAUST

16
ø

 E
A

12
ø

 E
A

3/4"ø HWR
3/4"ø HWS

INTAKE LOUVER 
WITH HOOD

INTAKE LOUVER 
WITH HOOD

EX. WH

8ø

3/4"ø HWR

3/4"ø HWS

3/4"ø HWR

3/4"ø HWS

CONTINUATION TO HIGH 
SCHOOL BOILER ROOM 
UNDERGROUND

01

02

T

1. ALL BIDDING CONTRACTORS ARE REQUIRED TO FIELD VERIFY EXISTING CONDITIONS AND DESIGN 
INTENT, COORDINATE WITH THE CM, AND PERFORM A CONSTRUCTABILITY ANALYSIS PRIOR TO 
SUBMITTING A BID. QUESTIONS OR COMMENTS SHALL BE SUBMITTED IN WRITING DURING THE BIDDING 
PHASE. NO ADDITIONAL COSTS TO THE PROJECT WILL BE ACCEPTED AFTER PROJECT AWARD FOR 
CHANGES DUE TO LACK OF KNOWLEDGE OF EXISTING CONDITIONS OR LACK OF COORDINATION.

2. MECHANICAL CONTRACTOR IS RESPONSIBLE FOR COORDINATING THE PATCHING, CAPPING, OR 
REPAIRING OF WALLS, FLOOR, AND ROOF WHERE OPENINGS OCCUR AS A RESULT OF REMOVAL OF 
MECHANICAL AND ELECTRICAL COMPONENTS AS PART OF THIS CONTRACT, UNLESS THE OPENING IS 
BEING RE-USED OR ENLARGED IN THE RENOVATION WORK.

3. ANY DEVICE/EQUIPMENT NO LONGER NEEDED SHALL BE PROPERLY DISPOSED OF. 

GENERAL NOTES - HVAC DEMOLITION

NURSING

104

FOOD SYSTEMS & NATURAL RESOURCES

106

CORRIDOR

101

MEN

103

WOMEN

102

STORAGE

111

WELDING & METALS

107

CLASSROOM

108

TOOLS & PARTS

109

MECH

110

STORAGE

105
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1/8" = 1'-0"1
FIRST FLOOR MECHANICAL DEMOLITION PLAN PHASE 1

SHEET KEYNOTES - MECH. DEMOLITION
01 CLOSE SHUTOFF VALVES TO UNIT, UNIT TO REMAIN, SHUT OUTSIDE AIR DAMPER IN THE CLOSED

POSITION.

02 DEMOLISH UNIT VENTILATOR & ASSOCIATED VALVES AND THERMOSTAT, PREPARE HYDRONIC LINES FOR
NEW CONNECTION. PREPARE OUTSIDE AIR DUCT FOR NEW CONNECTION, REMOVE CEILING
SURROUNDING UNIT VENT AS NEEDED AND SALGAVE FOR RE-INSTALLATION.



EX. EF'S

MAIN RA GRILLE

EX PROP FANEX PROP FANCAPPED INTAKES/EXHAUSTSSIDEWALL FAN, UNKNOWN SOURCE

SIDEWALL FAN

WELDING FUME HOOD 
EXHAUST

INTAKE LOUVER 
WITH HOOD

INTAKE LOUVER 
WITH HOOD

EX. WH

CONTINUATION TO HIGH 
SCHOOL BOILER ROOM 
UNDERGROUND

20x6

20x6

20x6

20x6

20
x1

2 
S

A

30
x1

4 
S

A36
x1

2 
R

A

10
x1

0 16
x1

0

12x8

12x8

30x14 SA
3"ø HWR

3"ø HWS

3/4"ø HWS

3/4"ø HWR

3"ø HWS
3"ø HWR

3/4"ø HWR

3/4"ø HWS

UV-1

RECONNECT TO EXISTING HOT WATER 
LINES, AND OUTSIDE AIR DUCT, MODIFY 
EXISTING CEILING, PIPING, AND OUTSIDE 
AIR DUCTWORK AS NEEDED TO 
ACCOMODATE NEW. 

EX. HEATING COILS, TO BE 
INCLUDED IN TEST AND 

BALANCE

T

1. ALL BIDDING CONTRACTORS ARE REQUIRED TO FIELD VERIFY EXISTING CONDITIONS AND DESIGN 
INTENT PRIOR TO SUBMITTING A BID. QUESTIONS OR COMMENTS SHALL BE SUBMITTED IN WRITING 
DURING THE BIDDING PHASE. NO ADDITIONAL COSTS TO THE PROJECT WILL BE ACCEPTED AFTER 
PROJECT AWARD FOR CHANGES DUE TO LACK OF KNOWLEDGE OF EXISTING CONDITIONS OR LACK OF 
COORDINATION.

2. DRAWINGS INDICATE REQUIRED SIZES AND POINTS OF TERMINATION OF PIPES AND DUCTS AND 
SUGGESTED ROUTES.  IT IS NOT THE INTENTION THE OF DRAWINGS TO INDICATE ALL NECESSARY 
OFFSETS. INSTALL WORK IN MANNER TO CONFORM TO STRUCTURE, AVOID OBSTRUCTIONS, PRESERVE 
HEADROOM AND KEEP OPENINGS AND PASSAGEWAYS CLEAR. DO NOT SCALE FROM DRAWINGS.

3. MECHANICAL CONTRACTOR IS RESPONSIBLE FOR COORDINATING THE PATCHING, CAPPING, OR 
REPAIRING OF WALLS, FLOOR, AND ROOF WHERE OPENINGS OCCUR AS A RESULT OF REMOVAL OF 
MECHANICAL AND ELECTRICAL COMPONENTS AS PART OF THIS CONTRACT, UNLESS THE OPENING IS 
BEING RE-USED OR ENLARGED IN THE RENOVATION WORK.

4. PROVIDE BALANCE DAMPERS FOR EACH DIFFUSER/GRILLE AND BRANCH DUCT.
5. SIZES INDICATED FOR EXISTING DUCTWORK AND PIPING ARE PER THE ORIGINAL DOCUMENTS. FIELD 

VERIFY EXACT SIZES AND PROVIDE TRANSITIONS ACCORDINGLY.
6. COORDINATE LOCATIONS OF THE THERMOSTATS WITH OTHER TRADES.

GENERAL NOTES - MECHANICAL HVAC

NURSING

104

FOOD SYSTEMS & NATURAL RESOURCES

106

CORRIDOR

101

MEN

103

WOMEN

102

STORAGE

111

WELDING & METALS

107

CLASSROOM

108

TOOLS & PARTS

109

MECH

110

STORAGE

105

EX. OUTSIDE 
AIR INTAKE

MECHANICAL PIPE INSULATION SCHEDULE

ITEM THICKNESS INSULATION TYPE JACKET TYPE
MINIMUM INSTALLED   R-

VALUE
NOTES

HOT WATER SUPPLY <1-1/2"ø 1-1/2" FIBERGLASS ASJ WITH PVC COVERS 10

HOT WATER RETURN <1-1/2"ø 1-1/2" FIBERGLASS ASJ WITH PVC COVERS 10

UNIT VENTILATOR SCHEDULE
DX COOLING HOT WATER HEATING ELECTRICAL

MARK LOCATION SA CFM OA CFM GROSS MBH EAT (DB/WB) LAT (DB/WB) GPM FLUID TYPE MBH WPD (FT-WG) EWT / LWT (°F) EAT / LAT (°F) V/PH/HZ MCA MOCP MANUFACTURER MODEL NOTES

UV-1 NURSING 111 1,200 400 N/A N/A N/A 9.5 WATER 121 7.25 180/165 40.5/131 115/1/60 15 15 TRANE HUVC12510AFGA 1-5

NOTES:

1. PROVIDE PUMP FOR CONDENSATE DISPOSAL, CAP PUMP WASTE LINE FOR FUTURE USE.

2. CAP REFRIGERANT CONNECTIONS AT UNIT FOR FUTURE INSTALLATION, PROVIDE UNIT WITH DX COIL INSTALLED. 

3. PROVIDE WITH 7 DAY PROGRAMMABLE THERMOSTAT & WIREMOLD AS NEEDED FOR CABLE. 

4. DURING INSTALLATION PROVIDE TRANE CONTROLLER TO OPERATE FAN TO CYCLE TO MEET ZONE SETPOINT, OPEN OUTSIDE AIR DAMPER WHEN FAN IS ON, WHEN SPACE SETPOINT IS MET FAN TO SHUT DOWN AND OUTSIDE AIR DAMPER TO CLOSE.  

5. PROVIDE CONTROLLER WITH THE ABILITY TO BE REPROGRAMMED IN FUTURE TO CONTROL MODULATING CONTROL VALVE, OUTSIDE AIR, AND ZONE SCHEDULING CAPABILITY. 

N
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1/8" = 1'-0"1
FIRST FLOOR MECHANICAL PLAN PHASE 1



DP1 EXISTING
800 A 480, 3ɸ, 3W, 800A FUSED 
DISCONNECT, SERVICE RATED 
PANELBOARD

EXISITNG POLE 
MOUNT 

TRANSFORMERS

E F

M

METER SOCKET

A

100A 
18 CKT

MLO

DP1
400 A 208/120V, 3ɸ, 4W, 400A MCB  
PANELBOARD

N

100A 
30 CKT

MLO

100A
3P

100A
3P

60A
3P

EXISTING CONDUIT AND 
CONDUCTORS

EXISTING OVERHEAD 
CONDUCTORS.

800A
3P

100A
2P

UNKNOWN

100A
2P

UNKNOWN

G H

100A
2P

UNKNOWN

100A
2P

UNKNOWN

A B

60A
2P
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SECTION 001113 – ADVERTISEMENT FOR BIDS

FROM:
1.1 THE OWNER (HEREINAFTER REFERRED TO AS OWNER):

A. Gogebic-Ontonagon Intermediate School District
B. Address:

200 S Elm St
Ewen, MI 49925

1.2 AND THE ENGINEER (HEREINAFTER REFERRED TO AS ENGINEER):
A. OHM Advisors
B. Address:

424 Hancock Street
Hancock, Michigan 49930

1.3 TO: POTENTIAL BIDDERS
A. Your firm is invited to submit an offer under seal to Owner for proposed work at a facility located 

at 224 Greenbriar Street, Ontonagon, Michigan 49953, before 2:00 pm local daylight time on 
Friday, August 22, 2025.

B. Project: Ontonagon CTE Contract 1: Utility Separation, Contract 2: Mechanical Work.
C. Engineer's Project Number: 7267-24-0010.
D. Project Description: Install new water and sewer services to connect the CTE building to the 

village water and sewer system as shown on the drawings as well as all associated restoration 
work. Two-unit vents in the nursing area of the building will be demolished and removed and a 
new unit vent will be installed. The existing booster pump will also be demolished and 
removed.  

E. Bid Documents for a Stipulated Sum contract may be obtained from the office of the Design 
Professional upon receipt of a payment, by cash or check, in the amount of $50.00 for one set. 
You may contact Taylor Nettell for the bidding documents at 906-482-0535 or at 
taylor.nettell@ohm-advisors.com or online at Quest CDN (questcdn.com).

F. Bidders will be required to provide Bid security in the form of a Bid Bond of a sum no less than 
5 percent of the Bid Amount.

G. Refer to other bidding requirements described in Document 002113 - Instructions to Bidders.
H. Submit your offer on the Bid Form provided.  Bidders may supplement this form as appropriate.
I. Your offer will be required to be submitted under a condition of irrevocability for a period of 60 

days after submission.
J. The Owner reserves the right to accept or reject any or all offers.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED

END OF SECTION  001113

mailto:taylor.nettell@ohm-advisors.com
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SECTION 002113 – INSTRUCTIONS TO BIDDERS

SUMMARY

1.1 SEE AIA A701, INSTRUCTION TO BIDDERS.

1.2 THE INSTRUCTIONS IN THIS DOCUMENT AMEND OR SUPPLEMENT THE INSTRUCTIONS TO 
BIDDERS AND OTHER PROVISIONS OF THE BIDDING AND CONTRACT DOCUMENTS.

1.3 DOCUMENT INCLUDES
A. Invitation

1. Bid Submission
B. Bid Documents and Contract Documents

1. Definitions
2. Contract Documents Identification
3. Availability
4. Examination
5. Inquiries/Addenda
6. Product/Assembly/System Substitutions

C. Site Assessment
1. Site Examination
2. Prebid Conference

D. Qualifications
1. Qualifications
2. Prequalification
3. Subcontractors/Suppliers/Others

E. Bid Submission
1. Bid Depository
2. Bid Ineligibility

F. Bid Enclosures/Requirements
1. Security Deposit
2. Insurance
3. Bid Form Requirements
4. Fees for Changes in the Work
5. Bid Form Signature
6. Additional Bid Information
7. Selection and Award of Alternates

G. Offer Acceptance/Rejection
1. Duration of Offer
2. Acceptance of Offer

1.4 RELATED DOCUMENTS
A. Document 011000 - Summary.
B. Document 001113 - Advertisement for Bids.
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C. Document 004100 - Bid Form.

INVITATION

2.1 BID SUBMISSION
A. Bids signed and under seal, executed, and dated will be received at the office of the Owner at 

224 Greenbriar Street, Ontonagon, Michigan 49953 before 2:00 p.m. local standard time on 
Friday, August 22, 2025.

B. Offers submitted after the above time will be returned to the bidder unopened.
C. Offers will be opened publicly immediately after the time for receipt of bids.

BID DOCUMENTS AND CONTRACT DOCUMENTS

3.1 DEFINITIONS
A. Bid Documents: Contract Documents supplemented with Invitation To Bid, Instructions to 

Bidders, Information Available to Bidders, Bid Form Supplements To Bid Forms and 
Appendices identified.

B. Bid, Offer, or Bidding: Act of submitting an offer under seal.
C. Bid Amount: Monetary sum identified by the Bidder in the Bid Form.

3.2 AVAILABILITY
A. Bid documents may be obtained at Marquette Builders Exchange Website, Quest CDN or at 

OHM Advisors with prior regards to obtaining the documents.
B. Bid Documents are made available only for the purpose of obtaining offers for this project. Their 

use does not grant a license for other purposes.

3.3 EXAMINATION
A. Bid Documents are available online at Marquette Builders Exchange and Quest CDN 

(questcdn.com). You may register for a free membership with Quest CDN and download the 
digital plan documents for $22.00 by inputting Quest project #9809439 or the OHM Advisors 
project #7267-24-0010 on the website’s Project Search page. Please contact QuestCDN.com 
at 952-233-1632 or info@questcdn.com for assistance in free membership registration, 
downloading, and working with the digital project information.

B. Upon receipt of Bid Documents verify that documents are complete. Notify Engineer should the 
documents be incomplete.

C. Immediately notify Engineer upon finding discrepancies or omissions in the Bid Documents.

3.4 INQUIRIES/ADDENDA
A. Direct questions to Tracie Williams and Taylor Nettell, email; tracie.williams@ohm-

advisors.com and taylor.nettell@ohm-advisors.com.
B. Addenda may be issued during the bidding period.  All Addenda become part of Contract 

Documents.  Include resultant costs in the Bid Amount.
C. Verbal answers are not binding on any party.

mailto:info@questcdn.com
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3.5 PRODUCT/ASSEMBLY/SYSTEM SUBSTITUTIONS
A. General Requirements for Substitution Requests:

1. Project Manual establishes standards for products, assemblies, and systems.
2. Provide sufficient information to determine acceptability of proposed substitutions.
3. Provide complete information on required revisions to other work to accommodate each 

proposed substitution.
B. Substitution Request Time Restrictions:

1. Where the Bid Documents stipulate a particular product, substitutions will be considered 
up to 7 days before receipt of bids.

C. Substitution Request Form:
D. Review and Acceptance of Request:

1.  may approve the proposed substitution and will issue an Addendum to known bidders.
2. For approved substitutions, include representation of changes in the bid, if any, required in 

the work and changes to Contract Time and Contract Sum to accommodate such 
substitutions.  A later claim by the bidder for an addition to the Contract Time or Contract 
Sum because of changes in work necessitated by use of substitutions will not be 
considered.

SITE ASSESSMENT

4.1 SITE EXAMINATION
A. Examine the project site before submitting a bid.

4.2 PREBID CONFERENCE
A. A mandatory bidders conference has been scheduled for 1:00 p.m. on Wednesday, August 13, 

2025 at the Ontonagon CTE Building.
B. Information relevant to the Bid Documents will be recorded in an Addendum, issued to Bid 

Document recipients.

QUALIFICATIONS

5.1 EVIDENCE OF QUALIFICATIONS
A. To demonstrate qualification for performing the Work of this Contract, bidders may be 

requested to submit written evidence of financial position, license to perform work in the State 
and references.

BID SUBMISSION

6.1 SUBMISSION PROCEDURE
A. Submit one copy of the executed offer on the Bid Forms provided, signed and sealed with the 

required security in a closed opaque envelope, clearly identified with bidder's name, project 
name and Owner's name on the outside.
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6.2 BID INELIGIBILITY
A. Bids that are unsigned, improperly signed or sealed, conditional, illegible, obscure, contain 

arithmetical errors, erasures, alterations, or irregularities of any kind, may at the discretion of 
the Owner, be declared unacceptable.

B. Bid Forms, Appendices, and enclosures that are improperly prepared may, at the discretion of 
Owner, be declared unacceptable.

BID ENCLOSURES/REQUIREMENTS

7.1 SECURITY DEPOSIT
A. Bids shall be accompanied by a security deposit as follows:

1. Bid Bond of a sum no less than 5 percent of the Bid Amount.
2. Or, a certified check in the amount of 5 percent of the Bid Amount.

B. The security deposit will be returned after delivery to the Owner of the required Performance 
and Payment Bond(s) by the accepted bidder.

C. Include the cost of bid security deposit in the Bid Amount.
D. If no contract is awarded, all security deposits will be returned.

7.2 PERFORMANCE ASSURANCE
A. Accepted Bidder: Provide a Performance and Payment bond as described in the AIA 

requirements.
B. Include the cost of Performance and Payment Bonds in the Bid Amount.

7.3 BID FORM REQUIREMENTS
A. Complete all requested information in the Bid Form and Appendices.

7.4 BID FORM SIGNATURE
A. The Bid Form shall be signed by the bidder, as follows:

1. Sole Proprietorship: Signature of sole proprietor in the presence of a witness who will also 
sign.  Insert the words "Sole Proprietor" under the signature. Affix seal.

2. Partnership: Signature of all partners in the presence of a witness who will also 
sign.  Insert the word "Partner" under each signature. Affix seal to each signature.

3. Corporation: Signature of a duly authorized signing officer(s) in their normal 
signatures.  Insert the officer's capacity in which the signing officer acts, under each 
signature.  Affix the corporate seal.  If the bid is signed by officials other than the president 
and secretary of the company, or the president/secretary/treasurer of the company, a copy 
of the by-law resolution of their board of directors authorizing them to do so, must also be 
submitted with the Bid Form in the bid envelope.

4. Joint Venture: Each party of the joint venture shall execute the Bid Form under their 
respective seals in a manner appropriate to such party as described above, similar to the 
requirements of a Partnership.
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OFFER ACCEPTANCE/REJECTION

8.1 DURATION OF OFFER
A. Bids shall remain open to acceptance and shall be irrevocable for a period of sixty (60) days 

after the bid closing date.

8.2 ACCEPTANCE OF OFFER
A. Owner reserves the right to accept or reject any or all offers.
B. After acceptance by Owner, Engineer on behalf of Owner, will issue to the successful bidder, a 

written Bid Acceptance.

END OF SECTION  002113
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SECTION 002213 – SUPPLEMENTARY INSTRUCTIONS TO BIDDERS

1.1 INSTUCTIONS TO BIDDERS
A. Instructions to Bidders for Project consist of the following:

1. Division 00 - Procurement and Contracting Requirements.
2. AIA Document A701, "Instructions to Bidders," a copy of which is bound in this Project 

Manual.
3. The following Supplementary Instructions to Bidders that modify and add to the 

requirements of the Instructions to Bidders.

1.2 SUPPLEMENTARY INSTRUCTIONS TO BIDDERS, GENERAL
A. The following supplements modify AIA Document A701, "Instructions to Bidders." Where a 

portion of the Instructions to Bidders is modified or deleted by these Supplementary Instructions 
to Bidders, unaltered portions of the Instructions to Bidders shall remain in effect.

1.3 ARTICLE 2 - BIDDER'S REPRESENTATIONS
A. Add Section 2.1.3.1:

1. 2.1.3.1 - The Bidder has investigated all required fees, permits, and regulatory 
requirements of authorities having jurisdiction and has properly included in the submitted 
bid the cost of such fees, permits, and requirements not otherwise indicated as provided 
by Owner.

B. Add Section 2.1.5:
1. 2.1.5 - The Bidder is a properly licensed Contractor according to the laws and regulations 

of the State of Michigan and meets qualifications indicated in the Procurement and 
Contracting Documents.

C. Add Section 2.1.6:
1. 2.1.6 - The Bidder has incorporated into the Bid adequate sums for work performed by 

installers whose qualifications meet those indicated in the Procurement and Contracting 
Documents.

1.4 ARTICLE 3 - BIDDING DOCUMENTS
A. 3.4 - Addenda:

1. Delete Section 3.4.3 and replace with the following:
a. 3.4.3 - Addenda may be issued at any time prior to the receipt of bids.

2. Add Section 3.4.4.1:
a. 3.4.4.1 - Owner may elect to waive the requirement for acknowledging receipt of 3.4.4 

Addenda as follows:
1) 3.4.4.1.1 - Information received as part of the Bid indicates that the Bid, as 

submitted, reflects modifications to the Procurement and Contracting 
Documents included in an unacknowledged Addendum.

2) 3.4.4.1.2 - Modifications to the Procurement and Contracting Documents in an 
unacknowledged Addendum do not, in the opinion of Owner, affect the Contract 
Sum or Contract Time.

1.5 ARTICLE 4 - BIDDING PROCEDURES
A. 4.1 - Preparation of Bids:

1. Add Section 4.1.1.1:
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a. 4.1.1.1 - Printable electronic Bid Forms and related documents are available from 
Architect.

2. Add Section 4.1.8:
a. 4.1.8 - The Bid shall include unit prices when called for by the Procurement and 

Contracting Documents. Owner may elect to consider unit prices in the determination 
of award. Unit prices will be incorporated into the Contract.

3. Add Section 4.1.9:
a. 4.1.9 - Owner may elect to disqualify a bid due to failure to submit a bid in the form 

requested, failure to bid requested alternates or unit prices, failure to complete entries 
in all blanks in the Bid Form, or inclusion by the Bidder of any alternates, conditions, 
limitations or provisions not called for.

4. Add Section 4.1.10:
a. 4.1.10 - Bids shall include sales and use taxes. Contractors shall show separately 

with each monthly payment application the sales and use taxes paid by them and 
their subcontractors in the form indicated. Reimbursement of sales and use taxes, if 
any, shall be applied for by Owner for the sole benefit of Owner.

B. 4.4 - Modification or Withdrawal of Bids:
C. Add the following sections to 4.4.2:

a. 4.4.2.1 - Such modifications to or withdrawal of a bid may only be made by persons 
authorized to act on behalf of the Bidder. Authorized persons are those so identified 
in the Bidder's corporate bylaws, specifically empowered by the Bidder's charter or 
similar legally binding document acceptable to Owner, or by a power of attorney, 
signed and dated, describing the scope and limitations of the power of attorney. Make 
such documentation available to Owner at the time of seeking modifications or 
withdrawal of the Bid.

b. 4.4.2.2 - Owner will consider modifications to a bid written on the sealed bid envelope 
by authorized persons when such modifications comply with the following: the 
modification is indicated by a percent or stated amount to be added to or deducted 
from the Bid; the amount of the Bid itself is not made known by the modification; a 
signature of the authorized person, along with the time and date of the modification, 
accompanies the modification. Completion of an unsealed bid form, awaiting final 
figures from the Bidder, does not require power of attorney due to the evidenced 
authorization of the Bidder implied by the circumstance of the completion and delivery 
of the Bid.

D. 4.5 - Break-Out Pricing Bid Supplement:
1. Add Section 4.5:
2. 4.5 - Provide detailed cost breakdowns no later than two business days following 

Architect's request.

1.6 ARTICLE 5 - CONSIDERATION OF BIDS
A. 5.2 - Rejection of Bids:

1. Add Section 5.2.1:
a. 5.2.1 - Owner reserves the right to reject a bid based on Owner's and Architect's 

evaluation of qualification information submitted following opening of bids. Owner's 
evaluation of the Bidder's qualifications will include: status of licensure and record of 
compliance with licensing requirements, record of quality of completed work, record 
of Project completion and ability to complete, record of financial management 
including financial resources available to complete Project and record of timely 
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payment of obligations, record of Project site management including compliance with 
requirements of authorities having jurisdiction, record of and number of current claims 
and disputes and the status of their resolution, and qualifications of the Bidder's 
proposed Project staff and proposed subcontractors.

1.7 ARTICLE 6 - POSTBID INFORMATION
A. 6.1 - Contractor's Qualification Statement:

1. Add Section 6.1.1:
a. 6.1.1 - Submit Contractor's Qualification Statement no later than ten business days 

following Architect's request.
B. 6.3 - Submittals:

1. Add Section 6.3.1.4:
2. 6.3.1.4 - Submit information requested in Sections 6.3.1.1, 6.3.1.2, and 6.3.1.3 no later 

than ten business days following Architect's request.
C. 6.4 - Cost Breakdown

1. Add Section 6.4:
a. 6.4 – Bidders to whom award of Contract is under consideration shall submit to the 

Architect a detailed cost breakdown no later than 10 days after issues of a Notice of 
Award.

D. 6.5 - Construction Schedule:
1. Add Section 6.5:

a. 6.5 – Bidders to whom award of Contract is under consideration shall submit to the 
Architect a construction schedule no later than ten days after issuance of a Notice of 
Award.

1.8 ARTICLE 7 - PERFORMANCE BOND AND PAYMENT BOND
A. 7.1 - Bond Requirements:

1. Add Section 7.1.1.1:
a. 7.1.1.1 - Both a Performance Bond and a Payment Bond will be required, each in an 

amount equal to 100 percent of the Contract Sum.
B. 7.2 - Time of Delivery and Form of Bonds:

1. Delete the first sentence of Section 7.2.1 and insert the following:
a. The Bidder shall deliver the required bonds to Owner no later than 10 days after the 

date of Notice of Intent to Award and no later than the date of execution of the 
Contract, whichever occurs first. Owner may deem the failure of the Bidder to deliver 
required bonds within the period of time allowed a default.

2. Delete Section 7.2.3 and insert the following:
a. 7.2.3 - Bonds shall be executed and be in force on the date of the execution of the 

Contract.

1.9 ARTICLE 9 - EXECUTION OF THE CONTRACT
A. Add Article 9:

1. 9.1.1 - Subsequent to the Notice of Intent to Award, and within 10 days after the 
prescribed Form of Agreement is presented to the Awardee for signature, the Awardee 
shall execute and deliver the Agreement to Owner through Architect, in such number of 
counterparts as Owner may require.

2. 9.1.2 - Owner may deem as a default the failure of the Awardee to execute the Contract 
and to supply the required bonds when the Agreement is presented for signature within 
the period of time allowed.
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3. 9.1.3 - Unless otherwise indicated in the Procurement and Contracting Documents or the 
executed Agreement, the date of commencement of the Work shall be the date of the 
executed Agreement.

4. 9.1.4 - In the event of a default, Owner may declare the amount of the Bid security 
forfeited and elect to either award the Contract to the next responsible bidder or re-
advertise for bids.

END OF SECTION  002213
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SECTION 002600 – PROCUREMENT SUBSTITUTION PROCEDURES

1.1 DEFINITIONS
A. Procurement Substitution Requests: Requests for changes in products, materials, equipment, 

and methods of construction from those indicated in the Procurement and Contracting 
Documents, submitted prior to receipt of bids.

B. Substitution Requests: Requests for changes in products, materials, equipment, and methods 
of construction from those indicated in the Contract Documents, submitted following Contract 
award. See Section 012500 "Substitution Procedures" for conditions under which Substitution 
requests will be considered following Contract award.

1.2 QUALITY ASSURANCE
A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution 

with related products and materials. Engage a qualified testing agency to perform compatibility 
tests recommended by manufacturers.

1.3 PROCUREMENT SUBSTITUTIONS
A. Procurement Substitutions, General: By submitting a bid, the Bidder represents that its bid is 

based on materials and equipment described in the Procurement and Contracting Documents, 
including Addenda. Bidders are encouraged to request approval of qualifying substitute 
materials and equipment when the Specifications Sections list materials and equipment by 
product or manufacturer name.

B. Procurement Substitution Requests will be received and considered by Owner when the 
following conditions are satisfied, as determined by Architect; otherwise requests will be 
returned without action:
1. Extensive revisions to the Contract Documents are not required.
2. Proposed changes are in keeping with the general intent of the Contract Documents, 

including the level of quality of the Work represented by the requirements therein.
3. The request is fully documented and properly submitted.

1.4 SUBMITTALS
A. Procurement Substitution Request: Submit to Architect. Procurement Substitution Request 

must be made in writing by prime contract Bidder only in compliance with the following 
requirements:
1. Requests for substitution of materials and equipment will be considered if received no 

later than 10 days prior to date of bid opening.
2. Submittal Format: Submit CSI Substitution Request Form 1.5C.
3. Documentation: Show compliance with requirements for substitution and the following as 

applicable.
a. Identify the product or the fabrication or installation method to be replaced in each 

request. Include related Specifications Sections and drawing numbers.
b. Provide complete documentation on both the product specified and the proposed 

substitute, including the following information as appropriate:
1) Point-by-point comparison of specified and proposed substitute product data, 

fabrication drawings, and installation procedures.
2) Copies of current, independent third-party test data of salient product or system 

characteristics.
3) Samples where applicable or when requested by Architect.
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4) Detailed comparison of significant qualities of the proposed substitute with those 
of the Work specified. Significant qualities may include attributes such as 
performance, weight, size, durability, visual effect, sustainable design 
characteristics, warranties, and specific features and requirements indicated. 
Indicate deviations, if any, from the Work specified.

5) Material test reports from a qualified testing agency indicating and interpreting 
test results for compliance with requirements indicated.

6) Research reports, where applicable, evidencing compliance with building code 
in effect for Project, from ICC-ES.

7) Coordination information, including a list of changes or modifications needed to 
other parts of the Work and to construction performed by Owner and separate 
contractors, which will become necessary to accommodate the proposed 
substitute.

4. Provide certification by manufacturer that the substitute proposed is equal to or superior to 
that required by the Procurement and Contracting Documents, and that its in-place 
performance will be equal to or superior to the product or equipment specified in the 
application indicated.

a. Bidder, in submitting the Procurement Substitution Request, waives the right to 
additional payment or an extension of Contract Time because of the failure of the 
substitute to perform as represented in the Procurement Substitution Request.

B. Architect's Action:
1. Architect may request additional information or documentation necessary for evaluation of 

the Procurement Substitution Request. Architect will notify all bidders of acceptance of the 
proposed substitute by means of an Addendum to the Procurement and Contracting 
Documents.

C. Architect's approval of a substitute during bidding does not relieve Contractor of the 
responsibility to submit required shop drawings and to comply with all other requirements of the 
Contract Documents.

END OF SECTION  002600
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SECTION 004100 – BID FORM

THE PROJECT AND THE PARTIES
1.1 TO:

A. Owner
200 S Elm St
Ewen, Michigan 49925

1.2 FOR:
A. Project: Ontonagon CTE Contract 1: Utility Separation, Contract 2: Mechanical Work.
B. Design Professional's Project Number: 7267-24-0010

224 Greenbriar St
Ontonagon, Michigan 49953

1.3 DATE: ______________ (BIDDER TO ENTER DATE)

1.4 SUBMITTED BY: (BIDDER TO ENTER NAME AND ADDRESS)
A. Bidder's Full Name ______________________________

1. Address __________________________________
2. City, State, Zip_____________________________

1.5 OFFER
A. Having examined the Place of The Work and all matters referred to in the Instructions to 

Bidders and the Bid Documents prepared by OHM Advisors for the above-mentioned project, 
we, the undersigned, hereby offer to enter into a Contract to perform the Work for the Sum of:

B. Contract 1: Utility Separation:
1. _________________________________________________________dollars 

($__________________), in lawful money of the United States of America.
2. We have included the required security deposit as required by the Instruction to Bidders.
3. We have included the required performance assurance bonds in the Bid Amount as 

required by the Instructions to Bidders.
a. The cost of the required performance assurance bonds is ________________dollars 

($___________), in lawful money of the United States of America.

C. Contract 2: Mechanical Work
1. ________________________________________________________dollars 

($__________________), in lawful money of the United States of America.
2. We have included the required security deposit as required by the Instruction to Bidders.
3. We have included the required performance assurance bonds in the Bid Amount as 

required by the Instructions to Bidders.
a. The cost of the required performance assurance bonds is ________________dollars 

($___________), in lawful money of the United States of America.
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1.6 ACCEPTANCE
A. This offer shall be open to acceptance and is irrevocable for sixty days from the bid closing 

date.
B. If this bid is accepted by Owner within the time period stated above, we will:

1. Execute the Agreement within seven days of receipt of Notice of Award.
2. Furnish the required bonds within seven days of receipt of Notice of Award.

C. If this bid is accepted within the time stated, and we fail to commence the Work or we fail to 
provide the required Bond(s), the security deposit shall be forfeited as damages to Owner by 
reason of our failure, limited in amount to the lesser of the face value of the security deposit or 
the difference between this bid and the bid upon which a Contract is signed.

D. In the event our bid is not accepted within the time stated above, the required security deposit 
shall be returned to the undersigned, in accordance with the provisions of the Instructions to 
Bidders; unless a mutually satisfactory arrangement is made for its retention and validity for an 
extended period of time.

