Pacific Shellfish — South Bend, LLC — Operation and Maintenance Manual

Wastewater System
WAC 173-240-150(2)(a) - The names and phone numbers of the responsible individuals.
Chris Jones, Divisional Operations Manager — (360) 765-2245
Jenn Allison, Assistant General Manager — (360) 942-7825
Amy Wentworth, Director of EHS — (503) 905-4276
WAC 173-240-150(2)(b) - A description of plant type, flow pattern, operation, and efficiency expected.

Pacific Shellfish — South Bend, LLC (Facility) is a processor of prepared fresh and live oysters. The
Standard Industrial Classification (SIC) code is 2092. Raw product delivery is taken from commercial
fishing vessels and trucked in shells from other locations, cleaned, and sorted. Cleaned oysters are either
packed on ice live in the shell or shucked onsite before being packaged in containers. Finished product is
shipped by truck for distribution.

Process wastewater from the Facility is generated by equipment cleaning, shell washing operations, and
precipitation contact with uncovered, contained outdoor areas. The collection system consists of a
primary collection sump that collects wastewater from the process areas of the main building, the shell
conveyor, and the shell washing operation area to settle solids from the wastewater. Wastewater is
pumped from the collection sump over a hydrosieve to remove solids. The screened water flows into
the recycle/treatment tank where chemical treatment is injected to reduce fecal coliform. The treated
water is pumped and recycled as shell wash water that then feeds over the hydrosieve. As the volume of
water in the recycle/treatment tank increases, water will feed over a weir to the discharge pipe. The
discharge pipe contains a port for sample collection and a totalizing effluent flow meter with data logger
prior to the outfall. After the flow meter the wastewater discharges to the Willapa River.

As part of the upgrades, process wastewater generated at the Facility is now recycled to the shell
washing operation. Wastewater generated from the shell washing operation represents the most
significant portion of wastewater previously discharged from the Facility. It was pumped from the river
and is a suspected source of fecal coliform. Recycling the wastewater will allow continuous disinfection
for fecal coliform removal and a significant reduction of the volume of wastewater discharging from the
Facility through the outfall.

WAC 173-240-150(2)(c) - The principal design criteria.

The following are the criteria developed for the design of the wastewater treatment system at the
Facility:

e Prevent unnecessary introduction of bird droppings into wastewater collection streams to
reduce fecal coliform concentrations

e Limit long term ponding and/or contact of wastewater with solids on unpaved surfaces

e Capture precipitation falling on the shell conveyor

e Treat wastewater to meet the Permit Limits for fecal coliform

e Provide a means of recording volumes discharged to reliably report maximum daily flow



WAC 173-240-150(2)(d) - A process description of each plant unit, that includes function, relationship
to other plant units, and schematic diagrams.

Refer to Appendix A: Plans and Specifications Submittal for Wastewater Modifications Coast Seafoods
Company, South Bend, Washington

WAC 173-240-150(2)(e) - An explanation of the operational objectives for the various wastewater
parameters, such as sludge age, settleability, etc.

It is the Facility’s responsibility to maintain compliance with the permit limits set by the Washington
Department of Ecology. The limits we must strive to achieve are:

Effluent Limitations: Outfall #001

Parameter Average Monthly Maximum Daily
Flow, GPD 175,000 175,000
Temperature, °C 18 18
Total Suspended Solids, Ibs/ 36 45
1,000 Ibs product after shucking
Oil and Grease, Ibs/ 1,000 Ibs 1.7 2.2
product after shucking

Fecal Coliform, # of 200 400

colonies/100 mL

Effluent Limitations: Outfall #001

Parameter Average Weekly Total Average Weekly
Equivalent Oxygen Demand 15 pg/L 199 pg/L
(EOD)
Effluent Limitations: Outfall #001
Parameter Minimum Daily Maximum Daily
pH 6.0 9.0

WAC 173-240-150(2)(f) - A discussion of the detailed operation of each unit and a description of
various controls, recommended settings, fail-safe features, etc.

Refer to Appendix A: Plans and Specifications Submittal for Wastewater Modifications Coast Seafoods
Company, South Bend, Washington

WAC 173-240-150(2)(g) - A discussion of how the facilities are to be operated during anticipated
startups and shutdowns, maintenance procedures, and less than design loading conditions, so as to
maintain efficient treatment.

Refer to Appendix A: Plans and Specifications Submittal for Wastewater Modifications Coast Seafoods
Company, South Bend, Washington

WAC 173-240-150(2)(h) - A section on laboratory procedures that includes sampling techniques,
monitoring requirements, and sample analysis.

Note: Permit requirements have been summarized below. Personnel should refer to the official
permit for a comprehensive overview of all permit requirements.



Monitoring Requirements:

Category Parameter Units Sample Point Minimum Sample Type
Sampling
Frequency

Wastewater Flow GPD Outfall Daily Metered
Effluent

Wastewater CBOD5 mg/L Outfall Weekly! Grab
Effluent

Wastewater Ammonia mg/L Outfall Weekly! Grab
Effluent (NHs-N)

Wastewater pH Standard Units Outfall Monthly Grab
Effluent

Wastewater Temperature °C Outfall Monthly Grab
Effluent

Wastewater Oil & Grease mg/L Outfall Monthly Grab
Effluent

Wastewater Fecal Coliform | Colonies/100mL Outfall Monthly Grab
Effluent

Wastewater Total mg/L Outfall Monthly Grab
Effluent Suspended

Solids
Production Product after Ibs/day N/A Daily N/A
Shucking
! These parameters must be analyzed weekly and reporting during the months of July, August, and
September.

1. Wastewater sampling is performed monthly during production by QA personnel or another
trained individual. Grab sampling is conducted for samples.
2. Weekly, during July to September, grab samples are collected for Carbonaceous Biochemical
Oxygen Demand and ammonia.
3. Sample analysis for Total Suspended Solids, Oil & Grease, Fecal Coliform, Biochemical Oxygen
Demand, and are conducted at the below certified lab:

Dragon Analytical Laboratory
627 Durell Rd SE, Suite B105
Tumwater, WA 98501

4. Grab sampling is conducted on-site for pH and temperature using a handheld meter by the QA
Manager or other trained individual. Results are maintained on the Sump Water Report.

5. Documentation for sampling is maintained by the QA Manager. A Chain of Custody is filled out
with each sample submitted to the lab.

WAC 173-240-150(2)(i) - Recordkeeping procedures and sample forms to be used.

A maintenance log specific to aspects of the wastewater system will be maintained on-site for five (5)
years In the QA office. Template forms can be found in Appendix B.




WAC 173-240-150(2)(j) - A maintenance schedule that incorporates manufacturer's recommendations,
preventative maintenance and housekeeping schedules, and special tools and equipment usage.

Task

Frequency

Special tools

Equipment Usage

Visually inspect, and if
needed, clean the
Andritz hydrosieve

1/day

N/a

Screen solids from
wastewater

Drain AMT 394A-95
pump when subject to
freezing temps. Plug.

As needed, when
subject to freezing

N/a

Clean suction line
strainer for AMT 394A-
95 pump

1/month

N/a

Vacuum dirt
accumulations around
vent openings of AMT
394A-95 pump

1/month

N/a

Check electrical
connections of AMT
394A-95 pump

1/month

N/a

Check AMP 394A-95
pump for proper
operation

1/day

N/a

Pump from primary
sump to screen

Drain MP Pumps
Chemflo 5 pump when
subject to freezing
temps; or introduce
sufficient antifreeze

As needed, when
subject to freezing

N/a

Pump from recycle
tank to shell wash

Clean Teledyne Isco
Sampler

1/month

N/a

Replace pump tube on
Teledyne Isco Sampler

As needed, after
500,000 pumps

N/a

Replace discharge tube
on Teledyne Isco
Sampler

As needed

N/a

Replace or renew
internal desiccant of
Teledyne Isco Sampler

As needed

N/a

Sample wastewater

Documents discussing manufacturer’s recommendation for maintenance are included in Appendix C for

applicable equipment.

WAC 173-240-150(2)(k) - A section on safety.

Safety of our employees is a top priority. No employee shall be required to perform an activity that they
feel is unsafe or outside their comfort range.




Each employee is trained on the Emergency Action Plan and Safety programs. These programs are
managed by the QA Manager.

The sump and recycle tank are confined spaces. The sump is to remain covered at all times unless
cleaning or maintenance work is being conducted on it. The recycle tank lid is to remain closed at all
times unless cleaning or maintenance work is being conducted on it. If work needs to be conducted
inside either the sump or tank, all OSHA requirements will be followed.

The treatment chemical for the wastewater will be handled following all safety precautions outlined in
the safety data sheet for the chemical in use.

WAC 173-240-150(2)(l) - A section that contains the spare parts inventory, address of local suppliers,
equipment warranties, and appropriate equipment catalogues.

Spare Parts Inventory:
None
Address of Local Suppliers:
Andritz Hydrosieve:

Andritz Separation
1010 Commercial Blvd. South
Arlington, TX 76001

AMT 394A-95 Pump:

Ferguson Plumbing
1520 W Wishkah St
Aberdeen, WA 98520

MP Pumps ChemFlo 5 Pump:

MP Pumps
34800 Bennett Fraser
Ml, 48026-1686

Teledyne Isco Sampler:

Whitney Equipment Company Inc.
16120 Woodinville-Redmond Rd NE Ste 3
Woodinville, WA 98072

Equipment Warranties:
Andritz Hydrosieve: Used, no warranty
AMT 394A-95 Pump: 12 month limited warranty
MP Pumps ChemFlo 5 Pump: 12 month limited warranty

Teledyne Isco Sampler: One year limited warranty



equipment.

Documents discussing warranties are included in Appendix C for applicable

Equipment Catalogues:

Andritz Hydrosieve: https://www.andritz.com/group-en
AMT 394A-95 Pump Website: http://amtpumps.com/site/

MP Pumps ChemFlo 5 Pump Website: https://mppumps.com/

WAC 173-240-150(2)(m) - Emergency plans and procedures.

Emergency response procedures are outlined in the Spill Prevention and Countermeasure Control (SPCC)
plan and the Stormwater Pollution Prevention Plan (SWPPP) located on site.

In general, discharges from the site will be controlled by the safest and most practical means available,
using the following procedures.

1.

Stop and control the discharge by either turning valves off, blocking a leak, or ceasing
wastewater-producing activities in the plant.

Cover the catch basins or drain with spill control mats or surround with absorbent booms to
prevent liquids from entering the storm water management system.

Build barriers or dams with booms or absorbent to prevent the spill from spreading.

Absorb spilled material with absorbent or pump the material into empty drums.

Spill cleanup materials (including any contaminated soils) will be characterized and sent
offsite for appropriate disposal according to State and Federal regulations.

Correct or repair the equipment or container to eliminate the condition causing the release.
As needed, perform the appropriate agency notifications. Call Southwest Region Ecology
office at (360) 407-6300 and the Washington Emergency Management Division at 1-800-
258-5990 and the National Response Center at 1-800-424-8802



Appendix A: Plans and Specifications Submittal for
Wastewater Modifications Coast Seafoods Company,
South Bend, Washington



September 12, 2017

Don Reif

Environmental Engineer — Water Quality Program
Department of Ecology

PO Box 47775

Olympia, WA 98504-7775

Re: Plans and Specifications Submittal for Wastewater Modifications
Coast Seafoods Company, South Bend, Washington

Dear Mr. Reif,

On behalf of Coast Seafoods Company (Facility), SLR International Corporation (SLR) has
prepared the following Plans and Specifications submittal to the Washington State Department
of Ecology (Ecology) to meet the requirements of WAC 173-240-140 in support of modifications
to the Facility wastewater treatment system described in the approved December 2016
Engineering Report. The Engineering Report was prepared in response to the Ecology Water
Compliance Inspection Report (Inspection Report), dated October 11, 2016.

The following cites the requirements in WAC 173-240-140 (shown in grey italic text) and
summarizes the information provided in this letter and its attachments.

WAC 173-240-140
Plans and specifications.

(1) Upon request of the owner the department may, at its discretion, allow submission of
conceptual plans for industrial facilities, as noted in WAC 173-240-110(5). Two copies of the
plans and specifications must be submitted to the department for approval before the start of
construction.

(2) The plans and specifications shall include the following information together with any
other relevant data as requested by the department:

(a) Repeat presentation of the basic engineering design criteria from the engineering report.

The following are the criteria developed for the wastewater modifications at the Facility as
presented in the Engineering Report:

e Minimize introduction of bird droppings into wastewater collection streams to reduce
fecal coliform concentrations

e Limit long term ponding and/or contact of wastewater with solids on unpaved surfaces

SLR International Corporation 1800 Blankenship Road, Suite 440, West Linn, OR 97068
T: (503) 723-4423  F: (503) 723-4436 www.slrconsulting.com
Offices throughout USA, UK, Ireland, Canada, Australia, Namibia, and South Africa
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o Capture precipitation falling on the shell conveyor
e Treat wastewater to meet the Permit Limits for fecal coliform

¢ Provide a means of recording volumes discharged to reliably report maximum daily flow

Table 1 below presents statistical representations of Permit Limit exceedances with maximum
sample results from July 2011 to May 2016.

Table 1: Fecal Coliform Permit Limit Exceedances:

FECAL COLIFORM EXCEEDANCES AVERAGE MONTHLY MAXIMUM DAILY

Number of Exceedances Reported on DMRs 32 25
Permit Limit 200 400

Average Exceedance 17,142 21,856

Maximum Exceedance # col/100 mL 280,000 280,000

Median Exceedance 1,400 1,800

85" Percentile Exceedance 22,700 28,000

Required Reduction from 85" Percentile Exceedance 99.1% 98.6%

¢ No deviations from the concepts of the approved Engineering Report are anticipated

e The process flow diagram provided in the approved Engineering Report has been
updated for clarity and included in the Plans & Specifications submittal package

e The following detail drawings are included in the Plans & Specifications submittal
package:

Spray bar collection detail (Figure 5)

Conveyor collection trough detail (Figure 6)

Recycle tank detail (Figure 7)

Wastewater collection slab and foundation design detail (prepared by MET
Engineering PLLC)

O O0OO0Oo
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Don Reif
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Manufacturer cut sheets for the following equipment have been provided:

Hydrosieve

Recycle tank

Sump and recycle tank pumps
Level Sensors

Digital Controller
Autosampler

OO0OO0O0OO0OOo

Detail drawings include:

o0 Material specification,
0 Notes regarding construction methods and sequencing, and
0 Required inspections (as necessary)

The site location map and site plan drawings (Figures 1 & 3) provided in the
approved Engineering Report have been included in the Plans & Specifications
submittal package

The process flow diagram provided in the approved Engineering Report has been
updated for clarity and included in the Plans & Specifications submittal package

A hydraulic grade line drawing (Figure 4) has been prepared and included in the
Plans & Specifications submittal package

The process flow diagram provided in the approved Engineering Report has been
updated for clarity and included in the Plans & Specifications submittal package

A control narrative has been prepared and included in the Plans & Specifications
submittal package

System startup and shutdown procedures are described in the control narrative.







SLR¥

WASTEWATER TREATMENT EQUIPMENT
AND CONTROL NARRATIVE

Summary

The process wastewater treatment system (WWTS) at the Coast Seafoods facility is designed
to remove solids, treat for fecal coliform, and maintain discharge to the Willapa River (River) to
within Permit limits. The major components of the system include:

e Collection Sump & Pumps

e Hydrosieve

e Recycle / Treatment Tank & Pumps
¢ Disinfectant Treatment Unit

e Autosampler

e Discharge Flow Meter

e Meter Head / Data Logger

e Outfall

e River Make-Up Water System

The following narrative describes wastewater collection and treatment equipment, as proposed
for installation at the facility:

Process wastewater from the Coast Seafoods facility (Facility) drains through pipes below the
main building into an existing collection sump (Sump) near the shell wash hopper. This vault
also collects process wastewater and incidental runoff from the spray bar / shell conveyer
trough and the paved area surrounding the shell washing hopper.

Wastewater collected in the Sump is transferred to the hydrosieve by submersible trash pumps
for solids removal before draining to the recycle / treatment tank (Tank) upon which the
hydrosieve is installed. In addition, wastewater collected from the Shell Wash Hopper (Hopper)
is collected at the sieve and plumbed directly to the hydrosieve, bypassing the Sump. Solids
removed by the hydrosieve are collected in a portable bin and disposed as solid waste.

Wastewater in the Tank is treated by injection of disinfectant by a disinfectant treatment unit into
the Tank. The disinfectant reduces fecal coliform concentrations in wastewater. The treated
wastewater is recirculated to the Hopper, using existing piping currently used to supply river
water to the shell wash operation. Recycling of the wastewater to the hopper results in
continuous disinfection of the recycled wastewater and also reduces the volume of wastewater
generated by displacing the need for river water in the shell wash operation.

River make-up water is supplied as necessary through the existing intake pump and piping.
Check valves are installed to prevent backflow of river water into the Tank; river water is only
pumped up to the Hopper.

Following treatment of the wastewater within the Tank, the treated wastewater is either utilized
in the shell wash operation, as described, or when the Tank is receiving high enough flows of
wastewater from the Sump, discharged to the existing outfall to the River through an overflow in
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WASTEWATER TREATMENT EQUIPMENT AND CONTROL NARRATIVE

(continued)

the Tank. Wastewater discharging to the River is sampled via the autosampler and flow data is
collected from the flow meter head by the data logger.

General Description of Equipment and Instrumentation

Float-type level switches and analog level sensors will be monitored to effectively move process
wastewater through the system and control pump operations. Monitoring equipment will be
located in the Sump and the Tank. Pumps will be new self-priming centrifugal pumps installed in
parallel to a common header with intakes located in the Sump and Tank. All pumps will be
controlled by Variable Frequency Drives (VFD). The control system may provide data logging
functions to assist in operation and maintenance. This function may also be used for required
monitoring sufficiently to meet permit conditions.

General Description of Control Scheme

1. The WWTS will be controlled by monitoring equipment to control pumping operations at
the Sump and Tank.

2. A series of pumps will be operated to move water through the system at the required
flow rate to minimize pump cycles and limit discharge to the River by recycling
wastewater to the shell wash operation.

3. Level switches and analog level sensors installed in the Sump and Tank will be
monitored to control pump operations and speeds to move wastewater through the
system and to the outfall.

4. The disinfectant treatment unit will provide chemical injection to the Tank to treat for
fecal coliform in wastewater recycled to the Hopper and discharged to the outfall.

5. The river water supply piping will be modified to transfer treated wastewater to the shell
wash operation, allow incidental use of the existing river water intake for make-up wash
water, and to prevent discharge of wastewater through the intake pipe.

6. Wastewater discharging to the outfall will be sampled by the autosampler to meet permit
conditions.

7. The discharge flow meter will be monitored to log the discharge to meet permit
conditions.

8. The WWTS will undergo commissioning to ensure that all equipment is correctly
calibrated and operational according to the system design.

9. All equipment to be certified by all applicable codes, standards, and certifications.

System Component Operations
Pumps

Duplexed pumps to alternate operation based on run cycles and/or level demand as determined
by monitoring of the analog level sensor. Float-type level switches to be used as redundant
monitoring parameters to control pump operation and to indicate upset events. The pump
switch will occur as determined by on-site staff. The switch shall not be made if a pump is
running, but shall be made the next time the pump cycles off. One VFD to be used to run both
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WASTEWATER TREATMENT EQUIPMENT AND CONTROL NARRATIVE

(continued)

pumps and the power from the VFD to be switched with motor rated relays or other approved
method.

Collection Sump & Pumps

1. Process wastewater enters the Sump.

2. Main sump pump activates as the level in the Sump reaches the preset pump activation
level and water is transferred to the hydrosieve for solids removal.

3. Pump speed to be adjusted by the VFD as determined by the level sensor and shall not
exceed the maximum effective flow-through rate of the hydrosieve.

4. Pumping activity ceases when the maximum preset drawdown is indicated by the level
sensor.

5. The preset speeds of the VFD to be determined by the system flow characteristics and
the pump motor requirements, but is not anticipated to be lower than 50% of the pump
motor design speed.

Hydrosieve

1. Process wastewater is transferred to the hydrosieve where solids are screened out while
wastewater passes through to the Recycle / Treatment Tank.
2. Solids are diverted to a collection bin for disposal.

Recycle / Treatment Tank & Pumps

1. Screened wastewater is transferred to the Recycle / Treatment Tank from the
hydrosieve for accumulation, treatment, and storage, as needed, prior to either reuse in
the shell wash operation via the Tank pumps or discharge to the River through an
overflow.

2. Wastewater within the Tank will be treated by the disinfectant treatment unit, as
determined by Facility personnel through system monitoring.

3. The Tank pumps are activated, as determined by the Tank level sensor, to transfer the
treated water for use in the shell wash operations at a rate controlled by the VFD.

a. The existing river water supply piping will be utilized to transfer treated
wastewater to the shell wash operation.

b. Wastewater used for shell washing will re-enter the WWTS through the
hydrosieve.

c. Residual disinfectant (if any) will also be re-introduced to the WWTS.

4. Discharge to the River is initiated as the level in the Tank rises to or above the level of
the overflow pipe and gravity flow to the outfall.

a. Prior to discharge to the River through the outfall, the discharged water will be
sampled via the autosampler and measured via the meter head/data logger.

Disinfectant Treatment Unit

1. Wastewater in the Recycle / Treatment Tank will be treated through chemical injection of
disinfectant to reduce fecal coliform concentrations.
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WASTEWATER TREATMENT EQUIPMENT AND CONTROL NARRATIVE

(continued)

2. The treatment unit will consist of a chemical metering pump, bulk disinfectant storage
vessel, and monitoring equipment.
a. Monitoring equipment to consist of manual and automated (as available)
sampling ports for monitoring of previously treated wastewater returning to the
Tank and wastewater in the Tank to determine dosing requirements.
3. Dosing rates of disinfectant are to be evaluated by Facility personnel during system
commissioning and on an ongoing basis to ensure reduction of fecal coliform
concentrations in wastewater discharged through the outfall to below permit limits.

River Make-Up Water System

1. The modification to the existing river water supply piping for the shell wash operation will
include:
a. Accommodations to draw river water through the existing intake for incidental
make-up wash water in the event that treated wastewater is not available.
b. Means of preventing discharge of wastewater through the existing intake during
normal operations.

System Startup and Shutdown

Startup procedure consists of activating the system by turning on breakers supplying power to
the pumps, controls, and monitoring equipment as well as by placing digital controllers in RUN
mode. Wastewater-generating processes may commence after all equipment is powered and in
RUN mode.

The system must be active while wastewater-generating processes are ongoing and shutdown
must be preceded by termination of all such processes. Shutdown procedure consists of
placing digital controllers in STOP mode and (if required) by turning off breakers supplying
power to the pumps, control equipment, and monitoring equipment.
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GENERAL

1. ALL CONSTRUCTION WORK SHALL COMPLY WITH THE REQUIREMENTS OF
THE LATEST APPLICABLE CODES AND BE COMPLETED ACCORDING TO ACCEPTED
INDUSTRY  STANDARDS. CONTRACTOR SHALL PAY FOR AND OBTAIN ALL
NECESSARY PERMITS, LICENSES, AND INSPECTIONS.

2. CONTRACTOR SHALL COMPLY WITH ALL LAWS, ORDINANCES, RULES, AND
REGULATIONS APPLICABLE TO THE WORK. SHOULD CONTRACTOR DISCOVER THAT
THE DRAWINGS DO NOT COMPLY WITH APPLICABLE LAWS, ORDINANCES, RULES,
AND REGULATIONS, THE ENGINEER SHALL BE NOTIFIED IMMEDIATELY OF THE
VARIANCE. IF CONTRACTOR PERFORMS ANY WORK KNOWING IT TO BE
CONTRARY TO ANY LAWS, ORDINANCES, RULES, OR REGULATIONS, CONTRACTOR
SHALL BEAR ALL RESPONSIBILITY AND COSTS ARISING THEREFROM.  THESE
SPECIFICATIONS AND DRAWINGS OUTLINE THE MINIMUM REQUIREMENTS FOR
CONSTRUCTION.

3. INFORMATION REGARDING EXISTING CONDITIONS HAS BEEN DETERMINED AS
REASONABLY AS POSSIBLE, BUT MAY NOT BE SHOWN EXACTLY OR COMPLETELY.
CONTRACTOR SHALL REPORT ANY DISCREPANCIES TO THE ENGINEER. ALL ITEMS
INDICATED TO BE CONFIRMED OR VERIFIED SHALL BE DONE SO BY CONTRACTOR
PRIOR TO COMMENCING WITH THE SPECIFIED WORK.

4. CONTRACTOR SHALL PROTECT ALL EXISTING STRUCTURES, FINISHES,
EQUIPMENT, AND FURNISHINGS SCHEDULED TO REMAIN. REPAIR  AND/OR
REPLACEMENT OF DAMAGED MATERIALS WILL BE THE RESPONSIBILITY = OF
CONTRACTOR. RESTORATION SHALL MATCH ORIGINAL UNDISTURBED CONDITIONS.

5. PRODUCTION EQUIPMENT AND CRITICAL INFRASTRUCTURE TO FACILITY
OPERATIONS MUST BE PROTECTED. WORK NEAR PRODUCTION EQUIPMENT MUST
BE DONE IN COOPERATION WITH FACILITY STAFF.

6. ALL NEW MATERIALS, WORK AND FINISHES SHALL MATCH EXISTING
UNDISTURBED MATERIALS AND WORK OF SIMILAR FUNCTION AND FINISHES
EXCEPT WHERE MORE RIGID REQUIREMENTS ARE SPECIFIED OR ARE REQUIRED
BY APPLICABLE CODES. REPAIR, PATCH, AND REPLACE ALL EXISTING WORK
DAMAGED DUE TO THIS WORK INCLUDING SURFACES AND FINISHES DISTURBED
BY PLUMBING, MECHANICAL, FIRE SPRINKLER OR ELECTRICAL WORK, TO MATCH
ORIGINAL UNDISTURBED CONDITIONS.

7.  CONTRACTOR SHALL PROVIDE AND ENSURE ALL WORK COMPLIES WITH ALL
APPLICABLE STANDARDS, CODES, AND PRACTICES.

SPECIFICATIONS
A GENERAL REQUIREMENTS:

PERMITS, INSPECTIONS, AND TESTS: IF CONSTRUCTION PERMITS ARE REQUIRED,
CONTRACTOR SHALL ENSURE THAT ALL PERMITS HAVE BEEN OBTAINED.
CONTRACTOR SHALL POST ALL PERMITS AND COORDINATE ALL INSPECTIONS AND
TESTS, AS REQUIRED, WITH LOCAL AUTHORITIES AND THE ENGINEER.

1. PROTECTION OF EXISTING FACILITIES:
a. SEE GENERAL NOTE 5.

b.  CONTRACTOR IS RESPONSIBLE FOR PROTECTION OF ALL FACILITIES,
UTILITIES, STRUCTURES, AND FEATURES ON THE PROPERTY OR NEARBY THAT
ARE TO REMAIN IN—PLACE AFTER COMPLETION OF THE PROJECT.

c. NO EXCAVATION SHALL BE PERFORMED UNTIL SITE UTILITIES HAVE BEEN
FIELD LOCATED BY A PRIVATE UTILITY LOCATING COMPANY AND FACILITY STAFF
APPROVE EXCAVATION LOCATION. CONTRACTOR SHALL ALSO NOTIFY PUBLIC
UTILITY LOCATE = SERVICES. CONTRACTOR SHALL TAKE THE NECESSARY
PRECAUTIONS TO ENSURE NO DAMAGE OCCURS TO EXISTING STRUCTURES AND
UTILITIES. DAMAGE TO EXISTING STRUCTURES AND UTILITIES RESULTING FROM
CONTRACTOR'S OPERATIONS SHALL BE REPAIRED AT NO ADDITIONAL COST TO
THE FACILITY. UTILITIES ENCOUNTERED THAT WERE NOT PREVIOUSLY SHOWN OR
OTHERWISE LOCATED SHALL NOT BE DISTURBED WITHOUT APPROVAL FROM THE
ENGINEER.

2. VERIFICATION:

a. ALL DETAILS HAVE NOT BEEN PROVIDED ON THESE DRAWINGS. IT SHALL
BE CONTRACTOR'S RESPONSIBILITY, PRIOR TO SUBMITTING A BID, TO VERIFY
DETAILS NOT SHOWN ON THE DRAWINGS.

b.  DIMENSIONS, ELEVATIONS, AND COORDINATES SHALL BE VERIFIED BY
CONTRACTOR PRIOR TO CONSTRUCTION.

c.  CONTRACTOR SHALL REPORT ALL CONFLICTS, ERRORS, OR DISCREPANCIES
DISCOVERED ON THE DRAWINGS TO ENGINEER BEFORE PROCEEDING WITH THE
AFFECTED WORK.

3. COORDINATION WITH FACILITY OPERATIONS AND NEIGHBORING PROPERTIES:

THE SITE IS AN OPERATING SEAFOOD PROCESSING FACILITY AND IS IN THE
VICINITY OF SEVERAL COMMERCIAL PROPERTIES. EXCAVATION  CONTRACTOR
SHALL COORDINATE WORK IN STAGES TO MINIMIZE DISRUPTION TO FACILITY
OPERATIONS. EXCAVATION WORK SHALL BE STAGED AND CONDUCTED AS
QUICKLY AS POSSIBLE TO MINIMIZE DISRUPTION.

4.  SAFETY:

a. CONTRACTOR SHALL COMPLY WITH ALL FACILITY SAFETY TRAINING

CONTRACTOR IS RESPONSIBLE FOR RESEARCHING AND UNDERSTANDING ALL
SITE-SPECIFIC REQUIREMENTS.

b.  CONTRACTOR SHALL BE RESPONSIBLE FOR CONDUCTING THE WORK IN A
SAFE MANNER AND SHALL TAKE REASONABLE PRECAUTIONS TO ENSURE THE
SAFETY AND PROTECTION OF WORKERS, PROPERTY, AND THE GENERAL PUBLIC.

c.  ALL CONSTRUCTION SHALL BE CONDUCTED IN ACCORDANCE WITH THE
LATEST APPLICABLE REQUIREMENTS, CODES, AND REGULATIONS.

d. CONTRACTOR SHALL DETERMINE THE SAFETY HAZARDS INVOLVED IN
CONDUCTING THE WORK AND THE PRECAUTIONS NECESSARY TO CONDUCT THE
WORK SAFELY.

e. IF CONTRACTOR IS UNSURE AS TO ANY SPECIAL HAZARDS WHICH MAY BE
UNIQUE TO THE WORK, IT SHALL BE CONTRACTOR'S RESPONSIBILITY TO
DETERMINE SUCH INFORMATION PRIOR TO BEGINNING THE WORK.

5. CLEANING:

a.  CONTRACTOR  SHALL THOROUGHLY CLEAN THE AREAS PRIOR TO
DEMOBILIZING, AND SHALL DISPOSE OF ALL TRASH AND WASTE CONSTRUCTION
MATERIAL OFF SITE.

b. ALL AREAS IN WHICH WORK IS PERFORMED WILL BE LEFT IN A CONDITION
AT LEAST EQUAL TO THAT PRIOR TO COMMENCING THE WORK.

c.  CONTRACTOR WILL DISPOSE OF ALL CONSTRUCTION DEBRIS ON A DAILY
BASIS AND KEEP THE SITE NEAT AND ORDERLY.

d.  CONTRACTOR SHALL CONDUCT A FINAL SITE WALK-THROUGH WITH THE
DESIGNATED  FACILITY REPRESENTATIVE TO VERIFY THAT THE  ABOVE
REQUIREMENTS HAVE BEEN COMPLETED TO THE OWNER'S SATISFACTION.

6.  ON-—SITE FACILITIES:

THE FOLLOWING ARRANGEMENTS AND SERVICES SHALL BE MADE DURING THE
CONSTRUCTION PHASE:

a. ACCESS - SITE IS AN OPERATING SEAFOOD PRODUCTION FACILITY.
CONTRACTOR SHALL MAKE NECESSARY ARRANGEMENTS FOR DELIVERY OF
EQUIPMENT AND MATERIALS TO THE SITE, DETERMINE THE CONDITION AND
AVAILABILITY OF PUBLIC ROADS, ACCESS, AND RIGHTS—OF—WAY, AND OF
RESTRICTIONS, BRIDGE LOAD LIMITS, AND OTHER LIMITATIONS AFFECTING
TRANSPORTATION AND INGRESS AND EGRESS FROM THE SITE. CONTRACTOR
SHALL KEEP STREETS IN THE VICINITY OF THE SITE OPEN. CONTRACTOR WILL
PROTECT SIDEWALKS, BIKE LANES, PEDESTRIAN WALKWAYS, AND ACCESS TO THE
SITE FIRE HYDRANTS. CONTRACTOR WILL ERECT AND MAINTAIN BARRIERS OR
FENCES, AS REQUIRED BY THE FACILITY OR APPLICABLE CODES AND
REGULATIONS TO SECURE THE SITE AND PROVIDE SAFEGUARDS AROUND ALL
WORK ZONES.

b.  PARKING — CONTRACTOR SHALL COORDINATE AVAILABLE PARKING AREAS
WITH THE FACILITY.

c. LAY-DOWN - LAY-DOWN AREA WILL BE AVAILABLE, BUT WILL BE LIMITED
TO IMMEDIATE NEEDS. THE AVAILABILITY OF THE AREA FOR STORAGE OF
MATERIALS, SUCH AS SPOIL AND BACKFILL, WILL BE AT THE FACILITY'S
DISCRETION. CONTRACTOR SHALL VERIFY THIS AVAILABILITY OF STORAGE SPACE
FOR THIS TYPE OF MATERIAL WITH THE OWNER PRIOR TO INITIATING THE WORK.

d.  SANITARY FACILITIES — CONTRACTOR SHALL PROVIDE SANITARY FACILITIES
FOR THEIR PERSONNEL FOR THE DURATION OF THE PROJECT.

e. POWER — CONTRACTOR SHALL EVALUATE THE EXISTING ELECTRICAL SERVICE
FOR CONSTRUCTION REQUIREMENTS AND SHALL COORDINATE WITH FACILITY
STAFF FOR THE PROVISION OF ANY SPECIAL REQUIREMENTS.

f.  DRINKING WATER — CONTRACTOR SHALL PROVIDE DRINKING WATER FOR
THEIR EMPLOYEES.

. CONSTRUCTION WATER -—
WATER AS NECESSARY.

CONTRACTOR SHALL PROVIDE CONSTRUCTION
h. COMPRESSED AIR — COMPRESSED AIR IS NOT AVAILABLE AT THE SITE.

RASH — CONTRACTOR IS RESPONSIBLE FOR DISPOSAL OF DOMESTIC
TRASH AND ALL WASTE CONSTRUCTION MATERIALS.

j- NOISE CONTROL — CONTRACTOR WILL COMPLY WITH ALLOWABLE
CONSTRUCTION NOISE REGULATIONS, AND WILL EQUIP INTERNAL COMBUSTION
ENGINES WITH EFFECTIVE MUFFLERS.

k.  FIRE PREVENTION — CONTRACTOR WILL TAKE STEPS TO PREVENT FIRES.
7. SECURITY AND WORK HOURS:

a.  CONTRACTOR SHALL PROVIDE SECURITY DURING CONSTRUCTION AS
NECESSARY TO CONTROL ACCESS TO THE CONSTRUCTION AREAS.

b.  CONTRACTOR WILL BE RESPONSIBLE FOR SECURING TOOLS, EQUIPMENT,

AND  MATERIAL. ENGINEER AND FACILITY SHALL NOT BE LIABLE FOR
CONTRACTOR'S TOOLS, EQUIPMENT, AND MATERIAL.

c. CONTRACTOR WILL HAVE ACCESS TO THE SITE ONLY DURING HOURS
APPROVED BY FACILITY.

d. PRODUCT DELIVERY, SHIPMENTS, AND/OR HANDLING MAY REQUIRE THAT
PARTS OF THE FACILITY ARE NOT ACCESSIBLE. THESE EVENTS OCCUR
FREQUENTLY AND CONTRACTOR WILL HAVE TO ACCOMMODATE THESE SCHEDULE
INTERRUPTIONS.

e. ABSOLUTELY NO DRUGS, ALCOHOL, FIREARMS, OR EXPLOSIVES WILL BE
ALLOWED ON-SITE.

f. IF HAZARDOUS MATERIALS ARE BROUGHT ON-SITE, THE FACILITY REQUIRES
SAFETY DATA SHEETS (SDS) FOR THESE MATERIALS PRIOR TO THEIR DELIVERY.

g. IN EMERGENCY SITUATIONS RESULTING FROM THE WORK, WHERE LIFE OR
PROPERTY ARE ENDANGERED, CONTRACTOR SHALL IMMEDIATELY TAKE ACTION.
ANY COSTS INCURRED BY THE FACILITY IN RECTIFYING EMERGENCY SITUATIONS
CAUSED BY NEGLECT OF CONTRACTOR SHALL BE PAID FOR BY CONTRACTOR.

B. MATERIALS

CONTRACTOR SHALL MEET THE FOLLOWING REQUIREMENTS OF THIS SECTION AS
APPLICABLE TO THE WORK IT IS REQUESTED TO PERFORM.

1. GENERAL:

a.  WORK SHALL BE PERFORMED IN A PROFESSIONAL MANNER WITH NEW
MATERIALS. PIPING AND CONDUIT RUNS SHALL BE LEVEL, PLUMB, AND
SQUARE, PROPERLY SUPPORTED, AND INSTALLED IN SUCH A WAY AS TO
MINIMIZE MAINTENANCE AND SAFETY DIFFICULTIES. FLANGES, UNIONS AND PULL
BOXES SHALL BE INSTALLED AS NECESSARY TO FACILITATE MAINTENANCE.

b. ALL ELECTRICAL EQUIPMENT SHALL CONFORM TO THE LATEST PUBLISHED
INDUSTRY STANDARDS AND SPECIFICATIONS.

c. ALL EQUIPMENT SHALL BE  INSTALLED IN
MANUFACTURER’S RECOMMENDATIONS AND REQUIREMENTS.

ACCORDANCE ~ WITH

d.  CONTRACTOR SHALL OBTAIN, AT OWN EXPENSE, COPIES OF ALL CURRENT
CODES, REGULATIONS, AND STANDARD SPECIFICATIONS OF ALL AUTHORITIES
HAVING JURISDICTION AND WHICH HAVE BEEN REFERRED TO HEREIN.

2. CONCRETE REPAIR, JOINT SEALING, AND COATINGS/LINING SYSTEMS: SEE
DRAWINGS WHERE APPLICABLE.

3. PIPING, FITTINGS, BOLTS/NUTS, AND OTHER MECHANICAL SYSTEMS SHALL
MATCH FACILITY STANDARDS. SEE DRAWINGS FOR ADDITIONAL DETAILS.

C.  EXECUTION:
1. PIPE INSTALLATION:

a.  PIPE SUPPORTS SHALL WITHSTAND THE DEAD LOADS IMPOSED BY THE
WEIGHT OF THE PIPE SYSTEM (FILLED WITH WATER). COMMERCIAL  PIPE
SUPPORTS AND HANGERS SHALL HAVE A MINIMUM SAFETY FACTOR OF 5.

2. EXCAVATION:

a.  CONTRACTOR SHALL LOCATE ALL EXISTING ABOVE AND BELOW GROUND
UTILITIES AS DESCRIBED IN THE GENERAL REQUIREMENTS AND SPECIFICATIONS.
CONTRACTOR SHALL BE FULLY RESPONSIBLE FOR ANY DAMAGE TO ABOVE OR
BELOW GROUND UTILITIES, STRUCTURES, OR FACILITIES.

b. CONTRACTOR SHALL DEWATER ALL PIPE TRENCHES AND VAULT
EXCAVATIONS, IF NECESSARY, AND SHALL BE SOLELY RESPONSIBLE FOR
HANDLING, STORAGE, AND DISPOSAL OF COLLECTED WATER.

c.  CONTRACTOR SHALL PREVENT EXCAVATIONS FROM WEAKENING
SURROUNDING ~ AREAS OR  DAMAGING ~ STRUCTURES FROM  SETTLEMENT,
HORIZONTAL MOVEMENT, OR OTHER FACTORS. CONTRACTOR SHALL IMMEDIATELY
REPORT ANY DAMAGE TO THE FACILITY AND REPAIR SUCH DAMAGE AT
CONTRACTOR'S EXPENSE.

3. STOCKPILING:

a.  CONTRACTOR SHALL TEMPORARILY STOCKPILE EXCAVATED SOIL ONTO 10
MIL POLYETHYLENE SHEETING OR LINED CONTAINERS IN AN AREA APPROVED BY
THE FACILITY.

b.  STOCKPILES SHALL BE BERMED AND COVERED TO PROTECT MATERIALS
FROM PRECIPITATION, STORMWATER, TIDEWATER, AND SURFACE WATER UNTIL
REQUIRED FOR BACKFILL OR OFF—SITE DISPOSAL IS ARRANGED BY CONTRACTOR.
ALL COVER SHEETING SHALL BE WEIGHTED AND TIED DOWN. STOCKPILES AND
?gANIIQI(')\IERS WILL BE LOCATED OUT OF THE WAY OF VEHICLE AND FOOT

4. DUST, MUD, AND DEBRIS CONTROL:

a. CONTRACTOR SHALL TAKE ALL NECESSARY MEASURES TO CONTROL DUST

AND THE DEPOSITING OF MUD AND OTHER DEBRIS CAUSED BY THE WORK BEING
CARRIED OUT, INCLUDING ON ADJACENT PROPERTIES AND ROADWAYS AND
RESULTING FROM MATERIAL TRANSPORT ROUTES.

b. CONTRACTOR WILL BE RESPONSIBLE FOR ALL DAMAGE RESULTING FROM
DUST PRODUCED BY CONTRACTOR OPERATIONS FROM THE TIME THAT WORK OF
ANY DESCRIPTION IS COMMENCED UNTIL ALL WORK IS COMPLETED AND
ACCEPTED BY THE FACILITY.

5. EROSION AND SEDIMENTATION
DRAINAGE:

CONTROL AND  MAINTAINING  SURFACE

a. CONTRACTOR SHALL PREPARE AND SUBMIT AN EROSION AND SEDIMENT
CONTROL PLAN, AS REQUIRED BY APPLICABLE CODES AND REGULATIONS
AND/OR THE FACILITY, DOCUMENTING THE BEST MANAGEMENT PRACTICES (BMPS)
AND CONTROLS THAT WILL BE IMPLEMENTED DURING SITE WORK.

b.  EROSION/SEDIMENT ~CONTROLS MAY INCLUDE SILT FENCING,
WADDLES, WHEEL WASH, AND GRAVELED CONSTRUCTION ACCESS AREAS.

STRAW

c. THE PLAN SHALL ALSO INCLUDE PROCEDURES FOR MONITORING, DUST
CONTROL, STORAGE OF MATERIALS, STORAGE AND ON-SITE DISPENSING OF
FUELS AND MOTOR OILS, AND SPILL CONTROLS.

d.  CONTRACTOR SHALL MINIMIZE THE LENGTH OF TIME THE DISTURBED WORK
AREA IS EXPOSED TO POTENTIAL EROSION BY PROPER SCHEDULING, LIMITING
WORK AREA, AND RESTORATION OF DISTURBED AREAS.

6. BEDDING, BACKFILLING, AND COMPACTION:

a. CONTRACTOR SHALL NOT DELIVER BACKFILL MATERIALS WITHOUT FACILITY
APPROVAL OF THE MATERIAL.

b.  EXCAVATED SOIL MAY BE USED FOR BACKFILL MATERIAL IF APPROVED BY
THE FACILITY. IMPORTED FILL MATERIAL SHALL MEET SPECIFICATIONS ON
DRAWINGS THE MATERIAL SHALL CONTAIN NO ORGANIC MATTER OR SOFT
FRIABLE PARTICLES.

c. PIPE BEDDING SHALL PROVIDE CONTINUOUS SUPPORT FOR THE PIPE.
BEDDING SHALL BE PLACED IN LAYERS OF 2 INCHES MAXIMUM LOOSE
THICKNESS AND COMPACTED TO 90% COMPACTION. BEDDING PLACED WITHIN 12
INCHES OF THE PIPE SHALL BE COMPACTED BY HAND TAMPING EQUIPMENT OR
VIBRATORY COMPACTION EQUIPMENT ONLY.

d. FILL PLACED GREATER THAN 12
COMPACTED TO 95% MAXIMUM DRY DENSITY.

INCHES ABOVE PIPING SHALL BE

e. CONTRACTOR SHALL WARRANTY ALL COMPACTION TO NOT SETTLE FOR A
PERIOD OF 1 YEAR. WE ANTICIPATE THAT THIS WILL REQUIRE COMPACTION TO
95% AT THE TOP TWO FEET OF BACKFILL.