1.7 CONTRACT TIME
A. If this Bid is accepted, we will:

1. Work will be substantially completed by October 24, 2025, with a final completion date of 
November 21, 2025.

1.8 ADDENDA
A. The following Addenda have been received.  The modifications to the Bid Documents noted 

below have been considered and all costs are included in the Bid Sum.
1. Addendum # _______ Dated ________________.
2. Addendum # _______ Dated ________________.
3. Addendum # _______ Dated ________________.

1.9 BID FORM SUPPLEMENTS
A. The following Supplements are attached to this Bid Form and are considered an integral part of 

this Bid Form:
1. Submit proposed schedule with bid.

1.10 BID FORM SIGNATURE(S)
A. ____________________________________________
B. (Bidder - print the full name of your firm)
C. ____________________________________________
D. (Authorized signing officer, Title)

END OF SECTION  004100
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SECTION 004313 – BID SECURITY FORMS

1.1 BID FORM SUPPLEMENT
A. A completed bid bond form is required to be attached to the Bid Form.

1.2 BID BOND FORM
A. AIA Document A310-2010 "Bid Bond" is the recommended form for a bid bond. A bid bond 

acceptable to Owner, or other bid security as described in the Instructions to Bidders, is 
required to be attached to the Bid Form as a supplement.

B. Copies of AIA standard forms may be obtained from The American Institute of Architects; 
https://www.aiacontracts.org/; email: docspurchases@aia.org; (800) 942-7732.

END OF SECTION  004313
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SPECIAL CONDITIONS OF CONTRACT

FOR SCHOOL PROJECTS
TIME OF COMPLETION

Contractor shall organize the project immediately after notification of intent to enter into Contract, and 
shall start immediately, providing he has complied with requirements of the Invitation to Bid and General 
Conditions with regard to insurance, Performance Bond, Labor and Material Bond, Subcontractors, Cost 
Breakdown, etc.  Work shall be expedited to completion as rapidly as possible.  Contract states the date 
of Substantial Completion.

Subcontractors shall agree to complete their work according to the schedule prepared by the Contractor 
and approved at the first project meeting.

ELECTRONIC DOCUMENTS - DRAWINGS

Electronically transmitted copies of certain A/E drawings may be made available for 
Contractor/Subcontractor use to assist in preparation of shop drawings, etc.  These drawings, without title 
blocks, will be made available for a fixed fee of $200.00 per request, payable in advance when drawings 
are requested.

CODES 

The Contractor and all Subcontractors shall comply with all applicable federal, state or local laws, 
ordinances and regulations.

PERMITS, PERMIT & HOOKUP FEES

The Contractor shall be responsible for securing all necessary permits and/or licenses and pay for such.  
The Owner will submit plans and specifications to the Bureau of Construction Codes and Fire Safety for 
plan review and pay per such.  

Service and/or disconnect/hookup fees as required by servicing utilities for the project shall be paid by the 
Contractor.

Copies of permits and final inspection certificates shall be submitted to A/E.

Contractor shall obtain required permits and be responsible for all costs except plan review fees, which 
are by the Owner.

MICHIGAN RIGHT-TO-KNOW LAW:

All contractors must conform to the provisions of the Michigan Right-to-Know Law, 1986 PA 80, which 
requires employers to:  1) develop a communication program designed to safeguard the handling of 
hazardous chemicals through labeling of chemical containers and development and availability of Material 
Safety Data Sheets; 2) provide training for employees who work with these chemicals; and 3) develop a 
written hazard communications program.

The law also provides for specific employee rights.  These include:  1) the right to be notified (by employer 
or contractor posting) of the location of Material Safety Data Sheet; 2) the right to be notified (by employer or 
contractor posting) of new or revised Material Safety Data Sheet no later than five working days after 
receipt; and 3) the right to request copies of Material Safety Data Sheet from their employers.

Provision of the State of Michigan's Right-to-Know Law may be found in those sections of the Michigan 
Occupational Safety and Health Act, which contains Right-to-Know provisions and the Federal Hazard 
Community Standard, which is part of the Michigan Occupational Safety and Health Act's Right-to-Know 
Law through adoption.
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"MISS DIG"

The Contractor shall notify "Miss Dig" - Utility Communications System at (800-482-7171) two days prior 
to starting any excavation with power equipment outside the building.

DAMAGED WORK

It will be the Contractor's responsibility to adequately protect the new construction, the existing building 
and the adjacent property from wind, water, snow, ice, frost, etc.  He shall do any pumping or temporary 
drainage of any nature as required.  Provide temporary closure for roof openings in connection with 
placing new work, provide guard lights and barricades as necessary to protect the public and workmen 
from hazardous areas, erect temporary railings.  Provide fire extinguishers in areas having particular 
danger of fire.

COORDINATION WITH SUBCONTRACTORS

The Contractor shall plan his work so as to coordinate to the fullest extent with the work of Subcontractors 
to see that they are given every opportunity to install their work properly and in proper sequence.

The Contractor shall have control of the site, and his Construction Superintendent shall act as coordinator 
of the work with the Owner.

The Contractor shall notify Subcontractors with as much advance notice as possible when they should 
install the various phases of their work to assure the most efficient progress.  This requirement shall not in 
any way relieve the Subcontractors of their responsibility to follow up job progress to assure that their 
work is installed in proper time.

JOB MAINTENANCE AND CLEANUP

Keep entire construction site free of debris and rubbish accumulation.  Cooperation in this regard 
between Contractors is mandatory.  All Contractors shall effect daily cleanup of the work areas, and 
dispose of trash and waste materials.  No burning on site.

Before final acceptance, in addition to the specific requirements of the specification technical sections 
regarding final cleanup, the entire site shall be policed, raked, and all rubbish removed.
                                                   
SAFETY REQUIREMENTS

Maintenance and observance of safety standards shall be the responsibility of the Contractor and each 
Subcontractor, who shall designate a responsible person to be alert for and make recommendations 
regarding job safety.  Enforce and abide by the provisions of the Michigan Occupational Safety and 
Health Act (MIOSHA).  Owner shall provide similar information for contractors.

OSHA'S HAZCOM STANDARD

The Contractor and Subcontractors shall comply with the Occupational Safety and Health Administration's 
(OSHA) Hazard Communications Standard (HCS) also called HazCom and the "Right to Know Law."  A 
written record of all "Hazardous Chemicals" shall be kept and displayed on the worksite per the standard.

ASBESTOS

No asbestos containing materials shall be installed under these contracts.  The Contractor shall submit a 
letter at project completion stating to the best of his knowledge no asbestos was installed on the project.

The Contractor shall comply with current EPA regulations on asbestos, National Emission Standards for 
Asbestos, requirements of AHERA, and all applicable Federal, State and local government regulations.  
All costs shall be borne by Contractor causing damage by Contractor.

Owner shall be advised immediately by Contractor if any additional/unknown source of asbestos is 



AFFIDAVIT OF COMPLIANCE – IRAN ECONOMIC SANCTIONS ACT

Michigan Public Act No. 517 of 2012

The undersigned, the owner or authorized officer of __________________________ (the Contractor), 
pursuant to the compliance certification requirement provided in the Gogebic-Ontonagon Intermediate 
School District (the School District) Request for Proposal, hereby certifies, represents and warrants that 
the Contractor (including its officers, directors and employees) is not an “Iran linked business” within the 
meaning of the Iran Economic Sanctions Act, Michigan Public Act No. 517 of 2012 (the Act), and that in 
the event Contractor is awarded a contract as a result of the aforementioned Request for Proposal, the 
Contractor will not become an “Iran linked business” at any time during the course of performing any 
services under the contract.

The Contract further acknowledges that any person who is found to have submitted a false certification is 
responsible for a civil penalty of not more than $250,000.00 or 2 times the amount of the contract or 
proposed contract for which the false certification was made, whichever is greater, the cost of the School 
District’s investigation, and reasonable attorney fees, in addition to the fine.  Moreover, any person who 
submitted a false certification shall be ineligible to bid on a request for proposal for three (3) years from 
the date that it is determined that the person has submitted the false certification.

CONTRACTOR:

______________________________________
Name of Contractor

By:____________________________________

Its:____________________________________

Date:__________________________________

STATE OF ________________________________)
                                                                                 )ss.
COUNTY OF ______________________________)

This instrument was acknowledged before me on the _____day of ________________, 2025,

by________________________________________.

______________________________________
                                      ,Notary Public
_____________County, ___________________

My Commission Expires:___________________

Acting in the County of ____________________





AFFIDAVIT OF BIDDER – FAMILIAL RELATIONSHIP DISCLOSURE

Michigan Public Act 451 of 1976

The undersigned, the owner or authorized officer of _______________________________ (the Bidder), 
pursuant to the familial disclosure requirement provided in the Gogebic-Ontonagon Intermediate School 
District (the School District) advertisement for bids, hereby represents and warrants, except as provided 
below, that no familial relationships exist between the owner(s) or any 
employee____________________________ (the Bidder) and any member of the Board of Education of 
the School District or the Superintendent of the School District.

List any Familial Relationships:
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________

BIDDER:

______________________________________
Name of Bidder

                  By:  ___________________________________

Its:  ___________________________________

Date: __________________________________

STATE OF ____________________________)
                     )ss.

COUNTY OF __________________________)

This instrument was acknowledged before me on the _______ day of ________________, 2025, 
by _____________________________________.

____________________________________________
, Notary Public

_____________________ County, ________________

My Commission Expires:  _______________________

Acting in the County of:   _______________________
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Ontonagon CTE Contract 1: Utility Separation, Contract 2: Mechanical Work

OHM Project No. 7267-24-0010

Date

Architect/Engineer:

OHM Advisors

General Items:

Date of Completion

Provide meter readings and turn utilities over to the owner.

Provide a letter indicating that no hazardous materials were used on the project.

Certificate of Substantial Completion.

GOISD

Provide Consent of Surety for final payment.

Provide Guaranty.

Provide Sworn Statement.

Provide Final Wavier of Liens.

The following is a list of contractual items that the owner and architect have found to be incomplete or in need of 

correction.  The failure to include any items on the list does not alter the responsibility of the Contractor to complete 

all Work in accordance with the contract documents.

Items to Complete

Provide record drawings. 

Contractor Name

Provide Final Completion Checklist with completion dates and signature

FINAL COMPLETION CHECKLIST

Provide start-up, test reports and operation instructions as required.

Provide air and water balance reports.

Provide extra material as follows:

Provide occupancy permit and final inspection reports for mechanical, plumbing and 

electrical.

Provide one year written warranty and specific product warranties as follows:

Provide maintenance manuals and instructions.

Email Address Email Address

Phone Number Phone Number

Owner: Contractor:

1



Specific Items:

Space Date of CompletionItems to Complete

2







 
 
 
 
 
 
 
 

 

 

 

GUARANTY 
 

The CONTRACTOR, as a condition precedent to final payment, shall execute this Guaranty to the OWNER, 
guaranteeing for one (1) year from the date of substantial completion, to keep in good order and repair any 
defect in all the work completed under the Agreement.    This includes work which may develop during said 
period due to improper materials, defective equipment, improper materials workmanship, or arrangements and 
in any work which may be affected in correcting any repairs or defects.  This Guaranty will be binding upon the 
CONTRACTOR, his subcontractors and/or material suppliers and will be without any expense to the OWNER.   

 
OWNER:     CONTRACTOR: 
 
____________________________________  ____________________________________ 
Print      Print 

 
____________________________________ ____________________________________ 
Signature     Signature 
 
____________________________________ ____________________________________ 
Date      Date 
 

 
 
OHM ADVISORS: 
 
____________________________________ 
Print       

 
____________________________________  
Signature 
 
____________________________________ 
Date      

 
 









SWORN STATEMENT 197  

STATE OF MICHIGAN                               SWORN STATEMENT 
 
 
County of                                                           } ss. 
                                                                                           , being duly sworn, deposes and says: 

That                                                                                     is the (contractor) (subcontractor) for an 

improvement to the following described real property situated in                                                   County, 

Michigan, described as follows:                                                                                                                    

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

(Insert legal description of property) 

That the following is a statement of each subcontractor and supplier and laborer with whom the (contractor) 

(subcontractor) has (contracted) (subcontracted) for performance under the contract with the owner or lessee thereof, and 

that the amounts due to the persons as of the date hereof are correctly and fully set forth opposite their names, as follows: 

Name of 
subcontractor, 

supplier, or 
laborer 

Type of 
improveme

nt 
furnished 

Total  
contract 
 price 

Amount 
already 
 paid 

 

Amount 
currently 

owing 
  

Accrued fringe 
benefits 

contributions 
(if applicable) 

Balance  
to  

complete 
  

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________ 

Totals 

That the contractor has not procured material from, or subcontracted with, any person other than those set forth   on the 

reverse side and owes no money for the improvement other than the sums set forth on the reverse side. 

 

 

 

 

 



Deponent further says that he or she makes the foregoing statement as the (contractor) (subcontractor) or as     

__________________________ of the (contractor) (subcontractor) for the purpose of representing to the owner   or 

lessee of the premises described on the reverse side and his or her agents that the property described on the   reverse 

side is free from claims of construction liens, or the possibility of construction liens, except as specifically   set forth on the 

reverse side. 

 

WARNING: AN OWNER OR LESSEE OF THE PROPERTY DESCRIBED ON THE REVERSE SIDE MAY NOT   RELY 
ON THIS SWORN STATEMENT TO AVOID THE CLAIM OF A SUBCONTRACTOR, SUPPLIER, OR     LABORER 
WHO HAS PROVIDED A NOTICE OF FURNISHING TO THE DESIGNEE OR TO THE OWNER OR   LESSEE IF THE 
DESIGNEE IS NOT NAMED OR HAS DIED. 
 
 
 
 
        _________________________________________ 
           Deponent 
 
 
 
 Subscribed and sworn to before me this __________ day of ______________________________, 20 _____ 
 
 
 
 
        _________________________________________ 
        Notary Public 
 
        ___________________________County, Michigan 
 

My Commission Expires: ___________________ 
 



 
PARTIAL UNCONDITIONAL WAIVER 

 
I/we have a contract with ________________________________________________________ 
      (other contracting party) 
 
to provide _____________________________________________ for the improvements to the 
 
property described as __________________________________________________________ 
 
____________________________________________________________________________ 
 
____________________________________________________________________________ 
 
and by signing this waiver waive my/our construction lien in  the amount of $ ______________,  
 
for labor/materials provided through _______________________________________________ 
       (date of draw cutoff or actual payment) 
 
This waiver, together with all previous waivers, if any (circle one) does/does not cover all 
amounts due me/us for contract improvement provided through the date shown above. 
 
If the owner or lessee of the property or the owner’s or lessee’s designee has received a notice 
of furnishing from me/one of us or if I/we are not required to provide one, and the owner, lessee, 
or designee has not received this wavier directly from me/one of us, the owner, lessee, or 
designee may not rely upon it without contacting me/one of us, either in writing, by telephone, or 
personally, to verify that it is authentic. 

 
STATEMENT OF ACCOUNT 

 
Contract Price $ _________________
Extras $ _________________
Deduct Credit $ _________________
Previously Paid $ _________________
Retention $ _________________
Balance $ _________________
This Payment $ _________________
Balance To $ _________________
Become Due $ _________________

 
 
Signed on:  ________________________ 
 
__________________________________ 
    (Printed Name of Lien Claimant) 
 
__________________________________ 

   (Signature of Lien Claimant) 
 
Address:  __________________________ 
 
    __________________________ 
 
Telephone:  ________________________ 
 
 
 
 

DO NOT SIGN BLANK OR INCOMPLETE FORMS.  RETAIN A COPY 





FULL UNCONDITIONAL WAIVER 
 
 

My/our contract with                                                                                          to provide 
     (other contracting party) 
                                                         for the improvement of the property described as                     
 
                                                                                                                                                
 
                                                                                                                          having been 
 
fully paid and satisfied, by signing this waiver, all my/our construction lien rights 
against such property are hereby waived and released. 
 
If the improvement is provided to property that is a residential structure and if the 
owner or lessee of the property or the owner’s or lessee’s designee has received 
a notice of furnishing from me/one or us or if I/we are not required to provide one, 
and the owner, lessee, or designee has not received this waiver directly from 
me/one of us, the owner, lessee, or designee may not rely upon it without 
contacting me/one of us, either in writing, by telephone, or personally, to verify 
that it is authentic. 
 
                                                                                          
                (Printed Name of Lien Claimant) 
 
                                                                                          
                      (Signature of lien claimant) 
 
 
 
Signed on:                                 Address:                                          
 
                                                                 
 
 
       Telephone:                                    
 
 
 
 
 
 

DO NOT SIGN BLANK OR INCOMPLETE FORMS.  RETAIN A COPY. 
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SECTION 011000 – SUMMARY

PART 1 GENERAL

1.1 PROJECT
A. Project Name: Ontonagon CTE Contract 1: Utility Separation, Contract 2: Mechanical Work.
B. Owner's Name: Gogebic-Ontonagon Intermediate School District.
C. Engineer's Name: OHM Advisors.
D. The Project consists of installing new water and sewer services to connect the CTE building to 

the village water and sewer system as shown on the drawings as well as all associated 
restoration work. Two-unit vents in the nursing area of the building will be demolished and 
removed and a new unit vent will be installed. The existing booster pump will also be 
demolished and removed.

1.2 CONTRACT DESCRIPTION
A. Contract Type:  A single prime contract based on a Stipulated Price.

1.3 DESCRIPTION OF ALTERATIONS WORK
A. Scope of alterations work is indicated on drawings.

1.4 OWNER OCCUPANCY
A. Owner intends to continue to occupy adjacent portions of the existing building during the entire 

construction period.
B. Owner intends to occupy the Project upon Substantial Completion.
C. Cooperate with Owner to minimize conflict and to facilitate Owner's operations.
D. Schedule the Work to accommodate Owner occupancy.

1.5 CONTRACTOR USE OF SITE AND PREMISES
A. Construction Operations: Limited to areas noted on Drawings.

1. Locate and conduct construction activities in ways that will limit disturbance to site.
B. Provide access to and from site as required by law and by Owner:

1. Emergency Building Exits During Construction: Keep all exits required by code open 
during construction period; provide temporary exit signs if exit routes are temporarily 
altered.

2. Do not obstruct roadways, sidewalks, or other public ways without permit.
C. Time Restrictions:

1. Limit conduct of especially noisy exterior work to the hours of 8:00 am to 6:00 pm.
2. Limit conduct of especially noisy interior work, to be performed when nearby spaces are 

not occupied.
3. All work performed during the school year must be completely cleaned up and functional 

for the next morning with no disruptions to building operations and teaching operations.
D. Utility Outages and Shutdown:

1. Prevent accidental disruption of utility services to other facilities.
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1.6 WORK SEQUENCE
A. Coordinate construction schedule and operations with Owner and the Village of Ontonagon.

1.7 SPECIFICATION SECTIONS APPLICABLE TO EVERY CONTRACT
A. Unless otherwise noted, provisions of the sections listed below apply to every 

contract.  Specific items of work listed under individual contract descriptions constitute 
exceptions.

B. Section 012000 - Price and Payment Procedures.
C. Section 013000 - Administrative Requirements.
D. Section 014000 - Quality Requirements.
E. Section 016000 - Product Requirements.
F. Section 017000 - Execution and Closeout Requirements.
G. Section 017800 - Closeout Submittals.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

END OF SECTION  011000
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SECTION 012000 – PRICE AND PAYMENT PROCEDURES

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Procedures for preparation and submittal of applications for progress payments.
B. Documentation of changes in Contract Sum and Contract Time.
C. Change procedures.
D. Correlation of Contractor submittals based on changes.
E. Procedures for preparation and submittal of application for final payment.

1.2 SCHEDULE OF VALUES
A. Use Schedule of Values Form: AIA G702 and Form AIA G703, edition stipulated in the 

Agreement or approved by Owner and Design Professional..
B. Electronic media printout including equivalent information will be considered in lieu of standard 

form specified; submit draft to Engineer for approval.
C. Forms filled out by hand will not be accepted.
D. Submit Schedule of Values electronically within 15 days after date of Owner-Contractor 

Agreement.
E. Format: Utilize the Table of Contents of this Project Manual. Identify each line item with number 

and title of the specification section.  Identify site mobilization, bonds and insurance, Temporary 
Facilities, and Contractor's Overhead and Profit.

F. Revise schedule to list approved Change Orders, with each Application For Payment.
G. Schedule of Values to be rounded to nearest dollar.

1.3 APPLICATIONS FOR PROGRESS PAYMENTS
A. Payment Period: Submit at intervals stipulated in the Agreement.

1. Submit draft copy of Application for Payment five days prior to due date for review by 
Engineer.

B. Use Form AIA G702 and Form AIA G703, edition stipulated in the Agreement.
C. Forms filled out by hand will not be accepted.
D. Notarize and Execute certification by signature of authorized officer.
E. Use data from approved Schedule of Values.  Provide dollar value in each column for each line 

item for portion of work performed and for stored products.
F. List each authorized Change Order as a separate line item, listing Change Order number and 

dollar amount as for an original item of work.
G. Submit all documents into a single combined electronic copy of each Application for Payment.
H. Temporary Facilities: Show cost of temporary facilities and other major cost items that are not 

direct cost of actual work-in-place as separate line items.
I. Allowances: Provide a separate line item in the schedule of values for each allowance.
J. Stored Materials: Materials or equipment purchased or fabricated and stored, but not yet 

installed. Differentiate between items stored on-site and items stored off-site:
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1. Provide certificate of insurance, evidence of transfer of title to Owner, and consent of 
surety to payment for stored materials.

2. Provide supporting documents that verifies amount required, such as paid invoices. Do 
not include overhead and profit on stored materials.

3. Provide photos of stored materials off-site.
K. Waivers: Submit waivers from subcontractors, sub-subcontractors, and suppliers for 

construction period covered by the previous application.
1. Submit partial waivers on each item for amount requested in previous application, after 

deduction for retainage, on each item.
2. When an application shows completion of an item, submit conditional final or full waivers.
3. Submit executed waivers on forms acceptable to Owner.

L. When Engineer requires substantiating information, submit data justifying dollar amounts in 
question.

M. Include the following with the application:
1. Required documents as noted in Owner Agreement.
2. Construction progress schedule, revised and current as specified in Section 013000.
3. Waivers as applicable.
4. Off-site stored materials documentation.

1.4 APPLICATION FOR INITIAL PAYMENT
A. Items that must precede or coincide with submittal of first Application for Payment include the 

following:
1. List of subcontractors.
2. Schedule of Values.
3. Contractor's construction schedule.
4. Submittal schedule.
5. List of Contractor's staff assignments.
6. Copies of permits.

1.5 MODIFICATION PROCEDURES
A. For minor changes not involving an adjustment to the Contract Sum or Contract Time, Engineer 

will issue instructions directly to Contractor.
B. For other required changes, Engineer will issue a document signed by Owner instructing 

Contractor to proceed with the change, for subsequent inclusion in a Change Order.
1. The document will describe the required changes and will designate method of 

determining any change in Contract Sum or Contract Time.
2. Promptly execute the change.

C. For changes for which advance pricing is desired, Engineer will issue a document that includes 
a detailed description of a proposed change with supplementary or revised drawings and 
specifications, a change in Contract Time for executing the change.  Contractor shall prepare 
and submit a fixed price quotation within 10 days.

D. Contractor may propose a change by submitting a request for change to Engineer, describing 
the proposed change and its full effect on the work, with a statement describing the reason for 
the change, and the effect on the Contract Sum and Contract Time with full 
documentation.  Document any requested substitutions in accordance with Section 016000.

E. Computation of Change in Contract Amount:  As specified in the Agreement and Conditions of 
the Contract.
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1. For change requested by Engineer for work falling under a fixed price contract, the 
amount will be based on Contractor's price quotation.

2. For change requested by Contractor, the amount will be based on the Contractor's 
request for a Change Order as approved by Engineer.

3. For pre-determined unit prices and quantities, the amount will be based on the fixed unit 
prices.

4. For change ordered by Engineer without a quotation from Contractor, the amount will be 
determined by Engineer based on the Contractor's substantiation of costs as specified for 
Time and Material work.

F. Substantiation of Costs: Provide full information required for evaluation.
1. On request, provide the following data:

a. Quantities of products, labor, and equipment.
b. Taxes, insurance, and bonds.
c. Overhead and profit.
d. Justification for any change in Contract Time.
e. Credit for deletions from Contract, similarly documented.

2. Support each claim for additional costs with additional information:
a. Origin and date of claim.
b. Dates and times work was performed, and by whom.
c. Time records and wage rates paid.
d. Invoices and receipts for products, equipment, and subcontracts, similarly 

documented.
G. Execution of Change Orders: Engineer will issue Change Orders for signatures of parties as 

provided in the Conditions of the Contract.
H. After execution of Change Order, promptly revise Schedule of Values and Application for 

Payment forms to record each authorized Change Order as a separate line item and adjust the 
Contract Sum.

I. Promptly revise progress schedules to reflect any change in Contract Time, revise sub-
schedules to adjust times for other items of work affected by the change, and resubmit.

J. Promptly enter changes in Project Record Documents.

1.6 APPLICATION FOR FINAL PAYMENT
A. Application for Final Payment will not be considered until the following have been 

accomplished:
1. All closeout procedures specified in Section 017000.

B. After completing Project closeout requirements, submit final Application for Payment with 
releases and supporting documentation not previously submitted and accepted, including, but 
not limited, to the following:
1. Evidence of completion of Project closeout requirements.
2. Certification of completion of punch list items.
3. Insurance certificates for products and completed operations where required.
4. Updated final statement, accounting for final changes to the Contract Sum.
5. Contractor's Affidavits for final payments to claims.
6. Consent of Surety to final payments.
7. Final meter readings for utilities.
8. Final liquidated damages settlement statement.
9. Waivers and releases.
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PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

END OF SECTION  012000
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SECTION 012300 – ALTERNATES

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Description of Alternates.
B. Procedures for pricing Alternates.
C. Documentation of changes to Contract Price and Contract Time.

1.2 DEFINITIONS
A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined 

in the bidding requirements that may be added to or deducted from the base bid amount if the 
Owner decides to accept a corresponding change either in the amount of construction to be 
completed or in the products, materials, equipment, systems, or installation methods described 
in the Contract Documents.
1. Alternates described in this Section are part of the Work only if enumerated in the 

Agreement.
2. The cost or credit for each alternate is the net addition to or deduction from the Contract 

Sum to incorporate alternates into the Work. No other adjustments are made to the 
Contract Sum.

1.3 PROCEDURES
A. Coordination: Revise or adjust affected adjacent work as necessary to completely integrate 

work of the alternate into Project.
1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar 

items incidental to or required for a complete installation whether or not indicated as part 
of alternate.

B. Execute accepted alternates under the same conditions as other work of the Contract.
C. Schedule: A schedule of alternates is included at the end of this Section. Specification Sections 

referenced in schedule contain requirements for materials necessary to achieve the work 
described under each alternate.

1.4 ACCEPTANCE OF ALTERNATES
A. Alternates quoted on Bid Forms will be reviewed and accepted or rejected at Owner's 

option.  Accepted Alternates will be identified in the Owner-Contractor Agreement.
B. Coordinate related work and modify surrounding work to integrate the Work of each Alternate.

1.5 SCHEDULE OF ALTERNATES
A. Alternate 1: Install a tee where the water service changes direction to enter the building and 

continue installing 6 inch ductile iron pipe to the east to live tap the existing school water 
service.
1. Base Bid: Install the water service line as shown on sheet C-140.
2. Alternate: Install the water service line as shown on sheet C-141.
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PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

END OF SECTION  012300
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SECTION 013000 – ADMINISTRATIVE REQUIREMENTS

PART 1 GENERAL

1.1 SECTION INCLUDES
A. General administrative requirements.
B. Electronic document submittal service.
C. Preconstruction meeting.
D. Progress meetings.
E. Construction progress schedule.
F. Contractor's daily reports.
G. Progress photographs.
H. Submittals for review, information, and project closeout.
I. Number of copies of submittals.
J. Requests for Interpretation (RFI) procedures.
K. Submittal procedures.

1.2 RELATED REQUIREMENTS
A. Section 016000 - Product Requirements: General product requirements.
B. Section 017000 - Execution and Closeout Requirements: Additional coordination requirements.
C. Section 017800 - Closeout Submittals: Project record documents; operation and maintenance 

data; warranties and bonds.

1.3 GENERAL ADMINISTRATIVE REQUIREMENTS
A. Comply with requirements of Section 017000 - Execution and Closeout Requirements for 

coordination of execution of administrative tasks with timing of construction activities.
B. Make the following types of submittals to Engineer:

1. Requests for Interpretation (RFI).
2. Requests for substitution.
3. Shop drawings, product data, and samples.
4. Test and inspection reports.
5. Design data.
6. Manufacturer's instructions and field reports.
7. Applications for payment and change order requests.
8. Progress schedules.
9. Coordination drawings.
10. Final Correction Punch List for Substantial Completion.
11. Closeout submittals.

C. Make the following types of submittals to the Authority having jurisdiction.
1. Delegated design documentation.
2. Special Inspection reports.
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PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION

3.1 ELECTRONIC DOCUMENT SUBMITTAL SERVICE
A. All documents transmitted for purposes of administration of the contract are to be in electronic 

(PDF, MS Word, or MS Excel) format, as appropriate to the document.
1. Besides submittals for review, information, and closeout, this procedure applies to 

Requests for Interpretation (RFIs), progress documentation, contract modification 
documents (e.g. supplementary instructions, change proposals, change orders), 
applications for payment, field reports and meeting minutes, Contractor's correction 
punchlist, and any other document any participant wishes to make part of the project 
record.

2. Submittals for review, information, and closeout will be transmitted via an Internet based 
submittal services that receives, logs, and stores documents, unless otherwise approved 
by the engineer.

3. All other documents will utilize e-mail for distribution or other agreed upon method if the 
size of files are limiting.

4. Contractor and Engineer are required to use this service.
5. It is the Contractor's responsibility to submit documents in allowable format.
6. Use of the Internet based submittal service will be between Owner, Engineer, and 

Contractor.
7. Users of the service need an email address, internet access, and PDF review software 

that includes ability to mark up and apply electronic stamps (such as Adobe Acrobat, 
www.adobe.com, or Bluebeam PDF Revu, www.bluebeam.com), unless such software 
capability is provided by the service provider.

8. Paper document transmittals will not be reviewed.
9. All other specified submittal and document transmission procedures apply, except that 

electronic document requirements do not apply to samples or color selection charts.

3.2 PRECONSTRUCTION MEETING
A. Engineer will schedule a meeting after Notice of Award.
B. Attendance Required:

1. Owner.
2. Engineer.
3. Contractor.

C. Agenda:
1. Execution of Owner-Contractor Agreement.
2. Submission of executed bonds and insurance certificates.
3. Distribution of Contract Documents.
4. Submission of list of subcontractors, list of products, schedule of values, and construction 

progress schedule.
5. Designation of personnel representing the parties to Contract, including, but not limited to 

Owner, Contractor, Key Subcontractors, testing agencies,  and Engineer.
6. Site Safety.
7. Procedures and processing of field decisions, submittals, substitutions, RFI's, applications 

for payments, proposal request, Change Orders, and Contract closeout procedures.
8. Scheduling.
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9. Use of premises including review of temporary facilities, staging and storage areas, 
deliveries, temporary utility requirements and procedures, security, progress cleanings, 
and contractor parking.

10. Critical work sequencing and long lead items.
11. Procedures for shut downs and coordination with Owner work or requirements.
12. Permitting and inspection requirements.
13. Maintaining redlined plans.

D. Entity responsible for conducting meeting will record minutes and distribute copies within five 
days after meeting to participants, with copies to Engineer, Owner, participants, and those 
affected by decisions made.

3.3 PROGRESS MEETINGS
A. Engineer will make arrangements for meetings, prepare agenda with copies for participants, 

preside at meetings.
B. Attendance Required:

1. Contractor.
2. Owner.
3. Engineer.
4. Contractor's superintendent.
5. Subcontractors, suppliers, or other entities concerned with current progress or involved in 

planning, coordination, or performance of future activities and authorized to conclude 
matters related to the Work..

C. Agenda:
1. Safety.
2. Review minutes of previous meetings.
3. Review of work progress.
4. Field observations, problems, and decisions.
5. Identification of problems that impede, or will impede, planned progress.
6. Review of submittals schedule and status of submittals.
7. Review of RFIs log and status of responses.
8. Maintenance of progress schedule.
9. Corrective measures to regain projected schedules.
10. Planned progress during succeeding work period.
11. Maintenance of quality and work standards.
12. Testing and inspections.
13. Effect of proposed changes on progress schedule and coordination.
14. Other business relating to work.
15. Review status of payment requests, change orders, or pending claims and disputes.
16. Review future sequence of operations required for identified work.

D. Entity responsible for conducting the meeting will record minutes and distribute copies within 
five days after meeting to participants, with copies to Engineer, Owner, participants, and those 
affected by decisions made.

E. Conduct progress meetings at bi-weekly intervals or intervals deemed necessary and 
acceptable to Owner, Engineer, and Contractor.

3.4 CONSTRUCTION PROGRESS SCHEDULE
A. Submittal
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1. Within 10 days after date of the Agreement, submit preliminary schedule defining planned 
operations for the first 60 days of work, with a general outline for remainder of work.

2. If preliminary schedule requires revision after review, submit revised schedule within 10 
days.

3. Within 20 days after review of preliminary schedule, submit draft of proposed complete 
schedule for review.

a. Include written certification that major contractors have reviewed and accepted 
proposed schedule.

4. Within 10 days after joint review, submit complete schedule.
5. Submit updated schedule with each Application for Payment.

B. Format
1. Sheet Size: Multiples of 8-1/2 x 11, or 11 x 17 inches.
2. Prepare in the form of a horizontal bar chart.

C. Content:
1. Show complete sequence of construction by activity, with dates for beginning and 

completion of each element of construction.
2. Identify work of separate stages and other logically grouped activities.
3. Include conferences and meetings in schedule, including pre-installation meetings.
4. Indicate progress of each activity and changes required to maintain date of Substantial 

Completion.