7.  TESTING:

a.  CONTRACTOR SHALL CONDUCT ALL TESTS NECESSARY TO DEMONSTRATE
THE INTEGRITY OF THE FINISHED PIPING AND EQUIPMENT INSTALLATION TO THE
APPROVAL OF THE FACILITY. ~ CONTRACTOR WILL NOT BE RESPONSIBLE FOR
TESTING EQUIPMENT SUPPLIED BY OTHERS FOR PROPER FUNCTION, BUT IS
REQUIRED TO TEST EQUIPMENT TO VERIFY THAT ALL PLUMBING INSTALLED BY
CONTRACTOR FUNCTIONS AS INTENDED.
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GENERAL 1. ALL CONSTRUCTION WORK SHALL COMPLY WITH THE REQUIREMENTS OF ALL CONSTRUCTION WORK SHALL COMPLY WITH THE REQUIREMENTS OF  CONSTRUCTION WORK SHALL COMPLY WITH THE REQUIREMENTS OF CONSTRUCTION WORK SHALL COMPLY WITH THE REQUIREMENTS OF  WORK SHALL COMPLY WITH THE REQUIREMENTS OF WORK SHALL COMPLY WITH THE REQUIREMENTS OF  SHALL COMPLY WITH THE REQUIREMENTS OF SHALL COMPLY WITH THE REQUIREMENTS OF  COMPLY WITH THE REQUIREMENTS OF COMPLY WITH THE REQUIREMENTS OF  WITH THE REQUIREMENTS OF WITH THE REQUIREMENTS OF  THE REQUIREMENTS OF THE REQUIREMENTS OF  REQUIREMENTS OF REQUIREMENTS OF  OF OF THE LATEST APPLICABLE CODES AND BE COMPLETED ACCORDING TO ACCEPTED  LATEST APPLICABLE CODES AND BE COMPLETED ACCORDING TO ACCEPTED LATEST APPLICABLE CODES AND BE COMPLETED ACCORDING TO ACCEPTED  APPLICABLE CODES AND BE COMPLETED ACCORDING TO ACCEPTED APPLICABLE CODES AND BE COMPLETED ACCORDING TO ACCEPTED  CODES AND BE COMPLETED ACCORDING TO ACCEPTED CODES AND BE COMPLETED ACCORDING TO ACCEPTED  AND BE COMPLETED ACCORDING TO ACCEPTED AND BE COMPLETED ACCORDING TO ACCEPTED  BE COMPLETED ACCORDING TO ACCEPTED BE COMPLETED ACCORDING TO ACCEPTED  COMPLETED ACCORDING TO ACCEPTED COMPLETED ACCORDING TO ACCEPTED  ACCORDING TO ACCEPTED ACCORDING TO ACCEPTED  TO ACCEPTED TO ACCEPTED  ACCEPTED ACCEPTED INDUSTRY STANDARDS.  CONTRACTOR SHALL PAY FOR AND OBTAIN ALL  STANDARDS.  CONTRACTOR SHALL PAY FOR AND OBTAIN ALL STANDARDS.  CONTRACTOR SHALL PAY FOR AND OBTAIN ALL   CONTRACTOR SHALL PAY FOR AND OBTAIN ALL  CONTRACTOR SHALL PAY FOR AND OBTAIN ALL CONTRACTOR SHALL PAY FOR AND OBTAIN ALL  SHALL PAY FOR AND OBTAIN ALL SHALL PAY FOR AND OBTAIN ALL  PAY FOR AND OBTAIN ALL PAY FOR AND OBTAIN ALL  FOR AND OBTAIN ALL FOR AND OBTAIN ALL  AND OBTAIN ALL AND OBTAIN ALL  OBTAIN ALL OBTAIN ALL  ALL ALL NECESSARY PERMITS, LICENSES, AND INSPECTIONS. 2. CONTRACTOR SHALL COMPLY WITH ALL LAWS, ORDINANCES, RULES, AND CONTRACTOR SHALL COMPLY WITH ALL LAWS, ORDINANCES, RULES, AND  SHALL COMPLY WITH ALL LAWS, ORDINANCES, RULES, AND SHALL COMPLY WITH ALL LAWS, ORDINANCES, RULES, AND  COMPLY WITH ALL LAWS, ORDINANCES, RULES, AND COMPLY WITH ALL LAWS, ORDINANCES, RULES, AND  WITH ALL LAWS, ORDINANCES, RULES, AND WITH ALL LAWS, ORDINANCES, RULES, AND  ALL LAWS, ORDINANCES, RULES, AND ALL LAWS, ORDINANCES, RULES, AND  LAWS, ORDINANCES, RULES, AND LAWS, ORDINANCES, RULES, AND  ORDINANCES, RULES, AND ORDINANCES, RULES, AND  RULES, AND RULES, AND  AND AND REGULATIONS APPLICABLE TO THE WORK.  SHOULD CONTRACTOR DISCOVER THAT  APPLICABLE TO THE WORK.  SHOULD CONTRACTOR DISCOVER THAT APPLICABLE TO THE WORK.  SHOULD CONTRACTOR DISCOVER THAT  TO THE WORK.  SHOULD CONTRACTOR DISCOVER THAT TO THE WORK.  SHOULD CONTRACTOR DISCOVER THAT  THE WORK.  SHOULD CONTRACTOR DISCOVER THAT THE WORK.  SHOULD CONTRACTOR DISCOVER THAT  WORK.  SHOULD CONTRACTOR DISCOVER THAT WORK.  SHOULD CONTRACTOR DISCOVER THAT   SHOULD CONTRACTOR DISCOVER THAT  SHOULD CONTRACTOR DISCOVER THAT SHOULD CONTRACTOR DISCOVER THAT  CONTRACTOR DISCOVER THAT CONTRACTOR DISCOVER THAT  DISCOVER THAT DISCOVER THAT  THAT THAT THE DRAWINGS DO NOT COMPLY WITH APPLICABLE LAWS, ORDINANCES, RULES,  DRAWINGS DO NOT COMPLY WITH APPLICABLE LAWS, ORDINANCES, RULES, DRAWINGS DO NOT COMPLY WITH APPLICABLE LAWS, ORDINANCES, RULES,  DO NOT COMPLY WITH APPLICABLE LAWS, ORDINANCES, RULES, DO NOT COMPLY WITH APPLICABLE LAWS, ORDINANCES, RULES,  NOT COMPLY WITH APPLICABLE LAWS, ORDINANCES, RULES, NOT COMPLY WITH APPLICABLE LAWS, ORDINANCES, RULES,  COMPLY WITH APPLICABLE LAWS, ORDINANCES, RULES, COMPLY WITH APPLICABLE LAWS, ORDINANCES, RULES,  WITH APPLICABLE LAWS, ORDINANCES, RULES, WITH APPLICABLE LAWS, ORDINANCES, RULES,  APPLICABLE LAWS, ORDINANCES, RULES, APPLICABLE LAWS, ORDINANCES, RULES,  LAWS, ORDINANCES, RULES, LAWS, ORDINANCES, RULES,  ORDINANCES, RULES, ORDINANCES, RULES,  RULES, RULES, AND REGULATIONS, THE ENGINEER SHALL BE NOTIFIED IMMEDIATELY OF THE  REGULATIONS, THE ENGINEER SHALL BE NOTIFIED IMMEDIATELY OF THE REGULATIONS, THE ENGINEER SHALL BE NOTIFIED IMMEDIATELY OF THE  THE ENGINEER SHALL BE NOTIFIED IMMEDIATELY OF THE THE ENGINEER SHALL BE NOTIFIED IMMEDIATELY OF THE  ENGINEER SHALL BE NOTIFIED IMMEDIATELY OF THE ENGINEER SHALL BE NOTIFIED IMMEDIATELY OF THE  SHALL BE NOTIFIED IMMEDIATELY OF THE SHALL BE NOTIFIED IMMEDIATELY OF THE  BE NOTIFIED IMMEDIATELY OF THE BE NOTIFIED IMMEDIATELY OF THE  NOTIFIED IMMEDIATELY OF THE NOTIFIED IMMEDIATELY OF THE  IMMEDIATELY OF THE IMMEDIATELY OF THE  OF THE OF THE  THE THE VARIANCE.  IF CONTRACTOR PERFORMS ANY WORK KNOWING IT TO BE   IF CONTRACTOR PERFORMS ANY WORK KNOWING IT TO BE  IF CONTRACTOR PERFORMS ANY WORK KNOWING IT TO BE IF CONTRACTOR PERFORMS ANY WORK KNOWING IT TO BE  CONTRACTOR PERFORMS ANY WORK KNOWING IT TO BE CONTRACTOR PERFORMS ANY WORK KNOWING IT TO BE  PERFORMS ANY WORK KNOWING IT TO BE PERFORMS ANY WORK KNOWING IT TO BE  ANY WORK KNOWING IT TO BE ANY WORK KNOWING IT TO BE  WORK KNOWING IT TO BE WORK KNOWING IT TO BE  KNOWING IT TO BE KNOWING IT TO BE  IT TO BE IT TO BE  TO BE TO BE  BE BE CONTRARY TO ANY LAWS, ORDINANCES, RULES, OR REGULATIONS, CONTRACTOR  TO ANY LAWS, ORDINANCES, RULES, OR REGULATIONS, CONTRACTOR TO ANY LAWS, ORDINANCES, RULES, OR REGULATIONS, CONTRACTOR  ANY LAWS, ORDINANCES, RULES, OR REGULATIONS, CONTRACTOR ANY LAWS, ORDINANCES, RULES, OR REGULATIONS, CONTRACTOR  LAWS, ORDINANCES, RULES, OR REGULATIONS, CONTRACTOR LAWS, ORDINANCES, RULES, OR REGULATIONS, CONTRACTOR  ORDINANCES, RULES, OR REGULATIONS, CONTRACTOR ORDINANCES, RULES, OR REGULATIONS, CONTRACTOR  RULES, OR REGULATIONS, CONTRACTOR RULES, OR REGULATIONS, CONTRACTOR  OR REGULATIONS, CONTRACTOR OR REGULATIONS, CONTRACTOR  REGULATIONS, CONTRACTOR REGULATIONS, CONTRACTOR  CONTRACTOR CONTRACTOR SHALL BEAR ALL RESPONSIBILITY AND COSTS ARISING THEREFROM.  THESE  BEAR ALL RESPONSIBILITY AND COSTS ARISING THEREFROM.  THESE BEAR ALL RESPONSIBILITY AND COSTS ARISING THEREFROM.  THESE  ALL RESPONSIBILITY AND COSTS ARISING THEREFROM.  THESE ALL RESPONSIBILITY AND COSTS ARISING THEREFROM.  THESE  RESPONSIBILITY AND COSTS ARISING THEREFROM.  THESE RESPONSIBILITY AND COSTS ARISING THEREFROM.  THESE  AND COSTS ARISING THEREFROM.  THESE AND COSTS ARISING THEREFROM.  THESE  COSTS ARISING THEREFROM.  THESE COSTS ARISING THEREFROM.  THESE  ARISING THEREFROM.  THESE ARISING THEREFROM.  THESE  THEREFROM.  THESE THEREFROM.  THESE   THESE  THESE THESE SPECIFICATIONS AND DRAWINGS OUTLINE THE MINIMUM REQUIREMENTS FOR  AND DRAWINGS OUTLINE THE MINIMUM REQUIREMENTS FOR AND DRAWINGS OUTLINE THE MINIMUM REQUIREMENTS FOR  DRAWINGS OUTLINE THE MINIMUM REQUIREMENTS FOR DRAWINGS OUTLINE THE MINIMUM REQUIREMENTS FOR  OUTLINE THE MINIMUM REQUIREMENTS FOR OUTLINE THE MINIMUM REQUIREMENTS FOR  THE MINIMUM REQUIREMENTS FOR THE MINIMUM REQUIREMENTS FOR  MINIMUM REQUIREMENTS FOR MINIMUM REQUIREMENTS FOR  REQUIREMENTS FOR REQUIREMENTS FOR  FOR FOR CONSTRUCTION. 3. INFORMATION REGARDING EXISTING CONDITIONS HAS BEEN DETERMINED AS INFORMATION REGARDING EXISTING CONDITIONS HAS BEEN DETERMINED AS  REGARDING EXISTING CONDITIONS HAS BEEN DETERMINED AS REGARDING EXISTING CONDITIONS HAS BEEN DETERMINED AS  EXISTING CONDITIONS HAS BEEN DETERMINED AS EXISTING CONDITIONS HAS BEEN DETERMINED AS  CONDITIONS HAS BEEN DETERMINED AS CONDITIONS HAS BEEN DETERMINED AS  HAS BEEN DETERMINED AS HAS BEEN DETERMINED AS  BEEN DETERMINED AS BEEN DETERMINED AS  DETERMINED AS DETERMINED AS  AS AS REASONABLY AS POSSIBLE, BUT MAY NOT BE SHOWN EXACTLY OR COMPLETELY.   AS POSSIBLE, BUT MAY NOT BE SHOWN EXACTLY OR COMPLETELY.  AS POSSIBLE, BUT MAY NOT BE SHOWN EXACTLY OR COMPLETELY.   POSSIBLE, BUT MAY NOT BE SHOWN EXACTLY OR COMPLETELY.  POSSIBLE, BUT MAY NOT BE SHOWN EXACTLY OR COMPLETELY.   BUT MAY NOT BE SHOWN EXACTLY OR COMPLETELY.  BUT MAY NOT BE SHOWN EXACTLY OR COMPLETELY.   MAY NOT BE SHOWN EXACTLY OR COMPLETELY.  MAY NOT BE SHOWN EXACTLY OR COMPLETELY.   NOT BE SHOWN EXACTLY OR COMPLETELY.  NOT BE SHOWN EXACTLY OR COMPLETELY.   BE SHOWN EXACTLY OR COMPLETELY.  BE SHOWN EXACTLY OR COMPLETELY.   SHOWN EXACTLY OR COMPLETELY.  SHOWN EXACTLY OR COMPLETELY.   EXACTLY OR COMPLETELY.  EXACTLY OR COMPLETELY.   OR COMPLETELY.  OR COMPLETELY.   COMPLETELY.  COMPLETELY.  CONTRACTOR SHALL REPORT ANY DISCREPANCIES TO THE ENGINEER.  ALL ITEMS  SHALL REPORT ANY DISCREPANCIES TO THE ENGINEER.  ALL ITEMS SHALL REPORT ANY DISCREPANCIES TO THE ENGINEER.  ALL ITEMS  REPORT ANY DISCREPANCIES TO THE ENGINEER.  ALL ITEMS REPORT ANY DISCREPANCIES TO THE ENGINEER.  ALL ITEMS  ANY DISCREPANCIES TO THE ENGINEER.  ALL ITEMS ANY DISCREPANCIES TO THE ENGINEER.  ALL ITEMS  DISCREPANCIES TO THE ENGINEER.  ALL ITEMS DISCREPANCIES TO THE ENGINEER.  ALL ITEMS  TO THE ENGINEER.  ALL ITEMS TO THE ENGINEER.  ALL ITEMS  THE ENGINEER.  ALL ITEMS THE ENGINEER.  ALL ITEMS  ENGINEER.  ALL ITEMS ENGINEER.  ALL ITEMS   ALL ITEMS  ALL ITEMS ALL ITEMS  ITEMS ITEMS INDICATED TO BE CONFIRMED OR VERIFIED SHALL BE DONE SO BY CONTRACTOR  TO BE CONFIRMED OR VERIFIED SHALL BE DONE SO BY CONTRACTOR TO BE CONFIRMED OR VERIFIED SHALL BE DONE SO BY CONTRACTOR  BE CONFIRMED OR VERIFIED SHALL BE DONE SO BY CONTRACTOR BE CONFIRMED OR VERIFIED SHALL BE DONE SO BY CONTRACTOR  CONFIRMED OR VERIFIED SHALL BE DONE SO BY CONTRACTOR CONFIRMED OR VERIFIED SHALL BE DONE SO BY CONTRACTOR  OR VERIFIED SHALL BE DONE SO BY CONTRACTOR OR VERIFIED SHALL BE DONE SO BY CONTRACTOR  VERIFIED SHALL BE DONE SO BY CONTRACTOR VERIFIED SHALL BE DONE SO BY CONTRACTOR  SHALL BE DONE SO BY CONTRACTOR SHALL BE DONE SO BY CONTRACTOR  BE DONE SO BY CONTRACTOR BE DONE SO BY CONTRACTOR  DONE SO BY CONTRACTOR DONE SO BY CONTRACTOR  SO BY CONTRACTOR SO BY CONTRACTOR  BY CONTRACTOR BY CONTRACTOR  CONTRACTOR CONTRACTOR PRIOR TO COMMENCING WITH THE SPECIFIED WORK.   4. CONTRACTOR SHALL PROTECT ALL EXISTING STRUCTURES, FINISHES, CONTRACTOR SHALL PROTECT ALL EXISTING STRUCTURES, FINISHES,  SHALL PROTECT ALL EXISTING STRUCTURES, FINISHES, SHALL PROTECT ALL EXISTING STRUCTURES, FINISHES,  PROTECT ALL EXISTING STRUCTURES, FINISHES, PROTECT ALL EXISTING STRUCTURES, FINISHES,  ALL EXISTING STRUCTURES, FINISHES, ALL EXISTING STRUCTURES, FINISHES,  EXISTING STRUCTURES, FINISHES, EXISTING STRUCTURES, FINISHES,  STRUCTURES, FINISHES, STRUCTURES, FINISHES,  FINISHES, FINISHES, EQUIPMENT, AND FURNISHINGS SCHEDULED TO REMAIN.  REPAIR AND/OR  AND FURNISHINGS SCHEDULED TO REMAIN.  REPAIR AND/OR AND FURNISHINGS SCHEDULED TO REMAIN.  REPAIR AND/OR  FURNISHINGS SCHEDULED TO REMAIN.  REPAIR AND/OR FURNISHINGS SCHEDULED TO REMAIN.  REPAIR AND/OR  SCHEDULED TO REMAIN.  REPAIR AND/OR SCHEDULED TO REMAIN.  REPAIR AND/OR  TO REMAIN.  REPAIR AND/OR TO REMAIN.  REPAIR AND/OR  REMAIN.  REPAIR AND/OR REMAIN.  REPAIR AND/OR   REPAIR AND/OR  REPAIR AND/OR REPAIR AND/OR  AND/OR AND/OR REPLACEMENT OF DAMAGED MATERIALS WILL BE THE RESPONSIBILITY OF  OF DAMAGED MATERIALS WILL BE THE RESPONSIBILITY OF OF DAMAGED MATERIALS WILL BE THE RESPONSIBILITY OF  DAMAGED MATERIALS WILL BE THE RESPONSIBILITY OF DAMAGED MATERIALS WILL BE THE RESPONSIBILITY OF  MATERIALS WILL BE THE RESPONSIBILITY OF MATERIALS WILL BE THE RESPONSIBILITY OF  WILL BE THE RESPONSIBILITY OF WILL BE THE RESPONSIBILITY OF  BE THE RESPONSIBILITY OF BE THE RESPONSIBILITY OF  THE RESPONSIBILITY OF THE RESPONSIBILITY OF  RESPONSIBILITY OF RESPONSIBILITY OF  OF OF CONTRACTOR.  RESTORATION SHALL MATCH ORIGINAL UNDISTURBED CONDITIONS. 5. PRODUCTION EQUIPMENT AND CRITICAL INFRASTRUCTURE TO FACILITY PRODUCTION EQUIPMENT AND CRITICAL INFRASTRUCTURE TO FACILITY  EQUIPMENT AND CRITICAL INFRASTRUCTURE TO FACILITY EQUIPMENT AND CRITICAL INFRASTRUCTURE TO FACILITY  AND CRITICAL INFRASTRUCTURE TO FACILITY AND CRITICAL INFRASTRUCTURE TO FACILITY  CRITICAL INFRASTRUCTURE TO FACILITY CRITICAL INFRASTRUCTURE TO FACILITY  INFRASTRUCTURE TO FACILITY INFRASTRUCTURE TO FACILITY  TO FACILITY TO FACILITY  FACILITY FACILITY OPERATIONS MUST BE PROTECTED. WORK NEAR PRODUCTION EQUIPMENT MUST  MUST BE PROTECTED. WORK NEAR PRODUCTION EQUIPMENT MUST MUST BE PROTECTED. WORK NEAR PRODUCTION EQUIPMENT MUST  BE PROTECTED. WORK NEAR PRODUCTION EQUIPMENT MUST BE PROTECTED. WORK NEAR PRODUCTION EQUIPMENT MUST  PROTECTED. WORK NEAR PRODUCTION EQUIPMENT MUST PROTECTED. WORK NEAR PRODUCTION EQUIPMENT MUST  WORK NEAR PRODUCTION EQUIPMENT MUST WORK NEAR PRODUCTION EQUIPMENT MUST  NEAR PRODUCTION EQUIPMENT MUST NEAR PRODUCTION EQUIPMENT MUST  PRODUCTION EQUIPMENT MUST PRODUCTION EQUIPMENT MUST  EQUIPMENT MUST EQUIPMENT MUST  MUST MUST BE DONE IN COOPERATION WITH FACILITY STAFF. 6. ALL NEW MATERIALS, WORK AND FINISHES SHALL MATCH EXISTING ALL NEW MATERIALS, WORK AND FINISHES SHALL MATCH EXISTING  NEW MATERIALS, WORK AND FINISHES SHALL MATCH EXISTING NEW MATERIALS, WORK AND FINISHES SHALL MATCH EXISTING  MATERIALS, WORK AND FINISHES SHALL MATCH EXISTING MATERIALS, WORK AND FINISHES SHALL MATCH EXISTING  WORK AND FINISHES SHALL MATCH EXISTING WORK AND FINISHES SHALL MATCH EXISTING  AND FINISHES SHALL MATCH EXISTING AND FINISHES SHALL MATCH EXISTING  FINISHES SHALL MATCH EXISTING FINISHES SHALL MATCH EXISTING  SHALL MATCH EXISTING SHALL MATCH EXISTING  MATCH EXISTING MATCH EXISTING  EXISTING EXISTING UNDISTURBED MATERIALS AND WORK OF SIMILAR FUNCTION AND FINISHES  MATERIALS AND WORK OF SIMILAR FUNCTION AND FINISHES MATERIALS AND WORK OF SIMILAR FUNCTION AND FINISHES  AND WORK OF SIMILAR FUNCTION AND FINISHES AND WORK OF SIMILAR FUNCTION AND FINISHES  WORK OF SIMILAR FUNCTION AND FINISHES WORK OF SIMILAR FUNCTION AND FINISHES  OF SIMILAR FUNCTION AND FINISHES OF SIMILAR FUNCTION AND FINISHES  SIMILAR FUNCTION AND FINISHES SIMILAR FUNCTION AND FINISHES  FUNCTION AND FINISHES FUNCTION AND FINISHES  AND FINISHES AND FINISHES  FINISHES FINISHES EXCEPT WHERE MORE RIGID REQUIREMENTS ARE SPECIFIED OR ARE REQUIRED  WHERE MORE RIGID REQUIREMENTS ARE SPECIFIED OR ARE REQUIRED WHERE MORE RIGID REQUIREMENTS ARE SPECIFIED OR ARE REQUIRED  MORE RIGID REQUIREMENTS ARE SPECIFIED OR ARE REQUIRED MORE RIGID REQUIREMENTS ARE SPECIFIED OR ARE REQUIRED  RIGID REQUIREMENTS ARE SPECIFIED OR ARE REQUIRED RIGID REQUIREMENTS ARE SPECIFIED OR ARE REQUIRED  REQUIREMENTS ARE SPECIFIED OR ARE REQUIRED REQUIREMENTS ARE SPECIFIED OR ARE REQUIRED  ARE SPECIFIED OR ARE REQUIRED ARE SPECIFIED OR ARE REQUIRED  SPECIFIED OR ARE REQUIRED SPECIFIED OR ARE REQUIRED  OR ARE REQUIRED OR ARE REQUIRED  ARE REQUIRED ARE REQUIRED  REQUIRED REQUIRED BY APPLICABLE CODES.  REPAIR, PATCH, AND REPLACE ALL EXISTING WORK  APPLICABLE CODES.  REPAIR, PATCH, AND REPLACE ALL EXISTING WORK APPLICABLE CODES.  REPAIR, PATCH, AND REPLACE ALL EXISTING WORK  CODES.  REPAIR, PATCH, AND REPLACE ALL EXISTING WORK CODES.  REPAIR, PATCH, AND REPLACE ALL EXISTING WORK   REPAIR, PATCH, AND REPLACE ALL EXISTING WORK  REPAIR, PATCH, AND REPLACE ALL EXISTING WORK REPAIR, PATCH, AND REPLACE ALL EXISTING WORK  PATCH, AND REPLACE ALL EXISTING WORK PATCH, AND REPLACE ALL EXISTING WORK  AND REPLACE ALL EXISTING WORK AND REPLACE ALL EXISTING WORK  REPLACE ALL EXISTING WORK REPLACE ALL EXISTING WORK  ALL EXISTING WORK ALL EXISTING WORK  EXISTING WORK EXISTING WORK  WORK WORK DAMAGED DUE TO THIS WORK INCLUDING SURFACES AND FINISHES DISTURBED  DUE TO THIS WORK INCLUDING SURFACES AND FINISHES DISTURBED DUE TO THIS WORK INCLUDING SURFACES AND FINISHES DISTURBED  TO THIS WORK INCLUDING SURFACES AND FINISHES DISTURBED TO THIS WORK INCLUDING SURFACES AND FINISHES DISTURBED  THIS WORK INCLUDING SURFACES AND FINISHES DISTURBED THIS WORK INCLUDING SURFACES AND FINISHES DISTURBED  WORK INCLUDING SURFACES AND FINISHES DISTURBED WORK INCLUDING SURFACES AND FINISHES DISTURBED  INCLUDING SURFACES AND FINISHES DISTURBED INCLUDING SURFACES AND FINISHES DISTURBED  SURFACES AND FINISHES DISTURBED SURFACES AND FINISHES DISTURBED  AND FINISHES DISTURBED AND FINISHES DISTURBED  FINISHES DISTURBED FINISHES DISTURBED  DISTURBED DISTURBED BY PLUMBING, MECHANICAL, FIRE SPRINKLER OR ELECTRICAL WORK, TO MATCH  PLUMBING, MECHANICAL, FIRE SPRINKLER OR ELECTRICAL WORK, TO MATCH PLUMBING, MECHANICAL, FIRE SPRINKLER OR ELECTRICAL WORK, TO MATCH  MECHANICAL, FIRE SPRINKLER OR ELECTRICAL WORK, TO MATCH MECHANICAL, FIRE SPRINKLER OR ELECTRICAL WORK, TO MATCH  FIRE SPRINKLER OR ELECTRICAL WORK, TO MATCH FIRE SPRINKLER OR ELECTRICAL WORK, TO MATCH  SPRINKLER OR ELECTRICAL WORK, TO MATCH SPRINKLER OR ELECTRICAL WORK, TO MATCH  OR ELECTRICAL WORK, TO MATCH OR ELECTRICAL WORK, TO MATCH  ELECTRICAL WORK, TO MATCH ELECTRICAL WORK, TO MATCH  WORK, TO MATCH WORK, TO MATCH  TO MATCH TO MATCH  MATCH MATCH ORIGINAL UNDISTURBED CONDITIONS. 7. CONTRACTOR SHALL PROVIDE AND ENSURE ALL WORK COMPLIES WITH ALL CONTRACTOR SHALL PROVIDE AND ENSURE ALL WORK COMPLIES WITH ALL  SHALL PROVIDE AND ENSURE ALL WORK COMPLIES WITH ALL SHALL PROVIDE AND ENSURE ALL WORK COMPLIES WITH ALL  PROVIDE AND ENSURE ALL WORK COMPLIES WITH ALL PROVIDE AND ENSURE ALL WORK COMPLIES WITH ALL  AND ENSURE ALL WORK COMPLIES WITH ALL AND ENSURE ALL WORK COMPLIES WITH ALL  ENSURE ALL WORK COMPLIES WITH ALL ENSURE ALL WORK COMPLIES WITH ALL  ALL WORK COMPLIES WITH ALL ALL WORK COMPLIES WITH ALL  WORK COMPLIES WITH ALL WORK COMPLIES WITH ALL  COMPLIES WITH ALL COMPLIES WITH ALL  WITH ALL WITH ALL  ALL ALL APPLICABLE STANDARDS, CODES, AND PRACTICES.   SPECIFICATIONS A. GENERAL REQUIREMENTS: GENERAL REQUIREMENTS: PERMITS, INSPECTIONS, AND TESTS:  IF CONSTRUCTION PERMITS ARE REQUIRED,  INSPECTIONS, AND TESTS:  IF CONSTRUCTION PERMITS ARE REQUIRED, INSPECTIONS, AND TESTS:  IF CONSTRUCTION PERMITS ARE REQUIRED,  AND TESTS:  IF CONSTRUCTION PERMITS ARE REQUIRED, AND TESTS:  IF CONSTRUCTION PERMITS ARE REQUIRED,  TESTS:  IF CONSTRUCTION PERMITS ARE REQUIRED, TESTS:  IF CONSTRUCTION PERMITS ARE REQUIRED,   IF CONSTRUCTION PERMITS ARE REQUIRED,  IF CONSTRUCTION PERMITS ARE REQUIRED, IF CONSTRUCTION PERMITS ARE REQUIRED,  CONSTRUCTION PERMITS ARE REQUIRED, CONSTRUCTION PERMITS ARE REQUIRED,  PERMITS ARE REQUIRED, PERMITS ARE REQUIRED,  ARE REQUIRED, ARE REQUIRED,  REQUIRED, REQUIRED, CONTRACTOR SHALL ENSURE THAT ALL PERMITS HAVE BEEN OBTAINED.   SHALL ENSURE THAT ALL PERMITS HAVE BEEN OBTAINED.  SHALL ENSURE THAT ALL PERMITS HAVE BEEN OBTAINED.   ENSURE THAT ALL PERMITS HAVE BEEN OBTAINED.  ENSURE THAT ALL PERMITS HAVE BEEN OBTAINED.   THAT ALL PERMITS HAVE BEEN OBTAINED.  THAT ALL PERMITS HAVE BEEN OBTAINED.   ALL PERMITS HAVE BEEN OBTAINED.  ALL PERMITS HAVE BEEN OBTAINED.   PERMITS HAVE BEEN OBTAINED.  PERMITS HAVE BEEN OBTAINED.   HAVE BEEN OBTAINED.  HAVE BEEN OBTAINED.   BEEN OBTAINED.  BEEN OBTAINED.   OBTAINED.  OBTAINED.  CONTRACTOR SHALL POST ALL PERMITS AND COORDINATE ALL INSPECTIONS AND  SHALL POST ALL PERMITS AND COORDINATE ALL INSPECTIONS AND SHALL POST ALL PERMITS AND COORDINATE ALL INSPECTIONS AND  POST ALL PERMITS AND COORDINATE ALL INSPECTIONS AND POST ALL PERMITS AND COORDINATE ALL INSPECTIONS AND  ALL PERMITS AND COORDINATE ALL INSPECTIONS AND ALL PERMITS AND COORDINATE ALL INSPECTIONS AND  PERMITS AND COORDINATE ALL INSPECTIONS AND PERMITS AND COORDINATE ALL INSPECTIONS AND  AND COORDINATE ALL INSPECTIONS AND AND COORDINATE ALL INSPECTIONS AND  COORDINATE ALL INSPECTIONS AND COORDINATE ALL INSPECTIONS AND  ALL INSPECTIONS AND ALL INSPECTIONS AND  INSPECTIONS AND INSPECTIONS AND  AND AND TESTS, AS REQUIRED, WITH LOCAL AUTHORITIES AND THE ENGINEER.   1. PROTECTION OF EXISTING FACILITIES:  PROTECTION OF EXISTING FACILITIES:  a. SEE GENERAL NOTE 5. SEE GENERAL NOTE 5. b. CONTRACTOR IS RESPONSIBLE FOR PROTECTION OF ALL FACILITIES, CONTRACTOR IS RESPONSIBLE FOR PROTECTION OF ALL FACILITIES,  IS RESPONSIBLE FOR PROTECTION OF ALL FACILITIES, IS RESPONSIBLE FOR PROTECTION OF ALL FACILITIES,  RESPONSIBLE FOR PROTECTION OF ALL FACILITIES, RESPONSIBLE FOR PROTECTION OF ALL FACILITIES,  FOR PROTECTION OF ALL FACILITIES, FOR PROTECTION OF ALL FACILITIES,  PROTECTION OF ALL FACILITIES, PROTECTION OF ALL FACILITIES,  OF ALL FACILITIES, OF ALL FACILITIES,  ALL FACILITIES, ALL FACILITIES,  FACILITIES, FACILITIES, UTILITIES, STRUCTURES, AND FEATURES ON THE PROPERTY OR NEARBY THAT  STRUCTURES, AND FEATURES ON THE PROPERTY OR NEARBY THAT STRUCTURES, AND FEATURES ON THE PROPERTY OR NEARBY THAT  AND FEATURES ON THE PROPERTY OR NEARBY THAT AND FEATURES ON THE PROPERTY OR NEARBY THAT  FEATURES ON THE PROPERTY OR NEARBY THAT FEATURES ON THE PROPERTY OR NEARBY THAT  ON THE PROPERTY OR NEARBY THAT ON THE PROPERTY OR NEARBY THAT  THE PROPERTY OR NEARBY THAT THE PROPERTY OR NEARBY THAT  PROPERTY OR NEARBY THAT PROPERTY OR NEARBY THAT  OR NEARBY THAT OR NEARBY THAT  NEARBY THAT NEARBY THAT  THAT THAT ARE TO REMAIN IN-PLACE AFTER COMPLETION OF THE PROJECT.    c. NO EXCAVATION SHALL BE PERFORMED UNTIL SITE UTILITIES HAVE BEEN NO EXCAVATION SHALL BE PERFORMED UNTIL SITE UTILITIES HAVE BEEN  EXCAVATION SHALL BE PERFORMED UNTIL SITE UTILITIES HAVE BEEN EXCAVATION SHALL BE PERFORMED UNTIL SITE UTILITIES HAVE BEEN  SHALL BE PERFORMED UNTIL SITE UTILITIES HAVE BEEN SHALL BE PERFORMED UNTIL SITE UTILITIES HAVE BEEN  BE PERFORMED UNTIL SITE UTILITIES HAVE BEEN BE PERFORMED UNTIL SITE UTILITIES HAVE BEEN  PERFORMED UNTIL SITE UTILITIES HAVE BEEN PERFORMED UNTIL SITE UTILITIES HAVE BEEN  UNTIL SITE UTILITIES HAVE BEEN UNTIL SITE UTILITIES HAVE BEEN  SITE UTILITIES HAVE BEEN SITE UTILITIES HAVE BEEN  UTILITIES HAVE BEEN UTILITIES HAVE BEEN  HAVE BEEN HAVE BEEN  BEEN BEEN FIELD LOCATED BY A PRIVATE UTILITY LOCATING COMPANY AND FACILITY STAFF  LOCATED BY A PRIVATE UTILITY LOCATING COMPANY AND FACILITY STAFF LOCATED BY A PRIVATE UTILITY LOCATING COMPANY AND FACILITY STAFF  BY A PRIVATE UTILITY LOCATING COMPANY AND FACILITY STAFF BY A PRIVATE UTILITY LOCATING COMPANY AND FACILITY STAFF  A PRIVATE UTILITY LOCATING COMPANY AND FACILITY STAFF A PRIVATE UTILITY LOCATING COMPANY AND FACILITY STAFF  PRIVATE UTILITY LOCATING COMPANY AND FACILITY STAFF PRIVATE UTILITY LOCATING COMPANY AND FACILITY STAFF  UTILITY LOCATING COMPANY AND FACILITY STAFF UTILITY LOCATING COMPANY AND FACILITY STAFF  LOCATING COMPANY AND FACILITY STAFF LOCATING COMPANY AND FACILITY STAFF  COMPANY AND FACILITY STAFF COMPANY AND FACILITY STAFF  AND FACILITY STAFF AND FACILITY STAFF  FACILITY STAFF FACILITY STAFF  STAFF STAFF APPROVE EXCAVATION LOCATION. CONTRACTOR SHALL ALSO NOTIFY PUBLIC  EXCAVATION LOCATION. CONTRACTOR SHALL ALSO NOTIFY PUBLIC EXCAVATION LOCATION. CONTRACTOR SHALL ALSO NOTIFY PUBLIC  LOCATION. CONTRACTOR SHALL ALSO NOTIFY PUBLIC LOCATION. CONTRACTOR SHALL ALSO NOTIFY PUBLIC  CONTRACTOR SHALL ALSO NOTIFY PUBLIC CONTRACTOR SHALL ALSO NOTIFY PUBLIC  SHALL ALSO NOTIFY PUBLIC SHALL ALSO NOTIFY PUBLIC  ALSO NOTIFY PUBLIC ALSO NOTIFY PUBLIC  NOTIFY PUBLIC NOTIFY PUBLIC  PUBLIC PUBLIC UTILITY LOCATE SERVICES.  CONTRACTOR SHALL TAKE THE NECESSARY  LOCATE SERVICES.  CONTRACTOR SHALL TAKE THE NECESSARY LOCATE SERVICES.  CONTRACTOR SHALL TAKE THE NECESSARY  SERVICES.  CONTRACTOR SHALL TAKE THE NECESSARY SERVICES.  CONTRACTOR SHALL TAKE THE NECESSARY   CONTRACTOR SHALL TAKE THE NECESSARY  CONTRACTOR SHALL TAKE THE NECESSARY CONTRACTOR SHALL TAKE THE NECESSARY  SHALL TAKE THE NECESSARY SHALL TAKE THE NECESSARY  TAKE THE NECESSARY TAKE THE NECESSARY  THE NECESSARY THE NECESSARY  NECESSARY NECESSARY PRECAUTIONS TO ENSURE NO DAMAGE OCCURS TO EXISTING STRUCTURES AND  TO ENSURE NO DAMAGE OCCURS TO EXISTING STRUCTURES AND TO ENSURE NO DAMAGE OCCURS TO EXISTING STRUCTURES AND  ENSURE NO DAMAGE OCCURS TO EXISTING STRUCTURES AND ENSURE NO DAMAGE OCCURS TO EXISTING STRUCTURES AND  NO DAMAGE OCCURS TO EXISTING STRUCTURES AND NO DAMAGE OCCURS TO EXISTING STRUCTURES AND  DAMAGE OCCURS TO EXISTING STRUCTURES AND DAMAGE OCCURS TO EXISTING STRUCTURES AND  OCCURS TO EXISTING STRUCTURES AND OCCURS TO EXISTING STRUCTURES AND  TO EXISTING STRUCTURES AND TO EXISTING STRUCTURES AND  EXISTING STRUCTURES AND EXISTING STRUCTURES AND  STRUCTURES AND STRUCTURES AND  AND AND UTILITIES. DAMAGE TO EXISTING STRUCTURES AND UTILITIES RESULTING FROM  DAMAGE TO EXISTING STRUCTURES AND UTILITIES RESULTING FROM DAMAGE TO EXISTING STRUCTURES AND UTILITIES RESULTING FROM  TO EXISTING STRUCTURES AND UTILITIES RESULTING FROM TO EXISTING STRUCTURES AND UTILITIES RESULTING FROM  EXISTING STRUCTURES AND UTILITIES RESULTING FROM EXISTING STRUCTURES AND UTILITIES RESULTING FROM  STRUCTURES AND UTILITIES RESULTING FROM STRUCTURES AND UTILITIES RESULTING FROM  AND UTILITIES RESULTING FROM AND UTILITIES RESULTING FROM  UTILITIES RESULTING FROM UTILITIES RESULTING FROM  RESULTING FROM RESULTING FROM  FROM FROM CONTRACTOR'S OPERATIONS SHALL BE REPAIRED AT NO ADDITIONAL COST TO  OPERATIONS SHALL BE REPAIRED AT NO ADDITIONAL COST TO OPERATIONS SHALL BE REPAIRED AT NO ADDITIONAL COST TO  SHALL BE REPAIRED AT NO ADDITIONAL COST TO SHALL BE REPAIRED AT NO ADDITIONAL COST TO  BE REPAIRED AT NO ADDITIONAL COST TO BE REPAIRED AT NO ADDITIONAL COST TO  REPAIRED AT NO ADDITIONAL COST TO REPAIRED AT NO ADDITIONAL COST TO  AT NO ADDITIONAL COST TO AT NO ADDITIONAL COST TO  NO ADDITIONAL COST TO NO ADDITIONAL COST TO  ADDITIONAL COST TO ADDITIONAL COST TO  COST TO COST TO  TO TO THE FACILITY. UTILITIES ENCOUNTERED THAT WERE NOT PREVIOUSLY SHOWN OR  FACILITY. UTILITIES ENCOUNTERED THAT WERE NOT PREVIOUSLY SHOWN OR FACILITY. UTILITIES ENCOUNTERED THAT WERE NOT PREVIOUSLY SHOWN OR  UTILITIES ENCOUNTERED THAT WERE NOT PREVIOUSLY SHOWN OR UTILITIES ENCOUNTERED THAT WERE NOT PREVIOUSLY SHOWN OR  ENCOUNTERED THAT WERE NOT PREVIOUSLY SHOWN OR ENCOUNTERED THAT WERE NOT PREVIOUSLY SHOWN OR  THAT WERE NOT PREVIOUSLY SHOWN OR THAT WERE NOT PREVIOUSLY SHOWN OR  WERE NOT PREVIOUSLY SHOWN OR WERE NOT PREVIOUSLY SHOWN OR  NOT PREVIOUSLY SHOWN OR NOT PREVIOUSLY SHOWN OR  PREVIOUSLY SHOWN OR PREVIOUSLY SHOWN OR  SHOWN OR SHOWN OR  OR OR OTHERWISE LOCATED SHALL NOT BE DISTURBED WITHOUT APPROVAL FROM THE  LOCATED SHALL NOT BE DISTURBED WITHOUT APPROVAL FROM THE LOCATED SHALL NOT BE DISTURBED WITHOUT APPROVAL FROM THE  SHALL NOT BE DISTURBED WITHOUT APPROVAL FROM THE SHALL NOT BE DISTURBED WITHOUT APPROVAL FROM THE  NOT BE DISTURBED WITHOUT APPROVAL FROM THE NOT BE DISTURBED WITHOUT APPROVAL FROM THE  BE DISTURBED WITHOUT APPROVAL FROM THE BE DISTURBED WITHOUT APPROVAL FROM THE  DISTURBED WITHOUT APPROVAL FROM THE DISTURBED WITHOUT APPROVAL FROM THE  WITHOUT APPROVAL FROM THE WITHOUT APPROVAL FROM THE  APPROVAL FROM THE APPROVAL FROM THE  FROM THE FROM THE  THE THE ENGINEER.  2. VERIFICATION: VERIFICATION: a. ALL DETAILS HAVE NOT BEEN PROVIDED ON THESE DRAWINGS.  IT SHALL ALL DETAILS HAVE NOT BEEN PROVIDED ON THESE DRAWINGS.  IT SHALL  DETAILS HAVE NOT BEEN PROVIDED ON THESE DRAWINGS.  IT SHALL DETAILS HAVE NOT BEEN PROVIDED ON THESE DRAWINGS.  IT SHALL  HAVE NOT BEEN PROVIDED ON THESE DRAWINGS.  IT SHALL HAVE NOT BEEN PROVIDED ON THESE DRAWINGS.  IT SHALL  NOT BEEN PROVIDED ON THESE DRAWINGS.  IT SHALL NOT BEEN PROVIDED ON THESE DRAWINGS.  IT SHALL  BEEN PROVIDED ON THESE DRAWINGS.  IT SHALL BEEN PROVIDED ON THESE DRAWINGS.  IT SHALL  PROVIDED ON THESE DRAWINGS.  IT SHALL PROVIDED ON THESE DRAWINGS.  IT SHALL  ON THESE DRAWINGS.  IT SHALL ON THESE DRAWINGS.  IT SHALL  THESE DRAWINGS.  IT SHALL THESE DRAWINGS.  IT SHALL  DRAWINGS.  IT SHALL DRAWINGS.  IT SHALL   IT SHALL  IT SHALL IT SHALL  SHALL SHALL BE CONTRACTOR'S RESPONSIBILITY, PRIOR TO SUBMITTING A BID, TO VERIFY  CONTRACTOR'S RESPONSIBILITY, PRIOR TO SUBMITTING A BID, TO VERIFY CONTRACTOR'S RESPONSIBILITY, PRIOR TO SUBMITTING A BID, TO VERIFY  RESPONSIBILITY, PRIOR TO SUBMITTING A BID, TO VERIFY RESPONSIBILITY, PRIOR TO SUBMITTING A BID, TO VERIFY  PRIOR TO SUBMITTING A BID, TO VERIFY PRIOR TO SUBMITTING A BID, TO VERIFY  TO SUBMITTING A BID, TO VERIFY TO SUBMITTING A BID, TO VERIFY  SUBMITTING A BID, TO VERIFY SUBMITTING A BID, TO VERIFY  A BID, TO VERIFY A BID, TO VERIFY  BID, TO VERIFY BID, TO VERIFY  TO VERIFY TO VERIFY  VERIFY VERIFY DETAILS NOT SHOWN ON THE DRAWINGS. b. DIMENSIONS, ELEVATIONS, AND COORDINATES SHALL BE VERIFIED BY DIMENSIONS, ELEVATIONS, AND COORDINATES SHALL BE VERIFIED BY  ELEVATIONS, AND COORDINATES SHALL BE VERIFIED BY ELEVATIONS, AND COORDINATES SHALL BE VERIFIED BY  AND COORDINATES SHALL BE VERIFIED BY AND COORDINATES SHALL BE VERIFIED BY  COORDINATES SHALL BE VERIFIED BY COORDINATES SHALL BE VERIFIED BY  SHALL BE VERIFIED BY SHALL BE VERIFIED BY  BE VERIFIED BY BE VERIFIED BY  VERIFIED BY VERIFIED BY  BY BY CONTRACTOR PRIOR TO CONSTRUCTION. c. CONTRACTOR SHALL REPORT ALL CONFLICTS, ERRORS, OR DISCREPANCIES CONTRACTOR SHALL REPORT ALL CONFLICTS, ERRORS, OR DISCREPANCIES  SHALL REPORT ALL CONFLICTS, ERRORS, OR DISCREPANCIES SHALL REPORT ALL CONFLICTS, ERRORS, OR DISCREPANCIES  REPORT ALL CONFLICTS, ERRORS, OR DISCREPANCIES REPORT ALL CONFLICTS, ERRORS, OR DISCREPANCIES  ALL CONFLICTS, ERRORS, OR DISCREPANCIES ALL CONFLICTS, ERRORS, OR DISCREPANCIES  CONFLICTS, ERRORS, OR DISCREPANCIES CONFLICTS, ERRORS, OR DISCREPANCIES  ERRORS, OR DISCREPANCIES ERRORS, OR DISCREPANCIES  OR DISCREPANCIES OR DISCREPANCIES  DISCREPANCIES DISCREPANCIES DISCOVERED ON THE DRAWINGS TO ENGINEER BEFORE PROCEEDING WITH THE  ON THE DRAWINGS TO ENGINEER BEFORE PROCEEDING WITH THE ON THE DRAWINGS TO ENGINEER BEFORE PROCEEDING WITH THE  THE DRAWINGS TO ENGINEER BEFORE PROCEEDING WITH THE THE DRAWINGS TO ENGINEER BEFORE PROCEEDING WITH THE  DRAWINGS TO ENGINEER BEFORE PROCEEDING WITH THE DRAWINGS TO ENGINEER BEFORE PROCEEDING WITH THE  TO ENGINEER BEFORE PROCEEDING WITH THE TO ENGINEER BEFORE PROCEEDING WITH THE  ENGINEER BEFORE PROCEEDING WITH THE ENGINEER BEFORE PROCEEDING WITH THE  BEFORE PROCEEDING WITH THE BEFORE PROCEEDING WITH THE  PROCEEDING WITH THE PROCEEDING WITH THE  WITH THE WITH THE  THE THE AFFECTED WORK. 3. COORDINATION WITH FACILITY OPERATIONS AND NEIGHBORING PROPERTIES: COORDINATION WITH FACILITY OPERATIONS AND NEIGHBORING PROPERTIES: THE SITE IS AN OPERATING SEAFOOD PROCESSING FACILITY AND IS IN THE  SITE IS AN OPERATING SEAFOOD PROCESSING FACILITY AND IS IN THE SITE IS AN OPERATING SEAFOOD PROCESSING FACILITY AND IS IN THE  IS AN OPERATING SEAFOOD PROCESSING FACILITY AND IS IN THE IS AN OPERATING SEAFOOD PROCESSING FACILITY AND IS IN THE  AN OPERATING SEAFOOD PROCESSING FACILITY AND IS IN THE AN OPERATING SEAFOOD PROCESSING FACILITY AND IS IN THE  OPERATING SEAFOOD PROCESSING FACILITY AND IS IN THE OPERATING SEAFOOD PROCESSING FACILITY AND IS IN THE  SEAFOOD PROCESSING FACILITY AND IS IN THE SEAFOOD PROCESSING FACILITY AND IS IN THE  PROCESSING FACILITY AND IS IN THE PROCESSING FACILITY AND IS IN THE  FACILITY AND IS IN THE FACILITY AND IS IN THE  AND IS IN THE AND IS IN THE  IS IN THE IS IN THE  IN THE IN THE  THE THE VICINITY OF SEVERAL COMMERCIAL PROPERTIES.  EXCAVATION CONTRACTOR  OF SEVERAL COMMERCIAL PROPERTIES.  EXCAVATION CONTRACTOR OF SEVERAL COMMERCIAL PROPERTIES.  EXCAVATION CONTRACTOR  SEVERAL COMMERCIAL PROPERTIES.  EXCAVATION CONTRACTOR SEVERAL COMMERCIAL PROPERTIES.  EXCAVATION CONTRACTOR  COMMERCIAL PROPERTIES.  EXCAVATION CONTRACTOR COMMERCIAL PROPERTIES.  EXCAVATION CONTRACTOR  PROPERTIES.  EXCAVATION CONTRACTOR PROPERTIES.  EXCAVATION CONTRACTOR   EXCAVATION CONTRACTOR  EXCAVATION CONTRACTOR EXCAVATION CONTRACTOR  CONTRACTOR CONTRACTOR SHALL COORDINATE WORK IN STAGES TO MINIMIZE DISRUPTION TO FACILITY  COORDINATE WORK IN STAGES TO MINIMIZE DISRUPTION TO FACILITY COORDINATE WORK IN STAGES TO MINIMIZE DISRUPTION TO FACILITY  WORK IN STAGES TO MINIMIZE DISRUPTION TO FACILITY WORK IN STAGES TO MINIMIZE DISRUPTION TO FACILITY  IN STAGES TO MINIMIZE DISRUPTION TO FACILITY IN STAGES TO MINIMIZE DISRUPTION TO FACILITY  STAGES TO MINIMIZE DISRUPTION TO FACILITY STAGES TO MINIMIZE DISRUPTION TO FACILITY  TO MINIMIZE DISRUPTION TO FACILITY TO MINIMIZE DISRUPTION TO FACILITY  MINIMIZE DISRUPTION TO FACILITY MINIMIZE DISRUPTION TO FACILITY  DISRUPTION TO FACILITY DISRUPTION TO FACILITY  TO FACILITY TO FACILITY  FACILITY FACILITY OPERATIONS.  EXCAVATION WORK SHALL BE STAGED AND CONDUCTED AS   EXCAVATION WORK SHALL BE STAGED AND CONDUCTED AS  EXCAVATION WORK SHALL BE STAGED AND CONDUCTED AS EXCAVATION WORK SHALL BE STAGED AND CONDUCTED AS  WORK SHALL BE STAGED AND CONDUCTED AS WORK SHALL BE STAGED AND CONDUCTED AS  SHALL BE STAGED AND CONDUCTED AS SHALL BE STAGED AND CONDUCTED AS  BE STAGED AND CONDUCTED AS BE STAGED AND CONDUCTED AS  STAGED AND CONDUCTED AS STAGED AND CONDUCTED AS  AND CONDUCTED AS AND CONDUCTED AS  CONDUCTED AS CONDUCTED AS  AS AS QUICKLY AS POSSIBLE TO MINIMIZE DISRUPTION.   4. SAFETY:   SAFETY:   a. CONTRACTOR SHALL COMPLY WITH ALL FACILITY SAFETY TRAINING  CONTRACTOR SHALL COMPLY WITH ALL FACILITY SAFETY TRAINING   SHALL COMPLY WITH ALL FACILITY SAFETY TRAINING  SHALL COMPLY WITH ALL FACILITY SAFETY TRAINING   COMPLY WITH ALL FACILITY SAFETY TRAINING  COMPLY WITH ALL FACILITY SAFETY TRAINING   WITH ALL FACILITY SAFETY TRAINING  WITH ALL FACILITY SAFETY TRAINING   ALL FACILITY SAFETY TRAINING  ALL FACILITY SAFETY TRAINING   FACILITY SAFETY TRAINING  FACILITY SAFETY TRAINING   SAFETY TRAINING  SAFETY TRAINING   TRAINING  TRAINING  CONTRACTOR IS RESPONSIBLE FOR RESEARCHING AND UNDERSTANDING ALL  IS RESPONSIBLE FOR RESEARCHING AND UNDERSTANDING ALL IS RESPONSIBLE FOR RESEARCHING AND UNDERSTANDING ALL  RESPONSIBLE FOR RESEARCHING AND UNDERSTANDING ALL RESPONSIBLE FOR RESEARCHING AND UNDERSTANDING ALL  FOR RESEARCHING AND UNDERSTANDING ALL FOR RESEARCHING AND UNDERSTANDING ALL  RESEARCHING AND UNDERSTANDING ALL RESEARCHING AND UNDERSTANDING ALL  AND UNDERSTANDING ALL AND UNDERSTANDING ALL  UNDERSTANDING ALL UNDERSTANDING ALL  ALL ALL SITE-SPECIFIC REQUIREMENTS. b. CONTRACTOR SHALL BE RESPONSIBLE FOR CONDUCTING THE WORK IN A CONTRACTOR SHALL BE RESPONSIBLE FOR CONDUCTING THE WORK IN A  SHALL BE RESPONSIBLE FOR CONDUCTING THE WORK IN A SHALL BE RESPONSIBLE FOR CONDUCTING THE WORK IN A  BE RESPONSIBLE FOR CONDUCTING THE WORK IN A BE RESPONSIBLE FOR CONDUCTING THE WORK IN A  RESPONSIBLE FOR CONDUCTING THE WORK IN A RESPONSIBLE FOR CONDUCTING THE WORK IN A  FOR CONDUCTING THE WORK IN A FOR CONDUCTING THE WORK IN A  CONDUCTING THE WORK IN A CONDUCTING THE WORK IN A  THE WORK IN A THE WORK IN A  WORK IN A WORK IN A  IN A IN A  A A SAFE MANNER AND SHALL TAKE REASONABLE PRECAUTIONS TO ENSURE THE  MANNER AND SHALL TAKE REASONABLE PRECAUTIONS TO ENSURE THE MANNER AND SHALL TAKE REASONABLE PRECAUTIONS TO ENSURE THE  AND SHALL TAKE REASONABLE PRECAUTIONS TO ENSURE THE AND SHALL TAKE REASONABLE PRECAUTIONS TO ENSURE THE  SHALL TAKE REASONABLE PRECAUTIONS TO ENSURE THE SHALL TAKE REASONABLE PRECAUTIONS TO ENSURE THE  TAKE REASONABLE PRECAUTIONS TO ENSURE THE TAKE REASONABLE PRECAUTIONS TO ENSURE THE  REASONABLE PRECAUTIONS TO ENSURE THE REASONABLE PRECAUTIONS TO ENSURE THE  PRECAUTIONS TO ENSURE THE PRECAUTIONS TO ENSURE THE  TO ENSURE THE TO ENSURE THE  ENSURE THE ENSURE THE  THE THE SAFETY AND PROTECTION OF WORKERS, PROPERTY, AND THE GENERAL PUBLIC.   