3.5 DAILY CONSTRUCTION REPORTS
A. Include only factual information. Do not include personal remarks or opinions regarding 

operations and/or personnel.
B. Submit initial Daily Construction report format for review by Owner and Engineer for approval.
C. In addition to transmitting electronically a copy to Owner and Engineer, maintain one printed 

copy at the job site.
D. Prepare a daily construction report recording the following information concerning events at 

Project site and project progress:
1. Date.
2. High and low temperatures, and general weather conditions.
3. List of subcontractors at Project site.
4. Approximate count of personnel at Project site.

a. Include a breakdown for supervisors, laborers, journeymen, equipment operators, 
and helpers.

5. Major equipment at Project site.
6. Material deliveries.
7. Safety, environmental, or industrial relations incidents.
8. Meetings and significant decisions.
9. Stoppages, delays, shortages, and losses.  Include comparison between scheduled work 

activities (in Contractor's most recently updated and published schedule) and actual 
activities.  Explain differences, if any.  Note days or periods when no work was in progress 
and explain the reasons why.

10. Directives and requests of Authority(s) Having Jurisdiction (AHJ).
11. Testing and/or inspections performed.
12. List of verbal instruction given by Owner and/or Engineer.
13. Include pertinent photos to demonstrate days activities for record.

a. Photos should document any work that will be covered up.
14. Signature of Contractor's authorized representative.
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3.6 PROGRESS PHOTOGRAPHS
A. Photography Type: Digital; electronic files.
B. Provide photographs of site and construction throughout progress of work produced by an 

experienced photographer, acceptable to Engineer.
C. Digital Photographs: 24 bit color, minimum resolution of 1024 by 768, in JPG format; provide 

files unaltered by photo editing software.
1. Delivery Medium: Via email.
2. File Naming:  nclude project identification, date and time of view, and view identification.

3.7 REQUESTS FOR INTERPRETATION (RFI)
A. Definition: A request seeking one of the following:

1. An interpretation, amplification, or clarification of some requirement of Contract 
Documents arising from inability to determine from them the exact material, process, or 
system to be installed; or when the elements of construction are required to occupy the 
same space (interference); or when an item of work is described differently at more than 
one place in Contract Documents.

2. A resolution to an issue which has arisen due to field conditions and affects design intent.
B. Whenever possible, request clarifications at the next appropriate project progress meeting, with 

response entered into meeting minutes, rendering unnecessary the issuance of a formal RFI.
C. Preparation:  Prepare an RFI immediately upon discovery of a need for interpretation of 

Contract Documents.  Failure to submit a RFI in a timely manner is not a legitimate cause for 
claiming additional costs or delays in execution of the work.
1. Prepare a separate RFI for each specific item.

a. Review, coordinate, and comment on requests originating with subcontractors and/or 
materials suppliers.

b. Do not forward requests which solely require internal coordination between 
subcontractors.

2. Prepare in a format and with content acceptable to Owner.
3. Combine RFI and its attachments into a single electronic file. PDF format is preferred.

D. Reason for the RFI:  Prior to initiation of an RFI, carefully study all Contract Documents to 
confirm that information sufficient for their interpretation is definitely not included.
1. Unacceptable Uses for RFIs: Do not use RFIs to request the following:

a. Approval of submittals (use procedures specified elsewhere in this section).
b. Approval of substitutions (see Section - 016000 - Product Requirements)
c. Changes that entail change in Contract Time and Contract Sum (comply with 

provisions of the Conditions of the Contract).
d. Different methods of performing work than those indicated in the Contract Drawings 

and Specifications (comply with provisions of the Conditions of the Contract).
2. Improper RFIs: Requests not prepared in compliance with requirements of this section, 

and/or missing key information required to render an actionable response.  They will be 
returned without a response.

3. Frivolous RFIs:  Requests regarding information that is clearly indicated on, or reasonably 
inferable from, Contract Documents, with no additional input required to clarify the 
question.  They will be returned without a response.

E. Content: Include identifiers necessary for tracking the status of each RFI, and information 
necessary to provide an actionable response.
1. Official Project name and number, and any additional required identifiers established in 

Contract Documents.
2. Owner's, Engineer's, and Contractor's names.
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3. Discrete and consecutive RFI number, and descriptive subject/title.
4. Issue date, and requested reply date.
5. Reference to particular Contract Document(s) requiring additional 

information/interpretation.  Identify pertinent drawing and detail number and/or 
specification section number, title, and paragraph(s).

6. Annotations: Field dimensions and/or description of conditions which have engendered 
the request.

7. Contractor's suggested resolution: A written and/or a graphic solution, to scale, is required 
in cases where clarification of coordination issues is involved, for example; routing, 
clearances, and/or specific locations of work shown diagrammatically in Contract 
Documents.  If applicable, state the likely impact of the suggested resolution on Contract 
Time or the Contract Sum.

F. Attachments: Include sketches, coordination drawings, descriptions, photos, submittals, and 
other information necessary to substantiate the reason for the request.

G. RFI Log: Prepare and maintain a tabular log of RFIs for the duration of the project.
1. Indicate current status of every RFI.  Update log promptly and on a regular basis.
2. Note dates of when each request is made, and when a response is received.
3. Highlight items requiring priority or expedited response.

H. Review Time: Engineer will respond and return RFIs to Contractor within seven calendar days 
of receipt.  For the purpose of establishing the start of the mandated response period, RFIs 
received after 12:00 noon will be considered as having been received on the following regular 
working day.
1. Response period may be shortened or lengthened for specific items, subject to mutual 

agreement, and recorded in a timely manner in progress meeting minutes.
I. Responses: Content of answered RFIs will not constitute in any manner a directive or 

authorization to perform extra work or delay the project.  If in Contractor's belief it is likely to 
lead to a change to Contract Sum or Contract Time, promptly issue a notice to this effect, and 
follow up with an appropriate Change Order request to Owner.
1. Response may include a request for additional information, in which case the original RFI 

will be deemed as having been answered, and an amended one is to be issued 
forthwith.  Identify the amended RFI with an R suffix to the original number.

2. Do not extend applicability of a response to specific item to encompass other similar 
conditions, unless specifically so noted in the response.

3. Upon receipt of a response, promptly review and distribute it to all affected parties, and 
update the RFI Log.

4. Notify Engineer within seven calendar days if an additional or corrected response is 
required by submitting an amended version of the original RFI, identified as specified 
above.

3.8 SUBMITTAL SCHEDULE
A. Submit to Engineer for review a schedule for submittals in tabular format.

1. Coordinate with Contractor's construction schedule and schedule of values.
2. Format schedule to allow tracking of status of submittals throughout duration of 

construction.
3. Arrange information to include scheduled date for initial submittal, specification number 

and title, submittal category (for review or for information), description of item of work 
covered, and role and name of subcontractor.

4. Account for time required for preparation, review, manufacturing, fabrication and delivery 
when establishing submittal delivery and review deadline dates.
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a. For assemblies, equipment, systems comprised of multiple components and/or 
requiring detailed coordination with other work, allow for additional time to make 
corrections or revisions to initial submittals, and time for their review.

5. Coordinate submittals for related parts of the Work specified in different Sections, so 
processing will not be delayed because of need to review submittals concurrently for 
coordination.

a. Engineer reserves the right to withhold action on a submittal requiring coordination 
with other submittals until related submittals are received.

6. Submit actional submittals and informational submittals required by the same Specification 
Section as separate packages under separate transmittals.

3.9 SUBMITTALS FOR REVIEW
A. When the following are specified in individual sections, submit them for review:

1. Product data.
2. Shop drawings.
3. Samples for selection.
4. Samples for verification.

B. Submit to Engineer for review for the limited purpose of checking for compliance with 
information given and the design concept expressed in Contract Documents.

C. Samples will be reviewed for aesthetic, color, or finish selection.
D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES 

article below and for record documents purposes described in Section 017800 - Closeout 
Submittals.

3.10 SUBMITTALS FOR INFORMATION
A. When the following are specified in individual sections, submit them for information:

1. Design data.
2. Certificates.
3. Test reports.
4. Inspection reports.
5. Manufacturer's instructions.
6. Manufacturer's field reports.
7. Other types indicated.

B. Submit for Engineer's knowledge as contract administrator or for Owner.

3.11 SUBMITTALS FOR PROJECT CLOSEOUT
A. Submit Correction Punch List for Substantial Completion.
B. Submit Final Correction Punch List for Substantial Completion.
C. When the following are specified in individual sections, submit them at project closeout in 

compliance with requirements of Section 017800 - Closeout Submittals:
1. Project record documents.
2. Operation and maintenance data.
3. Warranties.
4. Bonds.
5. Other types as indicated.

D. Submit for Owner's benefit during and after project completion.
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3.12 NUMBER OF COPIES OF SUBMITTALS
A. Electronic Documents: Submit one electronic copy in PDF format; an electronically-marked up 

file will be returned.  Create PDFs at native size and right-side up; illegible files will be rejected.
B. Samples: Submit the number specified in individual specification sections;

1. After review, produce duplicates if required.
2. One sample will be retained by Engineer.
3. One sample will be retained at Project Site.
4. Retained samples will not be returned to Contractor unless specifically so stated.

3.13 SUBMITTAL PROCEDURES
A. General Requirements:

1. Use a single transmittal for related items.
2. Submit separate packages of submittals for review and submittals for information, when 

included in the same specification section.
3. Transmit using approved form.

a. Use Contractor's form, subject to prior approval by Engineer.
4. Sequentially identify each item.  For revised submittals use original number and a 

sequential numerical suffix.
5. Identify: Project; Contractor; subcontractor or supplier; pertinent drawing and detail 

number; and specification section number and article/paragraph, as appropriate on each 
copy.

6. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of 
products required, field dimensions, adjacent construction work, and coordination of 
information is in accordance with the requirements of the work and Contract Documents.

a. Submittals from sources other than the Contractor, or without Contractor's stamp will 
not be acknowledged, reviewed, or returned.

7. Schedule submittals to expedite the Project, and coordinate submission of related items.
a. For each submittal for review, allow 15 days excluding delivery time to and from the 

Contractor.
b. For sequential reviews involving Engineer's consultants, Owner, or another affected 

party, allow an additional 7 days.
c. For sequential reviews involving approval from authorities having jurisdiction (AHJ), in 

addition to Engineer's approval, allow an additional 30 days.
8. Identify variations from Contract Documents and product or system limitations that may be 

detrimental to successful performance of the completed work.
9. Provide space for Contractor and Engineer review stamps.
10. When revised for resubmission, identify all changes made since previous submission.
11. Distribute reviewed submittals.  Instruct parties to promptly report inability to comply with 

requirements.
12. Incomplete submittals will not be reviewed, unless they are partial submittals for distinct 

portion(s) of the work and have received prior approval for their use.
B. Product Data Procedures:

1. Submit only information required by individual specification sections.
2. Collect required information into a single submittal.
3. Submit concurrently with related shop drawing submittal.
4. Do not submit (Material) Safety Data Sheets for materials or products.

C. Shop Drawing Procedures:
1. Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting 

Contract Documents and coordinating related work.
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2. Do not reproduce Contract Documents to create shop drawings.
3. Generic, non-project-specific information submitted as shop drawings do not meet the 

requirements for shop drawings.
D. Samples Procedures:

1. Transmit related items together as single package.
2. Identify each item to allow review for applicability in relation to shop drawings showing 

installation locations.
3. Include with transmittal high-resolution image files of samples to facilitate electronic review 

and approval.  

3.14 SUBMITTAL REVIEW
A. Submittals for Review: Engineer will review each submittal, and approve, or take other 

appropriate action.
B. Submittals for Information: Engineer will acknowledge receipt and review.  See below for 

actions to be taken.
C. Engineer's actions will be reflected by marking each returned submittal using virtual stamp on 

electronic submittals.
1. Notations may be made directly on submitted items and/or listed on appended Submittal 

Review cover sheet.
D. Engineer's and consultants' actions on items submitted for review:

1. Authorizing purchasing, fabrication, delivery, and installation:
a. "Approved", or language with same legal meaning.
b. "Approved as Noted, Resubmission not required", or language with same legal 

meaning.
1) At Contractor's option, submit corrected item, with review notations 

acknowledged and incorporated.
c. "Approved as Noted, Resubmit for Record", or language with same legal meaning.

1) Resubmit corrected item, with review notations acknowledged and 
incorporated.  Resubmit separately, or as part of project record documents.

2. Not Authorizing fabrication, delivery, and installation:
a. "Revise and Resubmit".

1) Resubmit revised item, with review notations acknowledged and incorporated.
b. "Rejected".

1) Submit item complying with requirements of Contract Documents.
c. "Submit Specified Item".

1) Submit item complying with requirements of Contract Documents.
E. Engineer's and consultants' actions on items submitted for information:

1. Items for which no action was taken:
a. "Acknowledge Receipt" - to notify the Contractor that the submittal has been received 

for record.

END OF SECTION  013000
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Section Number Section Title Tag Paragraph Text

013000:RIB Administrative Requirements CT Include written certification that major contractors have reviewed and accepted 

proposed schedule.

015713:RIB Temporary Erosion and Sediment Control PD Product Data: Submit product data for each product indicated.

015713:RIB Temporary Erosion and Sediment Control FR Inspection Reports:  Submit report of each inspection; identify each preventive 

measure, indicate condition, and specify maintenance or repair required and 

accomplished.

016000:RIB Product Requirements PD Product Data Submittals:  Submit manufacturer's standard published data.  Mark 

each copy to identify applicable products, models, options, and other data.  

Supplement manufacturers' standard data to provide information specific to this 

Project.

016000:RIB Product Requirements SD Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility and 

electrical characteristics, utility connection requirements, and location of utility 

outlets for service for functional equipment and appliances.

016000:RIB Product Requirements SA Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, 

with integral parts and attachment devices. Coordinate sample submittals for 

interfacing work.

016000:RIB Product Requirements For selection from standard finishes, submit samples of the full range of the 

manufacturer's standard colors, textures, and patterns.

017000:RIB Execution and Closeout Requirements SD Demolition Plan:  Submit demolition plan as specified by OSHA and local authorities.

017000:RIB Execution and Closeout Requirements DC Indicate extent of demolition, removal sequence, bracing and shoring, and location 

and construction of barricades and fences.  Include design drawings and calculations 

for bracing and shoring.

017000:RIB Execution and Closeout Requirements Include a summary of safety procedures.

017000:RIB Execution and Closeout Requirements IQ For demolition work, employ a firm specializing in the type of work required.

017000:RIB Execution and Closeout Requirements PE For design of temporary shoring and bracing, employ a Professional Engineer 

experienced in design of this type of work and licensed in the State in which the 

Project is located.

017000:RIB Execution and Closeout Requirements CT Submit written certification containing Contractor's Correction Punch List, that 

Contract Documents have been reviewed, work has been inspected, and that work is 

complete in accordance with Contract Documents and ready for Engineer's 

Substantial Completion inspection.

230553:RIB Identification for HVAC Piping and Equipment PD Product Data:  Provide manufacturers catalog literature for each product required.

230593:RIB Testing, Adjusting, and Balancing for HVAC SD TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing 

standard to be followed and the specific approach for each system and component.

230593:RIB Testing, Adjusting, and Balancing for HVAC Include at least the following in the plan:

230593:RIB Testing, Adjusting, and Balancing for HVAC List of all air flow, water flow, sound level, system capacity and efficiency 

measurements to be performed and a description of specific test procedures, 

parameters, formulas to be used.

230593:RIB Testing, Adjusting, and Balancing for HVAC Copy of field checkout sheets and logs to be used, listing each piece of equipment to 

be tested, adjusted and balanced with the data cells to be gathered for each.

230593:RIB Testing, Adjusting, and Balancing for HVAC Discussion of what notations and markings will be made on the duct and piping 

drawings during the process.

230593:RIB Testing, Adjusting, and Balancing for HVAC Final test report forms to be used.

230593:RIB Testing, Adjusting, and Balancing for HVAC Procedures for formal deficiency reports, including scope, frequency and 

distribution.

230593:RIB Testing, Adjusting, and Balancing for HVAC TR Final Report:  Indicate deficiencies in systems that would prevent proper testing, 

adjusting, and balancing of systems and equipment to achieve specified 

performance.

230593:RIB Testing, Adjusting, and Balancing for HVAC Revise TAB plan to reflect actual procedures and submit as part of final report.

230593:RIB Testing, Adjusting, and Balancing for HVAC Submit draft copies of report for review prior to final acceptance of Project.  Provide 

final copies for Engineer and for inclusion in operating and maintenance manuals.

230593:RIB Testing, Adjusting, and Balancing for HVAC Include actual instrument list, with manufacturer name, serial number, and date of 

calibration.

230593:RIB Testing, Adjusting, and Balancing for HVAC Form of Test Reports:  Where the TAB standard being followed recommends a 

report format use that; otherwise, follow ASTM C1602 / C1602M.

230593:RIB Testing, Adjusting, and Balancing for HVAC Units of Measure:  Report data in  I-P (inch-pound) units only .

230593:RIB Testing, Adjusting, and Balancing for HVAC IQ TAB Agency Qualifications:
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230593:RIB Testing, Adjusting, and Balancing for HVAC Company specializing in the testing, adjusting, and balancing of systems specified in 

this section.

230593:RIB Testing, Adjusting, and Balancing for HVAC Certified by one of the following:

230593:RIB Testing, Adjusting, and Balancing for HVAC AABC, Associated Air Balance Council:  www.aabc.com/#sle; upon completion 

submit AABC National Performance Guaranty.

230593:RIB Testing, Adjusting, and Balancing for HVAC NEBB, National Environmental Balancing Bureau:  www.nebb.org/#sle.

230593:RIB Testing, Adjusting, and Balancing for HVAC IQ TAB Supervisor  and Technician Qualifications:  Certified by same organization as TAB 

agency.

232113:RIB Hydronic Piping PD Product Data:

232113:RIB Hydronic Piping Include data on pipe materials, pipe fittings, valves, and accessories.

232113:RIB Hydronic Piping Provide manufacturers catalog information.

232113:RIB Hydronic Piping Indicate valve data and ratings.

260519:RIB Low-Voltage Electrical Power Conductors and Cables PD Product Data:  Provide manufacturer's standard catalog pages and data sheets for 

conductors and cables, including detailed information on materials, construction, 

ratings, listings, and available sizes, configurations, and stranding.

260526:RIB Grounding and Bonding for Electrical Systems PD Product Data:  Provide manufacturer's standard catalog pages and data sheets for 

grounding and bonding system components.

260529:RIB Hangers and Supports for Electrical Systems PD Product Data:  Provide manufacturer's standard catalog pages and data sheets for 

channel/strut framing systems, nonpenetrating rooftop supports, and post-installed 

concrete/masonry anchors.

260533.13:RIB Conduit for Electrical Systems PD Product Data:  Provide manufacturer's standard catalog pages and data sheets for 

conduits and fittings.

311000:RIB Site Clearing PR Existing Conditions Report: Documentation of existing trees and plantings, adjoining 

construction, and site improvements that establishes preconstruction conditions 

that might be misconstrued as damage causeed by clearing.

311000:RIB Site Clearing PR Photographs and Videos: Use sufficiently detailed photographs or video recordings.

311000:RIB Site Clearing PR Record Drawings: Identifying and accurately showing locations of capped utilities 

and other subsurface structural, electrical, and mechanical conditions.

311000:RIB Site Clearing PD Stockpile Locations: Identify and accurately show locations of stockpiled materials. 

312200:RIB Grading PR Project Record Documents:  Accurately record actual locations of utilities remaining 

by horizontal dimensions, elevations or inverts, and slope gradients.

312323:RIB Fill PD Product Data: Warning tapes and geotextiles. 

312323:RIB Fill QS Qualification Data: For qualified testing agency.

312323:RIB Fill TR Material Test Reports: For each on-site and borrow soil material proposed for fill and 

backfill as follows:

312323:RIB Fill Classification according to ASTM D2487.

312323:RIB Fill Particle size distribution (gradation) according to ASTM D6913.

312323:RIB Fill TR Compaction Density Test Reports.

321120:RIB Subbase and Aggregate Base Courses QS Qualification Data: For qualified testing agency.

321120:RIB Subbase and Aggregate Base Courses TR Material Test Reports: For each on-site and borrow soil material proposed for fill and 

backfill as follows:

321120:RIB Subbase and Aggregate Base Courses Classification according to ASTM D2487.

321120:RIB Subbase and Aggregate Base Courses Particle size distribution (gradation) according to ASTM D6913.

321216:RIB Asphalt Paving PD Hot-Mix Asphalt Designs:

321216:RIB Asphalt Paving Certification, by authorities having jurisdiction, of approval of each hot-mix asphalt 

design proposed for the Work.

321216:RIB Asphalt Paving For each hot-mix asphalt design proposed for the work. 

321216:RIB Asphalt Paving QS Qualification Data: For paving-mix manufacturer.

321216:RIB Asphalt Paving CT Material Certificates: Include statement that mixes containing recycled materials will 

perform equal to mixes produced from all new materials.

321216:RIB Asphalt Paving Aggregates.

321216:RIB Asphalt Paving Asphalt binder.

321216:RIB Asphalt Paving Asphalt cement.

321216:RIB Asphalt Paving Tack coat.

321313:RIB Concrete Paving PD Product Data: For each type of product. 

321313:RIB Concrete Paving PD Design Mixtures: For each concrete paving mixture. Include alternate design 

mixtures when characteristics of materials, Project conditions, weather, test results, 

or other circumstances warrant adjustments.

321313:RIB Concrete Paving QS Qualification Data: For qualified ready-mix concrete manufacturer and testing 

agency.

321313:RIB Concrete Paving CT Material Certificates: For the following, from manufacturer:
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321313:RIB Concrete Paving Cementitious materials.

321313:RIB Concrete Paving Admixtures.

321313:RIB Concrete Paving Curing compounds.

321313:RIB Concrete Paving Applied finish materials.

321313:RIB Concrete Paving Joint fillers.

321313:RIB Concrete Paving TR Material Test Reports: For each of the following:

321313:RIB Concrete Paving Aggregates:  Include service-record data indicating absence of deleterious expansion 

of concrete due to alkali-aggregate reactivity.

321313:RIB Concrete Paving TR Field quality-control reports.

329219:RIB Seeding PD Product Data:

329219:RIB Seeding Fertilizer.

329219:RIB Seeding Mulch Blanket.

329219:RIB Seeding Hydroseed.

329219:RIB Seeding CT Certification of Grass Seed: From seed vendor for each grass-seed monostand or 

mixture, stating the botanical and common name, percentage by weight of each 

species and variety, and percentage of purity, germination, and certified weed free. 

Include the year of production and date of packaging.

329219:RIB Seeding CT Product Certificates: For fertilizers, from manufacturer.
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SECTION 015713 – TEMPORARY EROSION AND SEDIMENT CONTROL

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Prevention of erosion due to construction activities.
B. Prevention of sedimentation of waterways, open drainage ways, and storm and sanitary sewers 

due to construction activities.
C. Restoration of areas eroded due to insufficient preventive measures.
D. Compensation of Owner for fines levied by authorities having jurisdiction due to non-

compliance by Contractor.

1.2 RELATED REQUIREMENTS
A. Section 311000 - Site Clearing: Limits on clearing; disposition of vegetative clearing debris.
B. Section 329219 - Seeding: Permanent turf for erosion control.

1.3 REFERENCE STANDARDS
A. ASTM D4355/D4355M - Standard Test Method for Deterioration of Geotextiles by Exposure to 

Light, Moisture, and Heat in a Xenon Arc-Type Apparatus; 2021.
B. ASTM D4491/D4491M - Standard Test Methods for Water Permeability of Geotextiles by 

Permittivity; 2022.
C. ASTM D4533/D4533M - Standard Test Method for Trapezoid Tearing Strength of Geotextiles; 

2015 (Reapproved 2023).
D. ASTM D4632/D4632M - Standard Test Method for Grab Breaking Load and Elongation of 

Geotextiles; 2015a (Reapproved 2023).
E. ASTM D4751 - Standard Test Methods for Determining Apparent Opening Size of a Geotextile; 

2021a.
F. ASTM D4873/D4873M - Standard Guide for Identification, Storage, and Handling of 

Geosynthetic Rolls and Samples; 2017 (Reapproved 2021).
G. EPA (NPDES) - National Pollutant Discharge Elimination System (NPDES), Construction 

General Permit; Current Edition.
H. FHWA FLP-94-005 - Best Management Practices for Erosion and Sediment Control; 1995.
I. USDA TR-55 - Urban Hydrology for Small Watersheds; USDA Natural Resources Conservation 

Service; 2015.

1.4 PERFORMANCE REQUIREMENTS
A. Comply with requirements of EPA (NPDES) for erosion and sedimentation control, as specified 

by the NPDES, for Phases I and II, and in compliance with requirements of Construction 
General Permit (CGP), whether the project is required by law to comply or not.

B. Also comply with all more stringent requirements of State of Michigan Erosion and 
Sedimentation Control Manual.
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C. Develop and follow an Erosion and Sedimentation Prevention Plan and submit periodic 
inspection reports.

D. Comply with all requirements of the County soil erosion and sedimentation control.
E. Do not begin clearing, grading, or other work involving disturbance of ground surface cover until 

applicable permits have been obtained; furnish all documentation required to obtain applicable 
permits.
1. Owner will withhold payment to Contractor equivalent to all fines resulting from non-

compliance with applicable regulations.
F. Timing: Put preventive measures in place prior to or immediately after disturbance of surface 

cover and before precipitation occurs.
G. Storm Water Runoff: Control increased storm water runoff due to disturbance of surface cover 

due to construction activities for this project.
1. Prevent runoff into storm and sanitary sewer systems, including open drainage channels, 

in excess of actual capacity or amount allowed by authorities having jurisdiction, 
whichever is less.

H. Erosion On Site: Minimize wind, water, and vehicular erosion of soil on project site due to 
construction activities for this project.
1. Control movement of sediment and soil from temporary stockpiles of soil.
2. Prevent development of ruts due to equipment and vehicular traffic.
3. If erosion occurs due to non-compliance with these requirements, restore eroded areas at 

no cost to Owner.
I. Erosion Off Site: Prevent erosion of soil and deposition of sediment on other properties caused 

by water leaving the project site due to construction activities for this project.
1. Prevent windblown soil from leaving the project site.
2. Prevent tracking of mud onto public roads outside site.
3. Prevent mud and sediment from flowing onto sidewalks and pavements.
4. If erosion occurs due to non-compliance with these requirements, restore eroded areas at 

no cost to Owner.
J. Sedimentation of Waterways On Site: Prevent sedimentation of waterways on the project site, 

including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary 
sewers.
1. If sedimentation occurs, install or correct preventive measures immediately at no cost to 

Owner; remove deposited sediments; comply with requirements of authorities having 
jurisdiction.

2. If sediment basins are used as temporary preventive measures, pump dry and remove 
deposited sediment after each storm.

K. Sedimentation of Waterways Off Site: Prevent sedimentation of waterways off the project site, 
including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary 
sewers.
1. If sedimentation occurs, install or correct preventive measures immediately at no cost to 

Owner; remove deposited sediments; comply with requirements of authorities having 
jurisdiction.

L. Open Water: Prevent standing water that could become stagnant.
M. Maintenance: Maintain temporary preventive measures until permanent measures have been 

established.

1.5 SUBMITTALS
A. Product Data: Submit product data for each product indicated.
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B. Inspection Reports: Submit report of each inspection; identify each preventive measure, 
indicate condition, and specify maintenance or repair required and accomplished.

PART 2 PRODUCTS

2.1 MATERIALS
A. Silt Fence

1. Provide geotextile for fabricating silt fence from one of the following qualified products.
a. LS125N - ACF Environmental Richmond, VA.
b. ANITA-100SF - Anita Plastics, Inc., Solon, OH.
c. ANITA-124SF - Anita Plastics, Inc., Solon, OH.
d. ANITA-140SF - Anita Plastics, Inc., Solon, OH.
e. Belton 940 - Belton Industries, Inc., Norcross, SC.
f. Geoturf S1200 - CSI Geoturf, Inc., Highland, MI.

g. Geoturf S1240 - CSI Geoturf, Inc. Highland, MI.
h. Geoturf S1240OR - CSI Geoturf, Inc., Highland, MI.
i. Geoturf S1400 - CSI Geoturf, Inc., Highland, MI
j. Kintex SF-3 - Geoproducts, Inc., Birmingham, MI.
k. GTF-180 - LinQ Industrial Fabrics.
l. Propex 2130 - Propex Fabrics, Inc., Austell, GA.

m. SKAPS W100 - Skaps Industries, Athens, GA.
n. TerraTex SF-D - Hanes Geo Components, Winston-Salem, NC.
o. Willacoochee, Style 1210 - Willacoochee Industrial Fabrics, Inc., Willacoochee, GA.
p. WINFABAB 105SF - Willacoochee Industrial Fabrics, Inc., Willacoochee, GA.

2. Geotextile for silt fence must have a nominal height of 3 feet (91.44 cm) and must meet 
the following requirements.

a. Grab Tensile Strength: ASTM D4632/D4632M 100 lb minimum.
b. Elongation at the specified grab tensile strength no greater than 40%.
c. Trapezoid Tear Strength: ASTM D4533/D4533M 45 lb minimum.

3. Permittivity: ASTM D4491/D4491M 0.1 per second minimum.
a. Apparent Opening Size: ASTM D4751 0.02 inch (0.6 mm) maximum.

4. Geotextiles for silt fence must have a retained strength of at least 70% after 500 hours of 
UV exposure when testing in accordance with ASTM D4355/D4355M.

5. Geotextile shall be attached to machine-pointed No. 2 common grade hardwood posts 
with at least five staples through wood lath at least 3/8 inch (9.52 mm) thick and 2 feet 
(60.96 cm) long. Maximum post spacing is 6.5 feet (198.12 cm).

6. Posts shall be at least 36 inches (914.4 mm) long with a cross-sectional area of at least 
2.25 square inches and a smallest dimension of 1.5 inches (38.1 mm).

7. Fabricator shall be identified by at least two permanent markings or affixed labels on each 
assembled roll of silt fence.

8. Approved manufactures of fully assembled silt fence include: (Silt fence must be 
assembled with fabric listed under 2.1A)

a. ACF Environmental - Ferguson Waterworks - Richmond VA.
b. American Excelsior Co. Inc. - Westland, MI.
c. C.S.I. / Geo Turf, Inc. - Highland, MI
d. DGI Industries - Bennington, NH.
e. Environmental Protection Products - Williamsburg, MI.
f. Enviroscape ECM, Ltd. - Deshler, OH.

g. Geo-Synthetics - Waukesha, WI.
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h. Geoproducts, Inc. - Birmingham, MI.
i. Hanes Geo Components - Charlotte, NC, Wixom and Wyoming, MI.
j. Klein Brothers Hardwood Inc. - Milford, MI.
k. Pallen Enterprises - Conyer, GA.
l. Rhino Seed and Landscape Supply - Bradley, MI.

m. WINFAB (Willacoochee) Industrial Fabrics, Inc. -- Nashville, GA.

PART 3 EXECUTION

3.1 EXAMINATION
A. Examine site and identify existing features that contribute to erosion resistance; maintain such 

existing features to greatest extent possible.

3.2 PREPARATION
A. Schedule work so that soil surfaces are left exposed for the minimum amount of time.

3.3 INSTALLATION
A. Silt Fences:

1. Store and handle fabric in accordance with ASTM D4873/D4873M.
2. Where slope gradient is less than 3:1 or barriers will be in place less than 6 months, use 

nominal 16 inch (405 mm) high barriers with minimum 36 inch (905 mm) long posts 
spaced at 6 feet (1830 mm) maximum, with fabric embedded at least 4 inches (100 mm) 
in ground.

3. Where slope gradient is steeper than 3:1 or barriers will be in place over 6 months, use 
nominal 28 inch (710 mm) high barriers, minimum 48 inch (1220 mm) long posts spaced 
at 6 feet (1830 mm) maximum, with fabric embedded at least 6 inches (150 mm) in 
ground.

4. Where slope gradient is steeper than 3:1 and vertical height of slope between barriers is 
more than 20 feet (6 m), use nominal 32 inch (810 mm) high barriers with woven wire 
reinforcement and steel posts spaced at 4 feet (1220 mm) maximum, with fabric 
embedded at least 6 inches (150 mm) in ground.

5. Install with top of fabric at nominal height and embedment as specified.
6. Do not splice fabric width; minimize splices in fabric length; splice at post only, overlapping 

at least 18 inches (460 mm), with extra post.
7. Wherever runoff will flow around end of barrier or over the top, provide temporary splash 

pad or other outlet protection; at such outlets in the run of the barrier, make barrier not 
more than 12 inches (300 mm) high with post spacing not more than 4 feet (1220 mm).

3.4 MAINTENANCE
A. Inspect preventive measures weekly, within 24 hours after the end of any storm that produces 

0.5 inches (13 mm) or more rainfall at the project site, and daily during prolonged rainfall.
B. Repair deficiencies immediately.
C. Silt Fences:

1. Promptly replace fabric that deteriorates unless need for fence has passed.
2. Remove silt deposits that exceed one-third of the height of the fence.
3. Repair fences that are undercut by runoff or otherwise damaged, whether by runoff or 

other causes.
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D. Clean out temporary sediment control structures weekly and relocate soil on site.
E. Place sediment in appropriate locations on site; do not remove from site.

3.5 CLEAN UP
A. Remove temporary measures after permanent measures have been established, unless 

permitted to remain by Engineer.
B. Clean out temporary sediment control structures that are to remain as permanent measures.
C. Where removal of temporary measures would leave exposed soil, shape surface to an 

acceptable grade and finish to match adjacent ground surfaces.

END OF SECTION  015713
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SECTION 016000 – PRODUCT REQUIREMENTS

PART 1 GENERAL

1.1 SECTION INCLUDES
A. General product requirements.
B. Re-use of existing products.
C. Transportation, handling, storage and protection.
D. Product option requirements.
E. Procedures for Owner-supplied products.
F. Maintenance materials, including extra materials, spare parts, tools, and software.