c. ALL CONSTRUCTION SHALL BE CONDUCTED IN ACCORDANCE WITH THE ALL CONSTRUCTION SHALL BE CONDUCTED IN ACCORDANCE WITH THE  CONSTRUCTION SHALL BE CONDUCTED IN ACCORDANCE WITH THE CONSTRUCTION SHALL BE CONDUCTED IN ACCORDANCE WITH THE  SHALL BE CONDUCTED IN ACCORDANCE WITH THE SHALL BE CONDUCTED IN ACCORDANCE WITH THE  BE CONDUCTED IN ACCORDANCE WITH THE BE CONDUCTED IN ACCORDANCE WITH THE  CONDUCTED IN ACCORDANCE WITH THE CONDUCTED IN ACCORDANCE WITH THE  IN ACCORDANCE WITH THE IN ACCORDANCE WITH THE  ACCORDANCE WITH THE ACCORDANCE WITH THE  WITH THE WITH THE  THE THE LATEST APPLICABLE REQUIREMENTS, CODES, AND REGULATIONS.   d. CONTRACTOR SHALL DETERMINE THE SAFETY HAZARDS INVOLVED IN CONTRACTOR SHALL DETERMINE THE SAFETY HAZARDS INVOLVED IN  SHALL DETERMINE THE SAFETY HAZARDS INVOLVED IN SHALL DETERMINE THE SAFETY HAZARDS INVOLVED IN  DETERMINE THE SAFETY HAZARDS INVOLVED IN DETERMINE THE SAFETY HAZARDS INVOLVED IN  THE SAFETY HAZARDS INVOLVED IN THE SAFETY HAZARDS INVOLVED IN  SAFETY HAZARDS INVOLVED IN SAFETY HAZARDS INVOLVED IN  HAZARDS INVOLVED IN HAZARDS INVOLVED IN  INVOLVED IN INVOLVED IN  IN IN CONDUCTING THE WORK AND THE PRECAUTIONS NECESSARY TO CONDUCT THE  THE WORK AND THE PRECAUTIONS NECESSARY TO CONDUCT THE THE WORK AND THE PRECAUTIONS NECESSARY TO CONDUCT THE  WORK AND THE PRECAUTIONS NECESSARY TO CONDUCT THE WORK AND THE PRECAUTIONS NECESSARY TO CONDUCT THE  AND THE PRECAUTIONS NECESSARY TO CONDUCT THE AND THE PRECAUTIONS NECESSARY TO CONDUCT THE  THE PRECAUTIONS NECESSARY TO CONDUCT THE THE PRECAUTIONS NECESSARY TO CONDUCT THE  PRECAUTIONS NECESSARY TO CONDUCT THE PRECAUTIONS NECESSARY TO CONDUCT THE  NECESSARY TO CONDUCT THE NECESSARY TO CONDUCT THE  TO CONDUCT THE TO CONDUCT THE  CONDUCT THE CONDUCT THE  THE THE WORK SAFELY.  e. IF CONTRACTOR IS UNSURE AS TO ANY SPECIAL HAZARDS WHICH MAY BE IF CONTRACTOR IS UNSURE AS TO ANY SPECIAL HAZARDS WHICH MAY BE  CONTRACTOR IS UNSURE AS TO ANY SPECIAL HAZARDS WHICH MAY BE CONTRACTOR IS UNSURE AS TO ANY SPECIAL HAZARDS WHICH MAY BE  IS UNSURE AS TO ANY SPECIAL HAZARDS WHICH MAY BE IS UNSURE AS TO ANY SPECIAL HAZARDS WHICH MAY BE  UNSURE AS TO ANY SPECIAL HAZARDS WHICH MAY BE UNSURE AS TO ANY SPECIAL HAZARDS WHICH MAY BE  AS TO ANY SPECIAL HAZARDS WHICH MAY BE AS TO ANY SPECIAL HAZARDS WHICH MAY BE  TO ANY SPECIAL HAZARDS WHICH MAY BE TO ANY SPECIAL HAZARDS WHICH MAY BE  ANY SPECIAL HAZARDS WHICH MAY BE ANY SPECIAL HAZARDS WHICH MAY BE  SPECIAL HAZARDS WHICH MAY BE SPECIAL HAZARDS WHICH MAY BE  HAZARDS WHICH MAY BE HAZARDS WHICH MAY BE  WHICH MAY BE WHICH MAY BE  MAY BE MAY BE  BE BE UNIQUE TO THE WORK, IT SHALL BE CONTRACTOR'S RESPONSIBILITY TO  TO THE WORK, IT SHALL BE CONTRACTOR'S RESPONSIBILITY TO TO THE WORK, IT SHALL BE CONTRACTOR'S RESPONSIBILITY TO  THE WORK, IT SHALL BE CONTRACTOR'S RESPONSIBILITY TO THE WORK, IT SHALL BE CONTRACTOR'S RESPONSIBILITY TO  WORK, IT SHALL BE CONTRACTOR'S RESPONSIBILITY TO WORK, IT SHALL BE CONTRACTOR'S RESPONSIBILITY TO  IT SHALL BE CONTRACTOR'S RESPONSIBILITY TO IT SHALL BE CONTRACTOR'S RESPONSIBILITY TO  SHALL BE CONTRACTOR'S RESPONSIBILITY TO SHALL BE CONTRACTOR'S RESPONSIBILITY TO  BE CONTRACTOR'S RESPONSIBILITY TO BE CONTRACTOR'S RESPONSIBILITY TO  CONTRACTOR'S RESPONSIBILITY TO CONTRACTOR'S RESPONSIBILITY TO  RESPONSIBILITY TO RESPONSIBILITY TO  TO TO DETERMINE SUCH INFORMATION PRIOR TO BEGINNING THE WORK. 5. CLEANING:   CLEANING:   a. CONTRACTOR SHALL THOROUGHLY CLEAN THE AREAS PRIOR TO CONTRACTOR SHALL THOROUGHLY CLEAN THE AREAS PRIOR TO  SHALL THOROUGHLY CLEAN THE AREAS PRIOR TO SHALL THOROUGHLY CLEAN THE AREAS PRIOR TO  THOROUGHLY CLEAN THE AREAS PRIOR TO THOROUGHLY CLEAN THE AREAS PRIOR TO  CLEAN THE AREAS PRIOR TO CLEAN THE AREAS PRIOR TO  THE AREAS PRIOR TO THE AREAS PRIOR TO  AREAS PRIOR TO AREAS PRIOR TO  PRIOR TO PRIOR TO  TO TO DEMOBILIZING, AND SHALL DISPOSE OF ALL TRASH AND WASTE CONSTRUCTION  AND SHALL DISPOSE OF ALL TRASH AND WASTE CONSTRUCTION AND SHALL DISPOSE OF ALL TRASH AND WASTE CONSTRUCTION  SHALL DISPOSE OF ALL TRASH AND WASTE CONSTRUCTION SHALL DISPOSE OF ALL TRASH AND WASTE CONSTRUCTION  DISPOSE OF ALL TRASH AND WASTE CONSTRUCTION DISPOSE OF ALL TRASH AND WASTE CONSTRUCTION  OF ALL TRASH AND WASTE CONSTRUCTION OF ALL TRASH AND WASTE CONSTRUCTION  ALL TRASH AND WASTE CONSTRUCTION ALL TRASH AND WASTE CONSTRUCTION  TRASH AND WASTE CONSTRUCTION TRASH AND WASTE CONSTRUCTION  AND WASTE CONSTRUCTION AND WASTE CONSTRUCTION  WASTE CONSTRUCTION WASTE CONSTRUCTION  CONSTRUCTION CONSTRUCTION MATERIAL OFF SITE. b. ALL AREAS IN WHICH WORK IS PERFORMED WILL BE LEFT IN A CONDITION ALL AREAS IN WHICH WORK IS PERFORMED WILL BE LEFT IN A CONDITION  AREAS IN WHICH WORK IS PERFORMED WILL BE LEFT IN A CONDITION AREAS IN WHICH WORK IS PERFORMED WILL BE LEFT IN A CONDITION  IN WHICH WORK IS PERFORMED WILL BE LEFT IN A CONDITION IN WHICH WORK IS PERFORMED WILL BE LEFT IN A CONDITION  WHICH WORK IS PERFORMED WILL BE LEFT IN A CONDITION WHICH WORK IS PERFORMED WILL BE LEFT IN A CONDITION  WORK IS PERFORMED WILL BE LEFT IN A CONDITION WORK IS PERFORMED WILL BE LEFT IN A CONDITION  IS PERFORMED WILL BE LEFT IN A CONDITION IS PERFORMED WILL BE LEFT IN A CONDITION  PERFORMED WILL BE LEFT IN A CONDITION PERFORMED WILL BE LEFT IN A CONDITION  WILL BE LEFT IN A CONDITION WILL BE LEFT IN A CONDITION  BE LEFT IN A CONDITION BE LEFT IN A CONDITION  LEFT IN A CONDITION LEFT IN A CONDITION  IN A CONDITION IN A CONDITION  A CONDITION A CONDITION  CONDITION CONDITION AT LEAST EQUAL TO THAT PRIOR TO COMMENCING THE WORK. c. CONTRACTOR WILL DISPOSE OF ALL CONSTRUCTION DEBRIS ON A DAILY CONTRACTOR WILL DISPOSE OF ALL CONSTRUCTION DEBRIS ON A DAILY  WILL DISPOSE OF ALL CONSTRUCTION DEBRIS ON A DAILY WILL DISPOSE OF ALL CONSTRUCTION DEBRIS ON A DAILY  DISPOSE OF ALL CONSTRUCTION DEBRIS ON A DAILY DISPOSE OF ALL CONSTRUCTION DEBRIS ON A DAILY  OF ALL CONSTRUCTION DEBRIS ON A DAILY OF ALL CONSTRUCTION DEBRIS ON A DAILY  ALL CONSTRUCTION DEBRIS ON A DAILY ALL CONSTRUCTION DEBRIS ON A DAILY  CONSTRUCTION DEBRIS ON A DAILY CONSTRUCTION DEBRIS ON A DAILY  DEBRIS ON A DAILY DEBRIS ON A DAILY  ON A DAILY ON A DAILY  A DAILY A DAILY  DAILY DAILY BASIS AND KEEP THE SITE NEAT AND ORDERLY. d. CONTRACTOR SHALL CONDUCT A FINAL SITE WALK-THROUGH WITH THE CONTRACTOR SHALL CONDUCT A FINAL SITE WALK-THROUGH WITH THE  SHALL CONDUCT A FINAL SITE WALK-THROUGH WITH THE SHALL CONDUCT A FINAL SITE WALK-THROUGH WITH THE  CONDUCT A FINAL SITE WALK-THROUGH WITH THE CONDUCT A FINAL SITE WALK-THROUGH WITH THE  A FINAL SITE WALK-THROUGH WITH THE A FINAL SITE WALK-THROUGH WITH THE  FINAL SITE WALK-THROUGH WITH THE FINAL SITE WALK-THROUGH WITH THE  SITE WALK-THROUGH WITH THE SITE WALK-THROUGH WITH THE  WALK-THROUGH WITH THE WALK-THROUGH WITH THE  WITH THE WITH THE  THE THE DESIGNATED FACILITY REPRESENTATIVE TO VERIFY THAT THE ABOVE  FACILITY REPRESENTATIVE TO VERIFY THAT THE ABOVE FACILITY REPRESENTATIVE TO VERIFY THAT THE ABOVE  REPRESENTATIVE TO VERIFY THAT THE ABOVE REPRESENTATIVE TO VERIFY THAT THE ABOVE  TO VERIFY THAT THE ABOVE TO VERIFY THAT THE ABOVE  VERIFY THAT THE ABOVE VERIFY THAT THE ABOVE  THAT THE ABOVE THAT THE ABOVE  THE ABOVE THE ABOVE  ABOVE ABOVE REQUIREMENTS HAVE BEEN COMPLETED TO THE OWNER'S SATISFACTION.  6. ON-SITE FACILITIES:   ON-SITE FACILITIES:   THE FOLLOWING ARRANGEMENTS AND SERVICES SHALL BE MADE DURING THE  FOLLOWING ARRANGEMENTS AND SERVICES SHALL BE MADE DURING THE FOLLOWING ARRANGEMENTS AND SERVICES SHALL BE MADE DURING THE  ARRANGEMENTS AND SERVICES SHALL BE MADE DURING THE ARRANGEMENTS AND SERVICES SHALL BE MADE DURING THE  AND SERVICES SHALL BE MADE DURING THE AND SERVICES SHALL BE MADE DURING THE  SERVICES SHALL BE MADE DURING THE SERVICES SHALL BE MADE DURING THE  SHALL BE MADE DURING THE SHALL BE MADE DURING THE  BE MADE DURING THE BE MADE DURING THE  MADE DURING THE MADE DURING THE  DURING THE DURING THE  THE THE CONSTRUCTION PHASE: a. ACCESS - SITE IS AN OPERATING SEAFOOD PRODUCTION FACILITY. ACCESS - SITE IS AN OPERATING SEAFOOD PRODUCTION FACILITY.  - SITE IS AN OPERATING SEAFOOD PRODUCTION FACILITY. - SITE IS AN OPERATING SEAFOOD PRODUCTION FACILITY.  SITE IS AN OPERATING SEAFOOD PRODUCTION FACILITY. SITE IS AN OPERATING SEAFOOD PRODUCTION FACILITY.  IS AN OPERATING SEAFOOD PRODUCTION FACILITY. IS AN OPERATING SEAFOOD PRODUCTION FACILITY.  AN OPERATING SEAFOOD PRODUCTION FACILITY. AN OPERATING SEAFOOD PRODUCTION FACILITY.  OPERATING SEAFOOD PRODUCTION FACILITY. OPERATING SEAFOOD PRODUCTION FACILITY.  SEAFOOD PRODUCTION FACILITY. SEAFOOD PRODUCTION FACILITY.  PRODUCTION FACILITY. PRODUCTION FACILITY.  FACILITY. FACILITY. CONTRACTOR SHALL MAKE NECESSARY ARRANGEMENTS FOR DELIVERY OF  SHALL MAKE NECESSARY ARRANGEMENTS FOR DELIVERY OF SHALL MAKE NECESSARY ARRANGEMENTS FOR DELIVERY OF  MAKE NECESSARY ARRANGEMENTS FOR DELIVERY OF MAKE NECESSARY ARRANGEMENTS FOR DELIVERY OF  NECESSARY ARRANGEMENTS FOR DELIVERY OF NECESSARY ARRANGEMENTS FOR DELIVERY OF  ARRANGEMENTS FOR DELIVERY OF ARRANGEMENTS FOR DELIVERY OF  FOR DELIVERY OF FOR DELIVERY OF  DELIVERY OF DELIVERY OF  OF OF EQUIPMENT AND MATERIALS TO THE SITE, DETERMINE THE CONDITION AND  AND MATERIALS TO THE SITE, DETERMINE THE CONDITION AND AND MATERIALS TO THE SITE, DETERMINE THE CONDITION AND  MATERIALS TO THE SITE, DETERMINE THE CONDITION AND MATERIALS TO THE SITE, DETERMINE THE CONDITION AND  TO THE SITE, DETERMINE THE CONDITION AND TO THE SITE, DETERMINE THE CONDITION AND  THE SITE, DETERMINE THE CONDITION AND THE SITE, DETERMINE THE CONDITION AND  SITE, DETERMINE THE CONDITION AND SITE, DETERMINE THE CONDITION AND  DETERMINE THE CONDITION AND DETERMINE THE CONDITION AND  THE CONDITION AND THE CONDITION AND  CONDITION AND CONDITION AND  AND AND AVAILABILITY OF PUBLIC ROADS, ACCESS, AND RIGHTS-OF-WAY, AND OF  OF PUBLIC ROADS, ACCESS, AND RIGHTS-OF-WAY, AND OF OF PUBLIC ROADS, ACCESS, AND RIGHTS-OF-WAY, AND OF  PUBLIC ROADS, ACCESS, AND RIGHTS-OF-WAY, AND OF PUBLIC ROADS, ACCESS, AND RIGHTS-OF-WAY, AND OF  ROADS, ACCESS, AND RIGHTS-OF-WAY, AND OF ROADS, ACCESS, AND RIGHTS-OF-WAY, AND OF  ACCESS, AND RIGHTS-OF-WAY, AND OF ACCESS, AND RIGHTS-OF-WAY, AND OF  AND RIGHTS-OF-WAY, AND OF AND RIGHTS-OF-WAY, AND OF  RIGHTS-OF-WAY, AND OF RIGHTS-OF-WAY, AND OF  AND OF AND OF  OF OF RESTRICTIONS, BRIDGE LOAD LIMITS, AND OTHER LIMITATIONS AFFECTING  BRIDGE LOAD LIMITS, AND OTHER LIMITATIONS AFFECTING BRIDGE LOAD LIMITS, AND OTHER LIMITATIONS AFFECTING  LOAD LIMITS, AND OTHER LIMITATIONS AFFECTING LOAD LIMITS, AND OTHER LIMITATIONS AFFECTING  LIMITS, AND OTHER LIMITATIONS AFFECTING LIMITS, AND OTHER LIMITATIONS AFFECTING  AND OTHER LIMITATIONS AFFECTING AND OTHER LIMITATIONS AFFECTING  OTHER LIMITATIONS AFFECTING OTHER LIMITATIONS AFFECTING  LIMITATIONS AFFECTING LIMITATIONS AFFECTING  AFFECTING AFFECTING TRANSPORTATION AND INGRESS AND EGRESS FROM THE SITE. CONTRACTOR  AND INGRESS AND EGRESS FROM THE SITE. CONTRACTOR AND INGRESS AND EGRESS FROM THE SITE. CONTRACTOR  INGRESS AND EGRESS FROM THE SITE. CONTRACTOR INGRESS AND EGRESS FROM THE SITE. CONTRACTOR  AND EGRESS FROM THE SITE. CONTRACTOR AND EGRESS FROM THE SITE. CONTRACTOR  EGRESS FROM THE SITE. CONTRACTOR EGRESS FROM THE SITE. CONTRACTOR  FROM THE SITE. CONTRACTOR FROM THE SITE. CONTRACTOR  THE SITE. CONTRACTOR THE SITE. CONTRACTOR  SITE. CONTRACTOR SITE. CONTRACTOR  CONTRACTOR CONTRACTOR SHALL KEEP STREETS IN THE VICINITY OF THE SITE OPEN. CONTRACTOR WILL  KEEP STREETS IN THE VICINITY OF THE SITE OPEN. CONTRACTOR WILL KEEP STREETS IN THE VICINITY OF THE SITE OPEN. CONTRACTOR WILL  STREETS IN THE VICINITY OF THE SITE OPEN. CONTRACTOR WILL STREETS IN THE VICINITY OF THE SITE OPEN. CONTRACTOR WILL  IN THE VICINITY OF THE SITE OPEN. CONTRACTOR WILL IN THE VICINITY OF THE SITE OPEN. CONTRACTOR WILL  THE VICINITY OF THE SITE OPEN. CONTRACTOR WILL THE VICINITY OF THE SITE OPEN. CONTRACTOR WILL  VICINITY OF THE SITE OPEN. CONTRACTOR WILL VICINITY OF THE SITE OPEN. CONTRACTOR WILL  OF THE SITE OPEN. CONTRACTOR WILL OF THE SITE OPEN. CONTRACTOR WILL  THE SITE OPEN. CONTRACTOR WILL THE SITE OPEN. CONTRACTOR WILL  SITE OPEN. CONTRACTOR WILL SITE OPEN. CONTRACTOR WILL  OPEN. CONTRACTOR WILL OPEN. CONTRACTOR WILL  CONTRACTOR WILL CONTRACTOR WILL  WILL WILL PROTECT SIDEWALKS, BIKE LANES, PEDESTRIAN WALKWAYS, AND ACCESS TO THE  SIDEWALKS, BIKE LANES, PEDESTRIAN WALKWAYS, AND ACCESS TO THE SIDEWALKS, BIKE LANES, PEDESTRIAN WALKWAYS, AND ACCESS TO THE  BIKE LANES, PEDESTRIAN WALKWAYS, AND ACCESS TO THE BIKE LANES, PEDESTRIAN WALKWAYS, AND ACCESS TO THE  LANES, PEDESTRIAN WALKWAYS, AND ACCESS TO THE LANES, PEDESTRIAN WALKWAYS, AND ACCESS TO THE  PEDESTRIAN WALKWAYS, AND ACCESS TO THE PEDESTRIAN WALKWAYS, AND ACCESS TO THE  WALKWAYS, AND ACCESS TO THE WALKWAYS, AND ACCESS TO THE  AND ACCESS TO THE AND ACCESS TO THE  ACCESS TO THE ACCESS TO THE  TO THE TO THE  THE THE SITE FIRE HYDRANTS. CONTRACTOR WILL ERECT AND MAINTAIN BARRIERS OR  FIRE HYDRANTS. CONTRACTOR WILL ERECT AND MAINTAIN BARRIERS OR FIRE HYDRANTS. CONTRACTOR WILL ERECT AND MAINTAIN BARRIERS OR  HYDRANTS. CONTRACTOR WILL ERECT AND MAINTAIN BARRIERS OR HYDRANTS. CONTRACTOR WILL ERECT AND MAINTAIN BARRIERS OR  CONTRACTOR WILL ERECT AND MAINTAIN BARRIERS OR CONTRACTOR WILL ERECT AND MAINTAIN BARRIERS OR  WILL ERECT AND MAINTAIN BARRIERS OR WILL ERECT AND MAINTAIN BARRIERS OR  ERECT AND MAINTAIN BARRIERS OR ERECT AND MAINTAIN BARRIERS OR  AND MAINTAIN BARRIERS OR AND MAINTAIN BARRIERS OR  MAINTAIN BARRIERS OR MAINTAIN BARRIERS OR  BARRIERS OR BARRIERS OR  OR OR FENCES, AS REQUIRED BY THE FACILITY OR APPLICABLE CODES AND  AS REQUIRED BY THE FACILITY OR APPLICABLE CODES AND AS REQUIRED BY THE FACILITY OR APPLICABLE CODES AND  REQUIRED BY THE FACILITY OR APPLICABLE CODES AND REQUIRED BY THE FACILITY OR APPLICABLE CODES AND  BY THE FACILITY OR APPLICABLE CODES AND BY THE FACILITY OR APPLICABLE CODES AND  THE FACILITY OR APPLICABLE CODES AND THE FACILITY OR APPLICABLE CODES AND  FACILITY OR APPLICABLE CODES AND FACILITY OR APPLICABLE CODES AND  OR APPLICABLE CODES AND OR APPLICABLE CODES AND  APPLICABLE CODES AND APPLICABLE CODES AND  CODES AND CODES AND  AND AND REGULATIONS TO SECURE THE SITE AND PROVIDE SAFEGUARDS AROUND ALL  TO SECURE THE SITE AND PROVIDE SAFEGUARDS AROUND ALL TO SECURE THE SITE AND PROVIDE SAFEGUARDS AROUND ALL  SECURE THE SITE AND PROVIDE SAFEGUARDS AROUND ALL SECURE THE SITE AND PROVIDE SAFEGUARDS AROUND ALL  THE SITE AND PROVIDE SAFEGUARDS AROUND ALL THE SITE AND PROVIDE SAFEGUARDS AROUND ALL  SITE AND PROVIDE SAFEGUARDS AROUND ALL SITE AND PROVIDE SAFEGUARDS AROUND ALL  AND PROVIDE SAFEGUARDS AROUND ALL AND PROVIDE SAFEGUARDS AROUND ALL  PROVIDE SAFEGUARDS AROUND ALL PROVIDE SAFEGUARDS AROUND ALL  SAFEGUARDS AROUND ALL SAFEGUARDS AROUND ALL  AROUND ALL AROUND ALL  ALL ALL WORK ZONES. b. PARKING - CONTRACTOR SHALL COORDINATE AVAILABLE PARKING AREAS PARKING - CONTRACTOR SHALL COORDINATE AVAILABLE PARKING AREAS  - CONTRACTOR SHALL COORDINATE AVAILABLE PARKING AREAS - CONTRACTOR SHALL COORDINATE AVAILABLE PARKING AREAS  CONTRACTOR SHALL COORDINATE AVAILABLE PARKING AREAS CONTRACTOR SHALL COORDINATE AVAILABLE PARKING AREAS  SHALL COORDINATE AVAILABLE PARKING AREAS SHALL COORDINATE AVAILABLE PARKING AREAS  COORDINATE AVAILABLE PARKING AREAS COORDINATE AVAILABLE PARKING AREAS  AVAILABLE PARKING AREAS AVAILABLE PARKING AREAS  PARKING AREAS PARKING AREAS  AREAS AREAS WITH THE FACILITY. c. LAY-DOWN - LAY-DOWN AREA WILL BE AVAILABLE, BUT WILL BE LIMITED LAY-DOWN - LAY-DOWN AREA WILL BE AVAILABLE, BUT WILL BE LIMITED  - LAY-DOWN AREA WILL BE AVAILABLE, BUT WILL BE LIMITED - LAY-DOWN AREA WILL BE AVAILABLE, BUT WILL BE LIMITED  LAY-DOWN AREA WILL BE AVAILABLE, BUT WILL BE LIMITED LAY-DOWN AREA WILL BE AVAILABLE, BUT WILL BE LIMITED  AREA WILL BE AVAILABLE, BUT WILL BE LIMITED AREA WILL BE AVAILABLE, BUT WILL BE LIMITED  WILL BE AVAILABLE, BUT WILL BE LIMITED WILL BE AVAILABLE, BUT WILL BE LIMITED  BE AVAILABLE, BUT WILL BE LIMITED BE AVAILABLE, BUT WILL BE LIMITED  AVAILABLE, BUT WILL BE LIMITED AVAILABLE, BUT WILL BE LIMITED  BUT WILL BE LIMITED BUT WILL BE LIMITED  WILL BE LIMITED WILL BE LIMITED  BE LIMITED BE LIMITED  LIMITED LIMITED TO IMMEDIATE NEEDS.  THE AVAILABILITY OF THE AREA FOR STORAGE OF  IMMEDIATE NEEDS.  THE AVAILABILITY OF THE AREA FOR STORAGE OF IMMEDIATE NEEDS.  THE AVAILABILITY OF THE AREA FOR STORAGE OF  NEEDS.  THE AVAILABILITY OF THE AREA FOR STORAGE OF NEEDS.  THE AVAILABILITY OF THE AREA FOR STORAGE OF   THE AVAILABILITY OF THE AREA FOR STORAGE OF  THE AVAILABILITY OF THE AREA FOR STORAGE OF THE AVAILABILITY OF THE AREA FOR STORAGE OF  AVAILABILITY OF THE AREA FOR STORAGE OF AVAILABILITY OF THE AREA FOR STORAGE OF  OF THE AREA FOR STORAGE OF OF THE AREA FOR STORAGE OF  THE AREA FOR STORAGE OF THE AREA FOR STORAGE OF  AREA FOR STORAGE OF AREA FOR STORAGE OF  FOR STORAGE OF FOR STORAGE OF  STORAGE OF STORAGE OF  OF OF MATERIALS, SUCH AS SPOIL AND BACKFILL, WILL BE AT THE FACILITY'S  SUCH AS SPOIL AND BACKFILL, WILL BE AT THE FACILITY'S SUCH AS SPOIL AND BACKFILL, WILL BE AT THE FACILITY'S  AS SPOIL AND BACKFILL, WILL BE AT THE FACILITY'S AS SPOIL AND BACKFILL, WILL BE AT THE FACILITY'S  SPOIL AND BACKFILL, WILL BE AT THE FACILITY'S SPOIL AND BACKFILL, WILL BE AT THE FACILITY'S  AND BACKFILL, WILL BE AT THE FACILITY'S AND BACKFILL, WILL BE AT THE FACILITY'S  BACKFILL, WILL BE AT THE FACILITY'S BACKFILL, WILL BE AT THE FACILITY'S  WILL BE AT THE FACILITY'S WILL BE AT THE FACILITY'S  BE AT THE FACILITY'S BE AT THE FACILITY'S  AT THE FACILITY'S AT THE FACILITY'S  THE FACILITY'S THE FACILITY'S  FACILITY'S FACILITY'S DISCRETION. CONTRACTOR SHALL VERIFY THIS AVAILABILITY OF STORAGE SPACE  CONTRACTOR SHALL VERIFY THIS AVAILABILITY OF STORAGE SPACE CONTRACTOR SHALL VERIFY THIS AVAILABILITY OF STORAGE SPACE  SHALL VERIFY THIS AVAILABILITY OF STORAGE SPACE SHALL VERIFY THIS AVAILABILITY OF STORAGE SPACE  VERIFY THIS AVAILABILITY OF STORAGE SPACE VERIFY THIS AVAILABILITY OF STORAGE SPACE  THIS AVAILABILITY OF STORAGE SPACE THIS AVAILABILITY OF STORAGE SPACE  AVAILABILITY OF STORAGE SPACE AVAILABILITY OF STORAGE SPACE  OF STORAGE SPACE OF STORAGE SPACE  STORAGE SPACE STORAGE SPACE  SPACE SPACE FOR THIS TYPE OF MATERIAL WITH THE OWNER PRIOR TO INITIATING THE WORK. d. SANITARY FACILITIES - CONTRACTOR SHALL PROVIDE SANITARY FACILITIES SANITARY FACILITIES - CONTRACTOR SHALL PROVIDE SANITARY FACILITIES  FACILITIES - CONTRACTOR SHALL PROVIDE SANITARY FACILITIES FACILITIES - CONTRACTOR SHALL PROVIDE SANITARY FACILITIES  - CONTRACTOR SHALL PROVIDE SANITARY FACILITIES - CONTRACTOR SHALL PROVIDE SANITARY FACILITIES  CONTRACTOR SHALL PROVIDE SANITARY FACILITIES CONTRACTOR SHALL PROVIDE SANITARY FACILITIES  SHALL PROVIDE SANITARY FACILITIES SHALL PROVIDE SANITARY FACILITIES  PROVIDE SANITARY FACILITIES PROVIDE SANITARY FACILITIES  SANITARY FACILITIES SANITARY FACILITIES  FACILITIES FACILITIES FOR THEIR PERSONNEL FOR THE DURATION OF THE PROJECT. e. POWER - CONTRACTOR SHALL EVALUATE THE EXISTING ELECTRICAL SERVICE POWER - CONTRACTOR SHALL EVALUATE THE EXISTING ELECTRICAL SERVICE  - CONTRACTOR SHALL EVALUATE THE EXISTING ELECTRICAL SERVICE - CONTRACTOR SHALL EVALUATE THE EXISTING ELECTRICAL SERVICE  CONTRACTOR SHALL EVALUATE THE EXISTING ELECTRICAL SERVICE CONTRACTOR SHALL EVALUATE THE EXISTING ELECTRICAL SERVICE  SHALL EVALUATE THE EXISTING ELECTRICAL SERVICE SHALL EVALUATE THE EXISTING ELECTRICAL SERVICE  EVALUATE THE EXISTING ELECTRICAL SERVICE EVALUATE THE EXISTING ELECTRICAL SERVICE  THE EXISTING ELECTRICAL SERVICE THE EXISTING ELECTRICAL SERVICE  EXISTING ELECTRICAL SERVICE EXISTING ELECTRICAL SERVICE  ELECTRICAL SERVICE ELECTRICAL SERVICE  SERVICE SERVICE FOR CONSTRUCTION REQUIREMENTS AND SHALL COORDINATE WITH FACILITY  CONSTRUCTION REQUIREMENTS AND SHALL COORDINATE WITH FACILITY CONSTRUCTION REQUIREMENTS AND SHALL COORDINATE WITH FACILITY  REQUIREMENTS AND SHALL COORDINATE WITH FACILITY REQUIREMENTS AND SHALL COORDINATE WITH FACILITY  AND SHALL COORDINATE WITH FACILITY AND SHALL COORDINATE WITH FACILITY  SHALL COORDINATE WITH FACILITY SHALL COORDINATE WITH FACILITY  COORDINATE WITH FACILITY COORDINATE WITH FACILITY  WITH FACILITY WITH FACILITY  FACILITY FACILITY STAFF FOR THE PROVISION OF ANY SPECIAL REQUIREMENTS. f. DRINKING WATER - CONTRACTOR SHALL PROVIDE DRINKING WATER FOR DRINKING WATER - CONTRACTOR SHALL PROVIDE DRINKING WATER FOR  WATER - CONTRACTOR SHALL PROVIDE DRINKING WATER FOR WATER - CONTRACTOR SHALL PROVIDE DRINKING WATER FOR  - CONTRACTOR SHALL PROVIDE DRINKING WATER FOR - CONTRACTOR SHALL PROVIDE DRINKING WATER FOR  CONTRACTOR SHALL PROVIDE DRINKING WATER FOR CONTRACTOR SHALL PROVIDE DRINKING WATER FOR  SHALL PROVIDE DRINKING WATER FOR SHALL PROVIDE DRINKING WATER FOR  PROVIDE DRINKING WATER FOR PROVIDE DRINKING WATER FOR  DRINKING WATER FOR DRINKING WATER FOR  WATER FOR WATER FOR  FOR FOR THEIR EMPLOYEES. g. CONSTRUCTION WATER - CONTRACTOR SHALL PROVIDE CONSTRUCTION CONSTRUCTION WATER - CONTRACTOR SHALL PROVIDE CONSTRUCTION  WATER - CONTRACTOR SHALL PROVIDE CONSTRUCTION WATER - CONTRACTOR SHALL PROVIDE CONSTRUCTION  - CONTRACTOR SHALL PROVIDE CONSTRUCTION - CONTRACTOR SHALL PROVIDE CONSTRUCTION  CONTRACTOR SHALL PROVIDE CONSTRUCTION CONTRACTOR SHALL PROVIDE CONSTRUCTION  SHALL PROVIDE CONSTRUCTION SHALL PROVIDE CONSTRUCTION  PROVIDE CONSTRUCTION PROVIDE CONSTRUCTION  CONSTRUCTION CONSTRUCTION WATER AS NECESSARY. h. COMPRESSED AIR - COMPRESSED AIR IS NOT AVAILABLE AT THE SITE.   COMPRESSED AIR - COMPRESSED AIR IS NOT AVAILABLE AT THE SITE.   i. TRASH - CONTRACTOR IS RESPONSIBLE FOR DISPOSAL OF DOMESTIC TRASH - CONTRACTOR IS RESPONSIBLE FOR DISPOSAL OF DOMESTIC  - CONTRACTOR IS RESPONSIBLE FOR DISPOSAL OF DOMESTIC - CONTRACTOR IS RESPONSIBLE FOR DISPOSAL OF DOMESTIC  CONTRACTOR IS RESPONSIBLE FOR DISPOSAL OF DOMESTIC CONTRACTOR IS RESPONSIBLE FOR DISPOSAL OF DOMESTIC  IS RESPONSIBLE FOR DISPOSAL OF DOMESTIC IS RESPONSIBLE FOR DISPOSAL OF DOMESTIC  RESPONSIBLE FOR DISPOSAL OF DOMESTIC RESPONSIBLE FOR DISPOSAL OF DOMESTIC  FOR DISPOSAL OF DOMESTIC FOR DISPOSAL OF DOMESTIC  DISPOSAL OF DOMESTIC DISPOSAL OF DOMESTIC  OF DOMESTIC OF DOMESTIC  DOMESTIC DOMESTIC TRASH AND ALL WASTE CONSTRUCTION MATERIALS. j. NOISE CONTROL - CONTRACTOR WILL COMPLY WITH ALLOWABLE NOISE CONTROL - CONTRACTOR WILL COMPLY WITH ALLOWABLE  CONTROL - CONTRACTOR WILL COMPLY WITH ALLOWABLE CONTROL - CONTRACTOR WILL COMPLY WITH ALLOWABLE  - CONTRACTOR WILL COMPLY WITH ALLOWABLE - CONTRACTOR WILL COMPLY WITH ALLOWABLE  CONTRACTOR WILL COMPLY WITH ALLOWABLE CONTRACTOR WILL COMPLY WITH ALLOWABLE  WILL COMPLY WITH ALLOWABLE WILL COMPLY WITH ALLOWABLE  COMPLY WITH ALLOWABLE COMPLY WITH ALLOWABLE  WITH ALLOWABLE WITH ALLOWABLE  ALLOWABLE ALLOWABLE CONSTRUCTION NOISE REGULATIONS, AND WILL EQUIP INTERNAL COMBUSTION  NOISE REGULATIONS, AND WILL EQUIP INTERNAL COMBUSTION NOISE REGULATIONS, AND WILL EQUIP INTERNAL COMBUSTION  REGULATIONS, AND WILL EQUIP INTERNAL COMBUSTION REGULATIONS, AND WILL EQUIP INTERNAL COMBUSTION  AND WILL EQUIP INTERNAL COMBUSTION AND WILL EQUIP INTERNAL COMBUSTION  WILL EQUIP INTERNAL COMBUSTION WILL EQUIP INTERNAL COMBUSTION  EQUIP INTERNAL COMBUSTION EQUIP INTERNAL COMBUSTION  INTERNAL COMBUSTION INTERNAL COMBUSTION  COMBUSTION COMBUSTION ENGINES WITH EFFECTIVE MUFFLERS.  k. FIRE PREVENTION - CONTRACTOR WILL TAKE STEPS TO PREVENT FIRES.  FIRE PREVENTION - CONTRACTOR WILL TAKE STEPS TO PREVENT FIRES.  7. SECURITY AND WORK HOURS:  SECURITY AND WORK HOURS:  a. CONTRACTOR SHALL PROVIDE SECURITY DURING CONSTRUCTION AS CONTRACTOR SHALL PROVIDE SECURITY DURING CONSTRUCTION AS  SHALL PROVIDE SECURITY DURING CONSTRUCTION AS SHALL PROVIDE SECURITY DURING CONSTRUCTION AS  PROVIDE SECURITY DURING CONSTRUCTION AS PROVIDE SECURITY DURING CONSTRUCTION AS  SECURITY DURING CONSTRUCTION AS SECURITY DURING CONSTRUCTION AS  DURING CONSTRUCTION AS DURING CONSTRUCTION AS  CONSTRUCTION AS CONSTRUCTION AS  AS AS NECESSARY TO CONTROL ACCESS TO THE CONSTRUCTION AREAS.   b. CONTRACTOR WILL BE RESPONSIBLE FOR SECURING TOOLS, EQUIPMENT, CONTRACTOR WILL BE RESPONSIBLE FOR SECURING TOOLS, EQUIPMENT,  WILL BE RESPONSIBLE FOR SECURING TOOLS, EQUIPMENT, WILL BE RESPONSIBLE FOR SECURING TOOLS, EQUIPMENT,  BE RESPONSIBLE FOR SECURING TOOLS, EQUIPMENT, BE RESPONSIBLE FOR SECURING TOOLS, EQUIPMENT,  RESPONSIBLE FOR SECURING TOOLS, EQUIPMENT, RESPONSIBLE FOR SECURING TOOLS, EQUIPMENT,  FOR SECURING TOOLS, EQUIPMENT, FOR SECURING TOOLS, EQUIPMENT,  SECURING TOOLS, EQUIPMENT, SECURING TOOLS, EQUIPMENT,  TOOLS, EQUIPMENT, TOOLS, EQUIPMENT,  EQUIPMENT, EQUIPMENT, AND MATERIAL.  ENGINEER AND FACILITY SHALL NOT BE LIABLE FOR  MATERIAL.  ENGINEER AND FACILITY SHALL NOT BE LIABLE FOR MATERIAL.  ENGINEER AND FACILITY SHALL NOT BE LIABLE FOR   ENGINEER AND FACILITY SHALL NOT BE LIABLE FOR  ENGINEER AND FACILITY SHALL NOT BE LIABLE FOR ENGINEER AND FACILITY SHALL NOT BE LIABLE FOR  AND FACILITY SHALL NOT BE LIABLE FOR AND FACILITY SHALL NOT BE LIABLE FOR  FACILITY SHALL NOT BE LIABLE FOR FACILITY SHALL NOT BE LIABLE FOR  SHALL NOT BE LIABLE FOR SHALL NOT BE LIABLE FOR  NOT BE LIABLE FOR NOT BE LIABLE FOR  BE LIABLE FOR BE LIABLE FOR  LIABLE FOR LIABLE FOR  FOR FOR CONTRACTOR'S TOOLS, EQUIPMENT, AND MATERIAL.   c. CONTRACTOR WILL HAVE ACCESS TO THE SITE ONLY DURING HOURS CONTRACTOR WILL HAVE ACCESS TO THE SITE ONLY DURING HOURS  WILL HAVE ACCESS TO THE SITE ONLY DURING HOURS WILL HAVE ACCESS TO THE SITE ONLY DURING HOURS  HAVE ACCESS TO THE SITE ONLY DURING HOURS HAVE ACCESS TO THE SITE ONLY DURING HOURS  ACCESS TO THE SITE ONLY DURING HOURS ACCESS TO THE SITE ONLY DURING HOURS  TO THE SITE ONLY DURING HOURS TO THE SITE ONLY DURING HOURS  THE SITE ONLY DURING HOURS THE SITE ONLY DURING HOURS  SITE ONLY DURING HOURS SITE ONLY DURING HOURS  ONLY DURING HOURS ONLY DURING HOURS  DURING HOURS DURING HOURS  HOURS HOURS APPROVED BY FACILITY.   d. PRODUCT DELIVERY, SHIPMENTS, AND/OR HANDLING MAY REQUIRE THAT PRODUCT DELIVERY, SHIPMENTS, AND/OR HANDLING MAY REQUIRE THAT  DELIVERY, SHIPMENTS, AND/OR HANDLING MAY REQUIRE THAT DELIVERY, SHIPMENTS, AND/OR HANDLING MAY REQUIRE THAT  SHIPMENTS, AND/OR HANDLING MAY REQUIRE THAT SHIPMENTS, AND/OR HANDLING MAY REQUIRE THAT  AND/OR HANDLING MAY REQUIRE THAT AND/OR HANDLING MAY REQUIRE THAT  HANDLING MAY REQUIRE THAT HANDLING MAY REQUIRE THAT  MAY REQUIRE THAT MAY REQUIRE THAT  REQUIRE THAT REQUIRE THAT  THAT THAT PARTS OF THE FACILITY ARE NOT ACCESSIBLE.  THESE EVENTS OCCUR  OF THE FACILITY ARE NOT ACCESSIBLE.  THESE EVENTS OCCUR OF THE FACILITY ARE NOT ACCESSIBLE.  THESE EVENTS OCCUR  THE FACILITY ARE NOT ACCESSIBLE.  THESE EVENTS OCCUR THE FACILITY ARE NOT ACCESSIBLE.  THESE EVENTS OCCUR  FACILITY ARE NOT ACCESSIBLE.  THESE EVENTS OCCUR FACILITY ARE NOT ACCESSIBLE.  THESE EVENTS OCCUR  ARE NOT ACCESSIBLE.  THESE EVENTS OCCUR ARE NOT ACCESSIBLE.  THESE EVENTS OCCUR  NOT ACCESSIBLE.  THESE EVENTS OCCUR NOT ACCESSIBLE.  THESE EVENTS OCCUR  ACCESSIBLE.  THESE EVENTS OCCUR ACCESSIBLE.  THESE EVENTS OCCUR   THESE EVENTS OCCUR  THESE EVENTS OCCUR THESE EVENTS OCCUR  EVENTS OCCUR EVENTS OCCUR  OCCUR OCCUR FREQUENTLY AND CONTRACTOR WILL HAVE TO ACCOMMODATE THESE SCHEDULE  AND CONTRACTOR WILL HAVE TO ACCOMMODATE THESE SCHEDULE AND CONTRACTOR WILL HAVE TO ACCOMMODATE THESE SCHEDULE  CONTRACTOR WILL HAVE TO ACCOMMODATE THESE SCHEDULE CONTRACTOR WILL HAVE TO ACCOMMODATE THESE SCHEDULE  WILL HAVE TO ACCOMMODATE THESE SCHEDULE WILL HAVE TO ACCOMMODATE THESE SCHEDULE  HAVE TO ACCOMMODATE THESE SCHEDULE HAVE TO ACCOMMODATE THESE SCHEDULE  TO ACCOMMODATE THESE SCHEDULE TO ACCOMMODATE THESE SCHEDULE  ACCOMMODATE THESE SCHEDULE ACCOMMODATE THESE SCHEDULE  THESE SCHEDULE THESE SCHEDULE  SCHEDULE SCHEDULE INTERRUPTIONS. e. ABSOLUTELY NO DRUGS, ALCOHOL, FIREARMS, OR EXPLOSIVES WILL BE ABSOLUTELY NO DRUGS, ALCOHOL, FIREARMS, OR EXPLOSIVES WILL BE  NO DRUGS, ALCOHOL, FIREARMS, OR EXPLOSIVES WILL BE NO DRUGS, ALCOHOL, FIREARMS, OR EXPLOSIVES WILL BE  DRUGS, ALCOHOL, FIREARMS, OR EXPLOSIVES WILL BE DRUGS, ALCOHOL, FIREARMS, OR EXPLOSIVES WILL BE  ALCOHOL, FIREARMS, OR EXPLOSIVES WILL BE ALCOHOL, FIREARMS, OR EXPLOSIVES WILL BE  FIREARMS, OR EXPLOSIVES WILL BE FIREARMS, OR EXPLOSIVES WILL BE  OR EXPLOSIVES WILL BE OR EXPLOSIVES WILL BE  EXPLOSIVES WILL BE EXPLOSIVES WILL BE  WILL BE WILL BE  BE BE ALLOWED ON-SITE. f. IF HAZARDOUS MATERIALS ARE BROUGHT ON-SITE, THE FACILITY REQUIRES IF HAZARDOUS MATERIALS ARE BROUGHT ON-SITE, THE FACILITY REQUIRES  HAZARDOUS MATERIALS ARE BROUGHT ON-SITE, THE FACILITY REQUIRES HAZARDOUS MATERIALS ARE BROUGHT ON-SITE, THE FACILITY REQUIRES  MATERIALS ARE BROUGHT ON-SITE, THE FACILITY REQUIRES MATERIALS ARE BROUGHT ON-SITE, THE FACILITY REQUIRES  ARE BROUGHT ON-SITE, THE FACILITY REQUIRES ARE BROUGHT ON-SITE, THE FACILITY REQUIRES  BROUGHT ON-SITE, THE FACILITY REQUIRES BROUGHT ON-SITE, THE FACILITY REQUIRES  ON-SITE, THE FACILITY REQUIRES ON-SITE, THE FACILITY REQUIRES  THE FACILITY REQUIRES THE FACILITY REQUIRES  FACILITY REQUIRES FACILITY REQUIRES  REQUIRES REQUIRES SAFETY DATA SHEETS (SDS) FOR THESE MATERIALS PRIOR TO THEIR DELIVERY. g. IN EMERGENCY SITUATIONS RESULTING FROM THE WORK, WHERE LIFE OR IN EMERGENCY SITUATIONS RESULTING FROM THE WORK, WHERE LIFE OR  EMERGENCY SITUATIONS RESULTING FROM THE WORK, WHERE LIFE OR EMERGENCY SITUATIONS RESULTING FROM THE WORK, WHERE LIFE OR  SITUATIONS RESULTING FROM THE WORK, WHERE LIFE OR SITUATIONS RESULTING FROM THE WORK, WHERE LIFE OR  RESULTING FROM THE WORK, WHERE LIFE OR RESULTING FROM THE WORK, WHERE LIFE OR  FROM THE WORK, WHERE LIFE OR FROM THE WORK, WHERE LIFE OR  THE WORK, WHERE LIFE OR THE WORK, WHERE LIFE OR  WORK, WHERE LIFE OR WORK, WHERE LIFE OR  WHERE LIFE OR WHERE LIFE OR  LIFE OR LIFE OR  OR OR PROPERTY ARE ENDANGERED, CONTRACTOR SHALL IMMEDIATELY TAKE ACTION.  ARE ENDANGERED, CONTRACTOR SHALL IMMEDIATELY TAKE ACTION. ARE ENDANGERED, CONTRACTOR SHALL IMMEDIATELY TAKE ACTION.  ENDANGERED, CONTRACTOR SHALL IMMEDIATELY TAKE ACTION. ENDANGERED, CONTRACTOR SHALL IMMEDIATELY TAKE ACTION.  CONTRACTOR SHALL IMMEDIATELY TAKE ACTION. CONTRACTOR SHALL IMMEDIATELY TAKE ACTION.  SHALL IMMEDIATELY TAKE ACTION. SHALL IMMEDIATELY TAKE ACTION.  IMMEDIATELY TAKE ACTION. IMMEDIATELY TAKE ACTION.  TAKE ACTION. TAKE ACTION.  ACTION. ACTION. ANY COSTS INCURRED BY THE FACILITY IN RECTIFYING EMERGENCY SITUATIONS  COSTS INCURRED BY THE FACILITY IN RECTIFYING EMERGENCY SITUATIONS COSTS INCURRED BY THE FACILITY IN RECTIFYING EMERGENCY SITUATIONS  INCURRED BY THE FACILITY IN RECTIFYING EMERGENCY SITUATIONS INCURRED BY THE FACILITY IN RECTIFYING EMERGENCY SITUATIONS  BY THE FACILITY IN RECTIFYING EMERGENCY SITUATIONS BY THE FACILITY IN RECTIFYING EMERGENCY SITUATIONS  THE FACILITY IN RECTIFYING EMERGENCY SITUATIONS THE FACILITY IN RECTIFYING EMERGENCY SITUATIONS  FACILITY IN RECTIFYING EMERGENCY SITUATIONS FACILITY IN RECTIFYING EMERGENCY SITUATIONS  IN RECTIFYING EMERGENCY SITUATIONS IN RECTIFYING EMERGENCY SITUATIONS  RECTIFYING EMERGENCY SITUATIONS RECTIFYING EMERGENCY SITUATIONS  EMERGENCY SITUATIONS EMERGENCY SITUATIONS  SITUATIONS SITUATIONS CAUSED BY NEGLECT OF CONTRACTOR SHALL BE PAID FOR BY CONTRACTOR. B. MATERIALS MATERIALS ATERIALS CONTRACTOR SHALL MEET THE FOLLOWING REQUIREMENTS OF THIS SECTION AS APPLICABLE TO THE WORK IT IS REQUESTED TO PERFORM. 1. GENERAL: GENERAL: a. WORK SHALL BE PERFORMED IN A PROFESSIONAL MANNER WITH NEW WORK SHALL BE PERFORMED IN A PROFESSIONAL MANNER WITH NEW  SHALL BE PERFORMED IN A PROFESSIONAL MANNER WITH NEW SHALL BE PERFORMED IN A PROFESSIONAL MANNER WITH NEW  BE PERFORMED IN A PROFESSIONAL MANNER WITH NEW BE PERFORMED IN A PROFESSIONAL MANNER WITH NEW  PERFORMED IN A PROFESSIONAL MANNER WITH NEW PERFORMED IN A PROFESSIONAL MANNER WITH NEW  IN A PROFESSIONAL MANNER WITH NEW IN A PROFESSIONAL MANNER WITH NEW  A PROFESSIONAL MANNER WITH NEW A PROFESSIONAL MANNER WITH NEW  PROFESSIONAL MANNER WITH NEW PROFESSIONAL MANNER WITH NEW  MANNER WITH NEW MANNER WITH NEW  WITH NEW WITH NEW  NEW NEW MATERIALS.  PIPING AND CONDUIT RUNS SHALL BE LEVEL, PLUMB, AND   PIPING AND CONDUIT RUNS SHALL BE LEVEL, PLUMB, AND  PIPING AND CONDUIT RUNS SHALL BE LEVEL, PLUMB, AND PIPING AND CONDUIT RUNS SHALL BE LEVEL, PLUMB, AND  AND CONDUIT RUNS SHALL BE LEVEL, PLUMB, AND AND CONDUIT RUNS SHALL BE LEVEL, PLUMB, AND  CONDUIT RUNS SHALL BE LEVEL, PLUMB, AND CONDUIT RUNS SHALL BE LEVEL, PLUMB, AND  RUNS SHALL BE LEVEL, PLUMB, AND RUNS SHALL BE LEVEL, PLUMB, AND  SHALL BE LEVEL, PLUMB, AND SHALL BE LEVEL, PLUMB, AND  BE LEVEL, PLUMB, AND BE LEVEL, PLUMB, AND  LEVEL, PLUMB, AND LEVEL, PLUMB, AND  PLUMB, AND PLUMB, AND  AND AND SQUARE, PROPERLY SUPPORTED, AND INSTALLED IN SUCH A WAY AS TO  PROPERLY SUPPORTED, AND INSTALLED IN SUCH A WAY AS TO PROPERLY SUPPORTED, AND INSTALLED IN SUCH A WAY AS TO  SUPPORTED, AND INSTALLED IN SUCH A WAY AS TO SUPPORTED, AND INSTALLED IN SUCH A WAY AS TO  AND INSTALLED IN SUCH A WAY AS TO AND INSTALLED IN SUCH A WAY AS TO  INSTALLED IN SUCH A WAY AS TO INSTALLED IN SUCH A WAY AS TO  IN SUCH A WAY AS TO IN SUCH A WAY AS TO  SUCH A WAY AS TO SUCH A WAY AS TO  A WAY AS TO A WAY AS TO  WAY AS TO WAY AS TO  AS TO AS TO  TO TO MINIMIZE MAINTENANCE AND SAFETY DIFFICULTIES.  FLANGES, UNIONS AND PULL  MAINTENANCE AND SAFETY DIFFICULTIES.  FLANGES, UNIONS AND PULL MAINTENANCE AND SAFETY DIFFICULTIES.  FLANGES, UNIONS AND PULL  AND SAFETY DIFFICULTIES.  FLANGES, UNIONS AND PULL AND SAFETY DIFFICULTIES.  FLANGES, UNIONS AND PULL  SAFETY DIFFICULTIES.  FLANGES, UNIONS AND PULL SAFETY DIFFICULTIES.  FLANGES, UNIONS AND PULL  DIFFICULTIES.  FLANGES, UNIONS AND PULL DIFFICULTIES.  