1.2 RELATED REQUIREMENTS
A. Section 014000 - Quality Requirements: Product quality monitoring.

1.3 SUBMITTALS
A. Product Data Submittals: Submit manufacturer's standard published data.  Mark each copy to 

identify applicable products, models, options, and other data.  Supplement manufacturers' 
standard data to provide information specific to this Project.

B. Shop Drawing Submittals: Prepared specifically for this Project; indicate utility and electrical 
characteristics, utility connection requirements, and location of utility outlets for service for 
functional equipment and appliances.

C. Sample Submittals: Illustrate functional and aesthetic characteristics of the product, with 
integral parts and attachment devices. Coordinate sample submittals for interfacing work.
1. For selection from standard finishes, submit samples of the full range of the 

manufacturer's standard colors, textures, and patterns.

PART 2 PRODUCTS

2.1 EXISTING PRODUCTS
A. Do not use materials and equipment removed from existing premises unless specifically 

required or permitted by Contract Documents.
B. Unforeseen historic items encountered remain the property of the Owner; notify Owner 

promptly upon discovery; protect, remove, handle, and store as directed by Owner.
C. Existing materials and equipment indicated to be removed, but not to be re-used, relocated, 

reinstalled, delivered to the Owner, or otherwise indicated as to remain the property of the 
Owner, become the property of the Contractor; remove from site.

2.2 NEW PRODUCTS
A. Provide new products unless specifically required or permitted by Contract Documents.
B. See Section 014000 - Quality Requirements, for additional source quality control requirements.
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2.3 PRODUCT OPTIONS
A. Products Specified by Reference Standards or by Description Only: Use any product meeting 

those standards or description.
B. Products Specified by Naming One or More Manufacturers: Use a product of one of the 

manufacturers named and meeting specifications, no options or substitutions allowed.

2.4 MAINTENANCE MATERIALS
A. Furnish extra materials, spare parts, tools, and software of types and in quantities specified in 

individual specification sections.
B. Deliver and place in location as directed; obtain receipt prior to final payment.

PART 3 EXECUTION

3.1 TRANSPORTATION AND HANDLING
A. Package products for shipment in manner to prevent damage; for equipment, package to avoid 

loss of factory calibration.
B. If special precautions are required, attach instructions prominently and legibly on outside of 

packaging.
C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site 

storage time and potential damage to stored materials.
D. Transport and handle products in accordance with manufacturer's instructions.
E. Transport materials in covered trucks to prevent contamination of product and littering of 

surrounding areas.
F. Promptly inspect shipments to ensure that products comply with requirements, quantities are 

correct, and products are undamaged.
G. Provide equipment and personnel to handle products by methods to prevent soiling, 

disfigurement, or damage, and to minimize handling.
H. Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.2 STORAGE AND PROTECTION
A. Designate receiving/storage areas for incoming products so that they are delivered according to 

installation schedule and placed convenient to work area in order to minimize waste due to 
excessive materials handling and misapplication.  
1. Structural Loading Limitations: Handle and store products and materials so as not to 

exceed static and dynamic load-bearing capacities of project floor and roof areas.
B. Store and protect products in accordance with manufacturers' instructions.
C. Store with seals and labels intact and legible.
D. Arrange storage of materials and products to allow for visual inspection for the purpose of 

determination of quantities, amounts, and unit counts.
E. Store sensitive products in weathertight, climate-controlled enclosures in an environment 

favorable to product.
F. For exterior storage of fabricated products, place on sloped supports above ground.
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G. Protect products from damage or deterioration due to construction operations, weather, 
precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other 
contaminants.

H. Comply with manufacturer's warranty conditions, if any.
I. Do not store products directly on the ground.
J. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to 

prevent condensation and degradation of products.
K. Store loose granular materials on solid flat surfaces in a well-drained area.  Prevent mixing with 

foreign matter.
L. Prevent contact with material that may cause corrosion, discoloration, or staining.
M. Provide equipment and personnel to store products by methods to prevent soiling, 

disfigurement, or damage.
N. Arrange storage of products to permit access for inspection. Periodically inspect to verify 

products are undamaged and are maintained in acceptable condition.

END OF SECTION  016000
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SECTION 017000 – EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Examination, preparation, and general installation procedures.
B. Requirements for alterations work, including selective demolition.
C. Pre-installation meetings.
D. Cutting and patching.
E. Cleaning and protection.
F. Starting of systems and equipment.
G. Demonstration and instruction of Owner personnel.
H. Closeout procedures, including Contractor's Correction Punch List, except payment 

procedures.
I. General requirements for maintenance service.

1.2 RELATED REQUIREMENTS
A. Section 011000 - Summary: Limitations on working in existing building; continued occupancy; 

work sequence; identification of salvaged and relocated materials.
B. Section 013000 - Administrative Requirements:  Submittals procedures, Electronic document 

submittal service.
C. Section 015000 - Temporary Facilities and Controls.
D. Section 017800 - Closeout Submittals: Project record documents, operation and maintenance 

data, warranties, and bonds.

1.3 SUBMITTALS
A. Demolition Plan: Submit demolition plan as specified by OSHA and local authorities.

1. Indicate extent of demolition, removal sequence, bracing and shoring, and location and 
construction of barricades and fences.  Include design drawings and calculations for 
bracing and shoring.

2. Include a summary of safety procedures.
B. Cutting and Patching: Submit written request in advance of cutting or alteration that affects:

1. Structural integrity of any element of Project.
2. Integrity of weather exposed or moisture resistant element.
3. Efficiency, maintenance, or safety of any operational element.
4. Visual qualities of sight exposed elements.
5. Work of Owner or separate Contractor.

1.4 QUALIFICATIONS
A. For demolition work, employ a firm specializing in the type of work required.
B. For design of temporary shoring and bracing, employ a Professional Engineer experienced in 

design of this type of work and licensed in the State in which the Project is located.
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1.5 PROJECT CONDITIONS
A. Protect site from puddling or running water.  Provide water barriers as required to protect site 

from soil erosion.
B. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent 

accumulation of dust, fumes, vapors, or gases.
C. Dust Control: Execute work by methods to minimize raising dust from construction 

operations.  Provide positive means to prevent air-borne dust from dispersing into atmosphere 
and over adjacent property.
1. Provide dust-proof enclosures to prevent entry of dust generated outdoors.
2. Provide dust-proof barriers between construction areas and areas continuing to be 

occupied by Owner.
D. Erosion and Sediment Control: Plan and execute work by methods to control surface drainage 

from cuts and fills, from borrow and waste disposal areas.  Prevent erosion and sedimentation.
1. Minimize amount of bare soil exposed at one time.
2. Provide temporary measures such as berms, dikes, and drains, to prevent water flow.
3. Construct fill and waste areas by selective placement to avoid erosive surface silts or 

clays.
4. Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly 

apply corrective measures.
E. Noise Control: Provide methods, means, and facilities to minimize noise produced by 

construction operations.
1. Outdoors: Limit conduct of especially noisy exterior work to 8 am to 6 pm.
2. Indoors: Limit conduct of especially noisy interior work to 4 pm to 7 am.

F. Rodent Control: Provide methods, means, and facilities to prevent rodents from accessing or 
invading premises.

G. Pollution Control: Provide methods, means, and facilities to prevent contamination of soil, 
water, and atmosphere from discharge of noxious, toxic substances, and pollutants produced 
by construction operations.  Comply with federal, state, and local regulations.

1.6 COORDINATION
A. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to 

ensure efficient and orderly sequence of installation of interdependent construction elements, 
with provisions for accommodating items installed later.

B. Notify affected utility companies and comply with their requirements.
C. Coordinate completion and clean-up of work of separate sections.
D. After Owner occupancy of premises, coordinate access to site for correction of defective work 

and work not in accordance with Contract Documents, to minimize disruption of Owner's 
activities.

PART 2 PRODUCTS

2.1 PATCHING MATERIALS
A. New Materials: As specified in product sections; match existing products and work for patching 

and extending work.
B. Type and Quality of Existing Products: Determine by inspecting and testing products where 

necessary, referring to existing work as a standard.
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PART 3 EXECUTION

3.1 EXAMINATION
A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent 

work.  Start of work means acceptance of existing conditions.
B. Verify that existing substrate is capable of structural support or attachment of new work being 

applied or attached.
C. Examine and verify specific conditions described in individual specification sections.
D. Take field measurements before confirming product orders or beginning fabrication, to minimize 

waste due to over-ordering or misfabrication.
E. Verify that utility services are available, of the correct characteristics, and in the correct 

locations.
F. Prior to Cutting: Examine existing conditions prior to commencing work, including elements 

subject to damage or movement during cutting and patching.  After uncovering existing work, 
assess conditions affecting performance of work.  Beginning of cutting or patching means 
acceptance of existing conditions.

3.2 PREPARATION
A. Clean substrate surfaces prior to applying next material or substance.
B. Seal cracks or openings of substrate prior to applying next material or substance.
C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to 

applying any new material or substance in contact or bond.

3.3 PREINSTALLATION MEETINGS
A. When required in individual specification sections, convene a preinstallation meeting at the site 

prior to commencing work of the section.
B. Require attendance of parties directly affecting, or affected by, work of the specific section.
C. Notify Engineer four days in advance of meeting date.
D. Prepare agenda and preside at meeting:

1. Review conditions of examination, preparation and installation procedures.
2. Review coordination with related work.

E. Record minutes and distribute copies within two days after meeting to participants, with two 
copies to Engineer, Owner, participants, and those affected by decisions made.

F. Promptly notify Engineer of any discrepancies discovered.
G. Promptly report to Engineer the loss or destruction of any reference point or relocation required 

because of changes in grades or other reasons.
H. Replace dislocated survey control points based on original survey control.  Make no changes 

without prior written notice to Engineer.
I. Establish elevations, lines and levels.  Locate and lay out by instrumentation and similar 

appropriate means:
1. Site improvements including pavements; stakes for grading, fill and topsoil placement; 

utility locations, slopes, and invert elevations.
J. Periodically verify layouts by same means.
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3.4 GENERAL INSTALLATION REQUIREMENTS
A. Install products as specified in individual sections, in accordance with manufacturer's 

instructions and recommendations, and so as to avoid waste due to necessity for replacement.
B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.
C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and 

horizontal lines, unless otherwise indicated.
D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.
E. Make neat transitions between different surfaces, maintaining texture and appearance.  

3.5 ALTERATIONS
A. Drawings showing existing construction and utilities are based on casual field observation and 

existing record documents only.
1. Verify that construction and utility arrangements are as indicated.
2. Report discrepancies to Engineer before disturbing existing installation.
3. Beginning of alterations work constitutes acceptance of existing conditions.

B. Keep areas in which alterations are being conducted separated from other areas that are still 
occupied.

C. Maintain weatherproof exterior building enclosure except for interruptions required for 
replacement or modifications; take care to prevent water and humidity damage.

D. Remove existing work as indicated and as required to accomplish new work.
1. Remove rotted wood, corroded metals, and deteriorated masonry and concrete; replace 

with new construction specified.
2. Remove items indicated on drawings.
3. Relocate items indicated on drawings.
4. Where new surface finishes are to be applied to existing work, perform removals, patch, 

and prepare existing surfaces as required to receive new finish; remove existing finish if 
necessary for successful application of new finish.

5. Where new surface finishes are not specified or indicated, patch holes and damaged 
surfaces to match adjacent finished surfaces as closely as possible.

E. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.

F. Adapt existing work to fit new work: Make as neat and smooth transition as possible.
G. Patching: Where the existing surface is not indicated to be refinished, patch to match the 

surface finish that existed prior to cutting.  Where the surface is indicated to be refinished, patch 
so that the substrate is ready for the new finish.

H. Refinish existing surfaces as indicated:
1. Where rooms or spaces are indicated to be refinished, refinish all visible existing surfaces 

to remain to the specified condition for each material, with a neat transition to adjacent 
finishes.

2. If mechanical or electrical work is exposed accidentally during the work, re-cover and 
refinish to match.

I. Clean existing systems and equipment.
J. Remove demolition debris and abandoned items from alterations areas and dispose of off-site; 

do not burn or bury.
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K. Do not begin new construction in alterations areas before demolition is complete.
L. Comply with all other applicable requirements of this section.

3.6 CUTTING AND PATCHING
A. Whenever possible, execute the work by methods that avoid cutting or patching.
B. See Alterations article above for additional requirements.
C. Perform whatever cutting and patching is necessary to:

1. Complete the work.
2. Fit products together to integrate with other work.
3. Provide openings for penetration of mechanical, electrical, and other services.
4. Match work that has been cut to adjacent work.
5. Repair areas adjacent to cuts to required condition.
6. Repair new work damaged by subsequent work.
7. Remove samples of installed work for testing when requested.
8. Remove and replace defective and non-complying work.

D. Execute work by methods that avoid damage to other work and that will provide appropriate 
surfaces to receive patching and finishing.  In existing work, minimize damage and restore to 
original condition.

E. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior 
approval.

F. Restore work with new products in accordance with requirements of Contract Documents.
G. Fit work airtight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.
H. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids 

with fire rated material, to full thickness of the penetrated element.
I. Patching:

1. Finish patched surfaces to match finish that existed prior to patching.  On continuous 
surfaces, refinish to nearest intersection or natural break.  For an assembly, refinish entire 
unit.

2. Match color, texture, and appearance.
3. Repair patched surfaces that are damaged, lifted, discolored, or showing other 

imperfections due to patching work. If defects are due to condition of substrate, repair 
substrate prior to repairing finish.

3.7 PROGRESS CLEANING
A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly 

condition.
B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed 

or remote spaces, prior to enclosing the space.
C. Broom and vacuum clean interior areas prior to start of surface finishing and continue cleaning 

to eliminate dust.
D. Collect and remove waste materials, debris, and trash/rubbish from site periodically and 

dispose off-site; do not burn or bury.

3.8 PROTECTION OF INSTALLED WORK
A. Protect installed work from damage by construction operations.
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B. Provide special protection where specified in individual specification sections.
C. Provide temporary and removable protection for installed products. Control activity in immediate 

work area to prevent damage.
D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.
E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement 

of heavy objects, by protecting with durable sheet materials.
F. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is 

necessary, obtain recommendations for protection from waterproofing or roofing material 
manufacturer.

G. Remove protective coverings when no longer needed; reuse or recycle coverings if possible.

3.9 DEMONSTRATION AND INSTRUCTION
A. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance, 

and shutdown of each item of equipment at scheduled time, at equipment location.
B. For equipment or systems requiring seasonal operation, perform demonstration for other 

season within six months.
C. Provide a qualified person who is knowledgeable about the Project to perform demonstration 

and instruction of Owner's personnel.

3.10 ADJUSTING
A. Adjust operating products and equipment to ensure smooth and unhindered operation.

3.11 FINAL CLEANING
A. Use cleaning materials that are nonhazardous.
B. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains 

and foreign substances, polish transparent and glossy surfaces, vacuum carpeted and soft 
surfaces.

C. Remove all labels that are not permanent.  Do not paint or otherwise cover fire test labels or 
nameplates on mechanical and electrical equipment.

D. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the 
surface and material being cleaned.

E. Clean filters of operating equipment.
F. Clean site; sweep paved areas, rake clean landscaped surfaces.
G. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site; 

dispose of in legal manner; do not burn or bury.

3.12 CLOSEOUT PROCEDURES
A. Make submittals that are required by governing or other authorities.

1. Provide copies to Engineer and Owner.
B. Perform preliminary inspection to determine items to be listed for completion or correction in the 

Contractor's Correction Punch List for Contractor's Notice of Substantial Completion.
C. Notify Engineer when work is considered ready for Engineer's Substantial Completion 

inspection.
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D. Submit written certification containing Contractor's Correction Punch List, that Contract 
Documents have been reviewed, work has been inspected, and that work is complete in 
accordance with Contract Documents and ready for Engineer's Substantial Completion 
inspection.

E. Conduct Substantial Completion inspection and create Final Correction Punch List containing 
Engineer's and Contractor's comprehensive list of items identified to be completed or corrected 
and submit to Engineer.

F. Correct items of work listed in Final Correction Punch List and comply with requirements for 
access to Owner-occupied areas.

G. Notify Engineer when work is considered finally complete and ready for Engineer's Substantial 
Completion final inspection.

H. Complete items of work determined by Engineer listed in executed Certificate of Substantial 
Completion.

3.13 MAINTENANCE
A. Provide service and maintenance of components indicated in specification sections.
B. Maintenance Period: As indicated in specification sections or, if not indicated, not less than one 

year from the Date of Substantial Completion or the length of the specified warranty, whichever 
is longer.

C. Examine system components at a frequency consistent with reliable operation.  Clean, adjust, 
and lubricate as required.

D. Include systematic examination, adjustment, and lubrication of components.  Repair or replace 
parts whenever required.  Use parts produced by the manufacturer of the original component.

E. Maintenance service shall not be assigned or transferred to any agent or subcontractor without 
prior written consent of the Owner.

END OF SECTION  017000



Ontonagon CTE
Ontonagon CTE Contract 1: Utility 
Separation, Contract 2: 
Mechanical Work
OHM File No.: 7267-24-0010

Identification for HVAC Piping and 
Equipment
230553 - 1

07/28/2025 

SECTION 230553 – IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Nameplates.
B. Tags.
C. Pipe markers.

1.2 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2023.

1.3 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data: Provide manufacturers catalog literature for each product required.

PART 2 PRODUCTS

2.1 IDENTIFICATION APPLICATIONS
A. Piping: Pipe markers.

2.2 PIPE MARKERS
A. Manufacturers:

1. Brady Corporation
2. Brimar Industries, Inc

B. Color: Comply with ASME A13.1.
C. Plastic Pipe Markers: Factory fabricated, flexible, semi- rigid plastic, preformed to fit around 

pipe or pipe covering; minimum information indicating flow direction arrow and identification of 
fluid being conveyed.

D. Color code as follows:
1. Heating, Cooling, and Boiler Feedwater: Green with white letters.

PART 3 EXECUTION

3.1 PREPARATION
A. Clean piping and equipment surfaces of substances that could impair bond of identification 

devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants.

3.2 INSTALLATION
A. Install tags with corrosion resistant chain.
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B. Install plastic pipe markers in accordance with manufacturer's instructions.
C. Use tags on piping 3/4 inch (20 mm) diameter and smaller.  

1. Locate identification not to exceed 20 feet (6 m) on straight runs including risers and 
drops, adjacent to each valve and Tee, at each side of penetration of structure or 
enclosure, and at each obstruction.

D. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including 
pipes where flow is allowed in both directions.

3.3 SCHEDULE
A. Pipe Label Color Schedule

1. Heating Water Piping: White letters on a safety-green background.

END OF SECTION  230553
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SECTION 230593 – TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Testing, adjustment, and balancing of air systems.
B. Testing, adjustment, and balancing of hydronic systems.

1.2 REFERENCE STANDARDS
A. AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition; 2016.
B. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC 

Systems; 2024.
C. NEBB (TAB) - Procedural Standard for Testing, Adjusting and Balancing of Environmental 

Systems; 2019, with Errata (2022).

1.3 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. TAB Plan: Submit a written plan indicating the testing, adjusting, and balancing standard to be 

followed and the specific approach for each system and component.
1. Include at least the following in the plan:

a. List of all air flow, water flow, sound level, system capacity and efficiency 
measurements to be performed and a description of specific test procedures, 
parameters, formulas to be used.

b. Copy of field checkout sheets and logs to be used, listing each piece of equipment to 
be tested, adjusted and balanced with the data cells to be gathered for each.

c. Discussion of what notations and markings will be made on the duct and piping 
drawings during the process.

d. Final test report forms to be used.
e. Procedures for formal deficiency reports, including scope, frequency and distribution.

C. Final Report: Indicate deficiencies in systems that would prevent proper testing, adjusting, and 
balancing of systems and equipment to achieve specified performance.
1. Revise TAB plan to reflect actual procedures and submit as part of final report.
2. Submit draft copies of report for review prior to final acceptance of Project.  Provide final 

copies for Engineer and for inclusion in operating and maintenance manuals.
3. Include actual instrument list, with manufacturer name, serial number, and date of 

calibration.
4. Form of Test Reports: Where the TAB standard being followed recommends a report 

format use that; otherwise, follow ASHRAE Std 111.
5. Units of Measure: Report data in I-P (inch-pound) units only.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION
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3.1 GENERAL REQUIREMENTS
A. Perform total system balance in accordance with one of the following:

1. AABC (NSTSB), AABC National Standards for Total System Balance.
2. ASHRAE Std 111, Practices for Measurement, Testing, Adjusting and Balancing of 

Building Heating, Ventilation, Air-Conditioning, and Refrigeration Systems.
B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work 

prior to Substantial Completion of the project.
C. TAB Agency Qualifications:

1. Company specializing in the testing, adjusting, and balancing of systems specified in this 
section.

2. Certified by one of the following:
a. AABC, Associated Air Balance Council: www.aabc.com/#sle; upon completion submit 

AABC National Performance Guaranty.
b. NEBB, National Environmental Balancing Bureau: www.nebb.org/#sle.

D. TAB Supervisor and Technician Qualifications: Certified by same organization as TAB agency.

3.2 EXAMINATION
A. Verify that systems are complete and operable before commencing work.  Ensure the following 

conditions:  
1. Systems are started and operating in a safe and normal condition.
2. Proper thermal overload protection is in place for electrical equipment.
3. Final filters are clean and in place.  If required, install temporary media in addition to final 

filters.
4. Duct systems are clean of debris.
5. Fans are rotating correctly.

3.3 ADJUSTMENT TOLERANCES
A. Air Handling Systems: Adjust to within plus or minus 5 percent of design for supply systems 

and plus or minus 10 percent of design for return and exhaust systems.

3.4 AIR SYSTEM PROCEDURE
A. Adjust air handling and distribution systems to provide required or design supply, return, and 

exhaust air quantities at site altitude.
B. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of 

duct.
C. Measure air quantities at air inlets and outlets.
D. Vary total system air quantities by adjustment of fan speeds.  Provide drive changes 

required.  Vary branch air quantities by damper regulation.
E. Provide system schematic with required and actual air quantities recorded at each outlet or 

inlet.
F. Measure static air pressure conditions on air supply units, including filter and coil pressure 

drops, and total pressure across the fan.  Make allowances for 50 percent loading of filters.
G. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design 

conditions.
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H. Where modulating dampers are provided, take measurements and balance at extreme 
conditions. Balance variable volume systems at maximum air flow rate, full cooling, and at 
minimum air flow rate, full heating.

3.5 PROCEDURES FOR CONSTANT VOLUME SYSTEMS
A. MECHANICAL ROOM AIR HANDLER

1. Measure total airflow.
a. Set outside-air, return-air, and relief-air dampers for proper position that simulates 

minimum outdoor-air conditions.
b. Where duct conditions allow, measure airflow by main Pitot-tube traverse. If 

necessary, perform multiple Pitot-tube traverses close to the fan and prior to any 
outlets, to obtain total airflow.

c. Where duct conditions are unsuitable for Pitot-tube traverse measurements, a coil 
traverse may be acceptable.

2. Obtain approval from Architect for adjustment of fan speed higher or lower than indicated 
speed. Comply with requirements in HVAC Sections for air-handling units for adjustment 
of fans, belts, and pulley sizes to achieve indicated air-handling-unit performance.

3. Do not make fan-speed adjustments that result in motor overload. Consult equipment 
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor 
amperage to ensure that no overload occurs. Measure amperage in full-cooling, full-
heating, economizer, and any other operating mode to determine the maximum required 
brake horsepower.

3.6 WATER SYSTEM PROCEDURE
A. Adjust water systems to provide required or design quantities.
B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gauges to 

determine flow rates for system balance.  Where flow metering devices are not installed, base 
flow balance on temperature difference across various heat transfer elements in the system.

C. Adjust systems to provide specified pressure drops and flows through heat transfer elements 
prior to thermal testing.  Perform balancing by measurement of temperature differential in 
conjunction with air balancing.

D. Effect system balance with automatic control valves fully open to heat transfer elements.
E. Effect adjustment of water distribution systems by means of balancing cocks, valves, and 

fittings.  Do not use service or shut-off valves for balancing unless indexed for balance point.
F. Where available pump capacity is less than total flow requirements or individual system parts, 

full flow in one part may be simulated by temporary restriction of flow to other parts.

3.7 SCOPE
A. Test, adjust, and balance the following:

1. UNIT VENTILATOR, AJUST TO MEET SCHEDULED PARAMETERS.
2. Air Coils. - VERIFY GENERAL FUNCTION. REPORT
3. Air Handling Unit. VERIFY GENERAL FUNCTION. REPORT

3.8 MINIMUM DATA TO BE REPORTED
A. Electric Motors:

1. Manufacturer.
2. Model/Frame.
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3. HP/BHP.
4. Phase, voltage, amperage; nameplate, actual, no load.
5. RPM.
6. Service factor.
7. Starter size, rating, heater elements.
8. Sheave Make/Size/Bore.

B. Heating Coils: GENERAL FUNCTION -ADDITONAL MEASUREMENTS BELOW IF FUNCTION 
IS NOT OPERABLE.
1. Water flow, design and actual.
2. Water pressure drop, design and actual.
3. Entering water temperature, design and actual.
4. Leaving water temperature, design and actual.
5. Entering air temperature, design and actual.
6. Leaving air temperature, design and actual.
7. Air pressure drop, design and actual.

END OF SECTION  230593
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SECTION 232113 – HYDRONIC PIPING

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Hydronic system requirements.
B. Heating water piping, above grade.
C. Unions, flanges, mechanical couplings, and dielectric connections.
D. Valves:

1. Ball valves.
2. Pressure independent temperature control valves and balancing valves.

1.2 RELATED REQUIREMENTS
A. Section 230553 - Identification for HVAC Piping and Equipment.

1.3 REFERENCE STANDARDS
A. ASME B16.15 - Cast Copper Alloy Threaded Fittings: Classes 125 and 250; 2024.
B. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2021.
C. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2021.
D. ASME B16.34 - Valves — Flanged, Threaded, and Welding End; 2025.
E. ASME B16.51 - Copper and Copper Alloy Press-Connect Pressure Fittings; 2021.
F. ASME B31.9 - Building Services Piping; 2020.
G. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and 

Alloy Steel for Moderate and High Temperature Service; 2024.
H. ASTM B32 - Standard Specification for Solder Metal; 2020.
I. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.
J. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2020.
K. ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules 

40, 80, and 120; 2021a.
L. ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, 

Schedule 40; 2024.
M. ASTM D2467 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, 

Schedule 80; 2024.
N. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 2019.
O. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, 

Application, and Installation; 2018, with Amendment (2019).

1.4 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data:

1. Include data on pipe materials, pipe fittings, valves, and accessories.
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2. Provide manufacturers catalog information.
3. Indicate valve data and ratings.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.
B. Provide temporary protective coating on cast iron and steel valves.

PART 2 PRODUCTS

2.1 HYDRONIC SYSTEM REQUIREMENTS
A. Comply with ASME B31.9 and applicable federal, state, and local regulations.
B. Piping: Provide piping, fittings, hangers, and supports as required, as indicated, and as follows:

1. Where more than one piping system material is specified, provide joining fittings that are 
compatible with piping materials and ensure that the integrity of the system is not 
jeopardized.

2. Use non-conducting dielectric connections whenever jointing dissimilar metals.
3. Provide pipe hangers and supports in accordance with ASME B31.9 or MSS SP-58 unless 

indicated otherwise.
C. Pipe-to-Valve and Pipe-to-Equipment Connections: Use flanges or unions to allow 

disconnection of components for servicing; do not use direct welded, soldered, or threaded 
connections.

D. Valves: Provide valves where indicated:
1. Provide drain valves where indicated, and if not indicated, provide at least at main shut-

off, low points of piping, bases of vertical risers, and at equipment. Use 3/4 inch (20 mm) 
gate valves with cap; pipe to nearest floor drain.

2. For throttling, bypass, or manual flow control services, use globe, ball, or butterfly valves.
3. In heating water, chilled water, or condenser water systems, butterfly valves may be used 

interchangeably with gate and globe valves.
4. For shut-off and to isolate parts of systems or vertical risers, use gate, ball, or butterfly 

valves.

2.2 HEATING WATER PIPING, ABOVE GRADE
A. Copper Tube: ASTM B88 (ASTM B88M), Type L (B), drawn, using one of the following joint 

types:
1. Solder Joints: ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper 

fittings.
a. Solder:  ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.
b. Braze:  AWS A5.8M/A5.8 BCuP copper/silver alloy.

2. Tee Connections: Mechanically extracted collars with notched and dimpled branch tube.
3. Mechanical Press Sealed Fittings: Double pressed type complying with ASME B16.51, 

utilizing EPDM, nontoxic synthetic rubber sealing elements.

2.3 UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS
A. Unions for Pipe of 2 Inches (50 mm, DN) and Less:

1. Ferrous Piping: 150 psi (1034 kPa) brass or malleable iron, threaded.
2. Copper Pipe: Bronze, soldered joints.
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B. Flanges for Pipe 2 Inches (50 mm, DN) and Greater:
1. Ferrous Piping: 150 psig (1034 kPa) forged steel, slip-on.
2. Copper Piping: Bronze.
3. Gaskets: 1/16 inch (1.6 mm) thick, preformed neoprene.

C. Dielectric Connections:
1. Flanges:

a. Dielectric flanges with same pressure ratings as standard flanges.
b. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of 

short circuit current in a corresponding bimetallic joint.
c. Dry insulation barrier able to withstand 600-volt breakdown test.
d. Construct of galvanized steel with threaded end connections to match connecting 

piping.
e. Suitable for the required operating pressures and temperatures.

2. Unions:
a. 1/2 to 1 Inches (15 to 25 mm): Brass solder to galvanized FPT.
b. 1/2 to 2 Inches (15 to 50 mm): Brass solder to galvanized FPT.
c. 1/2 to 1 Inches (15 to 25 mm): Brass to galvanized FPT or FIP (Female Iron Pipe).
d. 3/4 to 1/2 Inch (20 to 15 mm) Reducer: Brass solder to galvanized FPT.
e. Service: 250 psi (1,723.6 kPa), minus 20 to 180 deg F (minus 28.9 to 82.2 deg F).

2.4 BALL VALVES
A. Up To and Including 2 Inches (50 mm):

1. Bronze one piece body, chrome plated brass ball, teflon seats and stuffing box ring, lever 
handle with balancing stops, solder ends with union.

2.5 PRESSURE INDEPENDENT TEMPERATURE CONTROL VALVES AND BALANCING VALVES
A. Control Valves: Factory-fabricated pressure independent with internal differential pressure 

regulator (DPRV), which automatically adjusts to normal changes in system pressure and 
provides 100 percent control valve authority at all positions of the valve.
1. Maintain proportional and linear flow coil characteristics.
2. Provide control valve to incorporate control, balancing, and flow limiting.  Hydronic system 

pressure independent control valve bodies to comply with ASME B16.34 or ASME B16.15 
pressure and temperature class ratings based on the design operating temperature and 
150 percent of the system design operating pressure and have the following 
characteristics:

a. 2 NPS (50 DN) and Smaller: Class 150 bronze or brass body with union connections, 
stainless steel trim, stainless steel rising stem, stainless steel disc or ball, and 
screwed ends with backseating capacity repackable under pressure.

b. Pressure Control Seat: Brass construction with vulcanized EPDM.
c. Sizing: Line-size.
d. Fittings and Components: All fittings and components to meet ANSI standards and be 

compatible with readily available components.  8-inch (200 mm) valves and above to 
be provided with proper companion flanges.

e. Close-Off (Differential) Pressure Rating: Combination of actuator, DPRV action, and 
trim to provide a minimum close-off pressure rating of 150 percent of total system 
(pump) head. Provide actuator from the same manufacturer as the pressure 
independent control valve.
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PART 3 EXECUTION

3.1 PREPARATION
A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Remove scale and dirt on inside and outside before assembly.
C. Prepare piping connections to equipment using jointing system specified.
D. Keep open ends of pipe free from scale and dirt.  Protect open ends with temporary plugs or 

caps.

3.2 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Route piping in orderly manner, parallel to building structure, and maintain gradient.
C. Install piping to conserve building space and to avoid interference with use of space.
D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 

and service areas.
E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
F. Install piping at a uniform grade of 0.2 percent upward in direction of flow.
G. Install piping to permit valve servicing.
H. Install piping free of sags and bends.
I. Install fittings for changes in direction and branch connections.
J. Install piping to allow application of insulation.
K. Select system components with pressure rating equal to or greater than system operating 

pressure.
L. Group piping whenever practical at common elevations.
M. Slope piping and arrange to drain at low points.
N. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing 

of valves.
O. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple 

with cap, at low points in piping system mains and elsewhere as required for system drainage.
P. Install branch connections to mains using mechanically formed tee fittings in main pipe, with the 

branch connected to the bottom of the main pipe. For up-feed risers, connect the branch to the 
top of the main pipe.

Q. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of 
equipment, and elsewhere as indicated.

R. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere 
as indicated.

S. Joint construction
1. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut 

threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and 
restore full ID. Join pipe fittings and valves as follows:

a. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified.



Ontonagon CTE
Ontonagon CTE Contract 1: Utility 
Separation, Contract 2: 
Mechanical Work
OHM File No.: 7267-24-0010

Hydronic Piping
232113 - 5

07/28/2025 

b. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 
damaged. Do not use pipe sections that have cracked or open welds.

2. Welded Joints
3. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service 

application. Install gasket concentrically positioned. Use suitable lubricants on bolt 
threads.

3.3 SCHEDULES
A. Hanger Spacing for Copper Tubing.

1. 1/2 Inch (15 mm) and 3/4 inch (20 mm): Maximum span, 5 feet (1500 mm); minimum rod 
size, 1/4 inch (6 mm).

2. 1 Inch (25 mm): Maximum span, 6 feet (1800 mm); minimum rod size, 1/4 inch (6 mm).

END OF SECTION  232113
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SECTION 238223 – UNIT VENTILATORS

PART 1 GENERAL

1.1 REFERENCE STANDARDS
A. AHRI 210/240 - Performance Rating of Unitary Air-Conditioning and Air-Source Heat Pump 

Equipment; 2023.
B. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2021.
C. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.
D. ASTM C916 - Standard Specification for Adhesives for Duct Thermal Insulation; 2020.
E. ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and 

Sound Absorbing Material); 2019.
F. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 

2024.
G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
H. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.
I. UL 1995 - Heating and Cooling Equipment; Current Edition, Including All Revisions.

1.2 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section.

1.3 SUMMARY
A. Section includes unit ventilators and accessories with the following heating and cooling 

features: The refrigerant coil to be furnished and not put into commission during this contract.
1. Hydronic heating coil.
2. Direct-expansion refrigerant cooling coil.

1.4 ACTION SUBMITTALS
A. Product Data: For each type of product

1. Include rated capacities, operating characteristics, and furnished specialties and 
accessories for each unit type and configuration.

B. Shop Drawings:
1. Include plans, elevations, sections, and details.
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection.

3. Detail anchorages and attachments to structure and to supported equipment.
4. Include diagrams for power, signal, and control wiring.
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1.5 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For unit ventilators to include in emergency, operation, and 

maintenance manuals.

1.6 QUALITY ASSURANCE
A. Comply with NFPA 70.
B. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 

Equipment" and Section 7 - "Construction and Startup."
C. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - 

"Heating, Ventilating, and Air-Conditioning."

1.7 COORDINATION
A. Coordinate layout and installation of unit ventilators and suspension system components with 

other construction that penetrates or is supported by ceilings, including light fixtures, HVAC 
equipment, fire-suppression-system components, and partition assemblies.

B. Coordinate size and location of wall sleeves for outdoor-air intake.

1.8 WARRANTY
A. Special Warranty: Manufacturer agrees to repair or replace components of condensing units 

that fail in materials or workmanship within specified warranty period.
1. Failures include, but are not limited to, the following:

a. Compressor failure.
b. Condenser coil leak.

2. Warranty Period: Four years from date of Substantial Completion.
3. Warranty Period (Compressor Only): Five years from date of Substantial Completion.
4. Warranty Period (Condenser Coil Only): Five years from date of Substantial Completion.

PART 2 PRODUCTS

2.1 SYSTEM DESCRIPTION
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application.
B. Factory-packaged and -tested units rated according to AHRI 840, ASHRAE 33, and UL 1995.

2.2 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
1. Carrier Global Corporation.
2. Daikin Applied.
3. Trane.
4. Airedale.
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2.3 MANUFACTURED UNITS
A. Description: Unit ventilators consisting of finished cabinet, filter, cooling coil, drain pan, supply-

air fan and motor in blow- or draw-through configuration, and hydronic cooling coil.
1. Unit Ventilator Coil Configurations: Row split.

a. Number of Heating Coils: One with two-pipe system.
b. Number of Cooling Coils: One with two -pipe system.

2.4 CABINETS
A. Insulation: Minimum 1-inch- thick, foil-covered, closed-cell foam complying with ASTM C1071 

and attached with adhesive complying with ASTM C916.
1. Surface-Burning Characteristics: Insulation and adhesive shall have a combined 

maximum flame-spread index of 25 and smoke-developed index of 50 when tested 
according to ASTM E84 by a qualified testing agency.

2. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements 
in ASHRAE 62.1.

B. Coil Section Insulation: Insulate coil section.
1. Surface-Burning Characteristics: Insulation and adhesive shall have a combined 

maximum flame-spread index of 25 and smoke-developed index of 50 when tested 
according to ASTM E84 by a qualified testing agency.

2. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements 
in ASHRAE 62.1.

C. Cabinet Frame and Access Panels: Welded-steel frame with removable panels with latches and 
hinged access doors.
1. Steel components exposed to moisture shall be baked-enamel finished.

D. Cabinet Finish: Powder coat, in manufacturer's standard color as selected by ENGINEER.
E. Indoor-Supply-Air Grille: Aluminum, double deflection, adjustable.
F. Return-Air Inlet: bottom for ceiling mounted
G. Outdoor-Air Wall Box: EXISTING TO REMAIN, RECONNECT.

2.5 COILS
A. Test and rate unit ventilator coils according to ASHRAE 33.
B. Hydronic Coils: Copper tube, with mechanically bonded aluminum fins spaced no closer than 

0.1 inch (2.54 mm), rated for a minimum working pressure of 200 psig (1378.95 kPa) and a 
maximum entering-water temperature of 220 deg F. Include manual air vent and drain valve.

C. Indoor Refrigerant Coils: Copper tube, with mechanically bonded aluminum fins spaced no 
closer than 0.1 inch (2.54 mm), and brazed joints at fittings. Comply with AHRI 210/240 and 
leak test to minimum 450 psig (3102.64 kPa) for a minimum 300-psig working pressure. Include 
thermal expansion valve.

2.6 INDOOR FAN
A. Fan and Motor Board: Removable.

1. Fan: Forward curved, double width, centrifugal; directly connected to motor. Thermoplastic 
or painted-steel wheels, and aluminum, painted-steel, or galvanized-steel fan scrolls.

2. Fan Shaft and Bearings: Hollow-steel shaft with permanently lubricated, resiliently 
mounted bearings.
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3. Motor: Permanently lubricated, multispeed, resiliently mounted on motor board. Comply 
with requirements in Section 230513 "Common Motor Requirements for HVAC 
Equipment."

4. Wiring Termination: Connect motor to chassis wiring with plug connection.

2.7 DAMPERS
A. Outdoor-Air Dampers: Galvanized-steel blades with edge and end seals and nylon bearings; 

with electric actuator.
B. Comply with ASHRAE/IES 90.1.

2.8 ACCESSORIES
A. Duct flanges for outdoor-air connection.
B. Customizable OA opening back of cabinet.
C. Filters:

1. Minimum Efficiency Reporting Value and Average Arrestance: According to ASHRAE 
52.2.

2. Minimum Efficiency Reporting Value: According to ASHRAE 52.2.
3. Material: Pleated cotton-polyester media, MERV 7.

2.9 BASIC UNIT CONTROLS
A. INCLUDE WITH TRANE CONTROLLER AND WALL MOUNT TEMPERATURE SENSOR, SEE 

SCHEDULE M SHEETS FOR FUNCTION, PROVIDE NECESSARY ACCESSORIES TO 
ACHIEVE.
1. Control voltage transformer.
2. Wall-mounting thermostat with the following features.

a. Heat-cool-off switch.
b. Fan on-auto switch.
c. Fan-speed switch.
d. Manual changeover.
e. Adjustable deadband.
f. Exposed set point.

g. Exposed indication.
h. Degree F indication.

3. Unoccupied-period-override push button.

PART 3 EXECUTION

3.1 EXAMINATION
A. Examine areas, with Installer present, to receive unit ventilators for compliance with 

requirements for installation tolerances and other conditions affecting performance of the Work.
B. Examine roughing-in for piping and electrical connections to verify actual locations before unit 

ventilator installation.
C. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 INSTALLATION
A. Install unit ventilators to comply with NFPA 90A.
B. Suspend horizontal unit ventilators from structure with threaded steel rods and minimum 1.0-

inch static-deflection spring hangers.
C. Verify location of thermostats, humidistats, and other exposed control sensors with Drawings 

and room details before installation. Install devices 48 inches (1219.2 mm) above finished floor.

3.3 CONNECTIONS
A. Piping installation requirements are specified in other Sections. Drawings indicate general 

arrangement of piping, fittings, and specialties. Specific connection requirements are as follows:
1. Install piping adjacent to machine to allow service and maintenance.
2. Connect piping to unit ventilator factory hydronic piping package. Install piping package if 

shipped loose.

3.4 FIELD QUALITY CONTROL
A. Testing Agency: a qualified testing agency to perform tests and inspections.
B. Perform the following tests and inspections:

1. Operational Test: After electrical circuitry has been energized, start units to confirm proper 
motor rotation and unit operation.

2. Operate electric heating elements through each stage to verify proper operation and 
electrical connections.

3. Test and adjust controls and safety devices. Replace damaged and malfunctioning 
controls and equipment.

4. Record temperatures entering and leaving energy recovery wheel when outdoor-air 
temperature is a minimum of 15 deg F higher, or 20 deg F lower, than room temperature.

C. Remove and replace malfunctioning units and retest as specified above.
D. Prepare test and inspection reports.

3.5 ADJUSTING
A. Adjust initial temperature set point.
B. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 

provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to 
two visits to Project during other-than-normal occupancy hours for this purpose.

3.6 DEMONSTRATION
A. Train Owner's maintenance personnel to adjust, operate, and maintain unit ventilators.

END OF SECTION  238223
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SECTION 260519 – LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Single conductor building wire.
B. Wiring connectors.
C. Electrical tape.
D. Wire pulling lubricant.
E. Cable ties.

1.2 RELATED REQUIREMENTS
A. Section 260526 - Grounding and Bonding for Electrical Systems: Additional requirements for 

grounding conductors and grounding connectors.

1.3 REFERENCE STANDARDS
A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013 (Reapproved 2024).
B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, 

Medium-Hard, or Soft; 2023.
C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical 

Purposes; 2010, with Editorial Revision (2020).
D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper 

Conductors for Subsequent Insulation; 2004 (Reapproved 2020).
E. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic 

Pressure-Sensitive Electrical Insulating Tape; 2024.
F. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
G. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical 

Energy; 2021.
H. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.

1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other 
sections with the actual conductors to be installed, including adjustments for conductor 
sizes increased for voltage drop.

2. Coordinate with electrical equipment installed under other sections to provide terminations 
suitable for use with the conductors to be installed.

3. Notify Engineer of any conflicts with or deviations from Contract Documents.  Obtain 
direction before proceeding with work.

1.5 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
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B. Product Data: Provide manufacturer's standard catalog pages and data sheets for conductors 
and cables, including detailed information on materials, construction, ratings, listings, and 
available sizes, configurations, and stranding.

1.6 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

PART 2 PRODUCTS

2.1 CONDUCTOR AND CABLE APPLICATIONS
A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and 

product listing.
B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated, 

permitted, or required.
C. Nonmetallic-sheathed cable is not permitted.
D. Metal-clad cable is not permitted.

2.2 CONDUCTOR AND CABLE GENERAL REQUIREMENTS
A. Provide products that comply with requirements of NFPA 70.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 

connectors, etc. as required for a complete operating system.
D. Comply with NEMA WC 70.
E. Thermoplastic-Insulated Conductors and Cables: Listed and labeled as complying with UL 83.
F. Thermoset-Insulated Conductors and Cables: Listed and labeled as complying with UL 44.
G. Conductor Material:

1. Provide copper conductors only.  Aluminum conductors are not acceptable for this project. 
Conductor sizes indicated are based on copper.

2. Provide copper conductors except where aluminum conductors are specifically indicated. 
Substitution of aluminum conductors for copper is not permitted.  Conductor sizes 
indicated are based on copper unless specifically indicated as aluminum.  Conductors 
designated with the abbreviation "AL" indicate aluminum.

3. Copper Conductors: Soft drawn annealed, 98 percent conductivity, uncoated copper 
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise 
indicated.

4. Tinned Copper Conductors: Comply with ASTM B33.
H. Minimum Conductor Size:

1. Branch Circuits: 12 AWG.
I. Conductor Color Coding:

1. Color code conductors as indicated unless otherwise required by the authority having 
jurisdiction.  Maintain consistent color coding throughout project.

2. Color Coding Method: Integrally colored insulation.
3. Color Code:

a. 480V, 3 Phase, 3 Wire System:
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1) Phase A: Brown.
2) Phase B: Orange.
3) Phase C: Yellow.

b. 208Y/120 V, 3 Phase, 4 Wire System:
1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.
4) Neutral/Grounded: White.

c. Equipment Ground, All Systems: Green.

2.3 SINGLE CONDUCTOR BUILDING WIRE
A. Manufacturers:

1. Copper Building Wire:
a. General Cable Technologies Corporation: www.generalcable.com.
b. Service Wire Co: www.servicewire.com.
c. Southwire Company: www.southwire.com.

B. Description: Single conductor insulated wire.
C. Conductor Stranding:

1. Feeders and Branch Circuits:
a. Size 10 AWG and Smaller: Stranded.
b. Size 8 AWG and Larger: Stranded.

D. Insulation Voltage Rating: 600 V.
E. Insulation:

1. Copper Building Wire: Type THHN/THWN or THHN/THWN-2, except as indicated below.
a. Size 4 AWG and Larger: Type XHHW-2, THHN/THWN, or THHN/THWN-2.
b. Installed Underground: Type XHHW-2.

2.4 METAL-CLAD CABLE
A. Manufacturers:

1. Encore Wire Corporation: www.encorewire.com/#sle.
2. Service Wire Co: www.servicewire.com/#sle.
3. Southwire Company: www.southwire.com/#sle.

B. Description: NFPA 70, Type MC cable listed and labeled as complying with UL 1569 and listed 
for use in classified firestop systems to be used.

C. Conductor Stranding:
1. Size 10 AWG and Smaller: Solid.
2. Size 8 AWG and Larger: Stranded.

D. Insulation Voltage Rating: 600 V.
E. Insulation: Type THHN, THHN/THWN, or THHN/THWN-2.
F. Grounding: Full-size integral equipment grounding conductor.
G. Armor: Steel, interlocked tape.
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2.5 WIRING CONNECTORS
A. Description: Wiring connectors appropriate for the application, suitable for use with the 

conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as 
applicable.

B. Connectors for Grounding and Bonding: Comply with Section 260526.
C. Wiring Connectors for Splices and Taps:

1. Copper Conductors Size 6 AWG and Larger: Use mechanical connectors or compression 
connectors.

D. Wiring Connectors for Terminations:
1. Copper Conductors Size 8 AWG and Larger: Use mechanical connectors or compression 

connectors where connectors are required.
2. Stranded Conductors Size 10 AWG and Smaller: Use crimped terminals for connections 

to terminal screws.
E. Mechanical Connectors:  Provide bolted type or set-screw type.
F. Compression Connectors: Provide circumferential type or hex type crimp configuration.
G. Crimped Terminals: Nylon-insulated, with insulation grip and terminal configuration suitable for 

connection to be made.

2.6 ACCESSORIES
A. Electrical Tape:

1. Vinyl Insulating Electrical Tape: Complying with ASTM D3005 and listed as complying with 
UL 510; minimum thickness of 7 mil (0.18 mm); resistant to abrasion, corrosion, and 
sunlight; conformable for application down to 0 degrees F (-18 degrees C) and suitable for 
continuous temperature environment up to 221 degrees F (105 degrees C).

B. Wire Pulling Lubricant:
1. Listed and labeled as complying with UL 267.
2. Suitable for use with conductors/cables and associated insulation/jackets to be installed.
3. Suitable for use at installation temperature.

C. Cable Ties: Material and tensile strength rating suitable for application.

PART 3 EXECUTION

3.1 INSTALLATION
A. Circuiting Requirements:

1. Unless dimensioned, circuit routing indicated is diagrammatic.
2. When circuit destination is indicated without specific routing, determine exact routing 

required.
3. Arrange circuiting to minimize splices.
4. Circuiting Adjustments: Unless otherwise indicated, when branch circuits are indicated as 

separate, combining them together in a single raceway is not permitted.
B. Install products in accordance with manufacturer's instructions.
C. Perform work in accordance with NECA 1 (general workmanship).
D. Install metal-clad cable (Type MC) in accordance with NECA 120.
E. Installation in Raceway:
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1. Tape ends of conductors and cables to prevent infiltration of moisture and other 
contaminants.

2. Pull all conductors and cables together into raceway at same time.
3. Do not damage conductors and cables or exceed manufacturer's recommended maximum 

pulling tension and sidewall pressure.
4. Use suitable wire pulling lubricant where necessary, except when lubricant is not 

recommended by the manufacturer.
F. Paralleled Conductors: Install conductors of the same length and terminate in the same 

manner.
G. Secure and support conductors and cables in accordance with NFPA 70 using suitable 

supports and methods approved by the authority having jurisdiction.  Provide independent 
support from building structure.  Do not provide support from raceways, piping, ductwork, or 
other systems.

H. Terminate cables using suitable fittings.
1. Metal-Clad Cable (Type MC):

a. Use listed fittings.
b. Cut cable armor only using specialized tools to prevent damaging conductors or 

insulation. Do not use hacksaw or wire cutters to cut armor.
I. Install conductors with a minimum of 12 inches (300 mm) of slack at each outlet.
J. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment 

enclosures.
K. Group or otherwise identify neutral/grounded conductors with associated ungrounded 

conductors inside enclosures in accordance with NFPA 70.
L. Make wiring connections using specified wiring connectors.

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make 
splices in conduit bodies or wiring gutters.

2. Remove appropriate amount of conductor insulation for making connections without 
cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.
4. Clean contact surfaces on conductors and connectors to suitable remove corrosion, 

oxides, and other contaminates. Do not use wire brush on plated connector surfaces.
5. Mechanical Connectors: Secure connections according to manufacturer's recommended 

torque settings.
6. Compression Connectors: Secure connections using manufacturer's recommended tools 

and dies.
M. Insulate splices and taps that are made with uninsulated connectors using methods suitable for 

the application, with insulation and mechanical strength at least equivalent to unspliced 
conductors.

N. Insulate ends of spare conductors using vinyl insulating electrical tape.
O. Install firestopping to preserve fire resistance rating of partitions and other elements, using 

materials and methods specified in Section 078400.
P. Unless specifically indicated to be excluded, provide final connections to all equipment and 

devices, including those furnished by others, as required for a complete operating system.

END OF SECTION  260519
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SECTION 260526 – GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.1 RELATED REQUIREMENTS
A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables: Additional 

requirements for conductors for grounding and bonding, including conductor color coding.
B. Section 260553 - Identification for Electrical Systems: Identification products and requirements.

1.2 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
B. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings; 2022.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
D. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.

1.3 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittals procedures.
B. Product Data: Provide manufacturer's standard catalog pages and data sheets for grounding 

and bonding system components.

PART 2 PRODUCTS

2.1 GROUNDING AND BONDING REQUIREMENTS
A. Do not use products for applications other than as permitted by NFPA 70 and product listing.
B. Unless specifically indicated to be excluded, provide all required components, conductors, 

connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete 
grounding and bonding system.

C. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable 
minimum size requirements specified.

D. Grounding Electrode System:
1. Provide connection to required and supplemental grounding electrodes indicated to form 

grounding electrode system.
a. Provide continuous grounding electrode conductors without splice or joint.
b. Install grounding electrode conductors in raceway where exposed to physical 

damage. Bond grounding electrode conductor to metallic raceways at each end with 
bonding jumper.

2. Metal Underground Water Pipe(s):
a. Provide connection to underground metal domestic and fire protection (where 

present) water service pipe(s) that are in direct contact with earth for at least 10 feet 
(3.0 m) at an accessible location not more than 5 feet (1.5 m) from the point of 
entrance to the building.

b. Provide bonding jumper(s) around insulating joints/pipes as required to make pipe 
electrically continuous.
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c. Provide bonding jumper around water meter of sufficient length to permit removal of 
meter without disconnecting jumper.

3. Concrete-Encased Electrode:
a. Provide connection to concrete-encased electrode consisting of not less than 20 feet 

(6.0 m) of either steel reinforcing bars or bare copper conductor not smaller than 4 
AWG embedded within concrete foundation or footing that is in direct contact with 
earth in accordance with NFPA 70.

4. Ground Rod Electrode(s):
a. Provide two electrodes unless otherwise indicated or required.
b. Space electrodes not less than 10 feet (3.0 m) from each other and any other ground 

electrode.
5. Ground Bar: Provide ground bar, separate from service equipment enclosure, for common 

connection point of grounding electrode system bonding jumpers as permitted in NFPA 
70. Connect grounding electrode conductor provided for service-supplied system 
grounding to this ground bar.

a. Ground Bar Size: 1/4 by 2 by 12 inches (6 by 50 by 300 mm) unless otherwise 
indicated or required.

b. Where ground bar location is not indicated, locate in accessible location as near as 
possible to service disconnect enclosure.

E. Separately Derived System Grounding:
1. Separately derived systems include, but are not limited to:

a. Transformers (except autotransformers such as buck-boost transformers).
2. Provide grounding electrode conductor to connect derived system grounded conductor to 

nearest effectively grounded metal building frame. Unless otherwise indicated, make 
connection at neutral (grounded) bus in source enclosure.

3. Provide bonding jumper to connect derived system grounded conductor to nearest metal 
building frame and nearest metal water piping in the area served by the derived system, 
where not already used as a grounding electrode for the derived system. Make connection 
at same location as grounding electrode conductor connection.

4. Provide system bonding jumper to connect system grounded conductor to equipment 
ground bus. Make connection at same location as grounding electrode conductor 
connection. Do not make any other connections between neutral (grounded) conductors 
and ground on load side of separately derived system disconnect.

5. Where the source and first disconnecting means are in separate enclosures, provide 
supply-side bonding jumper between source and first disconnecting means.

2.2 GROUNDING AND BONDING COMPONENTS
A. General Requirements:

1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 260526:
1. Use insulated copper conductors unless otherwise indicated.

a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact with 

earth.
2) Use bare copper conductors where directly encased in concrete (not in 

raceway).
C. Connectors for Grounding and Bonding:

1. Description: Connectors appropriate for the application and suitable for the conductors 
and items to be connected; listed and labeled as complying with UL 467.
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2. Unless otherwise indicated, use exothermic welded connections for underground, 
concealed and other inaccessible connections.

3. Unless otherwise indicated, use compression connectors for accessible connections.
a. Exceptions:

1) Use exothermic welded connections for connections to metal building frame.
D. Ground Bars:

1. Description: Copper rectangular ground bars with mounting brackets and insulators.
2. Size: As indicated.
3. Holes for Connections: As indicated or as required for connections to be made.

E. Ground Rod Electrodes:
1. Comply with NEMA GR 1.
2. Material: Copper-bonded (copper-clad) steel.
3. Size:  3/4 inch (19 mm) diameter by 10 feet (3.0 m) length, unless otherwise indicated.

PART 3 EXECUTION

3.1 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Ground Rod Electrodes: Unless otherwise indicated, install ground rod electrodes vertically. 

Where encountered rock prohibits vertical installation, install at 45 degree angle or bury 
horizontally in trench at least 30 inches (750 mm) deep in accordance with NFPA 70 or provide 
ground plates.

D. Make grounding and bonding connections using specified connectors.
1. Remove appropriate amount of conductor insulation for making connections without 

cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate 
insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and 
contact surfaces.

3. Exothermic Welds: Make connections using molds and weld material suitable for the items 
to be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors: Secure connections according to manufacturer's recommended 
torque settings.

5. Compression Connectors: Secure connections using manufacturer's recommended tools 
and dies.

E. Identify grounding and bonding system components in accordance with Section 260553.

END OF SECTION  260526
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SECTION 260529 – HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Support and attachment requirements and components for equipment, conduit, cable, boxes, 

and other electrical work.

1.2 RELATED REQUIREMENTS
A. Section 260533.13 - Conduit for Electrical Systems:  Additional support and attachment 

requirements for conduits.

1.3 REFERENCE STANDARDS
A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 

and Steel Products; 2024.
B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 

Hardware; 2023.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.

1.4 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data: Provide manufacturer's standard catalog pages and data sheets for channel/strut 

framing systems, nonpenetrating rooftop supports, and post-installed concrete/masonry 
anchors.

PART 2 PRODUCTS

2.1 SUPPORT AND ATTACHMENT COMPONENTS
A. General Requirements:

1. Comply with the following. Where requirements differ, comply with most stringent.
a. NFPA 70.
b. Requirements of authorities having jurisdiction.

2. Provide required hangers, supports, anchors, fasteners, fittings, accessories, and 
hardware as necessary for complete installation of electrical work.

3. Provide products listed, classified, and labeled as suitable for purpose intended, where 
applicable.

4. Where support and attachment component types and sizes are not indicated, select in 
accordance with manufacturer's application criteria as required for load to be supported. 
Include consideration for vibration, equipment operation, and shock loads where 
applicable.

5. Do not use products for applications other than as permitted by NFPA 70 and product 
listing.
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6. Steel Components: Use corrosion-resistant materials suitable for environment where 
installed.

a. Zinc-Plated Steel: Electroplated in accordance with ASTM B633.
b. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM 

A123/A123M or ASTM A153/A153M.
B. Conduit and Cable Supports: Straps and clamps suitable for conduit or cable to be supported.

1. Conduit Straps: One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps: Bolted type unless otherwise indicated.

C. Outlet Box Supports: Hangers and brackets suitable for boxes to be supported.
D. Metal Channel/Strut Framing Systems:

1. Description:  Factory-fabricated, continuous-slot, metal channel/strut and associated 
fittings, accessories, and hardware required for field assembly of supports.

2. Comply with MFMA-4.
E. Hanger Rods:  Threaded, zinc-plated steel unless otherwise indicated.

1. Minimum Size, Unless Otherwise Indicated or Required:
a. Equipment Supports: 1/2-inch (13 mm) diameter.
b. Single Conduit up to 1-inch (27 mm) Trade Size:  1/4-inch (6 mm) diameter.
c. Trapeze Support for Multiple Conduits:  3/8-inch (10 mm) diameter.

F. Anchors and Fasteners:
1. Manufacturers - Mechanical Anchors:
2. Unless otherwise indicated and where not otherwise restricted, use anchor and fastener 

types indicated for specified applications.
3. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors.
4. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.
5. Hollow Masonry: Use toggle bolts.
6. Hollow Stud Walls: Use toggle bolts.
7. Steel: Use beam clamps, machine bolts, or welded threaded studs.
8. Sheet Metal: Use sheet metal screws.
9. Wood: Use wood screws.
10. Plastic and lead anchors are not permitted.

PART 3 EXECUTION

3.1 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install hangers and supports in accordance with NECA 1.
C. Provide independent support from building structure. Do not provide support from piping, 

ductwork, or other systems.
D. Unless specifically indicated or approved by Engineer, do not provide support from suspended 

ceiling support system or ceiling grid.
E. Unless specifically indicated or approved by Engineer, do not provide support from roof deck.
F. Do not penetrate or otherwise notch or cut structural members without approval of Structural 

Engineer.
G. Equipment Support and Attachment:

1. Use metal, fabricated supports or supports assembled from metal channel/strut to support 
equipment as required.
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2. Use metal channel/strut secured to studs to support equipment surface mounted on 
hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel/strut to support surface-mounted equipment in wet or damp locations 
to provide space between equipment and mounting surface.

4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on 
its own weight for support.

H. Secure fasteners in accordance with manufacturer's recommended torque settings.
I. Remove temporary supports.

END OF SECTION  260529
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SECTION 260533.13 – CONDUIT FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Galvanized steel rigid metal conduit (RMC).
B. Liquidtight flexible metal conduit (LFMC).
C. Galvanized steel electrical metallic tubing (EMT).
D. Rigid polyvinyl chloride (PVC) conduit.

1.2 RELATED REQUIREMENTS
A. Section 078400 - Firestopping.
B. Section 260519 - Low-Voltage Electrical Power Conductors and Cables: Cable assemblies 

consisting of conductors protected by integral metal armor.
C. Section 260526 - Grounding and Bonding for Electrical Systems.
D. Section 260529 - Hangers and Supports for Electrical Systems.
E. Section 260553 - Identification for Electrical Systems: Identification products and requirements.

1.3 REFERENCE STANDARDS
A. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.

1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate minimum sizes of conduits with actual type and quantity of conductors to be 
installed, including adjustments for conductor sizes increased for voltage drop.

2. Coordinate arrangement of conduits with structural members, ductwork, piping, 
equipment, and other potential conflicts.

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment.
4. Coordinate work to provide roof penetrations that preserve integrity of roofing system and 

do not void roof warranty.
5. Notify Engineer of conflicts with or deviations from Contract Documents. Obtain direction 

before proceeding with work.
B. Sequencing:

1. Do not begin installation of conductors and cables until installation of conduit between 
termination points is complete.

1.5 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittals procedures.
B. Product Data: Provide manufacturer's standard catalog pages and data sheets for conduits and 

fittings.
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PART 2 PRODUCTS

2.1 CONDUIT APPLICATIONS
A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70, 

manufacturer's instructions, and product listing.
B. Unless otherwise indicated and where not otherwise restricted, use conduit types indicated for 

specified applications. Where more than one listed application applies, comply with most 
restrictive requirements. Where conduit type for particular application is not specified, use 
galvanized steel rigid metal conduit.

C. Underground:
1. Under Slab on Grade: Use rigid PVC conduit.
2. Exterior, Direct-Buried: Use rigid PVC conduit.

D. Concealed Within Hollow Stud Walls: Use galvanized steel electrical metallic tubing (EMT).
E. Concealed Above Accessible Ceilings: Use galvanized steel electrical metallic tubing (EMT).
F. Interior, Damp or Wet Locations: Use galvanized steel rigid metal conduit (RMC).
G. Exposed, Interior, Subject to Physical Damage: Use galvanized steel rigid metal conduit (RMC).
H. Exposed, Exterior, Not Subject to Severe Physical Damage: Use galvanized steel electrical 

metallic tubing (EMT).
I. Flexible Connections to Vibrating Equipment:

1. Use liquidtight flexible metal conduit (LFMC).

2.2 CONDUIT - GENERAL REQUIREMENTS
A. Comply with NFPA 70.
B. Provide conduit, fittings, supports, and accessories required for complete raceway system.
C. Provide products listed, classified, and labeled as suitable for purpose intended.
D. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable 

minimum size requirements specified.

2.3 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
A. Description: NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI 

C80.1 and listed and labeled as complying with UL 6.
B. Fittings:

1. Nonhazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled 
as complying with UL 514B or UL 6.

2. Material: Use steel or malleable iron.
3. Connectors and Couplings: Use threaded type fittings only. Threadless fittings, including 

set screw and compression/gland types, are not permitted.

2.4 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)
A. Description: NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal conduit 

listed and labeled as complying with UL 360.
B. Fittings:

1. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with 
UL 514B.
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2. Material: Use steel or malleable iron.

2.5 GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT)
A. Description: NFPA 70, Type EMT galvanized steel electrical metallic tubing complying with 

ANSI C80.3 and listed and labeled as complying with UL 797.
B. Fittings:

1. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with 
UL 514B.

2. Material: Use steel or malleable iron.
3. Connectors and Couplings:  Use compression/gland or set-screw type.

a. Do not use indenter type connectors and couplings.

2.6 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT
A. Description: NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2 

and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated, 
Schedule 80 where subject to physical damage; rated for use with conductors rated 90 degrees 
C.

B. Fittings:
1. Manufacturer: Same as manufacturer of conduit to be connected.
2. Description: Fittings complying with NEMA TC 3 and listed and labeled as complying with 

UL 651; material to match conduit.

PART 3 EXECUTION

3.1 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install conduit in accordance with NECA 1.
C. Galvanized Steel Rigid Metal Conduit (RMC):  Install in accordance with NECA 101.
D. Rigid Polyvinyl Chloride (PVC) Conduit:  Install in accordance with NECA 111.
E. Conduit Routing:

1. Arrange conduit to provide no more than equivalent of three 90-degree bends between 
pull points.

2. Route conduits above water and drain piping where possible.
3. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at 

sealing fittings where moisture may collect.
F. Conduit Support:

1. Secure and support conduits in accordance with NFPA 70 using suitable supports and 
methods approved by authorities having jurisdiction; see Section 260529.

2. Provide independent support from building structure. Do not provide support from piping, 
ductwork, or other systems.

G. Connections and Terminations:
1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized 

steel conduits prior to making connections.
2. Where two threaded conduits must be joined and neither can be rotated, use three-piece 

couplings or split couplings. Do not use running threads.
3. Use suitable adapters where required to transition from one type of conduit to another.
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4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid 
into connectors.

5. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock 
nuts for dry locations and raintight hubs for wet locations.

6. Provide insulating bushings, insulated throats, or listed metal fittings with smooth, rounded 
edges at conduit terminations to protect conductors.

7. Secure joints and connections to provide mechanical strength and electrical continuity.
H. Penetrations:

1. Do not penetrate or otherwise notch or cut structural members, including footings and 
grade beams, without approval of Structural Engineer.

2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set 

sleeves flush with exposed surfaces unless otherwise indicated or required.
4. Conceal bends for conduit risers emerging above ground.
5. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of 

membrane.
6. Make penetrations for roof-mounted equipment within associated equipment openings 

and curbs where possible to minimize roofing system penetrations. Where penetrations 
are necessary, seal as indicated or as required to preserve integrity of roofing system and 
maintain roof warranty.

7. Install firestopping to preserve fire resistance rating of partitions and other elements; see 
Section 078400.

I. Underground Installation:
1. Minimum Cover, Unless Otherwise Indicated or Required:

a. Underground, Exterior: 18 inches (460 mm).
b. Under Slab on Grade: 
c. 12 inches (300 mm) to bottom of slab.

2. Provide underground warning tape along entire conduit length for service entrance where 
not concrete-encased; see Section 260553.

J. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion 
and expansion/deflection fittings to prevent damage to enclosed conductors or connected 
equipment. This includes, but is not limited to:
1. Where conduits cross structural joints intended for expansion, contraction, or deflection.
2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit 

installed above ground to compensate for thermal expansion and contraction.
3. Where conduits are subject to earth movement by settlement or frost.

K. Conduit Sealing:
1. Use foam conduit sealant to prevent entry of moisture and gases. This includes, but is not 

limited to:
a. Where conduits enter building from outside.
b. Where service conduits enter building from underground distribution system.
c. Where conduits enter building from underground.
d. Where conduits may transport moisture to contact live parts.

2. Where conduits cross barriers between areas of potential substantial temperature 
differential, use foam conduit sealant at accessible point near penetration to prevent 
condensation. This includes, but is not limited to:

a. Where conduits pass from outdoors into conditioned interior spaces.
b. Where conduits pass from unconditioned interior spaces into conditioned interior 

spaces.
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L. Provide grounding and bonding; see Section 260526.