FLANGES, UNIONS AND PULL   FLANGES, UNIONS AND PULL  FLANGES, UNIONS AND PULL FLANGES, UNIONS AND PULL  UNIONS AND PULL UNIONS AND PULL  AND PULL AND PULL  PULL PULL BOXES SHALL BE INSTALLED AS NECESSARY TO FACILITATE MAINTENANCE. b. ALL ELECTRICAL EQUIPMENT SHALL CONFORM TO THE LATEST PUBLISHED ALL ELECTRICAL EQUIPMENT SHALL CONFORM TO THE LATEST PUBLISHED  ELECTRICAL EQUIPMENT SHALL CONFORM TO THE LATEST PUBLISHED ELECTRICAL EQUIPMENT SHALL CONFORM TO THE LATEST PUBLISHED  EQUIPMENT SHALL CONFORM TO THE LATEST PUBLISHED EQUIPMENT SHALL CONFORM TO THE LATEST PUBLISHED  SHALL CONFORM TO THE LATEST PUBLISHED SHALL CONFORM TO THE LATEST PUBLISHED  CONFORM TO THE LATEST PUBLISHED CONFORM TO THE LATEST PUBLISHED  TO THE LATEST PUBLISHED TO THE LATEST PUBLISHED  THE LATEST PUBLISHED THE LATEST PUBLISHED  LATEST PUBLISHED LATEST PUBLISHED  PUBLISHED PUBLISHED INDUSTRY STANDARDS AND SPECIFICATIONS. c. ALL EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH ALL EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH  EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH  SHALL BE INSTALLED IN ACCORDANCE WITH SHALL BE INSTALLED IN ACCORDANCE WITH  BE INSTALLED IN ACCORDANCE WITH BE INSTALLED IN ACCORDANCE WITH  INSTALLED IN ACCORDANCE WITH INSTALLED IN ACCORDANCE WITH  IN ACCORDANCE WITH IN ACCORDANCE WITH  ACCORDANCE WITH ACCORDANCE WITH  WITH WITH MANUFACTURER'S RECOMMENDATIONS AND REQUIREMENTS. d. CONTRACTOR SHALL OBTAIN, AT OWN EXPENSE, COPIES OF ALL CURRENT CONTRACTOR SHALL OBTAIN, AT OWN EXPENSE, COPIES OF ALL CURRENT  SHALL OBTAIN, AT OWN EXPENSE, COPIES OF ALL CURRENT SHALL OBTAIN, AT OWN EXPENSE, COPIES OF ALL CURRENT  OBTAIN, AT OWN EXPENSE, COPIES OF ALL CURRENT OBTAIN, AT OWN EXPENSE, COPIES OF ALL CURRENT  AT OWN EXPENSE, COPIES OF ALL CURRENT AT OWN EXPENSE, COPIES OF ALL CURRENT  OWN EXPENSE, COPIES OF ALL CURRENT OWN EXPENSE, COPIES OF ALL CURRENT  EXPENSE, COPIES OF ALL CURRENT EXPENSE, COPIES OF ALL CURRENT  COPIES OF ALL CURRENT COPIES OF ALL CURRENT  OF ALL CURRENT OF ALL CURRENT  ALL CURRENT ALL CURRENT  CURRENT CURRENT CODES, REGULATIONS, AND STANDARD SPECIFICATIONS OF ALL AUTHORITIES  REGULATIONS, AND STANDARD SPECIFICATIONS OF ALL AUTHORITIES REGULATIONS, AND STANDARD SPECIFICATIONS OF ALL AUTHORITIES  AND STANDARD SPECIFICATIONS OF ALL AUTHORITIES AND STANDARD SPECIFICATIONS OF ALL AUTHORITIES  STANDARD SPECIFICATIONS OF ALL AUTHORITIES STANDARD SPECIFICATIONS OF ALL AUTHORITIES  SPECIFICATIONS OF ALL AUTHORITIES SPECIFICATIONS OF ALL AUTHORITIES  OF ALL AUTHORITIES OF ALL AUTHORITIES  ALL AUTHORITIES ALL AUTHORITIES  AUTHORITIES AUTHORITIES HAVING JURISDICTION AND WHICH HAVE BEEN REFERRED TO HEREIN. 2. CONCRETE REPAIR, JOINT SEALING, AND COATINGS/LINING SYSTEMS: SEE CONCRETE REPAIR, JOINT SEALING, AND COATINGS/LINING SYSTEMS: SEE  REPAIR, JOINT SEALING, AND COATINGS/LINING SYSTEMS: SEE REPAIR, JOINT SEALING, AND COATINGS/LINING SYSTEMS: SEE  JOINT SEALING, AND COATINGS/LINING SYSTEMS: SEE JOINT SEALING, AND COATINGS/LINING SYSTEMS: SEE  SEALING, AND COATINGS/LINING SYSTEMS: SEE SEALING, AND COATINGS/LINING SYSTEMS: SEE  AND COATINGS/LINING SYSTEMS: SEE AND COATINGS/LINING SYSTEMS: SEE  COATINGS/LINING SYSTEMS: SEE COATINGS/LINING SYSTEMS: SEE  SYSTEMS: SEE SYSTEMS: SEE  SEE SEE DRAWINGS WHERE APPLICABLE. 3. PIPING, FITTINGS, BOLTS/NUTS, AND OTHER MECHANICAL SYSTEMS SHALL PIPING, FITTINGS, BOLTS/NUTS, AND OTHER MECHANICAL SYSTEMS SHALL  FITTINGS, BOLTS/NUTS, AND OTHER MECHANICAL SYSTEMS SHALL FITTINGS, BOLTS/NUTS, AND OTHER MECHANICAL SYSTEMS SHALL  BOLTS/NUTS, AND OTHER MECHANICAL SYSTEMS SHALL BOLTS/NUTS, AND OTHER MECHANICAL SYSTEMS SHALL  AND OTHER MECHANICAL SYSTEMS SHALL AND OTHER MECHANICAL SYSTEMS SHALL  OTHER MECHANICAL SYSTEMS SHALL OTHER MECHANICAL SYSTEMS SHALL  MECHANICAL SYSTEMS SHALL MECHANICAL SYSTEMS SHALL  SYSTEMS SHALL SYSTEMS SHALL  SHALL SHALL MATCH FACILITY STANDARDS. SEE DRAWINGS FOR ADDITIONAL DETAILS. C. EXECUTION: EXECUTION: 1. PIPE INSTALLATION: PIPE INSTALLATION: a. PIPE SUPPORTS SHALL WITHSTAND THE DEAD LOADS IMPOSED BY THE PIPE SUPPORTS SHALL WITHSTAND THE DEAD LOADS IMPOSED BY THE  SUPPORTS SHALL WITHSTAND THE DEAD LOADS IMPOSED BY THE SUPPORTS SHALL WITHSTAND THE DEAD LOADS IMPOSED BY THE  SHALL WITHSTAND THE DEAD LOADS IMPOSED BY THE SHALL WITHSTAND THE DEAD LOADS IMPOSED BY THE  WITHSTAND THE DEAD LOADS IMPOSED BY THE WITHSTAND THE DEAD LOADS IMPOSED BY THE  THE DEAD LOADS IMPOSED BY THE THE DEAD LOADS IMPOSED BY THE  DEAD LOADS IMPOSED BY THE DEAD LOADS IMPOSED BY THE  LOADS IMPOSED BY THE LOADS IMPOSED BY THE  IMPOSED BY THE IMPOSED BY THE  BY THE BY THE  THE THE WEIGHT OF THE PIPE SYSTEM (FILLED WITH WATER).  COMMERCIAL PIPE  OF THE PIPE SYSTEM (FILLED WITH WATER).  COMMERCIAL PIPE OF THE PIPE SYSTEM (FILLED WITH WATER).  COMMERCIAL PIPE  THE PIPE SYSTEM (FILLED WITH WATER).  COMMERCIAL PIPE THE PIPE SYSTEM (FILLED WITH WATER).  COMMERCIAL PIPE  PIPE SYSTEM (FILLED WITH WATER).  COMMERCIAL PIPE PIPE SYSTEM (FILLED WITH WATER).  COMMERCIAL PIPE  SYSTEM (FILLED WITH WATER).  COMMERCIAL PIPE SYSTEM (FILLED WITH WATER).  COMMERCIAL PIPE  (FILLED WITH WATER).  COMMERCIAL PIPE (FILLED WITH WATER).  COMMERCIAL PIPE  WITH WATER).  COMMERCIAL PIPE WITH WATER).  COMMERCIAL PIPE  WATER).  COMMERCIAL PIPE WATER).  COMMERCIAL PIPE   COMMERCIAL PIPE  COMMERCIAL PIPE COMMERCIAL PIPE  PIPE PIPE SUPPORTS AND HANGERS SHALL HAVE A MINIMUM SAFETY FACTOR OF 5. 2. EXCAVATION: EXCAVATION: a. CONTRACTOR SHALL LOCATE ALL EXISTING ABOVE AND BELOW GROUND CONTRACTOR SHALL LOCATE ALL EXISTING ABOVE AND BELOW GROUND  SHALL LOCATE ALL EXISTING ABOVE AND BELOW GROUND SHALL LOCATE ALL EXISTING ABOVE AND BELOW GROUND  LOCATE ALL EXISTING ABOVE AND BELOW GROUND LOCATE ALL EXISTING ABOVE AND BELOW GROUND  ALL EXISTING ABOVE AND BELOW GROUND ALL EXISTING ABOVE AND BELOW GROUND  EXISTING ABOVE AND BELOW GROUND EXISTING ABOVE AND BELOW GROUND  ABOVE AND BELOW GROUND ABOVE AND BELOW GROUND  AND BELOW GROUND AND BELOW GROUND  BELOW GROUND BELOW GROUND  GROUND GROUND UTILITIES AS DESCRIBED IN THE GENERAL REQUIREMENTS AND SPECIFICATIONS.   AS DESCRIBED IN THE GENERAL REQUIREMENTS AND SPECIFICATIONS.  AS DESCRIBED IN THE GENERAL REQUIREMENTS AND SPECIFICATIONS.   DESCRIBED IN THE GENERAL REQUIREMENTS AND SPECIFICATIONS.  DESCRIBED IN THE GENERAL REQUIREMENTS AND SPECIFICATIONS.   IN THE GENERAL REQUIREMENTS AND SPECIFICATIONS.  IN THE GENERAL REQUIREMENTS AND SPECIFICATIONS.   THE GENERAL REQUIREMENTS AND SPECIFICATIONS.  THE GENERAL REQUIREMENTS AND SPECIFICATIONS.   GENERAL REQUIREMENTS AND SPECIFICATIONS.  GENERAL REQUIREMENTS AND SPECIFICATIONS.   REQUIREMENTS AND SPECIFICATIONS.  REQUIREMENTS AND SPECIFICATIONS.   AND SPECIFICATIONS.  AND SPECIFICATIONS.   SPECIFICATIONS.  SPECIFICATIONS.  CONTRACTOR SHALL BE FULLY RESPONSIBLE FOR ANY DAMAGE TO ABOVE OR  SHALL BE FULLY RESPONSIBLE FOR ANY DAMAGE TO ABOVE OR SHALL BE FULLY RESPONSIBLE FOR ANY DAMAGE TO ABOVE OR  BE FULLY RESPONSIBLE FOR ANY DAMAGE TO ABOVE OR BE FULLY RESPONSIBLE FOR ANY DAMAGE TO ABOVE OR  FULLY RESPONSIBLE FOR ANY DAMAGE TO ABOVE OR FULLY RESPONSIBLE FOR ANY DAMAGE TO ABOVE OR  RESPONSIBLE FOR ANY DAMAGE TO ABOVE OR RESPONSIBLE FOR ANY DAMAGE TO ABOVE OR  FOR ANY DAMAGE TO ABOVE OR FOR ANY DAMAGE TO ABOVE OR  ANY DAMAGE TO ABOVE OR ANY DAMAGE TO ABOVE OR  DAMAGE TO ABOVE OR DAMAGE TO ABOVE OR  TO ABOVE OR TO ABOVE OR  ABOVE OR ABOVE OR  OR OR BELOW GROUND UTILITIES, STRUCTURES, OR FACILITIES. b. CONTRACTOR SHALL DEWATER ALL PIPE TRENCHES AND VAULT CONTRACTOR SHALL DEWATER ALL PIPE TRENCHES AND VAULT  SHALL DEWATER ALL PIPE TRENCHES AND VAULT SHALL DEWATER ALL PIPE TRENCHES AND VAULT  DEWATER ALL PIPE TRENCHES AND VAULT DEWATER ALL PIPE TRENCHES AND VAULT  ALL PIPE TRENCHES AND VAULT ALL PIPE TRENCHES AND VAULT  PIPE TRENCHES AND VAULT PIPE TRENCHES AND VAULT  TRENCHES AND VAULT TRENCHES AND VAULT  AND VAULT AND VAULT  VAULT VAULT EXCAVATIONS, IF NECESSARY, AND SHALL BE SOLELY RESPONSIBLE FOR  IF NECESSARY, AND SHALL BE SOLELY RESPONSIBLE FOR IF NECESSARY, AND SHALL BE SOLELY RESPONSIBLE FOR  NECESSARY, AND SHALL BE SOLELY RESPONSIBLE FOR NECESSARY, AND SHALL BE SOLELY RESPONSIBLE FOR  AND SHALL BE SOLELY RESPONSIBLE FOR AND SHALL BE SOLELY RESPONSIBLE FOR  SHALL BE SOLELY RESPONSIBLE FOR SHALL BE SOLELY RESPONSIBLE FOR  BE SOLELY RESPONSIBLE FOR BE SOLELY RESPONSIBLE FOR  SOLELY RESPONSIBLE FOR SOLELY RESPONSIBLE FOR  RESPONSIBLE FOR RESPONSIBLE FOR  FOR FOR HANDLING, STORAGE, AND DISPOSAL OF COLLECTED WATER.   c. CONTRACTOR SHALL PREVENT EXCAVATIONS FROM WEAKENING CONTRACTOR SHALL PREVENT EXCAVATIONS FROM WEAKENING  SHALL PREVENT EXCAVATIONS FROM WEAKENING SHALL PREVENT EXCAVATIONS FROM WEAKENING  PREVENT EXCAVATIONS FROM WEAKENING PREVENT EXCAVATIONS FROM WEAKENING  EXCAVATIONS FROM WEAKENING EXCAVATIONS FROM WEAKENING  FROM WEAKENING FROM WEAKENING  WEAKENING WEAKENING SURROUNDING AREAS OR DAMAGING STRUCTURES FROM SETTLEMENT,  AREAS OR DAMAGING STRUCTURES FROM SETTLEMENT, AREAS OR DAMAGING STRUCTURES FROM SETTLEMENT,  OR DAMAGING STRUCTURES FROM SETTLEMENT, OR DAMAGING STRUCTURES FROM SETTLEMENT,  DAMAGING STRUCTURES FROM SETTLEMENT, DAMAGING STRUCTURES FROM SETTLEMENT,  STRUCTURES FROM SETTLEMENT, STRUCTURES FROM SETTLEMENT,  FROM SETTLEMENT, FROM SETTLEMENT,  SETTLEMENT, SETTLEMENT, HORIZONTAL MOVEMENT, OR OTHER FACTORS.  CONTRACTOR SHALL IMMEDIATELY  MOVEMENT, OR OTHER FACTORS.  CONTRACTOR SHALL IMMEDIATELY MOVEMENT, OR OTHER FACTORS.  CONTRACTOR SHALL IMMEDIATELY  OR OTHER FACTORS.  CONTRACTOR SHALL IMMEDIATELY OR OTHER FACTORS.  CONTRACTOR SHALL IMMEDIATELY  OTHER FACTORS.  CONTRACTOR SHALL IMMEDIATELY OTHER FACTORS.  CONTRACTOR SHALL IMMEDIATELY  FACTORS.  CONTRACTOR SHALL IMMEDIATELY FACTORS.  CONTRACTOR SHALL IMMEDIATELY   CONTRACTOR SHALL IMMEDIATELY  CONTRACTOR SHALL IMMEDIATELY CONTRACTOR SHALL IMMEDIATELY  SHALL IMMEDIATELY SHALL IMMEDIATELY  IMMEDIATELY IMMEDIATELY REPORT ANY DAMAGE TO THE FACILITY AND REPAIR SUCH DAMAGE AT  ANY DAMAGE TO THE FACILITY AND REPAIR SUCH DAMAGE AT ANY DAMAGE TO THE FACILITY AND REPAIR SUCH DAMAGE AT  DAMAGE TO THE FACILITY AND REPAIR SUCH DAMAGE AT DAMAGE TO THE FACILITY AND REPAIR SUCH DAMAGE AT  TO THE FACILITY AND REPAIR SUCH DAMAGE AT TO THE FACILITY AND REPAIR SUCH DAMAGE AT  THE FACILITY AND REPAIR SUCH DAMAGE AT THE FACILITY AND REPAIR SUCH DAMAGE AT  FACILITY AND REPAIR SUCH DAMAGE AT FACILITY AND REPAIR SUCH DAMAGE AT  AND REPAIR SUCH DAMAGE AT AND REPAIR SUCH DAMAGE AT  REPAIR SUCH DAMAGE AT REPAIR SUCH DAMAGE AT  SUCH DAMAGE AT SUCH DAMAGE AT  DAMAGE AT DAMAGE AT  AT AT CONTRACTOR'S EXPENSE. 3. STOCKPILING: STOCKPILING: a. CONTRACTOR SHALL TEMPORARILY STOCKPILE EXCAVATED SOIL ONTO 10 CONTRACTOR SHALL TEMPORARILY STOCKPILE EXCAVATED SOIL ONTO 10  SHALL TEMPORARILY STOCKPILE EXCAVATED SOIL ONTO 10 SHALL TEMPORARILY STOCKPILE EXCAVATED SOIL ONTO 10  TEMPORARILY STOCKPILE EXCAVATED SOIL ONTO 10 TEMPORARILY STOCKPILE EXCAVATED SOIL ONTO 10  STOCKPILE EXCAVATED SOIL ONTO 10 STOCKPILE EXCAVATED SOIL ONTO 10  EXCAVATED SOIL ONTO 10 EXCAVATED SOIL ONTO 10  SOIL ONTO 10 SOIL ONTO 10  ONTO 10 ONTO 10  10 10 MIL POLYETHYLENE SHEETING OR LINED CONTAINERS IN AN AREA APPROVED BY  POLYETHYLENE SHEETING OR LINED CONTAINERS IN AN AREA APPROVED BY POLYETHYLENE SHEETING OR LINED CONTAINERS IN AN AREA APPROVED BY  SHEETING OR LINED CONTAINERS IN AN AREA APPROVED BY SHEETING OR LINED CONTAINERS IN AN AREA APPROVED BY  OR LINED CONTAINERS IN AN AREA APPROVED BY OR LINED CONTAINERS IN AN AREA APPROVED BY  LINED CONTAINERS IN AN AREA APPROVED BY LINED CONTAINERS IN AN AREA APPROVED BY  CONTAINERS IN AN AREA APPROVED BY CONTAINERS IN AN AREA APPROVED BY  IN AN AREA APPROVED BY IN AN AREA APPROVED BY  AN AREA APPROVED BY AN AREA APPROVED BY  AREA APPROVED BY AREA APPROVED BY  APPROVED BY APPROVED BY  BY BY THE FACILITY. b. STOCKPILES SHALL BE BERMED AND COVERED TO PROTECT MATERIALS STOCKPILES SHALL BE BERMED AND COVERED TO PROTECT MATERIALS  SHALL BE BERMED AND COVERED TO PROTECT MATERIALS SHALL BE BERMED AND COVERED TO PROTECT MATERIALS  BE BERMED AND COVERED TO PROTECT MATERIALS BE BERMED AND COVERED TO PROTECT MATERIALS  BERMED AND COVERED TO PROTECT MATERIALS BERMED AND COVERED TO PROTECT MATERIALS  AND COVERED TO PROTECT MATERIALS AND COVERED TO PROTECT MATERIALS  COVERED TO PROTECT MATERIALS COVERED TO PROTECT MATERIALS  TO PROTECT MATERIALS TO PROTECT MATERIALS  PROTECT MATERIALS PROTECT MATERIALS  MATERIALS MATERIALS FROM PRECIPITATION, STORMWATER, TIDEWATER, AND SURFACE WATER UNTIL  PRECIPITATION, STORMWATER, TIDEWATER, AND SURFACE WATER UNTIL PRECIPITATION, STORMWATER, TIDEWATER, AND SURFACE WATER UNTIL  STORMWATER, TIDEWATER, AND SURFACE WATER UNTIL STORMWATER, TIDEWATER, AND SURFACE WATER UNTIL  TIDEWATER, AND SURFACE WATER UNTIL TIDEWATER, AND SURFACE WATER UNTIL  AND SURFACE WATER UNTIL AND SURFACE WATER UNTIL  SURFACE WATER UNTIL SURFACE WATER UNTIL  WATER UNTIL WATER UNTIL  UNTIL UNTIL REQUIRED FOR BACKFILL OR OFF-SITE DISPOSAL IS ARRANGED BY CONTRACTOR.   FOR BACKFILL OR OFF-SITE DISPOSAL IS ARRANGED BY CONTRACTOR.  FOR BACKFILL OR OFF-SITE DISPOSAL IS ARRANGED BY CONTRACTOR.   BACKFILL OR OFF-SITE DISPOSAL IS ARRANGED BY CONTRACTOR.  BACKFILL OR OFF-SITE DISPOSAL IS ARRANGED BY CONTRACTOR.   OR OFF-SITE DISPOSAL IS ARRANGED BY CONTRACTOR.  OR OFF-SITE DISPOSAL IS ARRANGED BY CONTRACTOR.   OFF-SITE DISPOSAL IS ARRANGED BY CONTRACTOR.  OFF-SITE DISPOSAL IS ARRANGED BY CONTRACTOR.   DISPOSAL IS ARRANGED BY CONTRACTOR.  DISPOSAL IS ARRANGED BY CONTRACTOR.   IS ARRANGED BY CONTRACTOR.  IS ARRANGED BY CONTRACTOR.   ARRANGED BY CONTRACTOR.  ARRANGED BY CONTRACTOR.   BY CONTRACTOR.  BY CONTRACTOR.   CONTRACTOR.  CONTRACTOR.  ALL COVER SHEETING SHALL BE WEIGHTED AND TIED DOWN.  STOCKPILES AND  COVER SHEETING SHALL BE WEIGHTED AND TIED DOWN.  STOCKPILES AND COVER SHEETING SHALL BE WEIGHTED AND TIED DOWN.  STOCKPILES AND  SHEETING SHALL BE WEIGHTED AND TIED DOWN.  STOCKPILES AND SHEETING SHALL BE WEIGHTED AND TIED DOWN.  STOCKPILES AND  SHALL BE WEIGHTED AND TIED DOWN.  STOCKPILES AND SHALL BE WEIGHTED AND TIED DOWN.  STOCKPILES AND  BE WEIGHTED AND TIED DOWN.  STOCKPILES AND BE WEIGHTED AND TIED DOWN.  STOCKPILES AND  WEIGHTED AND TIED DOWN.  STOCKPILES AND WEIGHTED AND TIED DOWN.  STOCKPILES AND  AND TIED DOWN.  STOCKPILES AND AND TIED DOWN.  STOCKPILES AND  TIED DOWN.  STOCKPILES AND TIED DOWN.  STOCKPILES AND  DOWN.  STOCKPILES AND DOWN.  STOCKPILES AND   STOCKPILES AND  STOCKPILES AND STOCKPILES AND  AND AND CONTAINERS WILL BE LOCATED OUT OF THE WAY OF VEHICLE AND FOOT  WILL BE LOCATED OUT OF THE WAY OF VEHICLE AND FOOT WILL BE LOCATED OUT OF THE WAY OF VEHICLE AND FOOT  BE LOCATED OUT OF THE WAY OF VEHICLE AND FOOT BE LOCATED OUT OF THE WAY OF VEHICLE AND FOOT  LOCATED OUT OF THE WAY OF VEHICLE AND FOOT LOCATED OUT OF THE WAY OF VEHICLE AND FOOT  OUT OF THE WAY OF VEHICLE AND FOOT OUT OF THE WAY OF VEHICLE AND FOOT  OF THE WAY OF VEHICLE AND FOOT OF THE WAY OF VEHICLE AND FOOT  THE WAY OF VEHICLE AND FOOT THE WAY OF VEHICLE AND FOOT  WAY OF VEHICLE AND FOOT WAY OF VEHICLE AND FOOT  OF VEHICLE AND FOOT OF VEHICLE AND FOOT  VEHICLE AND FOOT VEHICLE AND FOOT  AND FOOT AND FOOT  FOOT FOOT TRAFFIC. 4. DUST, MUD, AND DEBRIS CONTROL: DUST, MUD, AND DEBRIS CONTROL: a. CONTRACTOR SHALL TAKE ALL NECESSARY MEASURES TO CONTROL DUST CONTRACTOR SHALL TAKE ALL NECESSARY MEASURES TO CONTROL DUST  SHALL TAKE ALL NECESSARY MEASURES TO CONTROL DUST SHALL TAKE ALL NECESSARY MEASURES TO CONTROL DUST  TAKE ALL NECESSARY MEASURES TO CONTROL DUST TAKE ALL NECESSARY MEASURES TO CONTROL DUST  ALL NECESSARY MEASURES TO CONTROL DUST ALL NECESSARY MEASURES TO CONTROL DUST  NECESSARY MEASURES TO CONTROL DUST NECESSARY MEASURES TO CONTROL DUST  MEASURES TO CONTROL DUST MEASURES TO CONTROL DUST  TO CONTROL DUST TO CONTROL DUST  CONTROL DUST CONTROL DUST  DUST DUST AND THE DEPOSITING OF MUD AND OTHER DEBRIS CAUSED BY THE WORK BEING CARRIED OUT, INCLUDING ON ADJACENT PROPERTIES AND ROADWAYS AND  OUT, INCLUDING ON ADJACENT PROPERTIES AND ROADWAYS AND OUT, INCLUDING ON ADJACENT PROPERTIES AND ROADWAYS AND  INCLUDING ON ADJACENT PROPERTIES AND ROADWAYS AND INCLUDING ON ADJACENT PROPERTIES AND ROADWAYS AND  ON ADJACENT PROPERTIES AND ROADWAYS AND ON ADJACENT PROPERTIES AND ROADWAYS AND  ADJACENT PROPERTIES AND ROADWAYS AND ADJACENT PROPERTIES AND ROADWAYS AND  PROPERTIES AND ROADWAYS AND PROPERTIES AND ROADWAYS AND  AND ROADWAYS AND AND ROADWAYS AND  ROADWAYS AND ROADWAYS AND  AND AND RESULTING FROM MATERIAL TRANSPORT ROUTES. b. CONTRACTOR WILL BE RESPONSIBLE FOR ALL DAMAGE RESULTING FROM CONTRACTOR WILL BE RESPONSIBLE FOR ALL DAMAGE RESULTING FROM  WILL BE RESPONSIBLE FOR ALL DAMAGE RESULTING FROM WILL BE RESPONSIBLE FOR ALL DAMAGE RESULTING FROM  BE RESPONSIBLE FOR ALL DAMAGE RESULTING FROM BE RESPONSIBLE FOR ALL DAMAGE RESULTING FROM  RESPONSIBLE FOR ALL DAMAGE RESULTING FROM RESPONSIBLE FOR ALL DAMAGE RESULTING FROM  FOR ALL DAMAGE RESULTING FROM FOR ALL DAMAGE RESULTING FROM  ALL DAMAGE RESULTING FROM ALL DAMAGE RESULTING FROM  DAMAGE RESULTING FROM DAMAGE RESULTING FROM  RESULTING FROM RESULTING FROM  FROM FROM DUST PRODUCED BY CONTRACTOR OPERATIONS FROM THE TIME THAT WORK OF  PRODUCED BY CONTRACTOR OPERATIONS FROM THE TIME THAT WORK OF PRODUCED BY CONTRACTOR OPERATIONS FROM THE TIME THAT WORK OF  BY CONTRACTOR OPERATIONS FROM THE TIME THAT WORK OF BY CONTRACTOR OPERATIONS FROM THE TIME THAT WORK OF  CONTRACTOR OPERATIONS FROM THE TIME THAT WORK OF CONTRACTOR OPERATIONS FROM THE TIME THAT WORK OF  OPERATIONS FROM THE TIME THAT WORK OF OPERATIONS FROM THE TIME THAT WORK OF  FROM THE TIME THAT WORK OF FROM THE TIME THAT WORK OF  THE TIME THAT WORK OF THE TIME THAT WORK OF  TIME THAT WORK OF TIME THAT WORK OF  THAT WORK OF THAT WORK OF  WORK OF WORK OF  OF OF ANY DESCRIPTION IS COMMENCED UNTIL ALL WORK IS COMPLETED AND  DESCRIPTION IS COMMENCED UNTIL ALL WORK IS COMPLETED AND DESCRIPTION IS COMMENCED UNTIL ALL WORK IS COMPLETED AND  IS COMMENCED UNTIL ALL WORK IS COMPLETED AND IS COMMENCED UNTIL ALL WORK IS COMPLETED AND  COMMENCED UNTIL ALL WORK IS COMPLETED AND COMMENCED UNTIL ALL WORK IS COMPLETED AND  UNTIL ALL WORK IS COMPLETED AND UNTIL ALL WORK IS COMPLETED AND  ALL WORK IS COMPLETED AND ALL WORK IS COMPLETED AND  WORK IS COMPLETED AND WORK IS COMPLETED AND  IS COMPLETED AND IS COMPLETED AND  COMPLETED AND COMPLETED AND  AND AND ACCEPTED BY THE FACILITY. 5. EROSION AND SEDIMENTATION CONTROL AND MAINTAINING SURFACE EROSION AND SEDIMENTATION CONTROL AND MAINTAINING SURFACE  AND SEDIMENTATION CONTROL AND MAINTAINING SURFACE AND SEDIMENTATION CONTROL AND MAINTAINING SURFACE  SEDIMENTATION CONTROL AND MAINTAINING SURFACE SEDIMENTATION CONTROL AND MAINTAINING SURFACE  CONTROL AND MAINTAINING SURFACE CONTROL AND MAINTAINING SURFACE  AND MAINTAINING SURFACE AND MAINTAINING SURFACE  MAINTAINING SURFACE MAINTAINING SURFACE  SURFACE SURFACE DRAINAGE: a. CONTRACTOR SHALL PREPARE AND SUBMIT AN EROSION AND SEDIMENT CONTRACTOR SHALL PREPARE AND SUBMIT AN EROSION AND SEDIMENT  SHALL PREPARE AND SUBMIT AN EROSION AND SEDIMENT SHALL PREPARE AND SUBMIT AN EROSION AND SEDIMENT  PREPARE AND SUBMIT AN EROSION AND SEDIMENT PREPARE AND SUBMIT AN EROSION AND SEDIMENT  AND SUBMIT AN EROSION AND SEDIMENT AND SUBMIT AN EROSION AND SEDIMENT  SUBMIT AN EROSION AND SEDIMENT SUBMIT AN EROSION AND SEDIMENT  AN EROSION AND SEDIMENT AN EROSION AND SEDIMENT  EROSION AND SEDIMENT EROSION AND SEDIMENT  AND SEDIMENT AND SEDIMENT  SEDIMENT SEDIMENT CONTROL PLAN, AS REQUIRED BY APPLICABLE CODES AND REGULATIONS  PLAN, AS REQUIRED BY APPLICABLE CODES AND REGULATIONS PLAN, AS REQUIRED BY APPLICABLE CODES AND REGULATIONS  AS REQUIRED BY APPLICABLE CODES AND REGULATIONS AS REQUIRED BY APPLICABLE CODES AND REGULATIONS  REQUIRED BY APPLICABLE CODES AND REGULATIONS REQUIRED BY APPLICABLE CODES AND REGULATIONS  BY APPLICABLE CODES AND REGULATIONS BY APPLICABLE CODES AND REGULATIONS  APPLICABLE CODES AND REGULATIONS APPLICABLE CODES AND REGULATIONS  CODES AND REGULATIONS CODES AND REGULATIONS  AND REGULATIONS AND REGULATIONS  REGULATIONS REGULATIONS AND/OR THE FACILITY, DOCUMENTING THE BEST MANAGEMENT PRACTICES (BMPS)  THE FACILITY, DOCUMENTING THE BEST MANAGEMENT PRACTICES (BMPS) THE FACILITY, DOCUMENTING THE BEST MANAGEMENT PRACTICES (BMPS)  FACILITY, DOCUMENTING THE BEST MANAGEMENT PRACTICES (BMPS) FACILITY, DOCUMENTING THE BEST MANAGEMENT PRACTICES (BMPS)  DOCUMENTING THE BEST MANAGEMENT PRACTICES (BMPS) DOCUMENTING THE BEST MANAGEMENT PRACTICES (BMPS)  THE BEST MANAGEMENT PRACTICES (BMPS) THE BEST MANAGEMENT PRACTICES (BMPS)  BEST MANAGEMENT PRACTICES (BMPS) BEST MANAGEMENT PRACTICES (BMPS)  MANAGEMENT PRACTICES (BMPS) MANAGEMENT PRACTICES (BMPS)  PRACTICES (BMPS) PRACTICES (BMPS)  (BMPS) (BMPS) AND CONTROLS THAT WILL BE IMPLEMENTED DURING SITE WORK.  b. EROSION/SEDIMENT CONTROLS MAY INCLUDE SILT FENCING, STRAW EROSION/SEDIMENT CONTROLS MAY INCLUDE SILT FENCING, STRAW  CONTROLS MAY INCLUDE SILT FENCING, STRAW CONTROLS MAY INCLUDE SILT FENCING, STRAW  MAY INCLUDE SILT FENCING, STRAW MAY INCLUDE SILT FENCING, STRAW  INCLUDE SILT FENCING, STRAW INCLUDE SILT FENCING, STRAW  SILT FENCING, STRAW SILT FENCING, STRAW  FENCING, STRAW FENCING, STRAW  STRAW STRAW WADDLES, WHEEL WASH, AND GRAVELED CONSTRUCTION ACCESS AREAS.  c. THE PLAN SHALL ALSO INCLUDE PROCEDURES FOR MONITORING, DUST THE PLAN SHALL ALSO INCLUDE PROCEDURES FOR MONITORING, DUST  PLAN SHALL ALSO INCLUDE PROCEDURES FOR MONITORING, DUST PLAN SHALL ALSO INCLUDE PROCEDURES FOR MONITORING, DUST  SHALL ALSO INCLUDE PROCEDURES FOR MONITORING, DUST SHALL ALSO INCLUDE PROCEDURES FOR MONITORING, DUST  ALSO INCLUDE PROCEDURES FOR MONITORING, DUST ALSO INCLUDE PROCEDURES FOR MONITORING, DUST  INCLUDE PROCEDURES FOR MONITORING, DUST INCLUDE PROCEDURES FOR MONITORING, DUST  PROCEDURES FOR MONITORING, DUST PROCEDURES FOR MONITORING, DUST  FOR MONITORING, DUST FOR MONITORING, DUST  MONITORING, DUST MONITORING, DUST  DUST DUST CONTROL, STORAGE OF MATERIALS, STORAGE AND ON-SITE DISPENSING OF  STORAGE OF MATERIALS, STORAGE AND ON-SITE DISPENSING OF STORAGE OF MATERIALS, STORAGE AND ON-SITE DISPENSING OF  OF MATERIALS, STORAGE AND ON-SITE DISPENSING OF OF MATERIALS, STORAGE AND ON-SITE DISPENSING OF  MATERIALS, STORAGE AND ON-SITE DISPENSING OF MATERIALS, STORAGE AND ON-SITE DISPENSING OF  STORAGE AND ON-SITE DISPENSING OF STORAGE AND ON-SITE DISPENSING OF  AND ON-SITE DISPENSING OF AND ON-SITE DISPENSING OF  ON-SITE DISPENSING OF ON-SITE DISPENSING OF  DISPENSING OF DISPENSING OF  OF OF FUELS AND MOTOR OILS, AND SPILL CONTROLS.    d. CONTRACTOR SHALL MINIMIZE THE LENGTH OF TIME THE DISTURBED WORK CONTRACTOR SHALL MINIMIZE THE LENGTH OF TIME THE DISTURBED WORK  SHALL MINIMIZE THE LENGTH OF TIME THE DISTURBED WORK SHALL MINIMIZE THE LENGTH OF TIME THE DISTURBED WORK  MINIMIZE THE LENGTH OF TIME THE DISTURBED WORK MINIMIZE THE LENGTH OF TIME THE DISTURBED WORK  THE LENGTH OF TIME THE DISTURBED WORK THE LENGTH OF TIME THE DISTURBED WORK  LENGTH OF TIME THE DISTURBED WORK LENGTH OF TIME THE DISTURBED WORK  OF TIME THE DISTURBED WORK OF TIME THE DISTURBED WORK  TIME THE DISTURBED WORK TIME THE DISTURBED WORK  THE DISTURBED WORK THE DISTURBED WORK  DISTURBED WORK DISTURBED WORK  WORK WORK AREA IS EXPOSED TO POTENTIAL EROSION BY PROPER SCHEDULING, LIMITING  IS EXPOSED TO POTENTIAL EROSION BY PROPER SCHEDULING, LIMITING IS EXPOSED TO POTENTIAL EROSION BY PROPER SCHEDULING, LIMITING  EXPOSED TO POTENTIAL EROSION BY PROPER SCHEDULING, LIMITING EXPOSED TO POTENTIAL EROSION BY PROPER SCHEDULING, LIMITING  TO POTENTIAL EROSION BY PROPER SCHEDULING, LIMITING TO POTENTIAL EROSION BY PROPER SCHEDULING, LIMITING  POTENTIAL EROSION BY PROPER SCHEDULING, LIMITING POTENTIAL EROSION BY PROPER SCHEDULING, LIMITING  EROSION BY PROPER SCHEDULING, LIMITING EROSION BY PROPER SCHEDULING, LIMITING  BY PROPER SCHEDULING, LIMITING BY PROPER SCHEDULING, LIMITING  PROPER SCHEDULING, LIMITING PROPER SCHEDULING, LIMITING  SCHEDULING, LIMITING SCHEDULING, LIMITING  LIMITING LIMITING WORK AREA, AND RESTORATION OF DISTURBED AREAS.  6. BEDDING, BACKFILLING, AND COMPACTION: BEDDING, BACKFILLING, AND COMPACTION: a. CONTRACTOR SHALL NOT DELIVER BACKFILL MATERIALS WITHOUT FACILITY CONTRACTOR SHALL NOT DELIVER BACKFILL MATERIALS WITHOUT FACILITY  SHALL NOT DELIVER BACKFILL MATERIALS WITHOUT FACILITY SHALL NOT DELIVER BACKFILL MATERIALS WITHOUT FACILITY  NOT DELIVER BACKFILL MATERIALS WITHOUT FACILITY NOT DELIVER BACKFILL MATERIALS WITHOUT FACILITY  DELIVER BACKFILL MATERIALS WITHOUT FACILITY DELIVER BACKFILL MATERIALS WITHOUT FACILITY  BACKFILL MATERIALS WITHOUT FACILITY BACKFILL MATERIALS WITHOUT FACILITY  MATERIALS WITHOUT FACILITY MATERIALS WITHOUT FACILITY  WITHOUT FACILITY WITHOUT FACILITY  FACILITY FACILITY APPROVAL OF THE MATERIAL. b. EXCAVATED SOIL MAY BE USED FOR BACKFILL MATERIAL IF APPROVED BY EXCAVATED SOIL MAY BE USED FOR BACKFILL MATERIAL IF APPROVED BY  SOIL MAY BE USED FOR BACKFILL MATERIAL IF APPROVED BY SOIL MAY BE USED FOR BACKFILL MATERIAL IF APPROVED BY  MAY BE USED FOR BACKFILL MATERIAL IF APPROVED BY MAY BE USED FOR BACKFILL MATERIAL IF APPROVED BY  BE USED FOR BACKFILL MATERIAL IF APPROVED BY BE USED FOR BACKFILL MATERIAL IF APPROVED BY  USED FOR BACKFILL MATERIAL IF APPROVED BY USED FOR BACKFILL MATERIAL IF APPROVED BY  FOR BACKFILL MATERIAL IF APPROVED BY FOR BACKFILL MATERIAL IF APPROVED BY  BACKFILL MATERIAL IF APPROVED BY BACKFILL MATERIAL IF APPROVED BY  MATERIAL IF APPROVED BY MATERIAL IF APPROVED BY  IF APPROVED BY IF APPROVED BY  APPROVED BY APPROVED BY  BY BY THE FACILITY.  IMPORTED FILL MATERIAL SHALL MEET SPECIFICATIONS ON  FACILITY.  IMPORTED FILL MATERIAL SHALL MEET SPECIFICATIONS ON FACILITY.  IMPORTED FILL MATERIAL SHALL MEET SPECIFICATIONS ON   IMPORTED FILL MATERIAL SHALL MEET SPECIFICATIONS ON  IMPORTED FILL MATERIAL SHALL MEET SPECIFICATIONS ON IMPORTED FILL MATERIAL SHALL MEET SPECIFICATIONS ON  FILL MATERIAL SHALL MEET SPECIFICATIONS ON FILL MATERIAL SHALL MEET SPECIFICATIONS ON  MATERIAL SHALL MEET SPECIFICATIONS ON MATERIAL SHALL MEET SPECIFICATIONS ON  SHALL MEET SPECIFICATIONS ON SHALL MEET SPECIFICATIONS ON  MEET SPECIFICATIONS ON MEET SPECIFICATIONS ON  SPECIFICATIONS ON SPECIFICATIONS ON  ON ON DRAWINGS  THE MATERIAL SHALL CONTAIN NO ORGANIC MATTER OR SOFT   THE MATERIAL SHALL CONTAIN NO ORGANIC MATTER OR SOFT  THE MATERIAL SHALL CONTAIN NO ORGANIC MATTER OR SOFT THE MATERIAL SHALL CONTAIN NO ORGANIC MATTER OR SOFT  MATERIAL SHALL CONTAIN NO ORGANIC MATTER OR SOFT MATERIAL SHALL CONTAIN NO ORGANIC MATTER OR SOFT  SHALL CONTAIN NO ORGANIC MATTER OR SOFT SHALL CONTAIN NO ORGANIC MATTER OR SOFT  CONTAIN NO ORGANIC MATTER OR SOFT CONTAIN NO ORGANIC MATTER OR SOFT  NO ORGANIC MATTER OR SOFT NO ORGANIC MATTER OR SOFT  ORGANIC MATTER OR SOFT ORGANIC MATTER OR SOFT  MATTER OR SOFT MATTER OR SOFT  OR SOFT OR SOFT  SOFT SOFT FRIABLE PARTICLES. c. PIPE BEDDING SHALL PROVIDE CONTINUOUS SUPPORT FOR THE PIPE.  PIPE BEDDING SHALL PROVIDE CONTINUOUS SUPPORT FOR THE PIPE.   BEDDING SHALL PROVIDE CONTINUOUS SUPPORT FOR THE PIPE.  BEDDING SHALL PROVIDE CONTINUOUS SUPPORT FOR THE PIPE.   SHALL PROVIDE CONTINUOUS SUPPORT FOR THE PIPE.  SHALL PROVIDE CONTINUOUS SUPPORT FOR THE PIPE.   PROVIDE CONTINUOUS SUPPORT FOR THE PIPE.  PROVIDE CONTINUOUS SUPPORT FOR THE PIPE.   CONTINUOUS SUPPORT FOR THE PIPE.  CONTINUOUS SUPPORT FOR THE PIPE.   SUPPORT FOR THE PIPE.  SUPPORT FOR THE PIPE.   FOR THE PIPE.  FOR THE PIPE.   THE PIPE.  THE PIPE.   PIPE.  PIPE.  BEDDING SHALL BE PLACED IN LAYERS OF 2 INCHES MAXIMUM LOOSE  SHALL BE PLACED IN LAYERS OF 2 INCHES MAXIMUM LOOSE SHALL BE PLACED IN LAYERS OF 2 INCHES MAXIMUM LOOSE  BE PLACED IN LAYERS OF 2 INCHES MAXIMUM LOOSE BE PLACED IN LAYERS OF 2 INCHES MAXIMUM LOOSE  PLACED IN LAYERS OF 2 INCHES MAXIMUM LOOSE PLACED IN LAYERS OF 2 INCHES MAXIMUM LOOSE  IN LAYERS OF 2 INCHES MAXIMUM LOOSE IN LAYERS OF 2 INCHES MAXIMUM LOOSE  LAYERS OF 2 INCHES MAXIMUM LOOSE LAYERS OF 2 INCHES MAXIMUM LOOSE  OF 2 INCHES MAXIMUM LOOSE OF 2 INCHES MAXIMUM LOOSE  2 INCHES MAXIMUM LOOSE 2 INCHES MAXIMUM LOOSE  INCHES MAXIMUM LOOSE INCHES MAXIMUM LOOSE  MAXIMUM LOOSE MAXIMUM LOOSE  LOOSE LOOSE THICKNESS AND COMPACTED TO 90% COMPACTION.  BEDDING PLACED WITHIN 12 INCHES OF THE PIPE SHALL BE COMPACTED BY HAND TAMPING EQUIPMENT OR  OF THE PIPE SHALL BE COMPACTED BY HAND TAMPING EQUIPMENT OR OF THE PIPE SHALL BE COMPACTED BY HAND TAMPING EQUIPMENT OR  THE PIPE SHALL BE COMPACTED BY HAND TAMPING EQUIPMENT OR THE PIPE SHALL BE COMPACTED BY HAND TAMPING EQUIPMENT OR  PIPE SHALL BE COMPACTED BY HAND TAMPING EQUIPMENT OR PIPE SHALL BE COMPACTED BY HAND TAMPING EQUIPMENT OR  SHALL BE COMPACTED BY HAND TAMPING EQUIPMENT OR SHALL BE COMPACTED BY HAND TAMPING EQUIPMENT OR  BE COMPACTED BY HAND TAMPING EQUIPMENT OR BE COMPACTED BY HAND TAMPING EQUIPMENT OR  COMPACTED BY HAND TAMPING EQUIPMENT OR COMPACTED BY HAND TAMPING EQUIPMENT OR  BY HAND TAMPING EQUIPMENT OR BY HAND TAMPING EQUIPMENT OR  HAND TAMPING EQUIPMENT OR HAND TAMPING EQUIPMENT OR  TAMPING EQUIPMENT OR TAMPING EQUIPMENT OR  EQUIPMENT OR EQUIPMENT OR  OR OR VIBRATORY COMPACTION EQUIPMENT ONLY.   d. FILL PLACED GREATER THAN 12 INCHES ABOVE PIPING SHALL BE FILL PLACED GREATER THAN 12 INCHES ABOVE PIPING SHALL BE  PLACED GREATER THAN 12 INCHES ABOVE PIPING SHALL BE PLACED GREATER THAN 12 INCHES ABOVE PIPING SHALL BE  GREATER THAN 12 INCHES ABOVE PIPING SHALL BE GREATER THAN 12 INCHES ABOVE PIPING SHALL BE  THAN 12 INCHES ABOVE PIPING SHALL BE THAN 12 INCHES ABOVE PIPING SHALL BE  12 INCHES ABOVE PIPING SHALL BE 12 INCHES ABOVE PIPING SHALL BE  INCHES ABOVE PIPING SHALL BE INCHES ABOVE PIPING SHALL BE  ABOVE PIPING SHALL BE ABOVE PIPING SHALL BE  PIPING SHALL BE PIPING SHALL BE  SHALL BE SHALL BE  BE BE COMPACTED TO 95% MAXIMUM DRY DENSITY. e. CONTRACTOR SHALL WARRANTY ALL COMPACTION TO NOT SETTLE FOR A CONTRACTOR SHALL WARRANTY ALL COMPACTION TO NOT SETTLE FOR A  SHALL WARRANTY ALL COMPACTION TO NOT SETTLE FOR A SHALL WARRANTY ALL COMPACTION TO NOT SETTLE FOR A  WARRANTY ALL COMPACTION TO NOT SETTLE FOR A WARRANTY ALL COMPACTION TO NOT SETTLE FOR A  ALL COMPACTION TO NOT SETTLE FOR A ALL COMPACTION TO NOT SETTLE FOR A  COMPACTION TO NOT SETTLE FOR A COMPACTION TO NOT SETTLE FOR A  TO NOT SETTLE FOR A TO NOT SETTLE FOR A  NOT SETTLE FOR A NOT SETTLE FOR A  SETTLE FOR A SETTLE FOR A  FOR A FOR A  A A PERIOD OF 1 YEAR.  WE ANTICIPATE THAT THIS WILL REQUIRE COMPACTION TO  OF 1 YEAR.  WE ANTICIPATE THAT THIS WILL REQUIRE COMPACTION TO OF 1 YEAR.  WE ANTICIPATE THAT THIS WILL REQUIRE COMPACTION TO  1 YEAR.  WE ANTICIPATE THAT THIS WILL REQUIRE COMPACTION TO 1 YEAR.  WE ANTICIPATE THAT THIS WILL REQUIRE COMPACTION TO  YEAR.  WE ANTICIPATE THAT THIS WILL REQUIRE COMPACTION TO YEAR.  WE ANTICIPATE THAT THIS WILL REQUIRE COMPACTION TO   WE ANTICIPATE THAT THIS WILL REQUIRE COMPACTION TO  WE ANTICIPATE THAT THIS WILL REQUIRE COMPACTION TO WE ANTICIPATE THAT THIS WILL REQUIRE COMPACTION TO  ANTICIPATE THAT THIS WILL REQUIRE COMPACTION TO ANTICIPATE THAT THIS WILL REQUIRE COMPACTION TO  THAT THIS WILL REQUIRE COMPACTION TO THAT THIS WILL REQUIRE COMPACTION TO  THIS WILL REQUIRE COMPACTION TO THIS WILL REQUIRE COMPACTION TO  WILL REQUIRE COMPACTION TO WILL REQUIRE COMPACTION TO  REQUIRE COMPACTION TO REQUIRE COMPACTION TO  COMPACTION TO COMPACTION TO  TO TO 95% AT THE TOP TWO FEET OF BACKFILL. 7. TESTING: TESTING: a. CONTRACTOR SHALL CONDUCT ALL TESTS NECESSARY TO DEMONSTRATE CONTRACTOR SHALL CONDUCT ALL TESTS NECESSARY TO DEMONSTRATE  SHALL CONDUCT ALL TESTS NECESSARY TO DEMONSTRATE SHALL CONDUCT ALL TESTS NECESSARY TO DEMONSTRATE  CONDUCT ALL TESTS NECESSARY TO DEMONSTRATE CONDUCT ALL TESTS NECESSARY TO DEMONSTRATE  ALL TESTS NECESSARY TO DEMONSTRATE ALL TESTS NECESSARY TO DEMONSTRATE  TESTS NECESSARY TO DEMONSTRATE TESTS NECESSARY TO DEMONSTRATE  NECESSARY TO DEMONSTRATE NECESSARY TO DEMONSTRATE  TO DEMONSTRATE TO DEMONSTRATE  DEMONSTRATE DEMONSTRATE THE INTEGRITY OF THE FINISHED PIPING AND EQUIPMENT INSTALLATION TO THE  INTEGRITY OF THE FINISHED PIPING AND EQUIPMENT INSTALLATION TO THE INTEGRITY OF THE FINISHED PIPING AND EQUIPMENT INSTALLATION TO THE  OF THE FINISHED PIPING AND EQUIPMENT INSTALLATION TO THE OF THE FINISHED PIPING AND EQUIPMENT INSTALLATION TO THE  THE FINISHED PIPING AND EQUIPMENT INSTALLATION TO THE THE FINISHED PIPING AND EQUIPMENT INSTALLATION TO THE  FINISHED PIPING AND EQUIPMENT INSTALLATION TO THE FINISHED PIPING AND EQUIPMENT INSTALLATION TO THE  PIPING AND EQUIPMENT INSTALLATION TO THE PIPING AND EQUIPMENT INSTALLATION TO THE  AND EQUIPMENT INSTALLATION TO THE AND EQUIPMENT INSTALLATION TO THE  EQUIPMENT INSTALLATION TO THE EQUIPMENT INSTALLATION TO THE  INSTALLATION TO THE INSTALLATION TO THE  TO THE TO THE  THE THE APPROVAL OF THE FACILITY.  CONTRACTOR WILL NOT BE RESPONSIBLE FOR  OF THE FACILITY.  CONTRACTOR WILL NOT BE RESPONSIBLE FOR OF THE FACILITY.  CONTRACTOR WILL NOT BE RESPONSIBLE FOR  THE FACILITY.  CONTRACTOR WILL NOT BE RESPONSIBLE FOR THE FACILITY.  CONTRACTOR WILL NOT BE RESPONSIBLE FOR  FACILITY.  CONTRACTOR WILL NOT BE RESPONSIBLE FOR FACILITY.  CONTRACTOR WILL NOT BE RESPONSIBLE FOR   CONTRACTOR WILL NOT BE RESPONSIBLE FOR  CONTRACTOR WILL NOT BE RESPONSIBLE FOR CONTRACTOR WILL NOT BE RESPONSIBLE FOR  WILL NOT BE RESPONSIBLE FOR WILL NOT BE RESPONSIBLE FOR  NOT BE RESPONSIBLE FOR NOT BE RESPONSIBLE FOR  BE RESPONSIBLE FOR BE RESPONSIBLE FOR  RESPONSIBLE FOR RESPONSIBLE FOR  FOR FOR TESTING EQUIPMENT SUPPLIED BY OTHERS FOR PROPER FUNCTION, BUT IS  EQUIPMENT SUPPLIED BY OTHERS FOR PROPER FUNCTION, BUT IS EQUIPMENT SUPPLIED BY OTHERS FOR PROPER FUNCTION, BUT IS  SUPPLIED BY OTHERS FOR PROPER FUNCTION, BUT IS SUPPLIED BY OTHERS FOR PROPER FUNCTION, BUT IS  BY OTHERS FOR PROPER FUNCTION, BUT IS BY OTHERS FOR PROPER FUNCTION, BUT IS  OTHERS FOR PROPER FUNCTION, BUT IS OTHERS FOR PROPER FUNCTION, BUT IS  FOR PROPER FUNCTION, BUT IS FOR PROPER FUNCTION, BUT IS  PROPER FUNCTION, BUT IS PROPER FUNCTION, BUT IS  FUNCTION, BUT IS FUNCTION, BUT IS  BUT IS BUT IS  IS IS REQUIRED TO TEST EQUIPMENT TO VERIFY THAT ALL PLUMBING INSTALLED BY  TO TEST EQUIPMENT TO VERIFY THAT ALL PLUMBING INSTALLED BY TO TEST EQUIPMENT TO VERIFY THAT ALL PLUMBING INSTALLED BY  TEST EQUIPMENT TO VERIFY THAT ALL PLUMBING INSTALLED BY TEST EQUIPMENT TO VERIFY THAT ALL PLUMBING INSTALLED BY  EQUIPMENT TO VERIFY THAT ALL PLUMBING INSTALLED BY EQUIPMENT TO VERIFY THAT ALL PLUMBING INSTALLED BY  TO VERIFY THAT ALL PLUMBING INSTALLED BY TO VERIFY THAT ALL PLUMBING INSTALLED BY  VERIFY THAT ALL PLUMBING INSTALLED BY VERIFY THAT ALL PLUMBING INSTALLED BY  THAT ALL PLUMBING INSTALLED BY THAT ALL PLUMBING INSTALLED BY  ALL PLUMBING INSTALLED BY ALL PLUMBING INSTALLED BY  PLUMBING INSTALLED BY PLUMBING INSTALLED BY  INSTALLED BY INSTALLED BY  BY BY CONTRACTOR FUNCTIONS AS INTENDED.
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1. NEW CONTAINMENT SLAB TO BE CONSTRUCTED IN PROCESS WASTEWATER
AREA NORTH OF MAIN BUILDING