END OF SECTION  260533.13
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SECTION 262200 – LOW-VOLTAGE TRANSFORMERS

PART 1 GENERAL (NOT USED)

PART 2 PRODUCTS

2.1 TRANSFORMERS - GENERAL REQUIREMENTS
A. Description:  Factory-assembled, dry type transformers for 60 Hz operation designed and 

manufactured in accordance with NEMA ST 20 and listed, classified, and labeled as suitable for 
the purpose intended.

B. Unless noted otherwise, transformer ratings indicated are for continuous loading according to 
IEEE C57.96 under the following service conditions:
1. Altitude: Less than 3,300 feet (1,000 m).
2. Ambient Temperature:

a. Greater than 10 kVA: Not exceeding 104 degrees F (40 degrees C).
b. Less than 10 kVA: Not exceeding 77 degrees F (25 degrees C).

C. Core: High grade, non-aging silicon steel with high magnetic permeability and low hysteresis 
and eddy current losses. Keep magnetic flux densities substantially below saturation point, 
even at 10 percent primary overvoltage. Tightly clamp core laminations to prevent plate 
movement and maintain consistent pressure throughout core length.

D. Impregnate core and coil assembly with non-hydroscopic thermo-setting varnish to effectively 
seal out moisture and other contaminants.

E. Basic Impulse Level: 10 kV.
F. Ground core and coil assembly to enclosure by means of a visible flexible copper grounding 

strap.
G. Isolate core and coil from enclosure using vibration-absorbing mounts.
H. Nameplate: Include transformer connection data, ratings, wiring diagrams, and overload 

capacity based on rated winding temperature rise.

PART 3 EXECUTION (NOT USED)

END OF SECTION  262200
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SECTION 311000 – SITE CLEARING

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Clearing and grubbing.
B. Selective removal and trimming.
C. Earth stripping and stockpiling.
D. Repair and restoration.
E. Debris removal.
F. Disconnecting, capping, sealing and removal of site utilities.

1.2 RELATED REQUIREMENTS
A. Section 312323 - Fill: Material for filling holes, pits, and excavations generated as result of 

removal operations.
B. Section 015713 - Temporary Erosion and Sediment Control.

1.3 DEFINITIONS
A. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally 

occurring soil profile, typified by less than 1 percent organic matter and few soil organisms.
B. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, 

surface soil is typically called "topsoil," but in disturbed areas such as urban environments, the 
surface soil can be subsoil.

C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil; the zone where plant roots grow. Its appearance is generally friable, 
pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; 
reasonably free of subsoil, clay lumps, gravel, and other objects larger than 2 inches in 
diameter; and free of weeds, roots, toxic materials, or other nonsoil materials.

D. Vegetation: Trees, shrubs, groundcovers, grass, and other plants.

1.4 MATERIAL OWNERSHIP     
A. Except for materials indicated to be stockpiled or otherwise remain Owner's property, cleared 

materials shall become Contractor's property and shall be removed from Project site.

1.5 SUBMITTALS
A. Existing Conditions Report: Documentation of existing trees and plantings, adjoining 

construction, and site improvements that establishes preconstruction conditions that might be 
misconstrued as damage caused by clearing.

B. Photographs and Videos: Use sufficiently detailed photographs or video recordings.
C. Record Drawings: Identifying and accurately showing locations of capped utilities and other 

subsurface structural, electrical, and mechanical conditions.
D. Stockpile Locations: Identify and accurately show locations of stockpiled materials.



Ontonagon CTE
Ontonagon CTE Contract 1: Utility 
Separation, Contract 2: 
Mechanical Work
OHM File No.: 7267-24-0010

Site Clearing
311000 - 2

07/28/2025 

1.6 FIELD CONDITIONS
A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 

or used facilities during site-clearing operations.
1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 

without permission from Owner and authorities having jurisdiction.
2. Provide alternate routes around closed or obstructed trafficways if required by Owner or 

authorities having jurisdiction.
B. Utility Locator Service: Notify MissDig and engage a private utility locating company prior to site 

clearing.
C. Do not commence site clearing operations until temporary erosion and sedimentation control 

measures are in place.
D. Soil Stripping, Handling, and Stockpiling: Perform only when the soil is dry or slightly moist.
E. Temporary Erosion and Sediment Control: Comply with other requirements specified in Section 

015713 - Temporary Erosion and Sediment Control.

PART 2 PRODUCTS

2.1 MATERIALS
A. Satisfactory Soil Material: Requirements for satisfactory soil material are specified in 

Section 312323 "Fill."
1. Obtain approved borrow soil material off-site when satisfactory soil material is not 

available on-site.
B. Sedimentation Barrier: See Section 015713 - Temporary Erosion and Sediment Control.

PART 3 EXECUTION

3.1 PREPARATION
A. Coordinate work with utility companies; notify before starting work and comply with local 

requirements; obtain required permits.
B. Protect existing utilities to remain from damage.
C. Do not disrupt public utilities without permit from authority having jurisdiction.
D. Protect existing structures and other elements that are to remain.
E. Protect existing vegetation to remain from damage and monitor according to ANSI A300 Part 5.

1. Photograph vegetation with documentation indicating data, time, weather, and brief 
description of health condition.

F. Install sedimentation barrier according to Section 015713 - Temporary Erosion and Sediment 
Control.

G. Protect and maintain survey benchmarks.

3.2 EXISTING UTILITIES AND ABOVE GROUND STRUCTURES
A. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or 

others, unless permitted under the following conditions and then only after arranging to provide 
temporary utility services according to requirements indicated:
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1. Notify Engineer and Owner not less than two days in advance of proposed utility 
interruptions.

2. Do not proceed with utility interruptions without Owner's written permission.
B. Remove above ground structures as indicated on the drawings.
C. Locate, identify, disconnect, and seal or cap utilities indicated to be abandoned in 

place.  Arrange with utility companies to shut off indicated utilities.
D. Excavate for and remove underground utilities indicated to be removed.

3.3 CLEARING AND GRUBBING
A. Clearing: Cut trees, stumps, shrubs, downed timber, and other vegetation for removal within 

identified area as indicated on drawings according to 29 CFR 1910.266. Follow 
recommendations of ANSI Z133 and best local practices for species involved.

B. Clear site after relocating vegetation in accordance with ANSI A300 Part 6.
C. Do not remove or damage vegetation beyond limits indicated on drawings.

1. Paving:  10 feet each side of surface walkways, patios, surface parking, and utility lines 
less than 12 inches in diameter.

2. Minor Utility Trenches: 10 feet each side of utility lines less than 12 inches (305 mm) in 
diameter.

3. Roadways and Main Utility Trenches: 15 feet each side.
D. In areas where vegetation must be removed but no construction will occur other than pervious 

paving, remove vegetation with minimum subsoil disturbance.
E. Grubbing: Remove stumps, roots, buried timber, and other vegetation minimum depth 18 

inches from ground. Remove rocks minimum depth 6 inches (15 cm) from ground.
F. Fill depressions caused by clearing and grubbing operations with satisfactory soil material as 

specified in Section 312323 Fill, unless further excavation or earthwork is indicated.

3.4 SELECTIVE REMOVAL AND TRIMMING
A. Selective Removal: Individual tree and shrub identified for removal as indicated on drawings 

according to 29 CFR 1910.266.
1. Includes trees, stumps, shrubs, downed timber, and other vegetation identified for removal 

as indicated on drawings.
2. Fell trees away from vegetation identified to remain.
3. Pull stumps, remove roots, buried timber, and other vegetation identified for removal 12 

inches, minimum depth, from ground. Remove rocks 6 inches, minimum depth, from 
ground.

4. Fill holes left by removal of stumps and roots, using suitable fill material, with top surface 
neat in appearance and matching existing grade.

a. Place fill material in horizontal layers not exceeding a loose depth of 8 inches and 
compact each layer to a density equal to adjacent original ground.

B. Selective Trimming: Individual limbs and branches cut back according to ANSI A300 Part 1 
identified for removal as indicated on drawings. Follow recommendations of ANSI Z133 and 
best local practices for species involved.
1. Prune dead branches and balance overall appearance; see Section 329300.

3.5 EARTH STRIPPING AND STOCKPILING
A. Stripping:
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1. Cut sod into portable sections for undamaged removal.
2. Remove sod and grass before stripping topsoil.
3. Strip topsoil to depth in a manner to prevent intermingling with underlying subsoil or other 

waste materials.
a. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and 

other objects larger than 2 inches in diameter; trash, debris, weeds, roots, and other 
waste materials.

4. Remove topsoil within identified area as indicated on drawings.
B. Stockpiling:

1. Limit height of topsoil stockpiles to 72 inches.
2. Do not stockpile topsoil within protection zones.
3. Dispose of surplus topsoil. Surplus topsoil is that which exceeds quantity indicated to be 

stockpiled or reused.

3.6 REMOVED VEGETATION PROCESSING
A. Do not leave on-site.
B. Trees: Sell if marketable.
C. Sod: Reuse on-site if possible; otherwise sell if marketable.
D. Chip, grind, crush, or shred vegetation for mulching, composting, or other purposes; give 

preference to on-site uses.

3.7 REPAIR AND RESTORATION
A. Remaining Existing Facilities, Utilities, and Site Features: If damaged due to this work, repair or 

replace to original condition.
B. Vegetation: Replace damaged or destroyed vegetation identified to remain as indicated on 

drawings at no cost to Owner:
1. Outside removal limits.
2. Inside protection limits.

C. Apply tree wound compound according to manufacturer's recommendations.

3.8 ROCK
A. Remove from construction area naturally formed rocks that measure more than 1 foot across in 

least dimension.

3.9 SITE IMPROVEMENTS
A. Remove existing above- and below-grade improvements as indicated and necessary to 

facilitate new construction.
B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along line 
of existing pavement to remain before removing adjacent existing pavement. Saw-cut 
faces vertically.
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3.10 DISPOSAL OF SURPLUS AND WASTE MATERIALS
A. Remove surplus soil material, unsuitable topsoil, obstructions, vegetation, demolished 

materials, and waste materials including trash and debris, and legally dispose of them off 
Owner's property.

3.11 DEBRIS REMOVAL
A. Remove debris, junk, and trash from site.
B. Leave site in clean condition, ready for subsequent work.
C. Clean up spillage and windblown debris from public and private lands.

3.12 CLEANING
A. Remove unused stockpiled subsoil. Grade stockpile area to prevent standing water.
B. Leave site clean and ready to receive work.

END OF SECTION  311000
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SECTION 312200 – GRADING

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Rough grading.
B. Fine grading.

1.2 RELATED REQUIREMENTS
A. Section 311000 - Site Clearing.
B. Section 312316.13 Trenching.
C. Section 312323 - Fill.

1.3 SUBMITTALS
A. Project Record Documents: Accurately record actual locations of utilities remaining by 

horizontal dimensions, elevations or inverts, and slope gradients.

1.4 QUALITY ASSURANCE
A. Perform in accordance with State of Michigan, Highway Department standards.

1. Maintain one copy on-site.

1.5 FIELD CONDITIONS
A. Ambient Conditions: Terminate work during hazardous environmental conditions in accordance 

with 29 CFR 1910.266.

PART 2 PRODUCTS

2.1 MATERIALS
A. Gravel: Salvaged on-site.

1. Salvaged gravel must be free of debris and organic material.
B. Other Fill Materials: See Section 312323.

PART 3 EXECUTION

3.1 EXAMINATION
A. Verify survey bench mark and intended elevations for grading areas are as indicated.
B. Verify the absence of standing or ponding water.

3.2 PREPARATION
A. Identify required lines, levels, contours, and datum.
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B. Stake and flag locations of known utilities.
C. Locate, identify, and protect above- and below-grade utilities to remain.
D. Notify utility company to remove and relocate utilities.
E. Provide temporary means and methods to remove standing or ponding water from areas prior 

to grading.
F. Protect site features to remain, including but not limited to bench marks, survey control points, 

and fences.
G. Remove topsoil in accordance with Section 311000.
H. Excavate materials in accordance with Section 312316.13.
I. Fill and backfill in accordance with Section 312323.

3.3 ROUGH GRADING
A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply 

with compaction requirements and grade to cross sections, lines, and elevations indicated.
1. Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances.
B. Slope grades to direct water away from buildings and to prevent ponding. Finish subgrades to 

elevations required to achieve indicated finish elevations.
C. Replace displaced subgrade in accordance with Section 312323.
D. Remove and replace unsuitable materials as specified fill.
E. See Section 311000 & 312316.13 for stockpiling procedures.

3.4 FINE GRADING
A. Scrape and spread subgrade material uniformly smooth and without disruptions as indicated on 

drawings.
B. Slopes: Transition smoothly to adjacent areas.
C. See Section 312323 for final compaction.

3.5 TOLERANCES
A. Turf or Unpaved Areas: Plus or minus 1/2 inch.
B. Walks: Plus or minus 1/4 inch.
C. Pavements: Plus or minus 1/4 inch.
D. Top Surface: Plus or minus 1/2 inch.

3.6 CLEANING
A. Remove unused stockpiled subsoil. Grade stockpile area to prevent standing water.
B. Leave site clean and raked, ready to receive work.
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3.7 PROTECTION
A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep 

free of trash and debris.
B. Repair and reestablish grades to specified tolerances where completed or partially completed 

surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions.
1. Scarify or remove and replace soil material to depth as directed by Engineer; reshape and 

recompact.
C. Where settling occurs before Project correction period elapses, remove finished surfacing, 

backfill with additional soil material, compact, and reconstruct surfacing.
1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 

and eliminate evidence of restoration to greatest extent possible.
2. Disposal of surplus and waste material off site.

D. DISPOSAL OF SURPLUS AND WASTE MATERIALS
1. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, 

and debris, and legally dispose of them off Owner's property.

END OF SECTION  312200
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SECTION 312316.13 – TRENCHING

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Trench excavation.
B. Utility bedding and cover.

1.2 RELATED REQUIREMENTS
A. Section 311000 - Site Clearing.
B. Section 312323 - Fill.

1.3 ADMINISTRATIVE REQUIREMENTS
A. Coordination: Coordinate trenching with utility installation.

1.4 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data: For each type of the following manufactured products required:

1. Controlled low-strength material, including design mixture.
C. Preexcavation Photographs or Videotape: Show existing conditions of adjoining construction 

and site improvements, including finish surfaces that might be misconstrued as damage caused 
by earth-moving operations. Submit before earth moving begins.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION

3.1 PREPARATION
A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 

settlement, lateral movement, undermining, washout, and other hazards created by trenching 
operations.

B. Protect and maintain erosion and sedimentation controls during trenching operations.
C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove 

temporary protection before placing subsequent materials.

3.2 TRENCH EXCAVATION
A. Excavate trenches to indicated gradients, lines, depths, and elevations.

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below 
frost line.
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B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 
conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe 
or conduit unless otherwise indicated.
1. Clearance: 12 inches each side of pipe or conduit.

C. Trench Bottoms: Excavate trenches 4 inches deeper than bottom of pipe and conduit elevations 
to allow for bedding course. Hand-excavate deeper for bells of pipe.
1. Excavate trenches 12 inches deeper than elevation required in rock or other unyielding 

bearing material to allow for bedding course.

END OF SECTION  312316.13
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SECTION 312323 – FILL

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Filling, backfilling, and compacting for slabs-on-grade and paving.
B. Backfilling and compacting for utilities outside the building to utility main connections.

1.2 RELATED REQUIREMENTS
A. Section 015713 - Temporary Erosion and Sediment Control: Slope protection and erosion 

control.
B. Section 311000 - Site Clearing.
C. Section 312316.13 Trenching: Removal and handling of soil to be re-used.

1.3 DEFINITIONS
A. Backfill: Soil material or controlled low-strength material used to fill an excavation.

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to 
support sides of pipe.

2. Final Backfill: Backfill placed over initial backfill to fill a trench.
B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving 

or concrete slabs on grade.
C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying 

pipe.
D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.
E. Drainage Course: Aggregate layer that minimizes upward capillary flow or pore water also used 

as filter material around underdrains and as stone filter material for erosion control.
F. Fill: Soil materials used to raise existing grades.
G. Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders 

of rock material 3/4 cu. yd. or more in volume that exceed a standard penetration resistance of 
100 blows/2 inches when tested by a geotechnical testing agency, according to ASTM D1586.

H. Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix 
asphalt pavement, or aggregate layer placed between the subgrade and base course of cement 
concrete pavement or a cement concrete or hot-mix asphalt walk.

I. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately 
below subbase, drainage fill, drainage course, or topsoil materials.

1.4 SUBMITTALS
A. Product Data: Warning tapes and geotextiles.
B. Qualification Data: For qualified testing agency.
C. Material Test Reports: For each on-site and borrow soil material proposed for fill and backfill as 

follows:
1. Classification according to ASTM D2487.
2. Particle size distribution (gradation) according to ASTM D6913.
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D. Compaction Density Test Reports.

1.5 QUALITY ASSURANCE
A. Testing Agency Qualifications: Independent firm specializing in performing testing and 

inspections of the type specified in this section.
B. Geotechnical Testing Agency Qualifications: Qualified according to ASTM E329 and ASTM 

D3740 for testing indicated.

1.6 DELIVERY, STORAGE, AND HANDLING
A. When necessary, store materials on site in advance of need.
B. When fill materials need to be stored on site, locate stockpiles where indicated.

1. Separate differing materials with dividers or stockpile separately to prevent intermixing.
2. Prevent contamination.
3. Protect stockpiles from erosion and deterioration of materials.

PART 2 PRODUCTS

2.1 FILL MATERIALS
A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not 

available from excavations.
B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to 

ASTM D2487, or a combination of these groups; free of rock or gravel larger than 3 inches 
(76.2 mm) in any dimension, debris, waste, frozen materials, vegetation, and other deleterious 
matter.

C. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT 
according to ASTM D2487, or a combination of these groups.
1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of 

optimum moisture content at time of compaction.
D. Engineered Fill: MDOT CL II or Naturally or artificially graded mixture of natural or crushed 

gravel, crushed stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 90 
percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.

E. Bedding Course: MDOT CL IIIA or Naturally or artificially graded mixture of natural or crushed 
gravel, crushed stone, and natural or crushed sand; ASTM D2940/D2940M; except with 100 
percent passing a 1-inch sieve and not more than 8 percent passing a No. 200 sieve.

F. Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed or uncrushed 
gravel; MDOT 6A or ASTM D448; coarse-aggregate grading Size 57; with 100 percent passing 
a 1-1/2-inch sieve and zero to 5 percent passing a No. 8 sieve.

G. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and 
natural sand; MDOT 34R or ASTM D448; coarse-aggregate grading Size 67; with 100 percent 
passing a 1-inch sieve and zero to 5 percent passing a No. 4 sieve.

H. Sand: ASTM C33/C33M; fine aggregate.
I. Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.
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2.2 ACCESSORIES
A. Subsurface Drainage Geotextile: Nonwoven needle-punched geotextile, manufactured for 

subsurface drainage applications, made from polyolefins or polyesters; with elongation greater 
than 50 percent; complying with AASHTO M 288 and the following, measured per test methods 
referenced:
1. Survivability: Class 2; AASHTO M 288.
2. Survivability: As follows:

a. Grab Tensile Strength: 90 lbf; ASTM D4632.
b. Sewn Seam Strength: 142 lbf; ASTM D4632.
c. Tear Strength: 45 lbf; ASTM D4533.
d. Puncture Strength: 45 lbf; ASTM D4833.

3. Apparent Opening Size: No. 60 sieve, maximum; ASTM D4751.
4. Permittivity: 0.5 per second, minimum; ASTM D4491.
5. UV Stability: 50 percent after 500 hours' exposure; ASTM D4355.

B. Separation Geotextile: Woven geotextile fabric, manufactured for separation applications, made 
from polyolefins or polyesters; with elongation less than 50 percent; complying with 
AASHTO M 288 and the following, measured per test methods referenced:
1. Survivability: Class 2; AASHTO M 288.
2. Survivability: As follows:

a. Grab Tensile Strength: 247 lbf; ASTM D4632.
b. Sewn Seam Strength: 222 lbf; ASTM D4632.
c. Tear Strength: 90 lbf; ASTM D4533.
d. Puncture Strength: 90 lbf; ASTM D4833.

3. Apparent Opening Size: No. 60 sieve, maximum; ASTM D4751.
4. Permittivity: 0.02 per second, minimum; ASTM D4491.

C. Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 
4 mils thick, continuously inscribed with a description of the utility, with metallic core encased in 
a protective jacket for corrosion protection, detectable by metal detector when tape is buried up 
to 30 inches deep; colored as follows:
1. Red: Electric.
2. Yellow: Gas, oil, steam, and dangerous materials.
3. Orange: Telephone and other communications.
4. Blue: Water systems.
5. Green: Sewer systems.

2.3 SOURCE QUALITY CONTROL
A. Where fill materials are specified by reference to a specific standard, testing of samples for 

compliance will be provided before delivery to site.
B. If tests indicate materials do not meet specified requirements, change material and retest.

PART 3 EXECUTION

3.1 EXAMINATION
A. Identify required lines, levels, contours, and datum locations.
B. Verify areas to be filled are not compromised with surface or ground water.
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3.2 PREPARATION
A. Scarify and proof roll subgrade surface to a depth of 6 inches to identify soft spots.
B. Cut out soft areas of subgrade not capable of compaction in place. Backfill with subbase 

material.
C. Compact subgrade to density equal to or greater than requirements for subsequent fill material.
D. Until ready to fill, maintain excavations and prevent loose soil from falling into excavation.

3.3 STORAGE OF MATERIALS
A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. 

Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.
1. Stockpile soil materials away from edge of excavations. Do not store within drip line of 

remaining trees.
B. Geotextiles:

1. Prevent excessive mud, wet concrete, epoxy or other deleterious materials from coming in 
contact with and affixing to the geotextile materials.

2. Store materials at temperatures above -20 degrees Fahrenheit.
3. Rolled materials may be laid flat or stood on end.
4. Materials should not be left directly exposed to sunlight for extended period. Follow 

manufacturers recommendation for storage.
5. Contractor shall check the materials upon delivery to verify the proper material has been 

received and is free of damage or flaws from manufacturing, shipping or handling.

3.4 FILLING
A. Fill to contours and elevations indicated using unfrozen materials.
B. Employ a placement method that does not disturb or damage other work.
C. Systematically fill to allow maximum time for natural settlement.  Do not fill over porous, wet, 

frozen or spongy subgrade surfaces.
D. Maintain optimum moisture content of fill materials to attain required compaction density.
E. Granular Fill: Place and compact materials in equal continuous layers not exceeding 8 inches 

compacted depth.
1. Under steps and ramps, use engineered fill.
2. Under and adjacent to building slabs, use engineered fill.
3. Under footings and foundations, use engineered fill.

F. Soil Fill: Place and compact material in equal continuous layers not exceeding 8 inches 
compacted depth.
1. Under grass and planted areas, use satisfactory soil material.
2. Under walks and pavements, use satisfactory soil material.

G. Slope grade away from building minimum 2 inches in 10 feet, unless noted otherwise. Make 
gradual grade changes. Blend slope into level areas.

H. Correct areas that are over-excavated.
I. Compaction Density Unless Otherwise Specified or Indicated:

1. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and 
compact each layer of backfill or fill soil material at 90 percent.

2. For utility trenches, compact each layer of initial and final backfill soil material at 95 
percent.
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3. Under paving, slabs-on-grade, and similar construction:  95 percent of maximum dry 
density.

J. Reshape and re-compact fills subjected to vehicular traffic.
K. Maintain temporary means and methods, as required, to remove all water while fill is being 

placed as required, or until directed by the Engineer. Remove and replace soils deemed 
unsuitable by classification and which are excessively moist due to lack of dewatering or 
surface water control.

3.5 UTILITY TRENCH BACKFILL
A. Place backfill on subgrades free of mud, frost, snow, or ice.
B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding 

course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, 
and bodies of conduits.

C. Backfill voids with satisfactory soil while removing shoring and bracing.
D. Initial Backfill:

1. Soil Backfill: Place and compact initial backfill of satisfactory soil, free of particles larger 
than 1 inch (25.4 mm) in any dimension, to a height of 12 inches (304.8 mm) over the pipe 
or conduit.

a. Carefully compact initial backfill under pipe haunches and compact evenly up on both 
sides and along the full length of piping or conduit to avoid damage or displacement 
of piping or conduit. Coordinate backfilling with utilities testing.

E. Final Backfill:
1. Soil Backfill: Place and compact final backfill of satisfactory soil to final subgrade 

elevation.
F. Warning Tape: Install warning tape directly above utilities, 12 inches (304.8 mm) below finished 

grade, except 6 inches (152.4 mm) below subgrade under pavements and slabs.

3.6 SOIL MOISTURE CONTROL
A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 

compaction to within 2 percent of optimum moisture content.
1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost 

or ice.
2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that 

exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry 
unit weight.

3.7 COMPACTION OF SOIL BACKFILLS AND FILLS
A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material 

compacted by heavy compaction equipment and not more than 4 inches in loose depth for 
material compacted by hand-operated tampers.

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations and 
uniformly along the full length of each structure.

C. Compact soil materials to not less than the following percentages of maximum dry unit weight 
according to ASTM D1557:
1. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and 

compact each layer of backfill or fill soil material at 90 percent.
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2. For utility trenches, compact each layer of initial and final backfill soil material at 95 
percent.

3.8 TOLERANCES
A. Top Surface of General Filling: Plus or minus 1 inch from required elevations.
B. Top Surface of Filling Under Paved Areas: Plus or minus 1 inch from required elevations.

3.9 FIELD QUALITY CONTROL
A. Special Inspections: Contractor will engage a qualified special inspector to perform the 

following special inspections:
1. Determine prior to placement of fill that site has been prepared in compliance with 

requirements.
2. Determine that fill material classification and maximum lift thickness comply with 

requirements.
3. Determine, during placement and compaction, that in-place density of compacted fill 

complies with requirements.
B. Testing Agency: Contractor will engage a qualified geotechnical engineering testing agency to 

perform tests and inspections.
C. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with 

subsequent earth moving only after test results for previously completed work comply with 
requirements.

D. Testing agency will test compaction of soils in place according to ASTM D1556, ASTM D2167, 
ASTM D2937, and ASTM D6938, as applicable. Tests will be performed per the following:
1. Paved and building slab/slab on grade Areas: At subgrade and at each compacted fill and 

backfill layer, at least one test for every 2000 sq. ft. or less of paved and building slab/slab 
on grade area but in no case fewer than three tests.

2. Trench Backfill: At each compacted initial and final backfill layer, at least one test for every 
150 or less of trench length but no fewer than two tests.

3. Gradation: Perform aggregate gradation for imported material per MDOT requirements.
E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 

compaction specified, scarify and moisten or aerate, or remove and replace soil materials to 
depth required; recompact and retest until specified compaction is obtained.

3.10 PROTECTION
A. Protect Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep free 

of trash and debris.
B. Repair and reestablish grades to specified tolerances where completed or partially completed 

surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions.
1. Scarify or removed and replace soil material to depth as directed by Engineer; reshape 

and recompact.
C. Where settling occurs before Project correction period elapses, remove finished surfacing, 

backfill with additional soil material, compact, and reconstruct surfacing.
1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 

and eliminate evidence of restoration to greatest extent possible.
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3.11 CLEANING
A. Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade 

stockpile area to prevent standing surface water.

END OF SECTION  312323
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SECTION 321120 – SUBBASE AND AGGREGATE BASE COURSES

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Subbase course.
B. Aggregate base course.

1.2 RELATED REQUIREMENTS
A. Section 312323 - Fill.
B. Section 321216 - Asphalt Paving.
C. Section 321313 - Concrete Paving.

1.3 REFERENCE STANDARDS
A. ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse 

Aggregates; 2019.
B. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2012 (Reapproved 2021).
C. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3)); 2012 (Reapproved 2021).
D. ASTM D6938 - Standard Test Methods for In-Place Density and Water Content of Soil and Soil-

Aggregate by Nuclear Methods (Shallow Depth); 2023.

1.4 SUBMITTALS
A. Qualification Data: For qualified testing agency.

1. Material Test Reports: For each on-site and borrow soil material proposed for fill and 
backfill as follows:

2. Classification according to ASTM D2487.
3. Particle size distribution (gradation) according to ASTM D6913.

PART 2 PRODUCTS

2.1 MATERIALS
A. Subbase Material: MDOT CL II or Naturally or artificially graded mixture of natural or crushed 

gravel, crushed stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 90 
percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.

B. Base Course: MDOT 22A or Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 95 percent 
passing a 1-1/2-inch sieve and not more than 8 percent passing a No. 200 sieve.
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PART 3 EXECUTION

3.1 PREPARATION
A. Correct irregularities in substrate gradient and elevation by scarifying, reshaping, and 

recompacting.
B. Do not place aggregate on soft, muddy, or frozen surfaces.

3.2 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
B. On prepared subgrade, place subbase course and base course under pavements and walks as 

follows:
1. Place base course material over subbase course under hot-mix asphalt pavement.
2. Shape subbase course and base course to required crown elevations and cross-slope 

grades.
3. Place subbase course and base course 8 inches or less in compacted thickness in a 

single layer.
4. Place subbase course and base course that exceeds 8 inches in compacted thickness in 

layers of equal thickness, with no compacted layer more than 8 inches thick or less than 3 
inches thick.

3.3 PLACEMENT AND COMPACTION
A. Place subbase and aggregate base in layers not more than 8 inches in loose depth for material 

compacted by heavy compaction equipment and not more than 4 inches in loose depth for 
material compacted by hand-operated tampers.

B. Place subbase and aggregate base evenly on all sides of structures to required elevations and 
uniformly along the full length of each structure.

C. Compact materials to not less than the following percentages of maximum dry unit weight 
according to ASTM D1557.

D. Under HMA:
1. Subbase Compacted Thickness: According to design drawings.

a. Compact to 95 percent of maximum dry density.
2. Aggregate Base Compacted Thickness: According to design drawings.

a. Compact to 98 percent of maximum dry density.
E. Under concrete paving:

1. Subbase Compacted Thickness:  According to design drawings.
a. Compact to 95 percent of maximum dry density.

F. Level and contour surfaces to elevations and gradients indicated.
G. Use mechanical tamping equipment in areas inaccessible to compaction equipment.

3.4 TOLERANCES
A. Variation From Design Elevation: Within 1/2 inch.
B. Flatness:  Maximum variation of 1/2 inch measured with 10 foot straight edge.
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3.5 FIELD QUALITY CONTROL
A. Testing Agency: Contractor will engage a qualified geotechnical engineering testing agency to 

perform tests and inspections.
B. Subbase Compaction Density Testing: In accordance with ASTM D1556/D1556M, ASTM 

D2167, or ASTM D6938.
1. Subbase: Locations and frequencies as specified in the MDOT Density Testing and 

Inspection Manual.
C. Aggregate Base Compaction Density Testing: In accordance with ASTM D1556/D1556M, 

ASTM D2167, or ASTM D6938.
1. Aggregate base: Locations and frequencies as specified in the MDOT Density Testing and 

Inspection Manual.
D. Compact subbase course and base course at optimum moisture content to required grades, 

lines, cross sections, and thickness to not less than 95 percent, 98 percent under HMA 
pavements of maximum dry unit weight according to ASTM D1557.

3.6 PROTECTION
A. Protect Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep free 

of trash and debris.
B. Repair and reestablish grades to specified tolerances where completed or partially completed 

surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions.
1. Scarify or remove and replace soil material to depth as directed by Engineer; reshape and 

recompact.
C. Where settling occurs before Project correction period elapses, remove finished surfacing, 

backfill with additional soil material, compact, and reconstruct surfacing.
1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 

and eliminate evidence of restoration to the greatest extent possible.

3.7 CLEANING
A. Remove unused materials and grade areas to prevent standing surface water.

END OF SECTION  321120
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SECTION 321216 – ASPHALT PAVING

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Hot-mix asphalt paving.
B. Hot-mix asphalt patching.

1.2 RELATED REQUIREMENTS
A. Section 312200 - Grading: Preparation of site for paving and base.
B. Section 312323 - Fill: Compacted subgrade for paving.
C. Section 321120 - Subbase and Aggregate Base Courses.

1.3 ACTION SUBMITTALS
A. Hot-Mix Asphalt Designs:

1. Certification, by authorities having jurisdiction, of approval of each hot-mix asphalt design 
proposed for the Work.

2. For each hot-mix asphalt design proposed for the work.

1.4 INFORMATION SUBMITTALS
A. Qualification Data: For paving-mix manufacturer.
B. Material Certificates: Include statement that mixes containing recycled materials will perform 

equal to mixes produced from all new materials.
1. Aggregates.
2. Asphalt binder.
3. Asphalt cement.
4. Tack coat.

1.5 QUALITY ASSURANCE
A. Perform Work in accordance with State of Michigan Highways standard.
B. Mixing Plant:  Complying with State of Michigan Highways standard.
C. Obtain materials from same source throughout.
D. Testing Agency Qualifications: Qualified in accordance with ASTM D3666 for testing indicated.
E. Regulator Requirements: Comply with materials, workmanship, and other applicable 

requirements of MDOT for asphalt paving work.

1.6 FIELD CONDITIONS
A. Environmental Limitations: Do not apply asphalt materials if subgrade is wet or excessively 

damp, if rain is imminent or expected before time required for adequate cure, or if the following 
conditions are not met:
1. Do not place asphalt when ambient air or base surface temperature is less than 35 

degrees F.
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2. Place only HMA courses that are greater than 200 pounds per square yard if the 
temperature of the surface being paved is greater than 35 degrees F.

3. Place only HMA courses that are greater than 120 pounds per square yard if the 
temperature of the surface being paved is greater than 40 degrees F.