2. PLANT DISCHARGE AND INCIDENTAL DRAINAGE FROM WASTEWATER SLAB TO
BE TRANSFERRED TO WASTEWATER RECYCLE TANK

3. HYDROSIEVE SOLIDS TO DROP INTO TOTE OR SIMILAR RECEPTACLE.

4. RECYCLE TANK CONTENTS TO BE TRANSFERRED TO SHELL WASHING
OPERATION AND RETURNED TO THE TANK

5.  NEW CONVEYOR TROUGH AND SPRAY BAR AREA TO DRAIN TO WASTEWATER
COLLECTION SUMP

6. EXCESS WASTEWATER WILL DISCHARGE FROM THE FACILITY THROUGH AN
OVERFLOW IN THE RECYCLE TANK

7. PERACETIC ACID UNIT WILL DOSE THE RECYCLE TANK TO REDUCE THE
CONCENTRATION OF FECAL COLIFORM COLONIES, WITH CONTACT TIME ACHIEVED
IN THE RECYCLE TANK AND THE SHELL WASH RECIRCULATION LOOP

8. SOLIDS WILL BE ROUTINELY REMOVED FROM TANKS AND SUMPS FOR
DISPOSAL

9. DISCHARGE FLOW RATES WILL BE RECORDED BY A DATALOGGING METER

10. COMPLIANCE SAMPLES WILL BE COLLECTED BY A NEW AUTOSAMPLER FROM
THE DISCHARGE LINE
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% Environmental’ i EGC

Trust Monster Quality” S H P S E RI E S

PRESSURE SCREENS

SHP Series Pressure Screens utilize a fixed, curved, wedgewire screen

FEATURES surface that is positioned at a steep angle. The screen surface used for
. 304 stainless steel construction the SHP is wedgewire with slots oriented across the direction of flow. This
. pneumatic, oscillating spray system unique wedgewire construction provides for an effective stripping of liquid

facilitating solids removal of particles in the 0.002-0.006 inch range, and
helps prevent blinding or plugging of the screen openings.

» automatic timer
- total enclosure
- easily changed-out screens METHOD OF OPERATION
«+ access doors

. adjustable header opening Pressurized, incoming feed @ 5-15 psi is pumped into a header manifold.

The slurry is directed onto the specially curved screen at a tangent.
OPTION Separated solids move tangentially, downward on the surface of the screen
to the discharge outlet. Liquid and finer solids pass through the screen and

+ 316 stainless steel
are discharged via the outlet.

The velocity of incoming material, combined with the shearing action of

w\ the screen, produces a positive separation of the material. Slot feed design

prevents plugging by fibrous materials, and an oscillating shower, applied
intermittently, insures the screen slots remain clean.

HYDRAULIC CAPACITY
300 to 600 gpm (68 to 136 m*/hr) per single unit, depending on application.

FLOW CAPACITY

The most important variables to be considered when determining flow
capacityofeachscreenmodelarescreenslotopening,solidsconcentrationand
solids characteristics.

APPLICATIONS

« Pulp & Paper - white water, fibre recovery, vacuum seal water &
fibre fractionation

+ Chemical Processing - fiberglass recovery & synthetic fibre recovery

« Wet Milling - starch recovery

Dimensions - inches (mm)

Models
oF ,>| BF A B C D E F
SHP 24 - Single Unit 29(737)  46(1168)  80(2032) 3(76) 6(152) 8(203)
SHP 48 - Double Unit | 54.5(1384) 46(1168) | 84.5(2146) = 6(152) 8(203) 10 (254)
r_-—— A - B SHP 72 - Triple Unit 74.5(1892) 46(1168) 84.5(2146)  6(152) 8(203) 10 (254)

CONTACT JWC Environmental | IPEC
Toll Free: (800)663-8409 - Tel: (604)291-7150 - Fax: (604)291-7190 - Email: sales@jwce.com - Web Site: jwce.com




YASKAWA

Washdown - Dust Tight!

The V1000-4X is a version of the standard V1000 in an integral enclosure
that meets NEMA type 4X/12 indoor use requirements, UL type 4X/12
standards, and the IP66 rating of IEC 60529. This enclosure provides

the protection required in tough washdown or dust-tight environments,
common in Food and Beverage Processing, Packaging, Metal Machining,
Woodworking, Pumping, Refrigeration, and Printing. The enclosure is
epoxy-coated to protect against the harmful effects of sanitizing chemicals
commonly used in food industries.

Specifications

Item Specification

150% Overload for 60 sec. (Heavy Duty)
120% Overload for 60 sec. (Normal Duty)
Output Frequency 0~400 Hz (higher frequencies available with custom software)

Overload Capacity

Open Loop Current Vector Control, V/f Control, PM Open Loop Vector Control

Control Methods - -
Simple closed loop speed control available

Protective Design NEMA Type 4X/IP66 (dust/water-proof)

Braking Transistor Standard in all models

Braking Torque 20 - 40% increase with intelligent high-slip braking function

KEB Function Uses mechanical energy to continue operation during momentary power failure, standard
Overvoltage Function Prevention function for die-cushion in a hydraulic mechanical press and other applications

Elapsed timer assists in preventative maintenance for cooling fan, capacitors, and transistors

Maintenance - -
Easily replaceable cooling fan

Global Certification CE, UL, cUL, RoHS, TUV

7) multi-function digital inputs

1) hardwire baseblock

2) multi-function analog inputs

1) multi-function pulse input
1
2) multi-function photo-coupler outputs

Available 1/0

)
)
)
) multi-function relay output
)
)

1) multi-function 0-10 Vdc analog output

(
(
(
(
(
(
(
(

1) multi-function pulse output
Standard: RS-422/485 MODBUS 115 kbps

Network Communication Optional: DeviceNet, EtherCAT, EtherNet/IP, MECHATROLINK-II, MECHATROLINK-III, Modbus
TCP/IP, PROFIBUS-DP, PROFINET

Standard LED 5 digit display
Optional multi-lingual, full-text remote LCD

Keypad Operator

EEEE Yaskawa America, Inc. | Tel: 1-800-YASKAWA (927-5292) | www.yaskawa.com
Drives & Motion Division 1-847-887-7000



YASKAWA

V1000-4X
1/8 to 25 HP

200-240V / Single-Phase

Normal Duty Heavy Duty Dimensions (in.)

Rated Rated

Output Output

Current i Current l?

(Amps) (Amps)
BAOO01GAA 12 1/4 0.8 1/8
BAO002GAA 19 1/4 16 1/4 6.38 | 8.74 | 7.28
BAOO03GAA 33 3/4 3.0 12
BAOO06GAA 6.0 1 5.0 1
BAO0O10GAA 9.6 3 8.0 2 7.36 | 10.04 | 9.25
BAO012GAA 12.0 3 11.0 3
200-240V / Three-Phase

Normal Duty Heavy Duty Dimensions (in.)
Model
Number Rated Rated
CIMR-VU Output Output HP
| — Current Current

(Amps) (Amps)
2A0001GAA 1.2 1/4 0.8 1/8
2A0002GAA 19 1/4 16 1/4

638 | 8.74 | 7.28
2A0004GAA 35 3/4 3.0 12
2A0006GAA 6.0 1 5.0 1
2A0010GAA 9.6 3 8.0 2
2A0012GAA 12.0 3 11.0 3 7.36 | 10.04 | 9.25
2A0020GAA 19.6 5 175 5
2A0030GAA 30 10 25 75
2A0040GAA 40 10 33 10 16.54
11.42 12.01

2A0056GAA 56 20 47 15
2A0069GAA 69 25 60 20 18.31
380-480V / Three-Phase

Normal Duty Heavy Duty Dimensions (in.)

Model

Drives & Motion Division

Major Applications

Food & Packaging Pump
Beverage

Conveyor Industrial Washer  Refrigeration

Size Comparison

H  Normal Duty, NEMA Type 4X/IP66

18.31"

16.54" .E

25HP
480V

10.04"

8.74"

Number Rated Rated - — -
g Output P Output Hp 0 6.38" 7.36 11.42
IQM‘;_\ALI Current Current Not drawn to scale
(Amps) (Amps)
4A0001GAA 12 12 12 12 = *
4A0002GAA 2.1 1 1.8 3/4 6.38 | 8.74 7.28 optlons
4A0004GAA 4.1 2 34 2 ¢ 120 VAC Interface
4AD00SGAA | 54 s 48 S + Network Communications: DeviceNet, EtherCAT,
4A0007GAA 6.9 4 55 3
oo | as ; - 7 7.36 | 1004 | 9.25 EtherNet/IP, MECHATROLINK-II, MECHATROLINK-III,
oo T 2 T 5 T 2 ; Modbus TCP/IP, PROFIBUS-DP, PROFINET
4AD0IBGAA | 17.5 10 148 10 * Although the V1000-4X is compatible with most V1000
4A0023GAA 23 15 18 10 w2 | 165 | 1201 options, those options may not be waterproof. These options
4A0031GAA 31 20 2 15 ’ ' ’ requir_e spec_ial corjsideration regarding proper wiring
2AO038GAA . 25 7 2 techniques, including cable glands.
Document Number: FLV1000-4X.01 « 04/29/2015 + © 2015
[ | | Yaskawa America, Inc. | Tel: 1-800-YASKAWA (927-5292) | www.yaskawa.com

1-847-887-7000
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DESCRIPTION

1 TANK

DIM: 192" L X 84" W X 60 H"
CONST.: 3/16” PLATE

C/W 150# SS
FLANGE
/ 188°
—1— T

! 1 1
EFFLUENT
#12* 1PS PIPE
C/W 1504 SS
FLANGE

87 240 B
—

55 5/16°

MATERIAL: 304 SS
DRAIN: 2" FNPT C/W PLUG

INFLUENT: 86" IPS PIPE C/W 150# FLANGE
EFFLUENT: 86" IPS PIPE C/W 150# FLANGE
OVERFLOW: 96" IPS PIPE C/W 150# FLANGE

2 SHS 72 (EXISTING)

DIM: AS NOTED
CONST.: 3/16" PLATE
MATERIAL: 304 SS

INFLUENT: ¢10” ID PIPE C/W 150# FLANGE
EFFLUENT: 812" ID PIPE C/W 150# FLANGE

NOTE: MODEL & DIMENSIONS TO BE CONFIRMED

TANK OVERFLOW
\ 6’ IPS PIPE

196”

C/W 150# SS
FLANGE
[
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SYM. DESCRIPTION

DATE BY

REVISIONS

7 3/8'—

112

Y

DRAIN
@2° COUPLING
C/W PLUG

CUSTOMER:

PACIFIC
SEAFOODS

183

192*

PROJECT:

L2 2]
*kkok

TITLE:

JWCC

SHS 72
C/w
TANK

JWC ENVIRONMENTAL
CANADA ULC
2889 NORLAND AVE

BURNABY BC
CANADA V5B 3A9

1 BOO 663 B409

QUOTE NO: 20161235

PROJECT:  #k#%

[SCALE:

DRAWN: A.R.C.

CHK'D: AR.I

pate:  JUNE 28, 2017

pat: JUNE 28, 2017

DWG. NO: REV.

SHS72TANK | O
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Model
316A-95

Model
394A-95

Performance of Sewage & Trash Pumps

g
||

A =316 Series 2" 3 HP [2.24 kW]
B = 393 Series 2" 5 HP [3.73 kW]
Operation in gray area may -
120 1 resultin damage to pump (#) NPSHE [
components and void warranty allowable at performance point

I~

100

15' Max, lift §
' Max. lift
7

N

’
s
’

80

60

Total Head

40

20 40 60 80 100 120 140 160 180  [U.S.gpm]

4 8 12 16 20 24 28 32 36 40 44 [m¥n]

Capacity @ 3450 RPM (60 Hz)
(*)Convert to psi, divide by 2.31  Liquid - Water specific gravity 1.0

Performance of Sewage & Trash Pumps

[ft.*]
140
| | | | C =394 Series 3" 7' HP [5.59 kW]
D = 394 Series 3" 10 HP [7.46 k
Operation in gray area may E = 399 Serit " 15 HP [11.19 kW]
120 4 resultin damage to pump
componenets and void warranty (%) NPSHr - Maximum suction lift
allowable at performance point

NG
100 N

N
RERNS
N

Total Head

60

40

N\

40 80 120 160 200 240 280 320 360 400 440 480 520 560 [U.S.gpm]

10 20 30 40 50 60 70 80 90 100 110 120 130 [m¥h]

Capacity @ 3450 RPM (60 Hz)
(*)Convert to psi, divide by 2.31  Liquid - Water specific gravity 1.0

Cast Iron Sewage
& Trash Pumps

* Cast Iron Construction

 Silicon Carbide/Viton®
Mechanical Seal

« 2, 3" & 4" NPT Ports Sizes
° Maximum Temperature 180° F
* Self-Priming to 20 Ft.

- Stainless Steel Semi-Open,
Clog Resistant Impeller

* Buna-N Check Valve and 0O-Ring

° Removable Cast Iron
Volute/Wearplate

 Easy Cleanout Design

* 3”& 4" Models Feature Front
Cleanout

* Pull-from-Rear Design

* Available with 3 to 15 HP
Totally Enclosed Fan Cooled
(TEFC) Electric Motors

AMT Cast Iron Sewage/Trash pumps are designed for
trouble free and economical handling of solids laden liquids
and slurries. Pumps are available in three NPT port sizes: 2",
3" or 4". Cast iron construction with two vane stainless steel
self-cleaning impellers, silicon carbide mechanical seals for
abrasion resistance and Buna-N O-rings and check valves.
Built-in check valve allows pump to reprime automatically in
an open system without the foot valve. The solids handling
capabilities of the pumps make them ideally suited for a
variety of industrial applications including: sewage
treatment, canneries, chemical processing, wineries,
tanneries, meat packing, breweries, pulp, wood chips,
process water, sludge and slime, waste water, white water
and other applications. These sewage/trash pumps will
easily handle liquids containing sewage, stones, sticks, mud
and other solids. Minimum liquid requirement must be
above 85% — maximum 15% solids. Failure to do so may
damage pump and void warranty.

AmT

A Gorman-Rupp Company

400 Spring Street * Royersford, PA 19468 USA
www.amtpump.com ° 888-amt-pump (268-7867)

For use with nonflammable liquids compatible with pump component materials. ~ Viton® and Teflon” are registered trademarks of E. |. Dupont.
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L Self-Priming Sewage/Trash Pumps

A Gorman-Rupp Company

Pump Dimensional & Specification Data

Ship Wt.
Model |HP |SUC* |DIS*| A** B c** D E F G J** K L** W** H (Lbs.)
316B-95| 3 | 2 | 2 | 2.4([6.1] |2.1[5.3]|3.8[9.6] | 3.5[8.8] |4.7[11.9] | 3.1[7.8] | 6.1[15.4] |11.1[28.2] | 2.4 [6.1] | 20.3[51.5] | 9.3[23.6] | 8.8[22.3] | 94
316A-95| 3 | 2 | 2 | 24[6.1] [2.1[5.3]|3.8[96] | 35[8.8] [4.7[11.9] | 3.1[7.8] | 6.1[154] | 11.1[28.2] | 24[6.1] [19.9[50.5] | 9.3[23.6] | 8.8[22.3] | 87
393B-05| 5 | 2 | 2 | 3.7[94] |2.1[5.3]|5.5[13.9][5.2[13.2] [4.7[11.9] | 3.1[7.8] | 6.9[17.5] | 14.8[27.6] |4.4[11.1]|27.4 [69.6] |13.4 [34.0][ 10.0[25.4] | 189
393A-95| 5 | 2 | 2 |37[94] [2.1[5.3]|55[13.9]|5.2[13.2] [4.7[11.9] | 3.1[7.8] | 6.9[17.5] | 14.8 [27.6] |44 [11.1]| 24.9 [63.2] [12.3 [31.2][10.0[25.4] | 173
394B-95|7%| 3 | 3 |4.2[10.6] |3.5[8.8] [5.5[13.9] [6.0[15.2] | 6.5[165] |5.0 [12.7]| 9.3[23.6] | 16.4 [41.6] | 3.7[9.4] | 31.1[79.0] |15.5 [39.4][125[31.7]| 248
394A-95|7%| 3 | 3 | 3.7[9.4] [3.5[8.8] |55[13.9]|6.0[15.2] |6.5[16.5] 5.0 [12.7]| 9.3[23.6] | 15.7 [39.7] | 3.7 [9.4] | 26.6 [67.5] [13.5 [34.3][ 125 [31.7]| 226
394F-95 (10| 3 | 3 |4.2[10.6] |3.5(8.8] |7.0[17.7]|6.1[154]|9.0[22.8] [8.8[22.3]|12.5[31.7] [ 19.7 [50.0] | 3.7 [9.4] | 34.3[87.1] |15.5 [39.4]| 15.1[38.3]| 450
394E-95 (10| 3 | 3 |4.2[10.6] |3.5[8.8] [7.0[17.7]|6.1[15.4] | 9.0 [22.8] [8.8 [22.3]|12.5[31.7]| 19.7 [50.0] | 3.7 [9.4] | 33.4 [84.8] [14.3[36.3]| 15.1 [38.3]| 330

399C-95|15| 4 4 [4.2[10.6] [3.5[8.8] [7.0[17.7] [6.1[15.4] [ 9.0[22.8] | 8.8 [22.3] [12.5[31.7]| 19.7 [50.0] | 3.7 [9.4] | 33.4 [84.8] |14.3[36.3]|15.1[38.3]| 350
(*) Standard NPT (Female) pipe thread.

(**) This dimension may vary due to motor Voltage | Full Load Max
manufacturer's specifications. Model |Curve | HP | PH | ENC | Frame | @60 Hz+| Amps Solids
NOTE:Dimensions are in inches (centimeters) 3168-95 " 230 m
and have a tolerance of £1/4". -
A 3 1"
316A-95 3 TEFC 564 230/460 8/4
393B-95 B 5 1 Tere | 18a0m 230 20 "
393A-95 3 230/460 17/9
N (+) 3-Phase models can also operate on
3048-95 c 7% ! TEFC 2151 230 3 11" 50 Hz (This will change full load amps
394A-95 3 184JM 230/460 22111 and service factor, RPM and priming
304F-95 1 230 40 .| capabiltes).
394E-95 D 10 3 TEFG | 215JM 230/460 26/13 1% NOTE: Electric supply for ALL motors must
be within +10% of nameplate voltage
399C-95 E 15 3 TEFC | 215JM | 230/460 47/24 2" rating (e.g. 230V +10%= 207 to 253).

Optional Mounting Base
Model A200-90

Standard Features

« Cast Iron Construction for Abrasive Resistance and Durability ~ + Replaceable Cast Iron Volute/Wearplate Designed for Solids Handling

« Silicon Carbide/Viton® Mechanical Seal * Motor Includes Stainless Steel Shaft or Stainless Steel Shaft Sleeve
* Built-in Buna-N Check Valve * Available with 3 to 15 HP Totally Enclosed Fan Cooled (TEFC) Electric Motors
» Buna-N O-ring Casing Seal Reusable After Clean Out » Single or Three Phase, 3450 RPM Motors
Maintenance + Optional Mounting Base Available for 184/215 JM Frames
. ggg—\?vlgsping Stainless Steel Impeller Resists Clogging « Maximum Working Pressure 150 PSI

« Seal Flush Port Provided on 5 HP and Larger
* Optional Mounting Base Available

» QSP - Quick Ship Pump for Many Models

* Pull-from-Rear Design Permits Clean Out and Repair Without
Removing Piping

» 3" & 4" Models Feature Front Cleanout

Hazardous Duty/Xplosion Proof motors available from stock ranging from 1 to 10 HP; CALL FOR QUOTATION & LEAD TIME!

o Manufacturer of AMT & IPT Pumps
A 400 Spring Street « Royersford, PA 19468 USA
www.amtpump.com ¢ 888-amt-pump (268-7867)
The Gorman-Rupp Company reserves the right to discontinue any model or change specifications at any time without incurring any obligation. BY o
A Gorman-Rupp Company ©2012 American Machine and Tool Company. Al rights reserved. GORMAN-RUPP 1212
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CHEMFLO 5

2" x 1-1/2" End Suction Centrifugal Pump

Made with high quality investment cast 316 stainless steel components,
the ChemFlo® series of pumps are designed to be applied in a wide range of
pumping applications where stainless steel is required.

The ChemFlo® 5 pumps utilize an enclosed impeller designed for achieving
higher heads and efficiencies than a standard semi-open impeller. Multiple
impeller trims allow the ChemFlo® 5 to meet most duty points up to 305 GPM
and total head up to 157 feet. Several mechanical seal options are available
in addition to the standard type 2100 carbon / ceramic / Viton mechanical

seal.

Application
ChemFlo® 5 pumps are offered in two configurations, pump (with motor) « Agricultural
and PumPAK® (without motor) versions. Electric and hydraulic motors can * Commercial
be close coupled to ChemFlo® 5 pumps or pedestal mounted versions are ";Z‘rji:gia'
also available for long coupling. « OEM

Drive Sleeve

SPECIFICATIONS « 316 stainless steel

Suction And Discharge 2" x 1-1/2" ANSI 150# flange
Materials Of Construction 316 stainless steel

Flow Up to 305 GPM

Head Feet Up to 157

Impeller 6.18" enclosed, cast 316 SS

Motor Up to 10 HP

Drive Options Close coupled 184TC, Close coupled

215TC, Close coupled 145TC, Pedestal,
PumPAK® (without motor)

Seal Special seal material combinations
available (consult factory), Standard
carbon / ceramic / Viton

Options Hydraulic motor 1.16 cu. in., Hydraulic
motor 1.59 cu. in., Tap for recirculation or
seal flush



CHEMFLO 5
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CHEMFLO 5
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Flow Temperature Liquid

Analysis

Level Pressure

Technical Information

Prosonic T FMU30

Ultrasonic Level Measurement

Registration ~ Systems Services Solutions

Components

Compact transmitters for non-contact level measurement of fluids,

pastes and coarse bulk materials

Application

= Continuous, non-contact level measurement in fluids,
pastes, sullages and coarse bulk materials
m System integration via 4 to 20mA
» Maximum measuring range:
— 14" sensor: 5 m (16 ft) in fluids
2 m (6 ft) in bulk materials
— 2" sensor: 8 m (26 ft) in fluids
3.5m (11 ft) in bulk materials

TI0O0440F/00/EN/15.14
71225633

Features and benefits

® Quick and simple commissioning via menu-guided on-
site operation with four-line plain text display;
7 languages selectable

m Envelope curves on the on-site display for simple
diagnosis

» Linearization function (up to 32 points) for conversion
of the measured value into any unit of length, volume
or flow rate

» Non-contact measurement method minimizes service
requirements

m [nstallation possible from thread G 12 or NPT 1%2“
upwards

m Integrated temperature sensor for automatic
correction of the temperature dependent sound
velocity

Endress+Hauser {71

People for Process Automation
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Prosonic T FMU30

Function and system design

Measuring principle

BD_ [ ). 20mA
100%
D
E
F
L
———————————————————— y - 4mA
0%
LO0-FMU30-15-00-00-xx-001
BD  Blocking distance D Distance from sensor membrane - product surface
E Empty distance F Span (full distance)
L Level
Sensor BD Max. range fluids Max. range bulk materials
1" 0.25m (0.8 ft) 5m (16 ft) 2m (6.6 ft)
2" 0.35m (1.1 ft) 8 m (26 ft) 3.5m (11 ft)

Time-of-flight method

The sensor of the instrument transmits ultrasonic pulses in the direction of the product surface. There, they are
reflected back and received by the sensor. The instrument measures the time t between pulse transmission and
reception. The instrument uses the time t (and the velocity of sound c) to calculate the distance D between the
sensor membrane and the product surface:

D=c-t/2
As the device knows the empty distance E from a user entry, it can calculate the level as follows:
L=E-D

An integrated temperature sensor (NTC) compensates for changes in the velocity of sound caused by
temperature changes.

Interference echo suppression

The interference echo suppression feature on the instrument ensures that interference echos (e.g. from edges,
welded joints and installations) are not interpreted as a level echo.

Calibration

Enter the empty distance E and the span F to calibrate the device.

Blocking distance

Span F may not extend into the blocking distance BD. Level echos within the blocking distance cannot be
evaluated due to the transient characteristics of the sensor.