4. Place any HMA course if the temperature of the surface being paved is greater than 50 
degrees F.

PART 2 PRODUCTS

2.1 MATERIALS
A. Aggregates

1. General: Use materials and gradations that have performed satisfactorily in previous 
installations.

2. Coarse Aggregate: ASTM D692/D692M, sound; angular crushed stone, crushed gravel, or 
cured, crushed blast-furnace slag.

3. Fine Aggregate: ASTM D1073 or AASHTO M 29, sharp-edged natural sand or sand 
prepared from stone, gravel, cured blast-furnace slag, or combinations thereof.

a. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of the 
total aggregate mass.

4. Mineral Filler: ASTM D242/D242M or AASHTO M 17, rock or slag dust, hydraulic cement, 
or other inert material.

B. Asphalt Materials
1. Asphalt Binder: ASTM D6373 or AASHTO M 320 binder designation PG 58-34. Meet 

MDOT requirements.
2. Tack Coat: ASTM D977 or AASHTO M 140 emulsified asphalt, or ASTM D2397/D2397M 

or AASHTO M 208 cationic emulsified asphalt, slow setting, diluted in water, of suitable 
grade and consistency for application.

3. Water: Potable.
C. Auxiliary Materials

1. Recycled Materials for Hot-Mix Asphalt Mixes: Reclaimed asphalt pavement; reclaimed, 
unbound-aggregate base material; and recycled tires asphalt shingles glass from sources 
and gradations that have performed satisfactorily in previous installations, equal to 
performance of required hot-mix asphalt paving produced from all new materials.

2.2 ASPHALT PAVING MIXES AND MIX DESIGN
A. Hot-Mix Asphalt: Dense-graded, hot-laid, hot-mix asphalt plant mixes approved by authorities 

having jurisdiction and complying with the following requirements:
1. Provide mixes with a history of satisfactory performance in geographical area where 

Project is located.
2. Leveling/Base Course: As indicated on drawings. Meet MDOT requirements.
3. Surface Course: As indicated on drawings. Meet MDOT requirements.

PART 3 EXECUTION

3.1 EXAMINATION
A. Verify that compacted subgrade is dry and ready to support paving and imposed loads.
B. Verify gradients and elevations of base are correct.
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3.2 PREPARATION
A. Protection: Provide protective materials, procedures, and worker training to prevent asphalt 

materials from spilling, coating, or building up on curbs, driveway aprons, manholes, and other 
surfaces adjacent to the Work.

3.3 PATCHING
A. Asphalt Pavement: Saw cut perimeter of patch and excavate existing pavement section to 

sound base. Excavate rectangular or trapezoidal patches, extending 12 inches into perimeter of 
adjacent sound pavement, unless otherwise indicated. Cut excavation faces vertically. Remove 
excavated material. Recompact existing unbound-aggregate base course to form new 
subgrade.

B. Tack Coat: Before placing patch material, apply tack coat uniformly to vertical asphalt surfaces 
abutting the patch. Apply at a rate of 0.05 to 0.15 gal./sq. yd.
1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove 

spillages and clean affected surfaces.
C. Placing Two-Course Patch Material: Partially fill excavated pavements with hot-mix asphalt 

base course mix and, while still hot, compact. Cover asphalt base course with compacted layer 
of hot-mix asphalt surface course, finished flush with adjacent surfaces.

3.4 REPAIRS
A. Leveling Course: Install and compact leveling course consisting of hot-mix asphalt surface 

course to level sags and fill depressions deeper than 1 inch in existing pavements.
1. Install leveling wedges in compacted lifts not exceeding 3 inches thick.

3.5 SURFACE PREPARATION
A. Ensure that prepared subgrade has been proof-rolled and is ready to receive paving. 

Immediately before placing asphalt materials, remove loose and deleterious material from 
substrate surfaces.

B. Tack Coat: Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd.
1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove 

spillages and clean affected surfaces.

3.6 HOT-MIX ASPHALT PLACEMENT
A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place 

asphalt mix by hand in areas inaccessible to equipment in a manner that prevents segregation 
of mix. Place each course to required grade, cross section, and thickness when compacted.
1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated.
2. Place hot-mix asphalt surface course in single lift.
3. Spread mix at a minimum temperature of 250 deg F.
4. Begin applying mix along centerline of crown for crowned sections and on high side of 

one-way slopes unless otherwise indicated.
5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and 

tears in asphalt-paving mat.
B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser 

width are required.
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1. After first strip has been placed and rolled, place succeeding strips and extend rolling to 
overlap previous strips. Overlap mix placement about 1 to 1-1/2 inches from strip to strip 
to ensure proper compaction of mix along longitudinal joints.

2. Complete a section of asphalt base course before placing asphalt surface course.
C. Promptly correct surface irregularities in paving course behind paver. Use suitable hand tools to 

remove excess material forming high spots. Fill depressions with hot-mix asphalt to prevent 
segregation of mix; use suitable hand tools to smooth surface.

3.7 JOINTS
A. Construct joints to ensure a continuous bond between adjoining paving sections. Construct 

joints free of depressions, with same texture and smoothness as other sections of hot-mix 
asphalt course.
1. Clean contact surfaces and apply tack coat to joints.
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches.
3. Offset transverse joints, in successive courses, a minimum of 24 inches.
4. Construct transverse joints at each point where paver ends a day's work and resumes 

work at a subsequent time. Construct these joints using either "bulkhead" or "papered" 
method in accordance with AI MS-22, for both "Ending a Lane" and "Resumption of 
Paving Operations."

5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive 
displacement.

6. Compact asphalt at joints to a density within 2 percent of specified course density.

3.8 COMPACTION
A. General: Begin compaction as soon as placed hot-mix paving will bear roller weight without 

excessive displacement. Compact hot-mix paving with hot hand tampers or with vibratory-plate 
compactors in areas inaccessible to rollers.
1. Complete compaction before mix temperature cools to 185 deg F.

B. Breakdown Rolling: Complete breakdown or initial rolling immediately after rolling joints and 
outside edge. Examine surface immediately after breakdown rolling for indicated crown, grade, 
and smoothness. Correct laydown and rolling operations to comply with requirements.

C. Intermediate Rolling: Begin intermediate rolling immediately after breakdown rolling while hot-
mix asphalt is still hot enough to achieve specified density. Continue rolling until hot-mix asphalt 
course has been uniformly compacted to the following density:
1. Average Density, Superpave Gyratory Compactor test method: Comply with MDOT 

standards for superpave mix.
D. Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still 

warm.
E. Edge Shaping: While surface is being compacted and finished, trim edges of pavement to 

proper alignment. Bevel edges while asphalt is still hot; compact thoroughly.
F. Repairs: Remove paved areas that are defective or contaminated with foreign materials and 

replace with fresh, hot-mix asphalt. Compact by rolling to specified density and surface 
smoothness.

G. Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled and 
hardened.

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become 
marked.
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3.9 TOLERANCES
A. Pavement Thickness: Compact each course to produce thickness indicated within the following 

tolerances:
1. Base Course: Plus or minus 1/2 inch.
2. Surface Course: Plus 1/4 inch, no minus.

B. Pavement Surface Smoothness: Compact each course to produce surface smoothness within 
the following tolerances as determined by using a 10-foot straightedge applied transversely or 
longitudinally to paved areas:
1. Base Course: 1/4 inch.
2. Surface Course: 1/8 inch.
3. Crowned Surfaces: Test with crowned template centered and at right angle to crown. 

Maximum allowable variance from template is 1/4 inch.

3.10 FIELD QUALITY CONTROL
A. Testing Agency: Contractor to Engage a qualified testing agency to perform Quality Control 

tests and inspections.
B. Thickness: In-place compacted thickness of hot-mix asphalt courses will be determined in 

accordance with ASTM D3549/D3549M.
C. Surface Smoothness: Finished surface of each hot-mix asphalt course will be tested for 

compliance with smoothness tolerances.
D. In-place Density: Density of in-place compacted pavements will be determined by nuclear 

method in accordance with ASTM D2950/D2950M.
1. Use of a nuclear density gauge requires measuring the pavement density using the Gmm 

from the Job Mix Formula (JMF) for the density control target.
2. The required in-place density of the HMA mixture shall be 92 to 98 percent of the density 

control target.
3. Nuclear density testing and frequency shall be done in accordance with the MDOT 

Density Testing and Inspection Manual.
4. Remove and replace or install additional hot-mix asphalt where test results or 

measurements indicate that it does not comply with specified requirements.

3.11 PROTECTION
A. Immediately after placement, protect pavement from mechanical injury for 1 days or until 

surface temperature is less than 140 degrees F (60 degrees C).

END OF SECTION  321216
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SECTION 321313 – CONCRETE PAVING

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Concrete Sidewalks.

1.2 RELATED REQUIREMENTS
A. Section 312200 - Grading: Preparation of site for paving and base and preparation of subsoil at 

pavement perimeter for planting.
B. Section 321120 - Subbase and Aggregate Base Courses.

1.3 REFERENCE STANDARDS
A. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2025.
B. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing 

Concrete; 2019.

1.4 DEFINITIONS
A. Cementitious Materials: Portland cement alone or in combination with one or more of blended 

hydraulic cement, fly ash, slag cement, and other pozzolans.
B. W/C Ratio: The ratio by weight of water to cementitious materials.

1.5 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when 

characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments.

1.6 INFORMATIONAL SUBMITTALS
A. Qualification Data: For qualified ready-mix concrete manufacturer and testing agency.
B. Material Certificates: For the following, from manufacturer:

1. Cementitious materials.
2. Admixtures.
3. Curing compounds.
4. Applied finish materials.
5. Joint fillers.

C. Material Test Reports: For each of the following:
1. Aggregates: Include service-record data indicating absence of deleterious expansion of 

concrete due to alkali-aggregate reactivity.
D. Field quality-control reports.
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1.7 QUALITY ASSURANCE
A. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-

mixed concrete products and that complies with ASTM C94/C94M requirements for production 
facilities and equipment.
1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 

Production Facilities" (Quality Control Manual - Section 3, "Plant Certification Checklist").
B. Testing Agency Qualifications: Qualified according to ASTM C1077 and ASTM E329 for testing 

indicated.
1. Personnel conducting field tests shall be qualified as ACI Concrete Field-Testing 

Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.

1.8 FIELD CONDITIONS
A. Traffic Control: Maintain access for pedestrian traffic as required for other construction 

activities.
B. Cold-Weather Concrete Placement: Protect concrete work from physical damage or reduced 

strength that could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1 
and the following:
1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat 

water and aggregates before mixing to obtain a concrete mixture temperature of not less 
than 50 deg F and not more than 80 deg F at point of placement.

2. Do not use frozen materials or materials containing ice or snow.
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in design mixtures.
C. Hot-Weather Concrete Placement: Comply with ACI 301 and as follows when hot-weather 

conditions exist:
1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time 

of placement. Chilled mixing water or chopped ice may be used to control temperature, 
provided water equivalent of ice is calculated in total amount of mixing water. Using liquid 
nitrogen to cool concrete is Contractor's option.

2. Cover steel reinforcement with water-soaked burlap, so steel temperature will not exceed 
ambient air temperature immediately before embedding in concrete.

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 
subgrade moisture uniform without standing water, soft spots, or dry areas.

PART 2 PRODUCTS

2.1 FORM MATERIALS
A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type materials 

to provide full-depth, continuous, straight, and smooth exposed surfaces.
1. Use flexible or uniformly curved forms for curves with a radius of 100 feet (3048 cm) or 

less.
B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, 

or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete 
surfaces.
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2.2 CONCRETE MATERIALS
A. Cementitious Materials: Use the following cementitious materials, of same type, brand, and 

source throughout Project:
1. Portland Cement: ASTM C150/C150M, gray portland cement Type I, Type II, or Type III. 

Per Section 9 & 10 of the MDOT 2020 Standard Specification for Construction.
2. Fly Ash: ASTM C618, Class C or Class F.
3. Slag Cement: ASTM C989/C989M, Grade 100 or 120.
4. Blended Hydraulic Cement: ASTM C595/C595M, Type IP, portland-pozzolan cement.

B. Normal-Weight Aggregates: ASTM C33/C33M, Per Section 902 and table 1004-1 for 3500 mix 
of the MDOT 2020 Standard Specifications for construction, uniformly graded. Provide 
aggregates from a single source.

C. Air-Entraining Admixture: ASTM C260/C260M.
D. Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other 

admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of 
cementitious material.
1. Water-Reducing Admixture: ASTM C494/C494M, Type A.
2. Retarding Admixture: ASTM C494/C494M, Type B.
3. Water-Reducing and Retarding Admixture: ASTM C494/C494M, Type D.

E. Water: Potable and complying with ASTM C94/C94M.

2.3 ACCESSORIES
A. Curing Compound: ASTM C309, Type 2, Class B.
B. Joint Fillers: ASTM D1751, asphalt-saturated cellulosic fiber in preformed strips. Meet MDOT 

requirements.

2.4 CONCRETE MIX DESIGN
A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of 

normal-weight concrete, and as determined by either laboratory trial mixtures or field 
experience.
1. Use a qualified independent testing agency for preparing and reporting proposed concrete 

design mixtures for the trial batch method.
2. When automatic machine placement is used, determine design mixtures and obtain 

laboratory test results that comply with or exceed requirements.
B. Cementitious Materials: Comply with Section 1004 of the 2020 MDOT Standard Specifications 

for Construction for Portland Cement Concrete Mixtures
C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight 

concrete at point of placement having an air content as follows:
1. Air Content, 7% percent plus or minus 1-1/2 percent per Table 1004-1 of the 2020 MDOT 

Standard Specifications of Construction.
D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of 

cement.
E. Chemical Admixtures: Use admixtures according to manufacturer's written instructions. 

Concrete admixtures must be selected from the Qualified Products list. Types of admixtures are 
listed in Section 903.02 of the 2020 MDOT Standard Specifications for Construction.
1. Use water-reducing and retarding admixture when required by high temperatures, low 

humidity, or other adverse placement conditions.
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F. Concrete Mixtures: Normal-weight concrete.
1. Compressive Strength (28 Days): 3500 psi (24131.66 kPa).
2. Maximum W/C Ratio at Point of Placement: 0.45 per table 1004-1 of the 2020 MDOT 

Standard Specifications.
3. Slump Limit: Per table 1004-1 of the 2020 MDOT Standard Specific, plus or minus 1 inch 

(25.4 mm).

2.5 MIXING
A. Transit Mixers: Comply with ASTM C94/C94M and ASTM C1116/C1116M.

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 
delivery time to 60 minutes.

PART 3 EXECUTION

3.1 EXAMINATION
A. Examine exposed subgrades and subbase surfaces for compliance with requirements for 

dimensional, grading, and elevation tolerances.
B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION
A. Remove loose material from compacted subbase surface immediately before placing concrete.

3.3 EDGE FORMS AND SCREED CONSTRUCTION
A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required 

lines, grades, and elevations. Install forms to allow continuous progress of work and so forms 
can remain in place at least 24 hours after concrete placement.

B. Clean forms after each use and coat with form-release agent to ensure separation from 
concrete without damage.

3.4 JOINTS
A. General: Form construction, isolation, and contraction joints and tool edges true to line, with 

faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to 
centerline unless otherwise indicated.
1. When joining existing paving, place transverse joints to align with previously placed joints 

unless otherwise indicated.
B. Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs, 

catch basins, manholes, inlets, structures, other fixed objects, and where indicated. Contractor 
to place joint sealant over filler strips.
1. Locate expansion joints at intervals of 50 feet (1524 cm) unless otherwise indicated.
2. Extend joint fillers full width and depth of joint.
3. Terminate joint filler not less than 1/2 inch (12.7 mm) or more than 1 inch (25.4 mm) below 

finished surface if joint sealant is indicated.
4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
5. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or 

clip joint-filler sections together.
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6. During concrete placement, protect top edge of joint filler with metal, plastic, or other 
temporary preformed cap. Remove protective cap after concrete has been placed on both 
sides of joint.

C. Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as 
indicated. Construct contraction joints for a depth equal to at least one-fourth of the concrete 
thickness, as follows, to match jointing of existing adjacent concrete paving:
1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each 

edge of joint with grooving tool to a 1/4-inch radius. Repeat grooving of contraction joints 
after applying surface finishes.  Eliminate grooving-tool marks on concrete surfaces.

D. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an 
edging tool to a 1/4-inch radius. Repeat tooling of edges after applying surface 
finishes.  Eliminate edging-tool marks on concrete surfaces.

3.5 CONCRETE PLACEMENT
A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and 

items to be embedded or cast-in.
B. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing 

concrete. Do not place concrete on frozen surfaces.
C. Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not 

place concrete around manholes or other structures until they are at required finish elevation 
and alignment.

D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
E. Do not add water to concrete during delivery or at Project site. Do not add water to fresh 

concrete after testing.
F. Deposit and spread concrete in a continuous operation between transverse joints. Do not push 

or drag concrete into place or use vibrators to move concrete into place.
G. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented 

by hand spading, rodding, or tamping.
1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal 

vibrator. Keep vibrator away from joint assemblies, reinforcement, or side forms. Use only 
square-faced shovels for hand spreading and consolidation. Consolidate with care to 
prevent dislocating reinforcement and joint devices.

H. Screed paving surface with a straightedge and strike off.

3.6 FLOAT FINISHING
A. General: Do not add water to concrete surfaces during finishing operations.
B. Float Finish: Begin the second floating operation when bleedwater sheen has disappeared and 

concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven 
floats or by hand floating if area is small or inaccessible to power units. Finish surfaces to true 
planes. Cut down high spots and fill low spots. Refloat surface immediately to uniform granular 
texture.
1. Medium-to-Coarse-Textured Broom Finish: Draw a soft-bristle broom across float-finished 

concrete surface, perpendicular to line of traffic, to provide a uniform, fine-line texture.
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3.7 CONCRETE PROTECTION AND CURING
A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 

temperatures.
B. Comply with ACI 306.1 for cold-weather protection.
C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy 

conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations. Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete but before float finishing.

D. Begin curing after finishing concrete but not before free water has disappeared from concrete 
surface.

E. Curing Methods: Cure concrete by curing compound or as follows:
1. Curing Compound: Apply uniformly in continuous operation by power spray or roller 

according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall 
within three hours after initial application. Maintain continuity of coating and repair damage 
during curing period.

3.8 PAVING TOLERANCES
A. Comply with tolerances in ACI 117 and as follows:

1. Elevation: 3/4 inch (19.05 mm).
2. Thickness: Plus 3/8 inch (9.52 mm), minus 1/4 inch (6.35 mm).
3. Surface: Gap below 10-feet- long; unleveled straightedge not to exceed 1/2 inch (12.7 

mm).
4. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge: 1/2 inch (12.7 

mm) per 12 inches (304.8 mm) of tie bar.
5. Joint Spacing: 3 inches (76.2 mm).
6. Contraction Joint Depth: Plus 1/4 inch (6.35 mm), no minus.
7. Joint Width: Plus 1/8 inch (3.18 mm), no minus.

3.9 FIELD QUALITY CONTROL
A. Testing Agency: Contractor will engage a qualified testing agency to perform tests and 

inspections.
B. Testing Services: Testing and inspecting of composite samples of fresh concrete obtained 

according to ASTM C172/C172M shall be performed according to the following requirements:
1. Testing Frequency: Obtain at least one composite sample for each concrete mixture, plus 

one set for each additional 50 cu. yd. or fraction thereof of each concrete mixture placed 
each day.

2. Slump: ASTM C143/C143M; one test at point of placement for each composite sample, 
but not less than one test for each day's pour of each concrete mixture. Perform additional 
tests when concrete consistency appears to change.

3. Air Content: ASTM C231/C231M, pressure method; one test for each composite sample, 
but not less than one test for each day's pour of each concrete mixture.

4. Concrete Temperature: ASTM C1064/C1064M; one test hourly when air temperature is 40 
deg F and below and when it is 80 deg F and above, and one test for each composite 
sample.

5. Compression Test Specimens: ASTM C31/C31M; cast and laboratory cure one set of 
three standard cylinder specimens for each composite sample.

6. Compressive-Strength Tests: ASTM C39/C39M; test one specimen at seven days and two 
specimens at 28 days.
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a. A compressive-strength test shall be the average compressive strength from two 
specimens obtained from same composite sample and tested at 28 days.

C. Strength of each concrete mixture will be satisfactory if average of any three consecutive 
compressive-strength tests equals or exceeds specified compressive strength and no 
compressive-strength test value falls below specified compressive strength by more than 500 
psi (3447.38 kPa).

D. Test results shall be reported in writing to Engineer, concrete manufacturer, and Contractor 
within 48 hours of testing. Reports of compressive-strength tests shall contain Project 
identification name and number, date of concrete placement, name of concrete testing and 
inspecting agency, location of concrete batch in Work, design compressive strength at 28 days, 
concrete mixture proportions and materials, compressive breaking strength, and type of break 
for both 7- and 28-day tests.

E. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be 
permitted by Engineer but will not be used as sole basis for approval or rejection of concrete.

F. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when 
test results indicate that slump, air entrainment, compressive strengths, or other requirements 
have not been met, as directed by Engineer.

G. Concrete paving will be considered defective if it does not pass tests and inspections.
H. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of replaced or additional work with specified requirements.
I. Prepare test and inspection reports.

3.10 REPAIR AND PROTECTION
A. Remove and replace concrete paving that is broken, damaged, or defective or that does not 

comply with requirements in this Section. Remove work in complete sections from joint to joint 
unless otherwise approved by Engineer.

B. Drill test cores, where directed by Engineer, when necessary to determine magnitude of cracks 
or defective areas. Fill drilled core holes in satisfactory paving areas with portland cement 
concrete bonded to paving with epoxy adhesive.

C. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after 
placement. When construction traffic is permitted, maintain paving as clean as possible by 
removing surface stains and spillage of materials as they occur.

D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep 
paving not more than two days before date scheduled for Substantial Completion inspections.

END OF SECTION  321313
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SECTION 329219 – SEEDING

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Preparation of subsoil.
B. Placing topsoil.
C. Seeding, mulching and fertilizer.
D. Hydroseeding.

1.2 RELATED REQUIREMENTS
A. Section 312200 - Grading.

1.3 DEFINITIONS
A. Finish Grade: Elevation of finished surface of planting soil.
B. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a 

pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and 
molluscicides. They also include substances or mixtures intended for use as a plant regulator, 
defoliant, or desiccant.

C. Pests: Living organisms that occur where they are not desired or that cause damage to plants, 
animals, or people. Pests include insects, mites, grubs, mollusks (snails and slugs), rodents 
(gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses.

D. Topsoil: Existing, on-site soil; imported soil; or manufactured soil that has been modified with 
soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth.

E. Subgrade: The surface or elevation of subsoil remaining after excavation is complete, or the top 
surface of a fill or backfill before planting soil is placed.

F. Weeds:  Include Dandelion, Jimsonweed, Quackgrass, Horsetail, Morning Glory, Rush Grass, 
Mustard, Lambsquarter, Chickweed, Cress, Crabgrass, Canadian Thistle, Nutgrass, Poison 
Oak, Blackberry, Tansy Ragwort, Bermuda Grass, Johnson Grass, Poison Ivy, Nut Sedge, 
Nimble Will, Bindweed, Bent Grass, Wild Garlic, Perennial Sorrel, and Brome Grass.

1.4 SUBMITTALS
A. Product Data:

1. Fertilizer.
2. Mulch Blanket.
3. Hydroseed.

B. Certification of Grass Seed: From seed vendor for each grass-seed monostand or mixture, 
stating the botanical and common name, percentage by weight of each species and variety, 
and percentage of purity, germination, and certified weed free. Include the year of production 
and date of packaging.

C. Product Certificates: For fertilizers, from manufacturer.
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1.5  DELIVERY, STORAGE, AND HANDLING
A. Seed and Other Packaged Materials: Deliver packaged materials in original, unopened 

containers showing weight, certified analysis, name and address of manufacturer, and 
indication of compliance with state and Federal laws, as applicable.

B. Bulk Materials:
1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or 

on existing turf areas or plants.
2. Provide erosion-control measures to prevent erosion or displacement of bulk materials; 

discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties, 
water conveyance systems, or walkways.

3. Accompany each delivery of bulk materials with appropriate certificates.

1.6 FIELD CONDITIONS
A. Planting Restrictions: Plant during one of the following periods. Coordinate planting periods with 

initial maintenance periods to provide required maintenance from date of Substantial 
Completion.
1. Spring Planting: Comply with MDOT 2020 Standard Specifications for Construction 

seasonal limitations.
2. Fall Planting: Comply with MDOT 2020 Standard Specifications for Construction seasonal 

limitations.
B. Weather Limitations: Proceed with planting only when existing and forecasted weather 

conditions permit planting to be performed when beneficial and optimum results may be 
obtained. Apply products during favorable weather conditions according to manufacturer's 
written instructions.

PART 2 PRODUCTS

2.1 SEED MIXTURE
A. Grass Seed: Fresh, clean, dry, new-crop seed complying with AOSA's "Rules for Testing 

Seeds" for purity and germination tolerances.
B. Seed Species:

1. Quality, State Certified: State-certified seed of grass species as listed below for solar 
exposure. Seed shall be certified as weed free.

C. Grass-Seed Mixture: Proprietary seed mix as follows:
1. Products: Subject to compliance with requirements, provide the following:
2. Maintained lawn areas: Provide MDOT TYPE THM Mix applied at 220 lbs/acre.
3. THM includes the following ratio:

a. Kentucky blue grass 30%. Minimum Purity 98%, 85% Germination.
b. Perennial ryegrass 20%. Minimum Purity 96%, 85% Germination.
c. Creeping red fescue 50%. Minimum Purity 97%, 85% Germination.

2.2 SOIL MATERIALS
A. Topsoil: Excavated from site, screened and free of weeds or provide screened, weed-free 

topsoil for restoration.
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2.3 FERTILIZERS
A. Slow-Release Fertilizer: Granular or pelleted fertilizer.

1. Maintained Lawn Areas: Fertilizers must contain a water-insoluble and water-soluble 
component.

a. Class A, evenly apply 176lbs/acre on a prepared seed bed.
2. Composition:

a. Water-Insoluble Fertilizer. Apply 32 pounds of water-insoluble nitrogen per acre (e.g., 
128 pounds of ureaform, 115 pounds of isobutylidene diurea). Provide the water-
insoluble nitrogen from ureaformaldehydes, coarse grade isobutylidene diurea, or 
both.

b. Water-Soluble Fertilizer. Apply 48 pounds of nitrogen, phosphorous, and potassium 
nutrient per acre (e.g. 253 pounds of 19-19-19, 400 pounds of 12-12-12). Provide 
water-soluble fertilizer containing a 1:1:1 ratio of nitrogen, phosphorous, and 
potassium. Ensure that the fertilizer components include urea, diammonium 
phosphate, and potassium chloride.

2.4 MULCHES
A. Straw Mulch: Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, 

rye, oats, or barley.
B. Mulch Blankets

1. High Velocity Blankets. Use high-velocity blankets on slopes of 1:2 or steeper and on 
ditch bottoms, including 12 inches up the front and backslopes.

2. Use mulch blankets on slopes of less than 1:2 next to shoulders and behind curbs. Place 
mulch blankets with the netting on top and mulch fibers contacting the soil.

C. Fiber Mulch: Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic and free of plant-
growth or germination inhibitors; with a maximum moisture content of 15 percent and a pH 
range of 4.5 to 6.5.

D. Nonasphaltic Tackifier: Colloidal tackifier recommended by fiber-mulch manufacturer for slurry 
application; nontoxic and free of plant-growth or germination inhibitors.

2.5 EROSION-CONTROL MATERIALS
A. Erosion-Control Blankets: Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed 

in a biodegradable mesh. Include manufacturer's recommended wood staples or biodegradable 
staples.

PART 3 EXECUTION

3.1 EXAMINATION
A. Verify that prepared soil base is ready to receive the work of this Section.

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, 
concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, 
paint thinner, turpentine, tar, roofing compound, or acid has been deposited in soil within a 
planting area.

2. Suspend planting operations during periods of excessive soil moisture until the moisture 
content reaches acceptable levels to attain the required results.

3. Uniformly moisten excessively dry soil that is not workable or which is dusty.
B. Proceed with installation only after unsatisfactory conditions have been corrected.
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C. If contamination by foreign or deleterious material or liquid is present in soil within a planting 
area, remove the soil and contamination as directed by Engineer and replace with new planting 
soil.

3.2 PREPARATION
A. Prepare subgrade in accordance with Section 312200.
B. Protect structures; utilities; sidewalks; pavements; and other facilities, trees, shrubs, and 

plantings from damage caused by planting operations.
1. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray.
2. Protect grade stakes set by others until directed to remove them.

C. Install erosion-control measures to prevent erosion or displacement of soils and discharge of 
soil-bearing water runoff or airborne dust to adjacent properties and walkways.

3.3 TURF AREA PREPARATION
A. Placing Planting Soil: Place and mix planting soil in place over exposed subgrade.
B. Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry 

before planting. Do not create muddy soil.
C. Before planting, obtain Engineer's acceptance of finish grading; restore planting areas if eroded 

or otherwise disturbed after finish grading.

3.4 PREPARATION FOR EROSION-CONTROL MATERIALS
A. Prepare area as specified in "Turf Area Preparation" Article.
B. For erosion-control blanket or mesh, install from top of slope, working downward, and as 

recommended by material manufacturer for site conditions. Fasten as recommended by 
material manufacturer.

C. Moisten prepared area before planting if surface is dry. Water thoroughly and allow surface to 
dry before planting. Do not create muddy soil.

3.5 FERTILIZING
A. Apply fertilizer in accordance with manufacturer's instructions.
B. Apply after smooth raking of topsoil.
C. Do not apply fertilizer at same time or with same machine as will be used to apply seed.
D. Mix thoroughly into upper 2 inches (50 mm) of topsoil.
E. Lightly water to aid the dissipation of fertilizer.

3.6 SEEDING
A. Sow seed with spreader or seeding machine. Do not broadcast or drop seed when wind 

velocity exceeds 5 mph.
1. Evenly distribute seed by sowing equal quantities in two directions at right angles to each 

other.
2. Do not use wet seed or seed that is moldy or otherwise damaged.
3. Do not seed against existing trees. Limit extent of seed to outside edge of planting saucer.

B. Sow seed at a total rate of 220 lbs/acre.
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C. Rake seed lightly into top [1/8] inch ([3.18] mm) of soil, roll lightly, and water with fine spray.
D. Protect seeded areas with slopes exceeding 1:2 with erosion-control blankets and installed and 

stapled according to manufacturer's written instructions.
E. Protect seeded areas from hot, dry weather or drying winds by applying planting soil within 24 

hours after completing seeding operations. Soak areas, scatter mulch uniformly , and roll 
surface smooth.

F. Do not seed areas in excess of that which can be mulched on same day.
G. Following germination, immediately re-seed areas without germinated seeds that are larger 

than 4 by 4 inches (100 by 100 mm).

3.7 HYDROSEEDING
A. Hydroseeding: Mix specified seed, slow-release fertilizer, and fiber mulch in water, using 

equipment specifically designed for hydroseed application. Continue mixing until uniformly 
blended into homogeneous slurry suitable for hydraulic application.
1. Mix slurry with nonasphaltic tackifier.
2. Spray-apply slurry uniformly to all areas to be seeded in a one-step process. Apply slurry 

at a rate so that mulch component is deposited at not less than 1500-lb/acre dry weight, 
and seed component is deposited at not less than the specified seed-sowing rate.

B. Do not hydroseed area in excess of that which can be mulched on same day.
C. Following germination, immediately re-seed areas without germinated seeds that are larger 

than 4 by 4 inches (100 by 100 mm).

3.8 TURF MAINTENANCE
A. General: Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, 

replanting, and performing other operations as required to establish healthy, viable turf. Roll, 
regrade, and replant bare or eroded areas and remulch to produce a uniformly smooth turf. 
Provide materials and installation the same as those used in the original installation.
1. Fill in as necessary soil subsidence that may occur because of settling or other processes. 

Replace materials and turf damaged or lost in areas of subsidence.
2. In areas where mulch has been disturbed by wind or maintenance operations, add new 

mulch and anchor as required to prevent displacement.
3. Apply treatments as required to keep turf and soil free of pests and pathogens or disease. 

Use integrated pest management practices whenever possible to minimize the use of 
pesticides and reduce hazards.

3.9 SATISFACTORY TURF
A. Turf installations shall meet the following criteria as determined by Engineer:

1. Satisfactory Seeded Turf: At end of maintenance period, a healthy, uniform, close stand of 
grass has been established, free of weeds and surface irregularities, with coverage 
exceeding 90 percent over any 10 sq. ft. and bare spots not exceeding 5 by [5] inches 
([127] mm).

2. Satisfactory Sodded Turf: At end of maintenance period, a healthy, well-rooted, even-
colored, viable turf has been established, free of weeds, open joints, bare areas, and 
surface irregularities.

B. Use specified materials to reestablish turf that does not comply with requirements, and continue 
maintenance until turf is satisfactory.
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3.10 CLEANING
A. Promptly remove soil and debris created by turf work from paved areas. Clean wheels of 

vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.
B. Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and 

debris, and legally dispose of them off Owner's property.
C. Remove nondegradable erosion-control measures after grass establishment period.
D. Clean surrounding areas of construction debris.

3.11 PROTECTION
A. Erect temporary fencing or barricades and warning signs as required to protect newly planted 

areas from traffic. Maintain fencing and barricades throughout initial maintenance period and 
remove after plantings are established.

3.12 MAINTENANCE
A. Turf Maintenance Service: Provide full maintenance by skilled employees of landscape 

Installer. Maintain as required in "Turf Maintenance" Article. Begin maintenance immediately 
after each area is planted and continue until acceptable turf is established, but for not less than 
the following periods:
1. Seeded Turf: 60 days from date of planting completion.

a. When initial maintenance period has not elapsed before end of planting season, or if 
turf is not fully established, continue maintenance during next planting season.