Endress+Hauser



Prosonic T FMU30

Equipment architecture The complete measuring system consists of:

—./1

I I I

LO0-FMU30xxx-14-00-06-xx-008
PLC (programmable logic controller)
Computer with operating tool (e.g. FieldCare)
Commubox FXA291 and ToF Adapter FXA291
Operating and display module
Prosonic FMU30
Transmitter power supply unit RMA42 or RN221N

AW~

On-site operation

m With display and operating module
m With a PC, Commubox FXA291 + ToF Adapter FXA291 and the operating software FieldCare

Endress+Hauser



Prosonic T FMU30

Input

Measured variable

The distance D between the sensor membrane and the product surface is measured, see also figure — 2 3.

Using the linearization function, the device uses D to calculate:
m Level L in any units

m Volume V in any units

m Flow Q across measuring weirs or open channels in any units

Measuring range

The measuring range is limited by the range of a sensor. The sensor range is, in turn, dependent on the
operating conditions. To estimate the actual range, proceed as follows (see also the calculation example in the
diagram):

1. Determine which of the influences shown in the following table are appropriate for your process.
2. Add the corresponding attenuation values.

3. From the total attenuation, use the diagram to calculate the range.

Fluid surface Attenuation

Calm 0dB

Waves 5to 10dB

Strong turbulence (e.g. stirrers) 10 to 20 dB

Foaming Please contact your Endress+Hauser sales representative.
Bulk material surface Attenuation

Hard, rough (e.g. rubble) 40 dB

Soft (e.g. peat, dust-covered clinker) | 40 to 60 dB

Dust Attenuation
No dust formation 0dB

Little dust formation 5dB

Heavy dust formation 51t020dB

Filling curtain in detection range | Attenuation

None 0dB
Small quantities 5to 10dB
Large quantities 10 to 40 dB

Temperature difference between | Attenuation
sensor and product surface

t0 20 °C (68 °F) 0dB
t0 40 °C (104 °F) 51010 dB
t0 60 °C (140 °F) 10t0 15 dB

Endress+Hauser
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R [m]
104

— AldB]

L00-FMU3xxxx-05-00-00-xx-100
Sensor 2"
Sensor 172"
Attenuation (dB)
Range (m)

oon N~

Example

m Strong turbulence surface approx. 50 dB
= No dust formation 0dB
m Filling curtain in
detection range 10 dB
m Temperature diff. < 20 °C (68 °F) 0dB
approx. 50 dB = range approx. 3.5 m (11 ft) for FMU30 2" sensor

These measuring conditions have been taken into account during the calculation of the maximum measuring
range in solid applications.

Operating frequency

‘ 12" sensor 2" sensor ‘
‘ approx. 70 kHz approx. 50 kHz ‘
Output

Output signal 4to 20 mA

Signal on alarm

Error information can be accessed via the following interfaces:
m On-site display (error symbol, error code and plain text description)
= Current output, signal on error can be selected (e.g. according to NAMUR recommendation NE43)

Output damping

Freely selectable, O to 255 s

Linearization

The linearization function of the instrument allows conversion of the measured value into any unit of length

or volume. In open channels or measuring weirs, also a flow linearization is possible (calculation of the flow

from the measured level).

The linearization table for calculating the volume in an horizontal cylindrical tank is preprogrammed. You can
also enter any number of other tables containing up to 32 value pairs either manually or semi-automatically (by
filling the vessel under controlled conditions).

Endress+Hauser
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Power supply

Terminal compartment The terminals are located underneath the housing cover.

\@ @/2

LOO-FMU30xxx-04-00-00-xx-001

1 Terminals
2 Optional: display
3 Internal earth terminal
4 External earth terminal
Terminal assighment
‘ﬁ 1
<l
D T 0.5A 2
o
[ """;
: S |
: :
| :
i 1
| b3
11123
Lo
LOO-FMU30xxx-04-00-00-de-015
1 Power
2 Fuse as per IEC 60127, T 0.5 A
3 Plant ground
3 4.20mA

» Connect the connecting line to the screw terminals (line cross-sections of 0.25 to 2.5mm? (24...14 AWG))
in the terminal compartment.

» A standard installation cable is sufficient for the connection.

m Protective circuitry against reverse polarity, RFI and over-voltage peaks is built into the device (see also
Technical Information TI00241F/00/EN "EMC Test Procedures")

Endress+Hauser 7
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Supply voltage 14-35V

Terminals Cable cross-section: 0.25 to 2.5 mm2 (24 to 14 AWG)

Cable entry G 1" or 2" NPT

Cable gland M20x1.5 (recommended cable diameter 6 to 10 mm (0.24 to 0.39 in))

Power consumption

51 mW to 800 mW

Current consumption

3.6t0 22 mA

Performance characteristics

Reaction time

The reaction time depends on the parameter settings. The minimum value is: min. 2 s

Reference operating
conditions

= Temperature = +20 °C (+68 °F)
m Pressure = 1013 mbar abs. (15 psi abs.)
» Humidity = 50 %
m [deal reflective surface (e.g. calm, smooth fluid surface)
m No interference reflections within signal beam
m Set application parameters:
— Tank shape = dome ceiling
— Medium property = liquid
— process conditions = standard liquid

Measured value resolution

1 mm (0.04 in)

Pulse frequency

max. 0.5Hz
The exact values are dependent on the type of device and the parameter settings.

Maximum measuring error!) 2)

+0.2 % of the maximum span of the sensor

Typical measuring error?

Include linearity, repeatability, and hysteresis
Better than: +3 mm (+0.12 in) or 0.2 % of measuring distance*

* whichever is greater

Influence of the vapor
pressure

1) according to EN 61298-2

The vapor pressure at 20 °C (68 °F) gives a hint on the accuracy of the ultrasonic level measurement. If the
vapor pressure at 20 °C (68 °F) is below 50 mbar (1 psi), ultrasonic level measurement is possible with a very
high accuracy. This is valid for water, aqueous solutions, water-solid-solutions, dilute acids (hydrochloric acid,
sulfuric acid, ...), dilute bases (caustic soda, ...), oils, greases, slurties, pastes, ...

High vapor pressures or outgassing media (ethanol, acetone, ammonia, ...) can influence the accuracy. If
conditions like these are present, please contact your Endress+Hauser sales representative.

2) with reference operating conditions

Endress+Hauser
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Installation

Installation variants

LOO-FMU30xxx-17-00-00-xx-00

A [nstallation with counter nut
1 counter nut (PC) supplied for G1%2 and G2 instruments
B Installation with sleeve
1 sealing (EPDM) supplied
C [nstallation with installation bracket
D [nstallation with screw in flange
sealing (EPDM) supplied
nozzle
sensor
screw in flange

AN W N~

For installation bracket or screw in flange — B 22, "Accessories".

Endress+Hauser 9
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Installation conditions for
level measurements

LO0-FMU30xxx-17-00-00-xx-005

m Do not install the sensor in the middle of the tank (3). We recommend leaving a distance between the sensor
and the tank wall (1) measuring 1/6 of the tank diameter.
m Protect the device against direct sun or rain (2) — £ 26 "Weather protection cover".
m Avoid measurements through the filling curtain (4).
m For solid application where bulk solid cones appear, aligh the sensor membrane perpendicular to the surface.
= Make sure that equipment (5) such as limit switches, temperature sensors, etc. are not located within the
emitting angle o.. In particular, symmetrical equipment (6) such as heating coils, baffles etc. can influence
measurement.
m Never install two ultrasonic measuring devices in a tank, as the two signals may affect each other.

m To estimate the detection range, use the 3 dB emitting angle o.

Sensor o Linax -

114" 11° 5m (16 ft) 0.48 m (1.6 ft)

2" 11° 8m (26 ft) 0.77 m (2.5 ft)
Installation in narrow shafts In narrow shafts with strong interference echoes, we

recommend using an ultrasound guide pipe (e.g. PE
or PVC wastewater pipe) with a minimum diameter

of 100 mm (3.94 in).

Make sure that the pipe is not soiled by accumulated
dirt. If necessary, clean the pipe at regular intervals.

1 Venting hole

LO0-FMU30xxx-17-00-00-xx-010

10
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m [nstall the instrument at the inflow side (B), as close above the maximum water level H,, as possible (take
into account the blocking distance BD).

m Position the instrument in the middle of the channel or weir.

m Align the sensor membrane parallel to the water surface.

m Keep to the installation distance of the channel or weir.

Installation conditions for flow
measurements

Example: Khafagi-Venturi flume

B C
BD ‘ H
A
L
—
A001960:
A Khafagi-Venturi flume BD  Blocking distance
B Inflow E Empty calibration
C Outflow F Full calibration
14 Direction of flow
Example: Triangular weir
min. 2 Hmax,
o
- Hmax.[: F)
min. 2 Hpax,
""""""" — min. 3 Hypax,

LOO-FMU30xxx-17-00-00-xx-012

BD Blocking distance
E  Empty calibration
F  Full calibration

Endress+Hauser 11
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Blocking distance, Install the instrument at a height so that the blocking distance BD is not undershot, even at maximum fill level.

nozzle installation Use a pipe nozzle if you cannot maintain the blocking distance in any other way. The interior of the nozzle
must be smooth and may not contain any edges or welded joints. In particular, there should be no burr on the
inside of the tank side nozzle end. Note the specified limits for nozzle diameter and length. To minimise
disturbing factors, we recommend an angled socket edge (ideally 45°).

BD

SD

BD Blocking distance
SD Safety distance
E  Empty calibration

F Full calibration (span)
D Nozzle diameter
L Nozzle length

LO0-FMU30xxx-17-00-00-xx-004

Maximum nozzle length mm (in)

Nozzle diameter 1'2" sensor 2" sensor
DN50/2" 80 (3.15) -
DN80/3" 240 (9.45) 240 (9.45)
DN100/4" 300 (11.8) 300 (11.8)
DN150/6" 400 (15.7) 400 (15.7)
DN200/8" 400 (15.7) 400 (15.7)
DN250/10" 400 (15.7) 400 (15.7)
DN300/12" 400 (15.7) 400 (15.7)
Sensor characteristics

Emitting angle o 11° 11°
Blocking distance (m [ft]) 0.25(0.8) 0.35 (1.1)
Max. range (m [ft]) in liquids 5(16) 8 (26)
Max. range (m [ft]) in solids 2 (6.6) 3.5(11)

Caution!

If the blocking distance is undershot, it may cause device malfunction.

Note!

In order to notice if the level approaches the blocking distance, you can specify a safety distance (SD). If the

level is within this safety distance, the instrument outputs a warning or alarm message.

12
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Environment

Ambient temperature range

—20°Cto +60 °C (-4 °F to +140 °F)

Use a protective cover, in order to protect the sensor from direct sun or rain — = 26, "Weather protection

cover".

Storage temperature

-40 °C to +80 °C (-40 °F to +176 °F)

Resistance to alternating
temperature cycles

To DIN EN 60068-2-14; Nb test : +60°C/—-20°C (+140 °E/—4 °F), 0.5K/min, 100cycles

Climate class

DIN EN 60068-2-38 (Test Z/AD) DIN/IEC 68 T2-30Db

Ingress protection

m With closed housing, tested according to
— P68, 24h at 1.83 m (6.0 ft) under water surface
— IP66
m With open housing: [P20 (also ingress protection of the display)

Vibration resistance

DIN EN 60068-2-64 / IEC 68-2-64: 20 to 2000 Hz, 1 (m/s?)2/Hz; 3 x 100 min

Electromagnetic compatibility
(EMCQ)

m Electromagnetic compatibility to EN 61326. For details refer to the declaration of conformity.

m With regard to interference immunity the requirements for "industrial environment" are met.
m Influence of EMC < 1 % FS

Process

Process temperature range

—-20°C to +60°C (-4 °F to +140 °F)

A temperature sensor is integrated in the sensor for correction of the temperature-dependent time-of-flight.

Process pressure range

0.7 bar to 3 bar abs. (10.15 psi to 43.5 psi)

Endress+Hauser

13



Prosonic T FMU30

Mechanical construction

Design; dimensions
A B
max. 76 max. 76
(2.99) (2.99)
= < 5 =
< | O
o = , | S
| =
3| 0 65 mm Qo
N N N G 2n
1/ N
G 1% i 1 NPT 2" =
NPT 115" | I & 2
Jg o oy =
¥
039 (1.54) 050 (1.97)
mm (in)
LO0-FMU30xxx-06-00-00-xx-006
A Sensor 17"
B Sensor2"
Weight Sensor Weight
1" approx. 0.75 kg (1.65 Ibs)
2" approx. 0.8 kg (1.76 1bs)
Housing design Type of housing
F16 plastic housing
Cover
Plastic cover
m For version without on-site display (low, grey)
m For version with on-site display (high, transparent)
Process connection Sensor Process connection
17" m Thread G 12“, PP
m Thread MNPT 1%5“ - 11.5
2" m Thread 2", PP
m Thread MNPT 2" -11.5
Endress+Hauser
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Materials
9
8 —5
7
o/
00 FMU3em0x-16-00-00 2,001
Pos. | Part Material
Cover (grey) PBT
1 | Cover (transparent) PA
O-ring EPDM
2 | Ground terminal:
Screws A2
Spring washer A4
Clamp 304 (1.4301)
Holder 301 (1.4310)
3 | Nameplate Polyester
4 | O-ring EPDM
5 | Sensor (in contact with process) PP
6 | Matching Layer (in contact with process) EPDM
7 | Counter nut (in contact with process) PC
8 | Sealing (in contact with process) EPDM
9 | Sealing EPDM
10 | Adapter of housing PBT GF 30-FR
11 | Goretex filter PBT-20GF / grey RAL7035
Cable gland Polyamid (PA)
2 Plug PBT-GF30
13 | Housing PBT-FR
Note!
The chemical compatibility of the sensors must be checked before installation with compatibility charts.
Endress+Hauser 15
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Operability

Display and operating
elements

The LCD module for display and operation is located beneath the housing cover. Open the cover to operate
the device.

MERSURED UALUE  @a&g

LOO-FMU30xxx-07-05-xx-xx-00

1 Display symbol
2 Display (rotatable)
3 Plug-in module
4 Function keys
Symbol in display
continuous flashing
Meaning Alarm Warning Security Locking

16
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Function of the keys

Key(s) Meaning
(The keys to press are displayed in grey.)

Navigate upwards in the selection list
Edit numeric value within a function

-+
O=0
v A

xOm

Navigate downwards in the selection list
Edit numeric value within a function

(-©|
£
-)©+
x@m

Navigate to the left within a function group

(—Q|
>
>Q+

e,

Navigate to the right within a function group, confirmation.

(-Q|
[Eaf
-)©+

L@

(_.OI
e
>O+
o

or Contrast settings of the LCD

(-©|
2
>Q+
@)

Hardware lock / unlock

_ + E After a hardware lock, an operation of the instrument via display or
Q'ﬂ' Q Q communication is not possible!

v A " The hardware can only be unlocked via the display. An unlock parameter must
be entered to do so (unlock parameter: 100).

Endress+Hauser 17
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On-site operation

Operation

The LC-Display allows configuration via 3 keys directly at the instrument. All device functions can be set
through a menu system. The menu consists of function groups and functions. Within a function, application
parameters can be read or adjusted. The user is guided through a complete configuration procedure. For ease
operation can choose between 7 language: (de: german; en: english; es: spanish; fr: french; it: italian; ja:
japanese; nl: dutch).

Headline Position indicator

| \
Symbol Main value Bargraph Unit

Selection list

Function groups -> Functions

o) ﬁ &
E FGoo =0 ("P# F000|F001[F002| FO03[F004] ..

v

o FGOl—L _
Fe2| & 5 o o -

O o A v Help text
FGO03 o
FG04 fo)
FGO05 -
FGO6 9 9

FGO7 Envelopg’
curve

A

O+

O

LO0-FMU30xxx-07-00-00-en-004

Remote operation

Operation with FieldCare

FieldCare is Endress+Hauser's FDT based Plant Asset Management Tool. It can configure all intelligent field
devices in your plant and supports you in managing them. By using status information, it also provides a simple
but effective means of checking their health.

m Supports Ethernet, HART, PROFIBUS PA, FOUNDATION Fieldbus etc.

m Operates all Endress+Hauser devices

m Operates all third-party actuators, 1/O systems and sensors supporting the FDT standard

= Ensures full functionality for all devices with DTMs

m Offers generic profile operation for any third-party fieldbus device that does not have a vendor DTM

Connection for FMU30:
» Commubox FXA291 and ToF adapter FXA291 (available as accessory)

Using the following functions:

m Signal analysis via envelope curve

m Linearization table (graphically supported creation, editing, importing and exporting)
m [oading and saving of instrument data (Upload/Download)

» Documentation of measuring point

18
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Menu-guided commissioning:

Signal analysis via envelope curve:

Endress+Hauser
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Certificates and Approvals

CE mark

The measuring system meets the legal requirements of the EC-guidelines. Endress+Hauser confirms the
instrument passing the required tests by attaching the CE-mark.

Ex approvals

m ATEX
m JECEx
= CSA C/US
m NEPSI

Additional safety instructions must be observed for applications in hazardous areas. They arecontained in the
separate "Safety Instructions" (XA) document, which is included in the scope ofdelivery. Reference is made to
the XA on the nameplate of the device.

Note!
Details on the available certificats as well as the associated XAs can be found in the Associated documentation
chapter documentation — B 27.

Ex approval

The available certificates are listed in the ordering information. Note the associated safety instructions (XA) and
control or installation drawings (ZD).

External standards and
guidelines

EN 60529

Protection class of housing (IP-code)

EN 61326 series

EMC product family standard for electrical equipment for measurement, control and laboratory use

NAMUR

User association for automation technology in process industries

20
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Ordering information

FMU30 Versions that mutually exclude one another are not marked.

010 |Approval:

AA | Non-hazardous area

BB |ATEXII 1/2G ExialIC TS

CA | CSA C/US General Purpose

CB | CSA C/US IS CLI Div.1 Gr.A-D

IB [EC Ex zone 0/1, Ex ia IIC T5 Ga/Gb
NB | NEPSI zone 0/1, Ex ia IIC T5 Ga/Gb
99 | Special version

020 | Display; Operating:

G W/ o; via spare part display FMU30

H Envelope curve display on site; push button
Y Special version

030 | Electrical Connection:

E Gland M20, P68

F Thread G1/2, IP68

G Thread NPT1/2, IP68
Y Special version

040 | Sensor; Max Range; Blocking Distance:
AA | 1-1/2" 5m liquid/2m solid; 0.25m
AB | 2" 8m liquid/3.5m solid; 0.35m
YY | Special version

050 | Process Connection:

GGF | Thread 1SO228 G1-1/2, PP
GHF | Thread 1SO228 G2, PP

RGF | Thread ANSI MNPT1-1/2, PP
RHF | Thread ANSI MNPT2, PP
YYY | Special version

620 | Accessory Enclosed:

RO | Special version

895 | Marking:
Z1 ‘ Tagging (TAG), see additional spec.

RA | UNI flange 2"/DN50/50, PP max 4bar abs/58psia, suitable for 2" 1501bs/DN50 PN16/10K 50

RB | UNI flange 2"/DN50/50, PVDF max 4bar abs/58psia, suitable for 2" 1501bs/DN50 PN16/10K 50

RC | UNI flange 2"/DN50/50, 316L max 4bar abs/58psia, suitable for 2" 1501bs/DN50 PN16/10K 50

RD | UNI flange 3"/DN80/80, PP max 4bar abs/58psia, suitable for 3" 1501bs/DN80 PN16/10K 80

RE | UNI flange 3"/DN80/80, PVDF max 4bar abs/58psia, suitable for 3" 1501bs/DN80 PN16/10K 80

RF | UNI flange 3"/DN80/80, 316L max 4bar abs/58psia, suitable for 3" 1501bs/DN80 PN16/10K 80

RG | UNI flange 4"/DN100/100, PP max 4bar abs/58psia, suitable for 4" 1501bs/DN100 PN16/10K 100
RH | UNI flange 4"/DN100/100, PVDF max 4bar abs/58psia, suitable for 4" 1501bs/DN100 PN16/10K 100
RI UNI flange 4"/DN100/100, 316L max 4bar abs/58psia, suitable for 4" 150lbs/DN100 PN16/10K 100

You can enter the versions for the specific feature in the following table. The versions entered make up the
complete order code. Options which are mutually exclucive are not marked.

010 020 030 040

050

620

895

FMU30 -

Endress+Hauser supplies DIN/EN flanges made of stainless steel AISI 316L with the material number 1.4404
or 1.4435. With regard to their temperature stability properties, the materials 1.4404 and 1.4435 are grouped
under 13EQ in EN 1092-1 Tab. 18. The chemical composition of the two materials can be identical.

Endress+Hauser
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Scope of delivery

m Instrument according to the version ordered

m Short instructions KAO1054F; additional documentations on the supplied CD-ROM
m For certified instrument versions: Safety Instructions, Control- or Installation drawings
» Counter nut (PC): option 50, versions GGF/GHF, — B 21 "Ordering information"
m Sealing ring (EPDM): option 50, versions GGF/GHF — B 21 "Ordering information"
m For gland M20x1.5: 1 cable gland for 2-wire instruments

The cable gland is mounted on delivery.

Installation bracket

Accessories
400 (15.7) 120 (4.72)
t h@ S —
{ g = EF 16 (0.6)
[oe) .
-3 ¢ -
| (@)
3 et
_ - é ¥
| |
3(0.12) S|
S mm (in)
Process connection Order No. Material Weight
G1%" 942669-0000
316 Ti (1.4571) 3.4 kg (7.5 Ibs)
G2" 942669-0001

suited for NPT 12" and 2" as well

22
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Screw in flange

N
—

Nozzle
Sensor

N GWN ~

A0019281

Screw in flange

Sealing ring EPDM (supplied)

Screw in flange FAX50

015 | Material:
BRI | DN50 PN10/16 A, steel flange EN1092-1
BS1 | DN80 PN10/16 A, steel flange EN1092-1
BT1 |DNI100 PN10/16 A, steel flange EN1092-1
JF1 2" 1501bs FF, steel flange ANSI B16.5
JG1 3" 1501bs FF, steel flange ANSI B16.5
JH1 4" 1501bs FF, steel flange ANSI B16.5
JK2 8" 1501bs FF, PP max 3bar abs/44psia flange ANSI B16.5
XIF | UNI flange 2"/DN50/50, PVDF max 4bar abs/58psia, suitable for 2" 1501bs/DN50 PN16/10K 50
XIG | UNI flange 2"/DN50/50, PP max 4bar abs/58psia, suitable for 2" 150lbs/DN50 PN16/10K 50
XJJ UNI flange 2"/DN50/50, 316L max 4bar abs/58psia, suitable for 2" 1501bs/DN50 PN16/10K 50
XJF UNI flange 3"/DN80/80, PVDF max 4bar abs/58psia, suitable for 3" 1501bs/DN80 PN16/10K 80
XJG | UNI flange 3"/DN80/80, PP max 4bar abs/58psia, suitable for 3" 150lbs/DN80 PN16/10K 80
XJJ UNI flange 3"/DN80/80, 316L max 4bar abs/58psia, suitable for 3" 1501bs/DN80 PN16/10K 80
XKF | UNI flange 4"/DN100/100, PVDF max 4bar abs/58psia, suitable for 4" 1501bs/DN100 PN16/10K 100
XKG | UNI flange 4"/DN100/100, PP max 4bar abs/58psia, suitable for 4" 1501bs/DN100 PN16/10K 100
XKJ | UNI flange 4"/DN100/100, 316L max 4bar abs/58psia, suitable for 4" 1501bs/DN100 PN16/10K 100
XLF | UNI flange 6"/DN150/150, PVDF max 4bar abs/58psia, suitable for 6" 150lbs/DN150 PN16/10K 150
XLG | UNI flange 6"/DN150/150, PP max 4bar abs/58psia, suitable for 6" 1501bs/DN150 PN16/10K 150
XLJ | UNI flange 6"/DN150/150, 316L max 4bar abs/58psia, suitable for 6" 1501bs/DN150 PN16/10K 150
XMG | UNI flange DN200/200, PP max 4bar abs/58psia, suitable for DN200 PN16/10K 200
XNG | UNI flange DN250/250, PP max 4bar abs/58psia, suitable for DN250 PN16/10K 250
YYY | Special version

020 | Sensor Connection:
A Thread 1SO228 G3/4
B Thread 1SO228 G1
C Thread 1SO228 G1-1/2
D Thread 1SO228 G2
E Thread ANSI NPT3/4
F Thread ANSI NPT1
G Thread ANSI NPT1-1/2
H Thread ANSI NPT2
Y Special version

The filled in options result in the complete order code.

015 020

FAX50 -

For more information, see the documentation TI00426F/00/EN.

Endress+Hauser
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Cantilever with mounting
frame or wall bracket

A0019566

A Installation with cantilever and wall bracket
B [nstallation with cantilever and mounting frame
1 Cantilever
2 Mounting frame
3 Wall bracket
Cantilever
S
- A -
L : : 3
&) e )
© ©. ‘ 2l
S S 35(1.4) 4 . P
N N )
D [ 5
M8 2
)
N
75 (2.9)i 75 (2.())i 100 [3.9]J B .35 (1.4)
g7 i
< -1/ '
i -0-010do—y
o I I o
- I ! ! f
‘ NNV
ol =)
NN =
S|o N .
s N mm (in)
A0019349
A B C D Weight Sensor Material Order Code
585 (23) 250 (9.84) | 2 (0.08) 200 (7.87) |1.9kg 1" 316Ti (1.4571) 52014132
4.19 Ibs
( ) galv. steel 52014131
2" 316Ti (1.4571) 52014136
galv. steel 52014135
1085 (42.7) | 750 (29.5) | 3(0.12) 300 (11.8) |4.4kg 1" 316Ti (1.4571) 52014134
(9.7 1bs)
galv. steel 52014133
2" 316Ti (1.4571) 52014138
galv. steel 52014137
mm (in)

m The 50 mm (2.17 in) or 62 mm (2.44 in) orifices serve for the mounting of the 112" or 2" sensor, respecitvely.
m The 22 mm (0.87 in) orifice may be used for an additional sensor.

Fixing screws are supplied.
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Mounting Frame

—
033.7(1.3) | | : 60 (2.36)
20 (0.8) ool = .| 14(0.16)
L Dlw 1
:l‘ 3 | i E w L\
) ot e ]
=5 @0 ‘ S| < ‘ o
- s v A1 R I
! N & || o S
3l = | | S
~ O | ! 8 g 8
g { | : — Q N
55 (2.17) g i o |l &
(&) m:m J ‘
= 100
] 130 (5.12) (3.94)
150 (5.91)
mm (in)
Height Material Weight Order Code
700 (27.6) galv. steel 919791-0000
3.2 kg (7.06 lbs)
700 (27.6) 316Ti (1.4571) 919791-0001
1400 (55.1) galv. steel 919791-0002
4.9 kg (10.08 Ibs)
1400 (55.1) 316Ti (1.4571) 919791-0003
mm (in)
Wall Bracket
1 3.2(0.1)
| > (0.2) —H 633.7(13)
= i H 6.5(0.3) - i . —
=~ ! 1= N AR =
| T A T —
g |2 BRI F I
! RN R IR S s )
i 25 (1.0) ol i3] S
N Ve | =] R
Y ; i.—‘ Sl \ —
A= gEE ,,,,,,,,, é‘)
~88 (3.5) 110 (4.3)
150 (5.9) mm (in)
Material Weight Order Code
galv. steel 919792-0000
1.4 kg (3.09 Ibs)
316Ti (1.4571) 919792-0001

Endress+Hauser
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Weather protection cover

A Weather protection cover is recommended for outdoor mounting.

&

%3

(e}

)
0110 (4.33)
114 (4.49)

220 (8.66) .
200 (7.87) |

i

140 (5.51)

A—
y =
mm (in)
LO0-FMU30-00-00-00-xx-000
A Foam pad
Material Order No. Weight Operating conditions
PBT, grey 71127762 240 g (8.46 o0z) -50 °C to +150 °C (-58 °F to +302 °F)
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Commubox FXA291 The Commubox FXA291 connects Endress+Hauser field instruments via the service interface to the USB
interface of a personal computer or a notebook. For details refer to TI00405C/07/EN.
Note!
For the FMU30 you need the "ToF Adapter FXA291" as an additional accessory.

ToF Adapter FXA291 The ToF Adapter FXA291 connects the Commubox FXA291 via the USB interface of a personal computer or

a notebook to the FMU30.
For details refer to KAO0271F/00/A2.

Documentation

Operating manual

BA00387F

This instruction describe the installation and first commissioning of the instrument. From the operating menu,
all functions are included, which are required for standard measurement tasks. Additional functions are not
contained in the manual.

The documentation can be found on the supplied documentation CD. The documentation is also available via
the Internet — siehe: www.endress.com — Download.

Description of device
functions

BA00388F

This contains a detailed description of all the functions of the isntrument and is valid for all communication
variants.

The documentation can be found on the supplied documentation CD. The documentation is also available via
the Internet — www.endress.com — Download.

Short instructions

KA01054F

is for rapid commissioning of the device. The instructions are attached to the device. The documentation can
be found on the supplied documentation CD.
The documentation is also available via the Internet — www.endress.com — Download.

KA00290F

can be found under the device housing cover.
The most important menu functions are summarised on this sheet. It is intended primarily as a memory jogger
for users who are familiar with the operating concept of Endress+Hauser time-of-flight instruments.

Safety Instructions Depending on the approval, the following Safety Instructions (XA) are supplied with the device. They
are an integral part of the Operating Instructions.
Certificate/type of protection Documentation Order code
Feature Version
ATEX1I 1/2 G Ex ia lIC T5 Ga/Gb BB
XAO1054F
[ECEx, Ex ia IIC T5 Ga/Gb CB
Ex ia Class I, Division 1, Group A-D, TS 10
Class I, Zone 0, AEx/Ex ia I[IC T5 Ga XAO1080F 1B
NEPSI Zone 0/1, Ex ia lIC T5 Ga/Gb XA01264F NB
ﬂ For certified devices the relevant Safety Instructions (XA) are indicated on the nameplate.
Endress+Hauser 27
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Disclaimer

The information contained in this document is subject to change without notice.
Precision Digital Corporation makes no representations or warranties with
respect to the contents hereof, and specifically disclaims any implied warranties
of merchantability or fitness for a particular purpose.

Registered Trademarks

MODBUS? is a registered trademark of Schneider Automation Inc. All other
trademarks mentioned in this document are the property of their respective

owners.

Visit our Web Site
http://www.predig.com

Nova PD540 Series Model Number Guide

Digital Controller

Size - DIN Cutout

[PIo[s]4]o]-[6]R]A]-[o]0

Options

0,1=1/16 DIN
2,3=1/8DIN (H

4,5 =3/16 DIN

00 = None

0, 2, 4, 6, 8 = Heating or Cooling PD540, PD541
1,3, 5, 7,9 = Heating & Cooling

6, 7 = 1/8 DIN (V)
8,9 = 1/4 DIN

Power
6 = 100-240 VAC

Display

PD544, PD545:

R = Red LED

Main Control Output

PD540, PD541, PD544, PD545:
A =1relay & 1 analog output

PD542, PD543, PD546 to PD549:
B = 1 relay & 2 analog outputs

©2009-2015 Precision Digital Corporation. All rights reserved.

04 = RS-485

51 = 2 relays, 1 analog output
& 2 digital inputs

54 = 2 relays, 1 analog output
& RS-485

PD542, PD543:, PD546 to PD549:
21 =2 relays & 2 digital inputs
24 = 2 relays & RS-485

11 = 1 relay & 2 digital inputs

14 = 1 relay & RS-485

31 =1 analog output & digital inputs
34 =1 analog output & RS-485
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( 1. Safety Guide and Specifications)

The following safety symbols are used in this manual
(1) This symbol notifies the user of specific information relating to the safe operation of the controller.

CAUTION Information noted with this symbol must be observed to protect the user from injury and to prevent damage
to the product.
(A) For User: Be aware of this marking in the manual and refer to the explanation in the manual to

prevent injury and damage.
(2) For Installer:  Study the warnings marked to prevent injury and damage.

(2) Functional earth terminal: This symbol indicates that the terminal must be connected to ground.

Dl

(3) This symbol indicates additional information on the features of the product.

z
o
3
m

9

(4) This symbol directs the reader to further information on the current topic.

é Precautions Regarding This Instruction Manual
(1) This manual must be kept in the possession of the end user and in a suitable place for the operator to
CAUTION study and to check the functions of the product.
(2) The installer and operator should carefully study and understand how to operate this product before use.
(3) This manual describes the functions of the product. Precision Digital Corporation does not guarantee
that the functions will suit a particular purpose.
(4) The contents of this manual have been reviewed for accuracy and correctness. However, should any
errors or omissions come to the attention of the user, contact technical support as listed on the back of this
manual

Safety Procedures and Unauthorized Modification Warning
(1) In order to protect this product and the system controlled by it against damage and ensure its safe use,
CAUTION make certain that all of the safety instructions and precautions in this manual are strictly adhered to.

(2) Precision Digital Corporation does not guarantee safety if the products are not handled in accordance
with this instruction manual.

(3) If separate protection or safety circuits are to be installed in the system which is controlled by this product,
ensure that such circuits are installed external to this product.

(4) Do not make modifications or additions internally to the product. It may cause personal injury to the user or
damage to the product.

(5) Contact technical support as listed on the back of the manual for warranty and repair issues.

(6) Exposure to excessive moisture, electrical overloads, or mechanical vibration may damage the product.

Limited Liability
Precision Digital Corporation assumes no liability to any party for any loss or damage, direct or indirect,
CAUTION  caused by the use of or any unpredictable defect of the product.
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Operational Environment Precautions
(1) Only operate the controller when it is properly installed.
(2) When installing the controller, select a location where:
W Rear terminals are protected from accidental contact.
B Mechanical vibrations are minimal.
B No corrosive gas is present.
W Temperature fluctuation is minimal.
B Temperature can be maintained between 10 and 50 °C (50 and 110°F) with 20 to 90% RH.
B No direct heat radiation is present.
W High levels of electromagnetic interference are not present
B The unit is not exposed to water.
B No flammable materials are present.
W Dust particles are not present in the air.
W Exposure to ultraviolet rays is minimal.
B Openings on the rear of the controller are not blocked.
(3) This unit is suitable for installation in an enviornment classified as Pollution Degree 2.
(4) This unit is designated as Installation Category II.
(5) If the equipment is used in a manner not specified by the manufacturer, the protection provided by
the equipment may be impaired.
©)A swliltcp or circuit-breaker acting as the disconnect device shall be included in the application or the
installation.

CAUTION

Controller Mounting Precautions
B Keep the input circuit wiring as far as possible away from power and ground circuits.
CAUTION W Keep the units in 10 to 50°C (50 to 110°F) with 20% to 90% relative humidity (RH).

The controller may need a warm up period to return to operating temperature ranges when below 10°C.

B To prevent electric shock, be sure to turn off the power source and circuit breaker before wiring.

B The power requirements are 100 to 240 VAC, 50/60 Hz, 10 VA max. Do not switch power
supplies without first disconnecting the power supply.

B Follow the operating procedures and precautions in the manual to avoid fire, shock, damage to the unit,
or injury. Follow the operations and mounting directions indicated in this manual.

B Always create a ground connection where indicated, however do not ground to gas pipes,
water pipes, lightening rods, or other potentially hazardous metal objects.

W Do not apply power to the unit until all connections have been made.

B Do not cover the venting holes in the rear of the unit.
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1.1 SPECIFICATIONS

Except where noted all specifications apply to operation at 23°C.

General
DISPLAY Dual 4 digits, red LED, -1999 to 9999
DIN Sizes | PV Display | SP Display | Weight
mm (inch) mm (inch) | g (0z)
1/16 11.3 (0.45) | 9.5 (0.37) | 198 (7.0)
3/16 14.0 (0.55) | 12.0 (0.47) | 324 (11.4)
1/8 (H) 19.8 (0.78) | 11.5 (0.45) | 306 (10.6)
1/8 (V) 13.6 (0.54) | 10.5(0.41) | 304 (10.7)
1/4 20.5(0.81) | 11.0(0.43) | 389 (13.7)
FRONT PANEL 1/16 & 1/8 DIN: IP65; 3/16 & 1/4 DIN: IP55
SAMPLING TIME 250 ms
OVERRANGE Over range PV reads oHr, under range PV reads -obr
PROGRAMMING Four front panel buttons and Modbus
METHODS
PID ZONES 3 programmable PID zone ranges, 1 PID PV deviation zone
NOISE FILTER Programmable from 1 to 120
CALIBRATION All ranges are calibrated at the factory
PASSWORD Programmable password restricts modification of
programmed settings
POWER 100-240 VAC, 50/60 HZ, 10 Watts
FUSE Required fuse: UL Recognized, 1 A, 250 V, slow blow
ISOLATION 2300 V input-to-output-to-power line;
4 kV relay output-to-input/output/power line
NUMBER OF 4 programmable set points
SET POINTS
ENVIRONMENTAL Operating temperature range: 10°C to 50°C (50°F to 110°F)
Relative humidity: 20 to 90% non-condensing
MOUNTING 1/16, 3/16, 1/8, or 1/4 DIN size cutout required
Two panel mounting bracket assemblies provided
One one-piece bracket provided for the PD540
WARRANTY Three years parts and labor




PD540 Series Nova Digital Process and Temperature Controller Instruction Manual

Process and Temperature Inputs

TEMPERATURE DRIFT Refer to accuracy specifications below

DECIMAL POINT Up to three decimal places for process inputs:

9.999, 99.99, 999.9, or 9999
REAR JUNCTION Automatic or off settings for temperature inputs. No user
COMPENSATION calibration required.

OFFSET ADJUSTMENT Four programmable input bias zones

SENSOR BREAK

Open sensor indicated by PV display flashing 5.0Pn.

DETECTION All PID control outputs transmit at the user programmed
percent of full output scale set in parameters Po and Poc.
Up or down scale, user selectable; alarm relays will follow
the up or down scale selection.

TRANSMITTER 14 to 18 VDC @ 20 mA, available at terminals OUT2 or

SUPPLY OUTS, instead of a retransmitting analog output

UNIVERSAL INPUT TYPE AND ACCURACY

Temp Temp
Range (°C) Range (°F) Accuracy*
K1 -200t0 1370  -300 to 2500
K2 -199.9t0 999.9 0102300 | >0°C: +0.1% FS +1 digit
J -199.9t10999.9| -300t02300 | <0°C:+0.2% FS *1 digit
T -199.9t0 400.0 -300to 750
B 0to 1800 32103300 | >400°C : +0.15% FS +1 digit
<400°C : 5% FS +1 digit
R 0t0 1700 32103100 | +0.15% FS +1 digit
Thermocouple | S 010 1700 32103100
E -199.9t0 999.9 -300t0 1800 | > 0°C: +0.1% FS +1 digit
L -199.9 to 900.0 -300t0 1600 | <0°C:+0.2% FS +1 digit
U -199.9 to 400.0 -300 to 750
§ N -200t0 1300 -300t0 2400 | >0°C : +0.1% FS 1 digit
= <0°C: +0.25% FS +1 digit
é. W 010 2300 32104200 | +0.2% FS +1 digit
- Platinel Il 0101390 32102500 | +0.1% FS +1 digit
PtA -199.9 to 850.0 -300t0 1560 | +0.1% FS +1 digit*™*
PtB -199.9t0 500.0 | -199.9 to 999.9
RTD PtC -19.991099.99| -4.0t0212.0 | +0.2% FS +1 digit
JPtA -199.9t0500.0 | -199.91t0999.9 | +0.1% FS +1 digit**
JPtB -150.0 to 150.0 | -199.9 to 300.0
041020V 0.400 to 2.000 +0.1% FS +1 digit
1.000 to 5.000 1.000 to 5.000 Display range can be scaled between -1999 and 9999.
Process Oto10V 0.00to0 10.00
4t0 20 mA Input
-10to20mv -10.00t0 20.00 Toacceptadto zo'r)w/-\ signal, select 0.4 to 2.0 VDC input
0to 100 mV 0.0to 100.0 and connect a 100 Q resistor across the input terminals.