END OF SECTION  329219



Ontonagon CTE
Ontonagon CTE Contract 1: Utility 
Separation, Contract 2: 
Mechanical Work
OHM File No.: 7267-24-0010

SITE WATER DISTRIBUTION 
PIPING

331415 - 1
07/28/2025 

SECTION 331415 – SITE WATER DISTRIBUTION PIPING

PART 1 GENERAL

1.1 SUMMARY
A. This work shall include the furnishing and all labor material, tools, equipment, accessories, and 

services necessary for providing and installing water services, and water valves of size and 
character at the locations shown on the drawings and specified herein, and shall include 
excavation, bedding, backfill, testing and sterilization.

B. The Contractor shall protect existing utilities during construction whether the existing utilities are 
shown on the plans or not. Utilities damaged by construction shall be repaired in a manner 
satisfactory to the Engineer and at the Contractor's expense. The Contractor shall call Miss Dig, 
1-800-482-7171, for flagging and locating the existing utilities.

C. Section Includes:
1. This section includes water services and testing and disinfection of water main.

D. Reference Standards:
1. AWWA C651 - AWWA Standard for disinfecting water mains.
2. ANSI A21.5/AWWA C151 - American National Standard for ductile iron pipe, centrifugally 

case in metal molds or sand-lined molds for water or other liquids.
3. ANSI A21.53/AWWA C153 – Ductile Iron Compact Fittings for Water Service.
4. AWWA C509 – Resilient Seated Gate Valves for Water Supply Service.
5. AWWA C515 – Reduced-Wall Resilient Seated Gate Valves for Water Supply Service.
6. AWWA C600 – Installation of Ductile Iron Water Main and Other Appurtenances.
7. AWWA C800 – Underground Service Line Valves and Fittings.
8. ANSI/NSF 61- Drinking Water System Components – Health Effects.
9. Density Control Handbook, Michigan Department of Transportation.

1.2 DEFINITIONS
A. CDA: Copper Development Association.
B. EPDM: Ethylene-propylene-diene terpolymer rubber.
C. PA: Polyamide (nylon) plastic.
D. PE: Polyethylene plastic.
E. PP: Polypropylene plastic.

1.3 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.
B. Certifications:

1. All pipe and fittings delivered to the job shall be accompanied by certification papers 
showing that pipe and fittings have been tested in accordance with the applicable 
specifications and that pipe and fittings meet the specifications for this project.

2. 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 line in conformity to a detailed laying schedule.
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1.4 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For each type of product indicated.
B. Project Record Documents: Record actual locations of piping, valves, and connections. Identify 

and describe unexpected variations to subsoil conditions or discovery.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Preparation for Transport: Prepare piping and valves according to the following:

1. Ensure that piping and valves are dry and internally protected against rust and corrosion.
2. Protect threaded ends and flange faces against damage.
3. Set piping and valves in best position for handling and to prevent rattling.

B. During Storage: Use precautions for piping and valves according to the following:
1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
2. Protect from weather. Store indoors and maintain temperature higher than ambient dew 

point temperature. Support off the ground or pavement in watertight enclosures when 
outdoor storage is necessary.

C. Handling: Use sling to handle products if size requires handling by crane or lift. Rig products to 
avoid damage to exposed parts. Do not use handwheels or stems as lifting or rigging points.

D. Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and 
handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.

E. Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed structural 
capacity of floor when storing inside.

F. Protect flanges, fittings, and specialties from moisture and dirt.
G. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.
H. All pipe and fittings will be checked upon delivery to the job site. No cracked, broken or 

damaged pipe or fitting will be allowed in this work. Rejected pipe and fittings will be removed 
by the Contractor at his own expense.

1.6 QUALITY ASSURANCE/QUALITY CONTROL
A. Work shall be performed in accordance with the Village of Ontonagon requirements.
B. All coatings additives and construction materials shall be ANSI/NSF approved.

1.7 PROJECT CONDITIONS
A. Interruption of Existing Water-Distribution Service: Do not interrupt service to facilities occupied 

by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary water-distribution service in accordance with requirements 
indicated:
1. Notify Owner no fewer than two days in advance of proposed interruption of service.
2. Do not proceed with interruption of water-distribution service without Owner's written 

permission.

1.8 COORDINATION
A. Notify the Village of Ontonagon at least 24 hours in advance to making connection to the village 

watermain.
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PART 2 PRODUCTS

2.1 GENERAL
A. The general requirements for types of pipe, fittings, joints, water services for the water system 

are specified below. All pipes shall be clear inside diameter not less than the dimensions shown 
on the plans.

2.2 PERFORMANCE REQUIREMENTS
A. Comply with requirements of utility company supplying water. Include tapping of water mains 

and backflow prevention.
B. Comply with standards of authorities having jurisdiction for domestic water piping, including 

materials, installation, testing, and disinfection.
C. Comply with standards of authorities having jurisdiction for fire-suppression water-service 

piping, including materials, hose threads, installation, and testing.
D. Piping materials to bear label, stamp, or other markings of specified testing agency.
E. Comply with FM Approvals' "Approval Guide" and/or UL's "Fire Protection Equipment Directory" 

for fire-suppression water-service products.
F. Comply with NFPA 24 for materials, installations, tests, flushing, and valve and hydrant 

supervision for fire-suppression water-service piping.
G. All piping and appurtenances intended to convey or dispense water for human consumption are 

to comply with the U.S. Safe Drinking Water Act (SDWA), with requirements of the Authority 
Having Jurisdiction (AHJ), and with NSF 61/NSF 372 or are certified in compliance with 
NSF 61/NSF 372 by an ANSI-accredited third-party certification body, that the weighted 
average lead content at wetted surfaces is less than or equal to 0.25 percent.

2.3 PIPING MATERIALS
A. Comply with requirements in "Piping Applications" Article for applications of pipe, tube, fitting 

materials, and joining methods for specific services, service locations, and service sizes.
B. Potable-water piping and components comply with NSF 14, NSF 61, and NSF 372.

2.4 DUCTILE-IRON PIPE AND FITTINGS
A. Ductile Iron Pipe:

1. Trench placed pipe shall be centrifugally cast ductile iron pipe pressure class 350 of the 
sizes shown on the plans.

2. Water main pipe within Baraga County Road CommissionVillage of Ontonagon right-of-
way shall be thickness class 52.

3. Provide water main pipe that meets all the requirements of American National Standard 
Institute/National Sanitation Foundation (ANSI/NSF) 61 bearing the certification seal on 
the pipe wall and complying with section 923 of the MDOT 2020 Standard Specifications 
for Construction.

4. Ductile iron pipe interior shall be standard cement double thickness lined and the pipe 
exterior shall be seal-coated with an approved bituminous seal coat.

a. The cement lining shall be in accordance with AWWA C104 (ANSI Standard A21.4), 
latest revision.

5. Pipe wall thickness, subject to tolerance allowed in AWWA C151, shall be as shown in the 
Owner’s standard details.
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B. Joints:
1. General:

a. Mechanical or flanged joints will be allowed for special applications subject to the 
approval of the ENGINEER.

2. Tyton (Push-On) Joints:
a. Provide push on type joints that conform to section 923 of the MDOT 2020 Standard 

Specifications for Construction and to AWWA C111 (ANSI 21.11).
1) Provide sealing gaskets, retainer glands and lubricants for joints that meet the 

pipe manufacturer’s specifications.
3. Mechanical Joints:

a. Provide mechanical joints that include all necessary glands (follower rings), rubber 
gaskets, bolts, nuts, and lubricant.

b. Provide mechanical joints that conform to American Water Works Association 
AWWA-C111 (ANSI A21.11) and be installed according to the manufacturer’s 
specifications and instructions.

2.5 JOINT RESTRAINT
A. Provide restraint devices listed by Underwriters Laboratories and approved Nationally 

Recognized Testing Laboratories.
B. Provide devices with a working pressure rating of 350 psi (2413.17 kPa) for 3-16 inch (406.4 

mm) pipes.
1. Ratings are for water pressure and must include a safety factor of 2 to 1 inch (25.4 mm) all 

sizes.
C. Use restrained joints when water main is installed through a casing pipe.
D. Provide EBBA Iron Megalug series 1100 joint restraint devices or approved equal.

2.6 THRUST BLOCKS
A. Thrust blocks shall be made of 3,500 psi (24131.66 kPa) concrete and shall be of adequate 

size and shape to resist the design working and surge pressures to which the main will be 
subjected.

B. The thrust block shall be placed so that the pipe, valve, hydrant or fitting joints are accessible 
for repair.

C. Details of placement of thrust blocks are shown on the plans.

2.7 BOLTS
A. All bolts on flanged and mechanical joints to be domestic origin high strength, low alloy cor-blue 

steel conforming to AWWA/ANSI C111/A21.11.

2.8 FITTINGS
A. Flanged and Mechanical Joint Fittings shall be of ductile iron and shall have a working pressure 

rating of three hundred fifty (350) pounds per square inch (psi) that meets the requirements of 
AWWA C110 (ANSI A21.10), or AWWA C153 (ANSI A21.53) for compact fittings with cement 
mortar lining.
1. Cement mortar lining shall meet AWWA C104 (ANSI A21.4) specification for a double 

thickness lining and the exterior shall be seal coated with an approved bituminous seal 
coat.
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B. Short body style fittings shall be of ductile iron and shall have a working pressure rating of three 
hundred fifty (350) pounds per square inch (psi) that meets the requirements of AWWA C110 
(ANSI A21.10), or AWWA C153 (ANSI A21.53) for compact fittings with cement mortar lining.
1. Cement mortar lining shall meet AWWA C104 (ANSI A21.4) specification for a double 

thickness lining and the exterior shall be seal coated with an approved bituminous seal 
coat.

2. Provide MJ sleeves for pipes routed through walls or slabs.
3. Provide polyethylene jackets meeting the requirements of AWWA C105 in areas indicated 

and where directed by the Engineer.

2.9 CONTINUITY CONDUCTORS
A. Provide electrical conductivity connections on all ductile iron water main, fittings, joints, 

hydrants, services, connectors, and valves.
1. Provide external type cable or strap connections capable of carrying 600 amperes for an 

extended period.
2. The use of conductive gaskets or “conductive wedges” as a means of maintaining 

conductivity is prohibited.

2.10 INSULATION BOARD
A. Provide rigid, extruded polystyrene insulation board meeting ASTM C 578, Type VI, having a 

nominal board thickness of 2 inches (50.8 mm), minimum compressive strength of 40 psi 
(275.79 kPa) and a minimum R-Value of 10.
1. Furnish the board in a minimum 4 foot (121.92 cm) by 8 foot (243.84 cm) sheets unless 

otherwise approved by the Engineer, and of the cumulative thickness as indicated on the 
plans or as determined at the time of construction and approved by the Engineer.

2.11 GATE VALVES
A. Provide Resilient Seated Gate Valves (RSGV), 3 inches (76.2 mm) and over that meet or 

exceed requirements of ANSI/AWWA Standard C515, or the latest version thereof.
B. Provide American Flow Control Series 2500 or Engineer approved equal with the following 

features:
1. AWWA rated working pressure of 250 psi (1723.69 kPa) cold water working pressure.
2. Open left, or counter-clockwise.
3. 2 inch (50.8 mm) square wrench nuts.
4. Bronze non-rising stem with integral thrust collar.
5. Ductile iron valve body, bonnet, and operating nut that conforms to ASTM A536.
6. Operating nut that has four flats at stem connection to ensure even input torque to the 

stem.
7. Pressure energized O-Rings gaskets.
8. Wedge rubber bonded to ductile iron wedge.
9. Wedge that is symmetrical and seals equally with flow in either direction.
10. Symmetrical seating about stem centerline.
11. No depressions or cavities in seat area.
12. Body and bonnet of valve to be fusion bonded epoxy coated inside and out complying with 

ANSI/AWWA C550.
13. Triple “O” ring stem seals.
14. Top two O-Rings that are replaceable while subject to full rated working pressure.

a. Thrust washers located with (1) above and (1) below the thrust collar to ensure 
trouble-free operation of the valve.



Ontonagon CTE
Ontonagon CTE Contract 1: Utility 
Separation, Contract 2: 
Mechanical Work
OHM File No.: 7267-24-0010

SITE WATER DISTRIBUTION 
PIPING

331415 - 6
07/28/2025 

15. Smooth (No Pocket) waterway.
16. 100% Leak-tight closure.
17. Type 304 stainless steel bolts.

2.12 GATE VALVE BOXES
A. Provide Gate Vale Boxes for buried valves.
B. Acceptable Manufacturers:

1. East Jordan 8560 Series.
2. Tyler Union 6860 series.
3. Engineer Approved Equal.

C. Provide valve boxes complying with section 923 of the MDOT 2020 Standard Specifications for 
Construction with the following features;
1. 3-Piece assembly.
2. 5-1/4 inch (133 mm) valve box diameter.
3. Length of boxes suitable for 6 foot (182.88 cm)-0 inch (0 mm) to top of water main.
4. Made in USA.

2.13 COPPER PIPE, FITTINGS, AND ACCESSORIES
A. Copper Pipe:

1. Provide Type K, soft temper copper tubing for underground use, in accordance with ASTM 
B-88 and B-251.

2. The manufacturer and pipe type shall be marked on the outside of the pipe.
3. The weight per foot of copper tubing shall meet or exceed that specified by ASTM B-251, 

Table II.
B. Corporation Stops:

1. Provide  ball type corporation stops constructed of e-brass body with fluorocarbon coated 
brass ball, ethylene propylene diene monomer EPDM seats and stem seals, per AWWA 
C800, that have the standard tapered inlet thread and a pack joint conductive 
compression outlet for use with copper water tube.

a. Provide saddles at all corporations by same manufacturer.
C. Curb Stops:

1. Provide ball valve type curb stops with the following features:
a. Conductive compression connectors for inlet and outlet ends.
b. Are constructed of e-brass as per AWWA C800.
c. Fluorocarbon coated brass ball.
d. EPDM seats and stem seals.
e. One-piece tee head and stem.
f. Minneapolis pattern body.

g. Valve key.
D. Curb Boxes (Service Boxes):

1. Provide service boxes (curb boxes) with the following features:
a. Constructed of cast iron per ASTM A48, CL25.
b. Painted inside and out with a suitable asphalt varnish.
c. Extension type curb box with Minneapolis pattern base with 2-3/4 inch (70 mm) 

bottom riser section designed for a 6 foot (198.12 cm) depth of bury.
d. Plugged lid.

E. Service Joints:
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1. Provide e-brass pack joints conforming to AWWA C800 for miscellaneous fittings and 
compression fittings for all connections to copper tubing.

2. Where connection must be made to existing service lines of differing materials, threaded 
or conductive compression pack joints, as applicable, may be provided.

3. In all cases, provision for electrical conductivity will be made at all joints and fittings.
F. Saddles:

1. All taps require Service Saddles.
2. Saddle shall be sized properly to fit outside diameter of Ductile Iron Water Main.

2.14 TAPPING SLEEVES AND VALVES
A. Solid Sleeves or cut-in sleeves are acceptable.

1. Field verify pipe diameter to ensure proper sleeve.
2. Machining of the existing pipe is not permitted.
3. Provide tapping valves that conform to the requirements outlined above, for gate valves, 

except that joints must consist of a flanged joint inlet end for mating with the tapping 
sleeve and a restrained mechanical joint outlet.

4. Provide oversize seat rings that permit entry of tapping machine cutters.
5. Tapping Sleeves:

a.
b. Stainless steel construction with 304SST lifter bar.
c. Flange outlet of 18-8 SST recess drilled to ANSI 125-pound standard and as required 

for tapping machine and valve, when a wet tap is required.
d. Gridded virgin Styrene Butadend Rubber (SBR) full body gasket with 360 degree of 

pipe coverage.
e. Provide Ford “Fast” sleeve or approved equal.

6. Cut-in-Sleeves:
a. Restrained mechanical joint long-pattern full body sleeves and a tee may be used 

instead of tapping sleeves where a dry connection is allowed.
7. Live Tapping Sleeve:

a. Smith Blair 622 Flexi-coat Epoxy coated carbon steel flange or Engineer approved 
equal.
1) Nitrile (Buna-N) NSF 61/372 gasket with 360 degree seal.
2) 18-8 type 304 Stainless Steel heavy hex nuts, stud bolts and washers coated to 

prevent galling.
b. Stainless steel tapping sleeve with epoxy-coated carbon steel flange meeting AWWA 

C223 Standards.

PART 3 EXECUTION

3.1 EARTHWORK
A. Comply with excavating, trenching, and backfilling requirements in Section 312200 – Grading, 

Section 312316.13 – Trenching, and Section 312323 – Fill.
B. Excavations shall be of sufficient width and depth to provide adequate room for the construction 

and installation of the work to the lines, grades, and dimensions as called for on the plans.

3.2 GENERAL
A. Install pipe, fittings, and appurtenances in strict accordance with manufacturer’s 

recommendations, AWWA C600, and these specifications.
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B. Maintain separation of water main from sewer piping in accordance with the EGLE 
requirements.

3.3 INSTALLATION OF PIPING
A. Line and Grade:

1. Pipe shall be carefully laid to line and grade and shall have bearing over its entire length 
except at joints where the joint hole shall be of such size as to give adequate room for 
working.

2. Pipe shall be laid with 7 feet of bury depth, with exception to the variation to match the 
depths at connection points.

B. Preparation of Trench Bottom:
1. Trench bottom preparation and backfilling shall be as follows:

a. The trench width shall be a minimum of thirty 30 inches wide or as called for in the 
standard details.

b. Trench depths shall be as shown on the plans and shall provide not less than seven 
(7) feet of cover from top of water service to final surface grade.

c. The bottom of trench in rock or cohesive soil shall be excavated neatly to the required 
grade.

d. The trench bottom shall be filled with approved granular material for bedding in 
accordance with the standard details and shall be thoroughly compacted by tamping 
before the pipe is laid.

C. Installation of Pipe:
1. Installation of pipe shall be made in in accordance with the published installation guide of 

the pipe manufacturer except as otherwise specified herein.
a. Whenever instructions given by the manufacturer are at variance with the provisions 

specified herein, the laying standards provided herein shall govern.
2. Proper tools, including pipe pullers, special cutters, spacing yokes, machining tools, test 

caps, ring feeler gauges, etc. shall be provided at the site of the work for installation of the 
pipe.

3. Immediately before laying pipe or fitting, it shall be thoroughly cleaned of all debris; dirt or 
other accumulated foreign material.

4. Pipe or fitting shall be checked for damage to the coating or pipe material prior to placing 
in the trench.

a. Repairs shall be made where required.
b. If deemed irreparable by the Engineer, then it shall be removed from the job site.

5. The pipe shall then be secured with earth that is carefully tamped under and on each side 
of the pipe.

D. Insulation Board Installation:
1. Install insulation board over all service laterals.
2. Insulate the water main and water services as indicated in the plan details and determined 

at the time of construction. Place the insulation board on a prepared grade 1 foot (152.4 
mm) above the top of the pipe or as indicated on the project details, or a minimum of 4 
feet (121.92 cm) below finished grade.

3. Fasten insulation board with skewers or other means approved by the Engineer, so that 
backfill compaction requirements of the trench can be met.

4. Trim the surface of the grade to a smoothness of plus or minus ¾ inch per 10 feet (304.8 
cm).

5. Where multiple layers of insulation board is required ensure the joints are staggered.
6. Ensure backfill and compaction equipment is approved by the Engineer.
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7. Ensure asphalt or other materials having temperature exceeding 150 degrees Fahrenheit 
is not placed in direct contact with the insulation board.

E. Backfill:
1. Backfill shall be placed in accordance with Section 312323 “Fill.”

F. Water-Main Connection:
1. All existing valves may not be in working order. Contractor shall coordinate and field verify 

operation of valves with Owner.
2. When the Contractor’s schedule of work includes shutting down all or parts of a water 

main, or other operation, which will disrupt service to customers of the water utility, the 
Contractor is responsible for notifying the affected commercial, residential, and other 
users.

3. The Contractor shall maintain clean trench conditions and shall thoroughly swab all pipe 
and fittings with 4% chlorine solution (full strength Clorox Bleach is an acceptable equal), 
prior to installation.

4. Flushing shall be completed by the Contractor and shall be supervised by the Engineer.

3.4 JOINT CONSTRUCTION
A. Make pipe joints according to the following:

1. Copper-Tubing, Pressure-Sealed Joints: Join copper tube and pressure-seal fittings with 
tools and procedures recommended by pressure-seal-fitting manufacturer. Leave insertion 
marks on pipe after assembly.

2. Ductile Iron.

3.5 DEFECTIVE PIPE AND FITTING
A. No pipe or fitting known to be defective shall be laid in the work. Any piece found to be 

defective after it has been laid shall be removed by the Contractor and replaced.

3.6 INSTALLATION OF VALVES
A. Excavation, bedding, and backfill for water service related structures shall be accomplished in 

accordance with requirements in Section 312316 and 312323.
B. Excavations shall be of sufficient width and depth to provide adequate room for the construction 

and installation of the work to the lines, grades, and dimensions as called for on the plans.
C. Corporation Valves and Curb Valves: Install each underground curb valve with head pointed up 

and with service box.

3.7 CONNECTIONS AND TAPS
A. Connections and Taps shall be constructed where shown on the plans or where directed by the 

Engineer. Curb stop and box shall not be placed in paved surfaces without approval of the 
Engineer.

B. Connection to main with Tee.
1. Service side of the Tee shall exit at 45 degrees from the vertical axis of the water main.
2. Ensure proper conditions are met for a secure connection.  Remove and replace defective 

work.
C. Copper pipe shall be connected to the water main through a brass corporation stop tapped at 

45 degrees from the vertical axis of the water main. All service connections shall include 
saddles. The water main shall be drilled and tapped under pressure by use of a tapping 
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machine with a combination drill and tap of the appropriate size for the connection being 
installed.

D. After tapping the main and installing the corporation stop, the tap shall be tested by turning the 
corporation on and off. Any leakage detected visually shall be corrected by the Contractor.

E. The service lead shall be constructed of Type K, copper pipe. The copper pipe shall be laid 
such that there is at least 24 inches (609.6 mm) of slack in the service line at the main. In other 
words, the first three feet of trench adjacent to the main shall have at least five feet of copper 
pipe laid in it.

F. Two inch insulation board must be placed on a prepared grade 1 foot 1 inches (152.4 mm) 
above the top of pipe or a minimum of 4 feet (121.92 cm) below finished grade.

G. All joints of copper pipe shall be pack joints.
1. After the copper pipe is in place and connected to the curb stop, the line shall be visually 

checked for leaks by closing the curb stop and opening the corporation stop.
2. Before connection to existing water service lead or to an existing curb stop scheduled to 

remain, flush copper service lead.
H. The Contractor shall leave the corporation stop in the open position, unless directed otherwise 

by the Engineer.
I. If new curb stop is scheduled to be installed: Place curb stop and box supported upon a cement 

brick. Upper section of curb box shall be adjusted such that locks are engaged and set to 
proper elevation so cap is set at finish grade.

J. Backfill and compact excavations in accordance with Section 312200 “Grading.”
K. Copper pipe shall be buried at 6’-0”, unless otherwise directed by the Engineer.

3.8 FINAL GRADE ADJUSMENTS
A. Final grade adjustments to existing structures:

1. Adjustment of existing structures shall apply to all final vertical changes made on existing 
structures where the elevation of the cover is not changed by more than 6 inches (152.4 
mm).

B. Final grade adjustments to new structures:
1. Final grade adjustment of new structures shall be considered as incidental to the structure 

construction (includes valve boxes, curb boxes, and manhole covers for meter pits).
2. Final grade adjustments may be made using either brick and mortar construction or 

precast concrete adjustment rings at the option of the Contractor.
a. Concrete grade rings less than 4 inch (101.6 mm) are not permitted.

3. The maximum allowable grade adjustment using grade rings shall be fifteen (15) inches.
a. Final grade adjustment for manholes located in pavements and sidewalks shall be 

made with brick and mortar.
b. A minimum of three (3) or maximum of six (6) courses of brick shall be placed on top 

of the precast cone section.

3.9 FIELD QUALITY CONTROL
A. Request inspection by Engineer prior to, during, and immediately after placing bedding, pipe, 

fittings, stops, saddles, and boxes.
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3.10 IDENTIFICATION
A. Install continuous underground warning tape during backfilling of trench for underground water-

distribution piping. Locate below finished grade, directly over piping.

3.11 CLEANING
A. Clean and disinfect water-distribution piping as follows:

1. Provide water main disinfection in accordance with AWWA 651 or latest edition thereof 
and the MDOT 2020 Standard Specifications for Construction Section 823.03.V.

2. Purge new water-distribution piping systems and parts of existing systems that have been 
altered, extended, or repaired before use.

3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if 
method is not prescribed by authorities having jurisdiction, use procedure described in 
AWWA C651 or do as follows:

a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of 
chlorine; isolate and allow to stand for 24 hours.

b. Drain system or part of system of previous solution and refill with water/chlorine 
solution containing at least 200 ppm of chlorine; isolate and allow to stand for three 
hours.

c. After standing time, flush system with clean, potable water until no chlorine remains in 
water coming from system.

d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat 
procedure if biological examination shows evidence of contamination.

B. Prepare reports of purging and disinfecting activities.

END OF SECTION  331415
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SECTION 333113 – SITE SANITARY SEWERAGE GRAVITY PIPING

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Sanitary sewerage piping.
B. Flexible couplings.

1.2 RELATED REQUIREMENTS
A. Section 312316.13 - Trenching: Excavating, bedding, and backfilling.

1.3 DEFINITIONS
A. Bedding: Fill placed under, beside and directly over pipe, prior to subsequent backfill 

operations.

1.4 SUBMITTALS
A. Product Data:

1. Sanitary sewerage piping.
2. Flexible couplings.

B. Source Quality-Control Reports: Indicate results of factory tests and inspections.

1.5 CLOSEOUT SUBMITTALS
A. As-built documentation for all pipes installed including:

1. All connected pipe invert elevations.
2. Pipe slope for all new pipe.
3. Location of all lateral connections in relation to the manholes.
4. GPS coordinates for all manholes, cleanouts, and appurtenances.

1.6 QUALITY ASSURANCE
A. Manufacturers Qualifications: Company specializing in manufacturing products specified in this 

Section with minimum three years' experience.
B. Installers Qualifications: Company specializing in performing Work of this Section with minimum 

three years' experience.

1.7 DELIVERY, STORAGE, AND HANDLING
A. Inspection: Accept materials on Site in manufacturer's original packaging and inspect for 

damage.
B. Storage:

1. Store materials according to manufacturer instructions.
C. Protection:

1. Protect materials from moisture and dust by storing in clean, dry location remote from 
construction operations areas.
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2. Block individual and stockpiled pipe lengths to prevent moving.
3. Provide additional protection according to manufacturer instructions.

1.8 CERTIFICATIONS AND QUALITY CONTROL
A. All pipe delivered to the job shall be accompanied by certification papers showing they have 

been tested in accordance with the applicable standards and meet the specifications for the 
project.

B. All pipes and structures will be checked upon delivery to the job site. Any cracked, damaged, 
broken pieces or sections shall be removed from the site at the Contractor's expense.

PART 2 PRODUCTS

2.1 SEWER PIPE MATERIALS
A. Plastic Pipe:

1. Material: PVC.
2. Comply with ASTM D3034, SDR-26.
3. Inside Nominal Diameter: As indicated on drawings.
4. End Connections: Bell and spigot with rubber-ring sealed gasket joint.
5. Fittings: PVC.
6. Joints:

a.  Solvent welded with solvent cement conforming to ASTM D2564 or Elastomeric 
gaskets.

b. Comply with ASTM D2855 or F477.

2.2 FLEXIBLE COUPLINGS
A. Manufacturers:

1. Fernco Inc.
2. Romac Industries, Inc.

B. Material: Resilient, chemical-resistant, elastomeric PVC.
C. Attachment: Two Series-300 stainless-steel clamps, screws, and housings.

2.3 MATERIALS
A. Bedding and Cover:

1. As specified in Section 312323 “Fill.”

2.4 MIXES
A. Cement: Non-Shrink mortar shall conform to Section 1005 of the MDOT 2020 Standard 

Specifications for Construction Type R-2 Mortar.

PART 3 EXECUTION

3.1 EXAMINATION
A. See Section 312316.13 for additional requirements.



Ontonagon CTE
Ontonagon CTE Contract 1: Utility 
Separation, Contract 2: 
Mechanical Work
OHM File No.: 7267-24-0010

Site Sanitary Sewerage Gravity 
Piping

333113 - 3
07/28/2025 

B. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work.

C. Verify that excavation base is ready to receive Work of this Section.
D. Verify that excavations, dimensions, and elevations are as indicated on Drawings.
E. Examine roughing-in for sanitary sewerage piping to verify actual locations of piping 

connections before installation.
F. Proceed with installation only after unsatisfactory conditions have been corrected.
G. Notify the Village or Ontonagon within 24 hours of making connection to the Village sanitary 

sewer system.  Make sure there is a village representative onsite to inspect and document the 
connection.

3.2 PREPARATION
A. Lay pipe to slope gradients noted on layout drawings; with maximum variation from true slope 

of 1/8 inch (3 mm) in 10 feet (3 m).
B. Correct over-excavation with coarse aggregate.
C. Remove large stones or other hard materials that could damage pipe or impede consistent 

backfilling or compaction.
D. Protect and support existing sewer lines, utilities, and appurtenances.
E. Utilities:

1. Maintain profiles of utilities.
2. Coordinate with other utilities to eliminate interference.
3. Notify Engineer if crossing conflicts occur.

3.3 INSTALLATION OF SANITARY SEWERAGE PIPING
A. Bedding:

1. Excavate pipe trench as specified in Section 312323 “Fill.”
2. Bedding of PVC Pipe shall be in accordance with current ASTM specifications.
3. Place bedding material at trench bottom.
4. Level materials in continuous layer not exceeding 8 inches.
5. Maintain optimum moisture content of bedding material to attain required compaction 

density.
B. Piping:

1. Handling pipe & fittings:
a. All pipes and fittings shall be unloaded and distributed along the line of work in such 

manner and with such care as will effectually avoid damage to any pipe or fitting. 
Dropping pipe or fittings directly from the truck will not be permitted. Care must also 
be taken to prevent abrasion of the pipe.

b. Bowing or warping of pipe can occur with temperature fluctuations. The Contractor 
shall store and protect the pipe to minimize bowing. Nominal 12’ - 6” pipe lengths that 
have deviations from straight greater than one (1) inch shall not be used.

2. Each pipe shall be checked for defects prior to being lowered into the trench. The inside of 
the pipe and the outside of the spigot shall be cleaned of any dirt or foreign matter.

3. Install pipe, fittings, and accessories according to ASTM D2321, and seal joints watertight.
4. Lay pipe to slope gradients as indicated on Drawings.
5. Begin at downstream end of system and progress upstream.
6. Bedding: Install at sides and over top of pipe, to minimum compacted thickness of 12 

inches.



Ontonagon CTE
Ontonagon CTE Contract 1: Utility 
Separation, Contract 2: 
Mechanical Work
OHM File No.: 7267-24-0010

Site Sanitary Sewerage Gravity 
Piping

333113 - 4
07/28/2025 

a. Pipes shall be laid on a minimum six (6) inch sand bedding shall be provided if called 
for on the plan details. If the subgrade has been disturbed so that refilling is 
necessary to bring the pipe to grade, such refilling shall be done with sand or gravel 
thoroughly tamped in place. Bell holes shall be excavated so that the full strength of 
the pipe barrel will bear uniformly on the sand bedding.

7. Backfill and compact as specified in Section 312323 “Fill."
a. Potential damage can occur to exterior walls of PVC pipe, particularly under cold 

weather conditions, if rocks, frozen material, or large objects strike the pipe.
b. The Contractor shall carefully avoid dumping any materials other than approved 

bedding sand or stone on the pipe until a 12-inch cover is placed on it.
8. Do not displace or damage pipe when compacting.

a. Care shall be taken during bedding compaction to avoid distorting the shape of the 
pipe or damaging its exterior wall.

9. Cutting of pipe where required, shall be performed using tools or equipment that will 
provide a neat, perpendicular cut without damage to the pipe material.

10. Connect to municipal sewer system.
C. Connections:

1. Wyes and Risers (Cleanouts):
a. Wye branches, tees, or stubs fitted with suitable stoppers shall be set for each lot 

shown, and at such other points as called for on the drawings.
b. Risers shall be six (6) inch pipe and shall be constructed where shown on the 

drawings. They shall connect to wye branches and shall be constructed as shown on 
the Owner’s standard detail sheet to a depth of six (6) feet below the surface of the 
ground unless otherwise instructed by the Engineer.

c. A pipe stopper shall be placed in the top bell. Fittings and stoppers shall be equipped 
with the allowable type of joint used on the sewer. Backfill at all risers shall be 
carefully placed and tamped sufficiently to insure against damage from backfill 
settlement.

2. Service Connections:
a. The Contractor shall construct service connections as shown on the drawings. A pipe 

stopper shall be placed in the end of the connection. Pipe and stopper shall be 
equipped with the allowable type of joint used on the sewer.

b. The Contractor shall also furnish and place a magnetically locatable marking post, 
three (3) feet in length, set directly above the end of the house connection or riser. 
Each marker shall be set so it will be in a vertical position when backfill is completed. 
The top of marker shall be three (3) inches below the ground surface.

D. Backfilling:
1. As specified in Section 312000 “Fill."
2. Backfill around sides and to top of pipe with cover fill in minimum lifts of 8 inches.
3. Tamp fill in place, and compact to 95 percent of maximum density.
4.  Place and compact material immediately adjacent to pipes to avoid damage to pipe and 

prevent pipe misalignment.
5. Maintain optimum moisture content of bedding material as required to attain specified 

compaction density.

3.4 TOLERANCES
A. Maximum Variation from Indicated Slope: 1/8 inch in 10 feet.
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3.5 PROTECTION
A. Protect pipe and aggregate cover from damage or displacement until backfilling operation is in 

progress.
B. Cap open ends of piping during periods of Work stoppage.

END OF SECTION  333113
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