*Performance within recommended operating conditions (10 to 50°C, 20 to 90% RH)
**For a range scale of 0 to 100°C: +0.3°C +1 digit, and for a range scale of -100 to 100°C: +0.5°C +1 digit




PD540 Series Nova Digital Process and Temperature Controller

Relay Outputs

RATINGS Outl: 250 VAC @ 3 A or 30 VDC @ 3 A (resistive load)
Subl, Sub2: 250 VAC @ 1 A or 30 VDC @ 1 A (resistive load)

ELECTRICALNOISE A suppressor (snubber) should be connected to each

SUPPRESSION relay contact switching inductive loads, to prevent
disruption to the microprocessor's operation.
Recommended suppressor value: 0.1 pF/470 Q,

250 VAC (PDX6901)

DEADBAND For alarm operations, 0-100% of full scale, user selectable

HIGH OR LOW User may program any relay for high or low trip point

ALARM

DEVIATION ALARM User may program any relay for a high, low, or range set
point deivation alarm.

RELAY OPERATION  Any relay may be set as an alarm relay or for time
proportional PID control.

TIME DELAY 0 to 99 minutes 59 seconds alarm trip delay user
selectable for each alarm. Time proportional PID control
relay activation time delay of 0 to 99 minutes 59 seconds
user selectable.

FAIL-SAFE Programmable

OPERATION Independent for each alarm relay

AUTO INITIALIZATION

When power is applied to the controller, alarm relays will
reflect the state of the input to the controller except
standby alarms.

Instruction Manual
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Analog Outputs

OUTPUT RANGE

Continuous PID or retransmitting: 4-20 mA (600 Q maximum)
Time Proportional PID: 15 VDC pulse (600 Q minimum,
current limited at 30 mA) high, less than 0.1 VDC low, cycle
time 1 to 300 seconds, user selectable

SCALING RANGE

Retransmitting 4-20 mA outputs can be scaled for any
display range low and high

ACCURACY 10.1% of full scale

Digital Inputs

CONFIGURATION Two contacts, two operating modes

CONTACTS Normally open switches (external excitation not required)
or open collector transistor

OPEN CIRCUIT Approximately 5 VDC

VOLTAGE

LOGIC LEVELS

LO=01t00.8 VDC, HI =4.7to 28 VDC

OPERATION MODES

Mode 1: Control output run/stop, selection of set pointl or 2
Mode 2: Selection of set points 1 to 4

Serial Communications

PROTOCOLS Modbus (ASCII, RTU), PC software,
Sync (master/slave SP control)
UNIT ADDRESS 1 to 99 (Max 31 units connected)
BAUD RATE 600, 1200, 2400, 4800, 9600, 19200 bps, user selectable
RESPONSE TIME 0 to 100 ms delay response time
10 ms increments user selectable
DATA 7 or 8 bit user selectable
PARITY None, even, or odd
Approvals
UL RECOGNIZED USA and Canada
Process Control Equipment
UL FILE NUMBER E244207

CE COMPLIANT

10



PD540 Series Nova Digital Process and Temperature Controller

( 2. Front Panel Buttons and LED Indicators )

Control Keys

HHEH

§P20 30 40
MANO  OUTO Evio 20 N3O

Key Function
Pressing SET/ENT key for at least 3 seconds switches between the operating display and
SET/ENT ; ; . A
(ENTER) parameter setup groups. This key is used to verify and bypass parameter settings in the
parameter setup groups.
A/Y Used to change the value of digits when setting parameters.
(UP/DOWN) Used to move between parameter groups.
<« (SHIFT) Used to move to the next digit when setting parameters.
LED Display
LED Function
SP2, SP3, SP4 LEDs activate when corresponding Set Point is selected for use.
EV1, EV2, EV3 LEDs activate when corresponding relays energize.
ouT LED activated to display when control output is active.
MAN LED on when manual output control mode is selected. LED blinks during auto-tuning
setup process.

11
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( 3. Parameter Map)

PYd: Lockout Password
NOTE Usethe AV arrows to enter the

password and press the SET/ENT

key. The default password isO.

L,‘ GAT |.A_v.‘ GsP |<A—v>‘ G.PID |4'- GCTL
SET/ENT

A
LSET/ENT LSET/ENT LSET/ENT

(A ]
[ AT-G J

—®

‘PID =3 ¢PID =4

[ [ P ar ]
[ 2 ][3'][ ')
[ 20 J[ so J[ 4p ]
[&][BMRMMARJ
( ][3Pc][4pc)
( ][SICJ[MC)
SEEE
) (e o

1) :Optional feature
— : Selection in H/C model controllers only (H/C models and ON/OFF mode display HYS)

* : This setting is active only when integral time is 0 and Heat or Cool is selected.

ok : Menu only used if OUT2 or OUT3 selected for Heat or Cool control

ok : OUT3 is an option for the PD540, PD541, PD544, and PD545, and standard on all other models
ok : Option not available on the PD540 or PD541

12
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AV
G.IN |._.‘ G.OUT |

AV

‘ G.ALM |::‘ G.RET |::‘ G.COM |1
A

IN.DP

IN.SH

L@

(

[ mu )

[ INRH

[mRL )

oo

[ IN.SL ] SuB2 ] .

[ IN.FL j [o.ACT]

[ BSL J [ cT ]

Sl

E BSP2 % E ch_s %

(=) |

[ BS2 } [ PO ]

[ BS3 j [ POC J
L]

LSET/ENT ¢ iSET/ENT LSET/ENT LSET/ENTA iSET/ENT
IN-T ] [OUTl ] [ ALTL ] [ RET ] [COM.P]
IN-U [ ouT2 H HEAT ]**( cooL j [ AL-L ] [ RETH ] [ BAUD]
IN.RH J—— [ ALLH ] [ RETL ] [ PRTY ]
IN.RL [ ouT3 ]—{ HEAT j ECOOLJ [ ALLL ] SBIT

13
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(4. Operation Flow Chart)

Power On
Operation Display

PV Display
'STOP'

ENT (note1)

PV Value
SP Value

ENT (note2)

PV Value
OUT Value

ENT (note3)

PV Value
H.OUT Value

ENT (note4)

PV Value

C.OUT Value

ENT (otes)

ENT key for

3 seconds or
no keystroke
for 60 sec

Group display

ENT 3 sec

AorV

When setting controller
parameters, G.IN and G.OUT
should be set up prior to any other
parameters.

See Page 12 for the Group
and Parameter Map

US1 and US2 are set by the user to
display selected parameters in the
operation display. The parameters
to be displayed are set from
parameters US1 and US2 in
G.CTL. The Table of D-Registers
provides the number to determine
what parameter is displayed by
each. Parameters displayed here
may be altered in this display as
they are normally.

note 1. 'STOP' appears in the SP display when the controller has stopped output operation due to running time

parameters. The Set Point may be changed while in ‘Stop' mode.

note 2: Operation Display-1 : Initial display after power on. Active Set Point may be set through this menu.

note 3: Operation Display-2 : Output control display shows level of output as % of full output scale. May be
set manually if output configured for manual operation.

note 4: Heating output display in Heating/Cooling models only.

note 5: Cooling output display in Heating/Cooling models only.

note 6: Only displayed when User Screen 1 is set in US1.

note 7: Only displayed when User Screen 2 is set in US2.

14
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(5. Controller Parameter Setup)

5.1 Input Group (G.IN)

Press SET/ENT key to select input group. Press press A or ¥ key to cycle through
groups as shown below. (Refer to parameter map in section 3.)

AV AV AV AV AV
GAT © GSP © GPID © PWD © G.CTL ¢ G.IN
v 1T T AV
G.COM © GRET e GALM e G.OUT
AV AV AV

Input group parameters should be established first, as changes to the input type may reset other
CAUTION Parameter settings in other groups to their default value.

This parameter selects the type of input sensor used. Its default setting is type TC.K1.

PV ) - ,. Refer to the following table showing the type of sensor inputs and select the desired input
N |
Table 1: Universal Input Selection display range : -5% to 105%
No. TYPE Temp.Range(°C) | Temp.Range(°F) Group DISP
1 K1 -200 to 1370 -300 to 2500 [
2 K2 -199.9 to 999.9 0to 2300 (324
3 J -199.9 to 999.9 -300 to 2300 ELd
4 E -199.9 t0 999.9 -300 to 1800 ELE
5 T -199.9 to 400.0 -300 to 750 ElE
6 R 0to 1700 32103100 ELr
7 B 0to 1800 3210 3300 Thermocouple Elh
8 S 0to 1700 3210 3100 EL
9 L -199.9 to 900.0 -300 to 1600 ELL
10 N -200 to 1300 -300 to 2400 Eln
n u -199.9 to 400.0 -300 to 750 LY
12 W 0to 2300 32 t0 4200 ELY
13 Platinel Il 0101390 32 to 2500 ELPL
14 PtA -199.9 to 850.0 -300 to 1560 PER
15 PB 1999105000 | -199.9109999 (0.’3&%5) Peb
16 PtC -19.99 to 99.99 -4.0t0 2120 PEC
17 JPtA -199.9t05000 | -199.9t0999.9 RTD JPER
18 JPB -150.0t0 1500 | -199.9to 300.0 (0.00392) JPEb
19 0.41t02.0V 0.400 to 2.000V cy
20 1to5v 1.000 to 5.000V VDC SH
21 Oto 10V 0.00 to 10.00V ]
2 -10 to 20mVvV -10.00 to 20.00mV 2ird
mVvDC =
23 0to 100mV 0.0 to 100.0mV {00n
A 4-20 mA Input Selection:

To accept a 4-20 mA signal, select 0.4 to 2.0 VDC input and connect a 100 Q resistor across the input terminals.

b4
O
3
m

15
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This parameter sets the display temperature unit for °C or °F.

Its default selection is °C.

Refer to Table 1 when changing the temperature unit for the temperature input range.
A

This parameter sets the high limit of the temperature display range (maximum temperature
displayed). For mV and V inputs, this sets the value of the high input of the input scale
defined in In.SH.

.

This parameter sets the low limit of the temperature display range (minimum temperature
displayed). For mV and V inputs, this sets the low input of the input scale defined in In.SL.

A
. N

This parameter sets the position of the decimal point for mV or V inputs. The position of
the decimal point can be set as 9999, 999.9, 99.99, or 9.999. Its default set value is 1.

.

A J
>

This parameter sets the high limit of the mV or V display scale. This value will be
displayed when the input is set to the high input established in In.rH.
Its default value is 100.0.

r N
This parameter sets the low limit of the mV or V display scale. This value will be displayed
when the input is set to the low input established in In.rL.

Its default value is 0.0.

r N
This parameter sets the PV filter for stabilization from electromagnetic noise and
interference. This will effect the rate of change of the PV display value. Its default setting

is OFF, and can be set from 1 to 120 seconds.

"lin-d]
"linrH
"linct]
"lindP|
"linSH
"lin5t
"linFi

r N
This parameter to establishes PV behavior when an open input sensor is detected. When
BSL is set to UP, the PV operates as if at the high input range. When BSL is set to
DOWN, the PV operates as if at the low input range. Its default setting is UP. In the case

of mV or V inputs, the default setting is OFF. An open sensor check is not performed in 10
V, 20 mV, or 100 mV input settings.

Y \
This parameter determines if RJC for thermocouple inputs is used. RJC can be turned
on or off. Its default setting is ON.

PV

This parameter sets where the PV bias points occur. See Fig 1 and Fig 2 for further
information about input bias operation.

"bSP {
"b5P3

This parameter sets the bias value at the corresponding bias point input values. These
parameters establish the value of the offset at each of the defined BSP1 - BSP3 points.
See Fig 1 and Fig 2 for further information about input bias operation.

PV
PV
PV
PV
PV Sl
PV
e
PV
J L
PV
PV
N |
PV = r= =
PV

b5 |

L A J
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A BS4
0°C =BS4
3C=BS3| ——————
Original Temperature ———
1
S Temperature
| After Bias
|
|
+19C=BS2 |- ———— ? 3
20C=RS1} — — — — — — —
2°C =BS1 Tz | 3
7 | |
| | |
i i i
| | |
0°C = BS0 ! ! | >
RL BSP1 BSP2 BSP3 RH
0°C 25°C 50°C 75°C 100°C

Fig 1: Temperature Bias

Example 1: The original temperature is shown within the range of 0°C (Range Low) and 100°C (Range High).
Bias points have been used to adjust the displayed temperature as shown in the graph in Fig 1.

To establish this bias, the settings are shown below.

Temperature Settings to Establish Where the Bias Occurs
RL BSP1 BSP2 BSP3 RH
0°C 25°C 50°C 75°C 100°C
Bias Offset for Each Point
BSO BS1 BS2 BS3 B4
0°C -2°C +1°C -3°C 0°C

A
0°C =BS4
Temperature After Bias
500C=BS3 f——————————————————— ~ M
= (¥50°C
+10°C '
10°C=BS2 ——————————— = T | +P°C | Original
. | Temperature
1 600°C - Original |
10°C=BSL | — — A+10°C Pl Temp |
0°C =BS0 . . :
RL BSP1 BSP2 BSP3 RH
0°C 100°C 500°C 800°C 1000°C

Fig 2: Bias Formula Calculation

Example 2. Temperature Bias Value (BSO through BS4) = Temperature After Bias - Actual Temperature
Display temperature after bias at 600°C actual temperature = P

BS3 - BS2

P =600 + (600 - BPS2) x ~—Bspa-gsrz " BS2
P =600 + (600 - 500) x _ 50-20 + 10 = 623°C Temperature After Bias
800 - 500
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Input Group Parameter Summary

Display Parameter Setting Range Unit Default Remark
IN-T Input Type Refer to Table 1: Universal Input Selection ABS TC.K1
IN-U Display Unit °C /°F ABS °C T/IC,RTD
IN.RH . Max PV Within sensor input range AEU 1370
Display Range
Min PV Refer to Table 1
IN.RL . INRH > INRL AEU -200
Display Range
IN.Dp | Decimal Point 0,1,2,0r3 ABS 1 mv, v
Position
INSH | Maxionu -1999 t0 9999 1000 mv, v
Min Inout INSH > INSL ABS
IN.SL P Decimal position determined by IN.DP 00 mv,V
Value Scale
IN.FL PV Filter OFF, 1to 120 sec OFF
Open Sensor Not Used for
BSL Behavior OFF, UP, DOWN ABS UP VDC Input
RSL | RIC Operation ON, OFF ABS ON Only Used for
TC Input
BSP1 Reference Bias AEU (0.0 to 100.0%), AEU AEU
Point 1 RL<BSP1<BSP2<BSP3<RH (100.0%)
BSP? Reference Bias AEU (0.0 to 100.0%), AEU AEU
Point 2 RL<BSP1<BSP2<BSP3<RH (100.0%)
BSP3 Reference Bias AEU (0.0 to 100.0%), AEU AEU
Point 3 RL<BSP1<BSP2<BSP3<RH (100.0%)
Bso [B3S Vg';‘iﬁtfo' RL GEU (-100.0 to 100.0%) GEU 0
Bias Value at . o
BS1 BSPL GEU (-100.0 to 100.0%) GEU 0
Bias Value at . o
BS2 BSP2 GEU (-100.0 to 100.0%) GEU 0
Bias Value at . o
BS3 BSP3 GEU (-100.0 to 100.0%) GEU 0
BSA B'Zf \F:ﬂ“e GEU (-100.0 to 100.0%) GEU 0

There are two types of engineering units values used in the setting of parameters, absolute

NOTE engineering units (AEU) and general engineering units (GEU). An AEU parameter is set using an
absolute value engineering unit that represents a specific point, such as a specific temperature or
voltage level. An GEU parameter is set using engineering units, however it is a general value, and not
tied to any input or output level.

For example: When establishing input bias, parameter BSP1 sets the specific PV value where bias
point one will occur. This parameter has a unit designation of AEU. BS1, the amount of offset at BSP1
is set in engineering units, however this parameter occurs at whatever BSP1 is set to, and therefore
does not have an absolute setting related to any input or output, it is just the amount of offset at where
BSP1 occurs. While one is related to an absolute input value, and the other stand alone value, both are
set as engineering units, such as BSP1 set as 100°C and BS1 set as 3°C.
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5.2 Output Group (G.OUT)

Press SET/ENT key to select input group. (Refer to parameter map in section 3.)

AV AV AV AV AV
G.AT © GSP © G.PID © PWD © G.CTL © G.IN
v T AV
GCOM e GRET e GALM e G.OUT
AV AV AV

e N

( ( This parameter sets the type of operation for output 1. (OUT1: relay output)

D ‘—' ;— ( The output can be setto HEAT, COOL, ALM1, ALM2, ALM3, or RUN. Its default setting is
= ALML1. (COOL is displayed on H/C models only. Skip when ON/OFF Mode selected.)

e N
PV Y] = This parameter establishes the type of operation for output 2. (OUT2: 4-20 mA or voltage
t ‘- pulse) Settings can be HEAT, COOL, or RET (retransmitting). Its default setting is
= HEAT. (COOL is displayed on H/C models only.)

J
r N
( - This parameter establishes the type of operation for output 3. (OUT3: 4-20 mA or voltage
D [N ’- j pulse) Settings can be HEAT, COOL, or RET (retransmitting). Its default setting is

- HEAT. (COOL is displayed on H/C models only.) Valid for models with OUT3 only.

r N
This parameter selects the type of output signal for each analog output (OUT2 and OUT3)
when they are set to HEAT. The outputs can be set to SSR (pulse output) or

SCR (4-20 mA). Its default setting is SSR.

This parameter selects the type of output signal for each analog output (OUT2 and OUT3)
when they are set to COOL. The outputs can be set to SSR (pulse output) or SCR (4-
20mA). Its default setting is SSR.

VAR

PV [ This parameter sets the type of operation for auxiliary output 1 (SUBL.: relay output)
(g N t 1| | output can be setto HEAT, COOL, ALM1, ALM2, ALM3, or RUN. Its default setting is
= 11 ALM2. (COOL is displayed on H/C models only. Menu appears only on models with the
SUBL output option.)

[ This parameter sets the type of operation for auxiliary output 2 (SUB2: relay output)
Output can be set to HEAT, COOL, ALM1, ALM2, ALM3, or RUN. Its default setting is
ALM2. (COOL is displayed on H/C models only. Menu appears only on models with the
) SUB2 output option.)

A Output Group Menu Progression Example:
NOTE The following settings establish relay output 1 (OUT1) to trigger based on alarm 1, for analog output 2 (OUT2) to
operate as a heating temperature controller outputting a voltage pulse, for analog output 3 (OUT 3) to output a
retransmitting 4-20 mA signal, and for auxiliary relay outputs SUB1 and SUB2 to trigger with alarm 2 and alarm 3.

YoUt i . |"loltd . "HERE _.

*IALA S[HERE] *155r

“obEd "7

I

)
)

] ]
(] (]

0T
u]
=
)
Y
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[ This parameter establishes reverse (REV) or forward (FWD) activation of the control
outputs. In forward operation, the control outputs will be most active when the PV value is
higher than the SP, as the controller acts to lower the PV. In reverse operation, the control
outputs will be most active when the PV value is lower than the SP value, as the controller
acts to increase the PV. The default setting is REV.

This parameter establishes the cycle time for use with time-proportional PID relay or
voltage pulse control when the outputs are set to HEAT or COOL. The cycle time can be
set from 1 to 300 seconds. Its default setting is 2 seconds.

This parameter establishes the cycle time for cooling outputs if cooling (COOL) control is
set up with time-proportional PID control in a H/C model. (Example: OUT1 = Cool, OUT2
or Out3 = Cool and setto SSR, SUB1 or SUB2 = Cool) The cycle time can be set from 1
to 300 seconds. lts default setting is 2 seconds.

A J

i

Output at 50% " Output at 70% ’L Output at 30% "
"

5Sec

| 5Sec 7 Sec |3sec |3Sec |  7Sec

A A

CT=

10 Sec CT =10 Sec CT=10Sec
Cycle Time (CT) set to 10 seconds

Fig 3: Time-Proportional PID Control Output

This parameter sets a high limit for the levels of the control output. This limits the output
levels based on a percentage of their full scale. Its default setting is 100 (%).

default setting is 0 (%). The outputs are limited by both the the low and high limits.
y

This parameter sets a low limit for the levels of the control output. This prevents the
outputs from dropping below a certain level based on a percentage of their full scale. Its

This parameter sets hysteresis in case of On/Off control output mode in a H/C model.

This parameter sets the hysteresis high limit for on/off relay control mode in normal
models (non-Heating/Cooling models).

P
This parameter sets the hysteresis low limit for on/off relay control mode in normal models
(non-Heating/Cooling models).
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This parameter establishes the percent output transmitted by the control outputs when the
controller is in STOP mode, or when an error condition occurs such as a PID algorithm
error, A/D error, or open sensor error is detected.

PV This parameter establishes the percent output transmitted by the COOL control outputs in
L a Heating & Cooling controller model when the controller is in STOP mode, or when an

error condition occurs.

Output Group Parameter Summary

Display Parameter Setting Range Unit Default Remark
OUT1 | Select Output HEAT, COOL, ALM1, ALM2, ALM3, RUN ABS ALM1
OUT2 | Select Output HEAT, COOL, RET ABS HEAT
Models with
OUT3 | Select Output HEAT, COOL, RET ABS RET OUT3 Only
Select Output When OUT 2,
HEAT Type SSR, SCR ABS SSR 3, Set for HEAT
Select Output When OUT 2,
cooL Type SSR, SCR ABS SSR | 3 Setfor COOL
SUBL | Select Output HEAT, COOL, ALM1, ALM2, ALM3, RUN ABS ALM2 Option
SUB2 | Select Output HEAT, COOL, ALM1, ALM2, ALM3, RUN ABS ALM3 Option
oacT| Reverseaw REV, FWD ABS REV
Forward
CT Cycle Time 1 10 300 sec sec 2sec
CTc Cycle Time 2 110 300 sec sec 2sec  |H/C Models Only
High Limit value OL + 1 digit to 105.0%
OH of Output HC models: 0t0 105.0%, however OH>0L | % | 1000%
oL Low Limit value -5.0% to OH setting % 0%
of Output HC Type: 0 to 105.0%, However OH>OL 0 H/C:100.0%
. H/C Models Only,
)0/ |
HYS Hysteresis 0.0t0 10.0% % 0.5% On/Off Mode
. Relay Cutoff,
)0, 0/ '
HYS.H | Hysteresis High GEU (0.0 to 10.0% of sensor range) GEU |GEU (0.5%) ONJ/OFF Mode
. Relay Activation
0/ 0/ '
HYS.L | Hysteresis Low GEU (0.0 to 10.0% of sensor range) GEU |GEU (0.5%) ONJ/OFF Mode
-5.0 to 105.0%
PO | PresetOutput H/C Type : 0.0 10 105.0% % 0.0%
POc Preset Output 0.0 to 105.0% % 0.0% H/C Models Only
OFF
Pv
HYS.H

sP 3 S
PV. HYS.L / ON
N

ON \_/ \/

OUT1Relay ©
Condition or J
On/Off Relay Behavior Based On Hysteresis Settings
Note: In H/C models, HYS.H and HYS.L replaced by HYS, and range high and low is 1/2 HYS setting
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5.3 Control Group (G.CTL)

Press SET/ENT key to select control group. (Refer to parameter map in section 3.)

AV AV AV AV AV
GAT © GSP © G.PID © PWD © G.CTL © G.N
v T AV
G.COM e G.RET © GALM o G.OUT
AV AV AV

This parameter establishes the delay time from power on to when the outputs are activated.
This can be set from 0 to 99.95 (hours.minutes). Its default setting is OFF. See Fig. 4.

r N
This parameter establishes the running time for the controller outputs. P-TM can be set
from to 99.59 (hours.minutes). Its default setting is OFF. See Fig 4. Note that this time
begins after the S-TM function.
A

S-TM P-TM
4; stoP | RUN T sToP
POWER ON

Fig 4: Output Delay and Timer Functions

This establishes the control mode as automatic (AUTO) or manual (MAN). When in

manual mode, the output levels can be set by the user from the operation display, and the
MAN LED will active on the front panel. The default setting is AUTO.

.

This parameter establishes the user screens for viewing, confirmation, and setup of
commonly used parameters from the operation display. To add the parameter to the
operation display, enter the corresponding number for the parameter from the Table of D-
Registers as either US1 or US2. The default settings are OFF.

7~ See page 14 and the Operation Flow Chart for a map of the operation display.

Turning ON this parameter locks all settings from being changed. This applies to the
operation display functions, such as changing the set point, as well as setting group

parameters. If ON, only the LOCK parameter may be changed. The default setting is OFF.
A

Table 2: DI Operation

DI.SL DI1 DI2 Operation
OFF - - DI Disabled
off - Stop
1 on - Run
- off SP1
- on SP2
off off SP1
2 on off SP2
off on SP3
on on SP4
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This parameter establishes the operation of the digital input (DI) external contacts. The

digital input operating configurations are shown in Table 2: DI Operation. This feature is
only valid for models with digital inputs.

)

J\

When this parameter is on, the output settings will be displayed in the operation display.
The settings of parameters OUT1, OUT2, OUT3, SUB1, and SUB2 will be shown. Only
outputs built into the model being used will display. Its default setting is OFF.

This parameter sets the high limit of the sensor input in the PV display. The PV value will
not display higher than this limit, however the control functions will operate based on the
actual input value.

This parameter sets the low limit of the sensor input in the PV display. The PV value will
not display lower than this limit, however the control functions will operate based on the
actual input value.

This parameter establishes the password for the controller. This password must be
entered at the PWD screen before accessing the control group (G.CTL) or it will not
access the setting groups after the PWD prompt. The default setting is "0". See the
parameter map in section 3 for the location of the PWD prompt in the group menus.

Be sure not to forget the password once it has been set. If the password is forgotten, contact technical

support as listed on the back of this manual.
CAUTION

The parameter to set the control type for On/Off control mode in a Heating or Cooling
standard controller. Control output is set to output 1 (Outl: Relay) when in On/Off mode.
See hysteresis commands in the output group for operating the relay in On/Off mode.

The onoF parameter does not appear in Heating and Cooling controllers. To set up a Heating and
NOTE Cooling model for On/Off control, enter the &P {d (PID Group) and set parameters (P and Pc to 0.0.

(@ See page 20 and 21 for more information on setting up On/Off control.

This parameter resets most parameters to their factory settings. To reset the controller,
set this parameter to ON. After reset, it will return to the OFF setting.

Most parameters will be reset to their default settings when the controller is initialized. Note the current

CAUTION settings before this is done so they can easily be restored after controller initialization.
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Control Group Parameter Summary

Display Parameter Setting Range Unit Default Remark
S-TM | Start Time Delay Off (0.00) to 99.59 (hours.minutes) Time OFF
P-TM | Process Run Time Off (0.00) to 99.59 (hours.minutes) Time OFF
AM Automatic/Manual AUTO, MAN ABS AUTO
Us1 User Screen Off, D-Register Number 1 to 1299 ABS OFF
us2 User Screen Off, D-Register Number 1 to 1299 ABS OFF
LOCK Parameter Lock OFF, ON ABS OFF
DI.SL DI Selection OFF, 1,2 ABS OFF DI Option
0osTs OU%@@‘“S OFF, ON ABS OFF
DSP.H | Display High Limit AEU (-5.0 to 105.0%), DSP.L<DSP.H AEU |AEU (105.0%)
DSP.L | Display Low Limit AEU (-5.0 to 105.0%), DSP.L<DSP.H AEU | AEU (-5.0%)
U.PWD | User Password 0to 9999 ABS 0
ONOF | ONJ/OFF Mode ON, OFF ABS oFF |, /é\‘&t{;zes
INIT Ini';gﬁgﬁ’gﬂ OFF, ON ABS OFF
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5.4 SP Group (G.SP)

s N\

Press SET/ENT key to select SP group. (Refer to parameter map in section 3.)

AV AV AV AV AV
GAT © GSP © G.PID ©® PWD © G.CTL © G.IN
v T AV
G.COM © GRET e GALM e  G.OoUT
AV AV AV

This parameter sets the running mode to RUN or STOP. In STOP mode, outputs are
turned off, and no set point is maintained.

This parameter selects which set point is active. There are four programmable set points,
and one for use with SYNC-SLAVE communication. It can be set to RSP, SP1, SP2, SP3,
or SP4. Its default setting is SP1.

When using the communication option for Sync-Slave control, the slave
NOTE controllers must have SPSL set to RSP.

This parameter sets the value of each of the 4 programmable set points that can be
selected to run. The parameter SPSL selects which set point to use.

This parameter sets a high limit on what the set points can be programmed or changed to.
This value may reset if the type of input is changed, or if parameter IN.RH or IN.RL
(IN. SH or IN.SL if input type is mV or V) is changed.

This parameter sets a low limit on what the set points can be programmed or changed to.
This value may reset if the type of input is changed, or if parameter IN.RH or IN.RL
(IN. SH or IN.SL if input type is mV or V) are changed.

This parameter sets the time unit the controller uses for parameters with time components.
This can be set to the format of HH.MM (hours.minutes) or MM.SS (minutes.seconds).
Its default setting is HH.MM.
Parameters S-TM and P-TM are not linked to TMU. The time unit setting
NOTE ©f those parameters is always HH.MM (hours.minutes).

This parameter to sets the SP to ascend or descend gradually over time, dependant on the
new SP selected. U.SLP (rate of ascension) and D.SLP (rate of descent) are the rate of
change over time (time units set by parameter TMU) of the set point when the set point is
changed. When U.SLP and D.SLP is set to OFF, the new SP is set instantly. The default
setting of U.SLP and D.SLP is OFF.

25



PD540 Series Nova Digital Process and Temperature Controller

Instruction Manual

Set Point Group Parameter Summary

Display Parameter Setting Range Unit Default Remark
R-S Run/Stop RUN, STOP ABS RUN
SPSL SP Select RSP, SP1, SP2, SP3, SP4 ABS SP1
SPL | SetPointl AEU (0.0 - 100.0% of input range) Agy | AEU (nput
Range Low)
SP2 | SetPoint2 AEU (0.0 - 100.0% of input range) Agy | AEU (input
Range Low)
SP3 |  SetPoint3 AEU (0.0 - 100.0% of input range) Agy | AEU (input
Range Low)
SP4 | SetPoint4 AEU (0.0 - 100.0% of input range) Agy | AEU (nput
Range Low)
Set Point _ o f i AEU (Input
SPRH Range High AEU (0.0 - 100.0% of input range) AEU Range High)
Set Point _ o f i AEU (Input
SPRL Range Low AEU (0.0 - 100.0% of input range) AEU Range Low)
. . HH.MM (hours.minutes),
T™U Time Unit MM.SS (minutes.seconds) ABS HH.MM
Rate of Chage | OFF (0), GEU (0.0%+1digit to 100.0%) per
usLp for SP Increase minute or second GEU OFF (0)
Rate of Chage | OFF (0), GEU (0.0%+1digit to 100.0%) per
DSLP for SP Decrease minute or second GEU OFF (0)
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5.5 PID Group (G.PID)

NQE The PID group selection does not appear when the controller is operating in On/Off mode

r

-

Press SET/ENT key to select PID group. (Refer to parameter map in section 3.)

AV AV AV AV AV
GAT © GSP © GPID © PWD © G.CTL © G.N
v T AV
GCOM © G.RET © GALM e G.OUT
AV AV AV

The parameter sets the PV deviation width to prevent overshoot. When the control outputs
reach this high limit value, they stop ordinary output action for integral control and use
ARW (Anti-Reset Windup). When the setting is AUTO, this parameter is calculated
automatically.

J

This parameter establishes the control mode. It can be set to Differential of Deviation Value
(d. dH) or Process Variable (d. PH). Dviation Value mode will reduce overshoot. Process
Variable mode will more quickly raise and lower the PV. The default setting is d. dv.

This parameter activates the use of fuzzy logic. Fuzzy logic can be effective in
suppressing overshoot and reducing PV variation that may occur once the PV has reached
the SP. Refer to Fig 5: Overshoot Suppression with Fuzzy Logic.

SP

P

PV: Fuzzy Logic Off |

Fig 5: Overshoot Suppression with Fuzzy Logic

This parameter establishes the number of PID setting groups to be used in control output
calculation. Up to 4 user defined groups of proportional, integral, and derivative value
zones can be established. Use this setting to enter the setting menus for each PID group.

This parameter sets the proportional operation for PID control.
Setting range of 1.P is 0.1 (H/C model: 0.0) to 999.9%.
Its default setting is 10.0%.
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This parameter sets the integration time for PID control.
Setting ranges of 1.1 are OFF or 1 to 6000 seconds.
Its default setting is 120 seconds

The parameter to set derivation time for PID control.
Setting ranges of 1.D are OFF or 1 to 6000 seconds.
Its default setting is 30 seconds.

The parameter to set the manual reset in the PID calculation. This setting only functions if
the integral time setting is OFF. This setting always functions for H/C models.

pe |

The parameter to set proportional operation for PID control for the cooling control in
H/C models. Setting options are 0.0 (when using On/Off control) or 0.1 to 999.9%.
Its default setting is 10.0%.

~
The parameter to set integral time for PID control for the cooling control in H/C models.
Setting options are OFF or 1 to 6000 seconds.
Its default setting is 120 seconds.

S

PV

P\/
L

PV

P\/

PV The parameter to set derivative time for PID control for the cooling control in H/C models.
\ Setting options are OFF or 1 to 6000 seconds.

Its default setting is 30 seconds.

P\/

P\/

P\/

PV

E

The parameter to set the dead band, in which there is no output from either the heating or
cooling outputs. Refer to Fig 6, Fig 7, and Fig 8.

Note: The contents of PID Groups 2, 3, and 4 are the same as PID Group 1.

This parameter establishes the PV range of each of the 3 main PID zones. The range of
PID zone 1is IN.RL (IN.SL if set for mV or V input) to 1.RP. The range of PID zone 2 is
1.RP to 2.RP. The range of PID zone 3 is 2.RP to IN.RH (IN.SH if set for mV or V input).

This parameter establishes the range of each of the 3 main PID zones. The range of PID
zone 1is IN.RL (IN.SL if set for mV or V input) to 1.RP. The range of PID zone 2 is 1.RP
to 2.RP. The range of PID zone 3 is 2.RP to IN.RH (IN.SH if set for mV or V input).

This parameter establishes the hysteresis width of the PID zone.

"l |
"acP |
R

A

p
P
P

This parameter sets the range of deviation for PID zone 4. When the difference between
the PV and SP is greater than this deviation range, the controller will utilize PID group 4
for PID settings. While the PV and SP are within this deviation difference, the controller
will utilize whatever zone would normally be used based on the PV value.

A
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COooL HEAT
100 100
OH
oL (90%)
(80%)  Dead Band |
1.DB at 20%
50 50
P/Pc = 45
0 50 100
Output '
OL-LIMIT OH-LIMIT
(-5%) (100%)
Fig 6: Heating and Cooling Outputs Using PID Control
HYS
CcooL R HEAT
100 i 100
oL
(90%)
Dead Bahd
1.DB at 2% 5
50
o v o
0 50 100
oL-LIMIT OUTPUT OH-LIMIT
(-5%) (100%)
Fig 7: Heating On/OFF and Cooling PID Outputs
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HYS
COoOoL - HEAT
100 i 100
OH
(90%)
DB
~20%) 50
50
0 50 100
OL-LIMIT OUTPUT OH-LIMIT
(0%) (105%)
Fig 8: Heating PID and Cooling On/Off Outputs
PID Group Parameter Summary
Display Parameter Setting Range Unit Default Remarks
ARW | Anti-Reset Wind-Up Auto or 50.0 to 200.0% % Auto
Differential of Deviation Value (d. dV) or
C.MOD Control Mode Process Variable (d. PV) ABS d.dv
FUzy Fuzzy OFF, ON ABS OFF
PID PID Number MENU (0), 1,2, 3,0r4 ABS MENU
nP n.Proportional Band 0.1 (H/C Models:0.0) to 999.9% % 10.0%
nl n.Integral Time OFF, 1 to 6000 seconds sec 120 sec
n.D n.Derivative Time OFF, 1 to 6000 seconds sec 30 sec
Used if I=0
-l 0/ 0 !
n.MR n.Manual Reset 5.0 to 105.0% % 50.0% or HIC Model
n.Proportional Band o o H/C
n.Pc for Cooling Side 0.0 (ON/OFF Control) or 0.1 to 999.9% % 10.0% Models Only
n.Integral Time for H/C
nle Cooling Side OFF, 1o 6000 sec sec 120sec Models Only
n.Derivative Time for H/IC
n.De Cooling Side OFF, 110 6000 sec sec 30sec Models Only
n.DB n.Deadband -100.0 to 50.0% % 3.0% HiC
Models Only
1.RP Reference Point 1 AEU (0.0%), 1.RP < 2.RP AEU 100.0% PID Zone 1
2.RP Reference Poin t2 1.RP < 2.RP < AEU (100.0%) AEU 100.0% PID Zone 2
RHY Reference GEU (0.0 to 10.0%) GEU 03% PID Zone 3
Hysteresis
RDV Reference GEU (0.0 to 100.0%) GEU 0.0% PID Zone 4
Deviation
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5.6 Auto-Tuning Group (G.AT)

o AT group selection does not appear if operating in On/Off mode or when set for manual output control.

Press SET/ENT key to select AT group. (Refer to parameter map in section 3.)

AV AV AV AV AV
GAT © GSP © G.PID © PWD © G.CTL © G.N
) T AV
G.COM © GRET e GAWM e  G.OouUT
AV AV AV

PV The parameter to activate the auto-tuning function.
When AT is set to ON, auto-tuning will begin (indicated by the MAN light blinking). This
parameter cannot be used if the controller is in STOP mode.

N%E Auto-Tuning (AT)

The auto-tuning feature is used to let the controller measure process characteristics and automatically set the most
appropriate values for the PID parameters. During the initial auto-tuning process, the control outputs will function
in an On/Off condition, and the controller will use the responses to calculate the needed PID values. During this
setup process, the MAN LED on the controller will blink.

Start the auto-tuning process after setting a desired set point. Auto-tuning will set the PID parameters for the PID
zone which the set point is in, based on the PID reference point (RP) entered.

A

RH
2.PID

RP

SP 1.PID

RL -

Control Output ON OFF ON OFF ON
- >
Auto-Tuning On PID Control

(On/Off Operation, MAN LED Blinking)

Fig 9: Auto-Tuning
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Auto-Tuning the Heating/Cooling Outputs:
Auto-tuning of the heating/cooling outputs is the same process as the normal outputs. The PID heating/
cooling parameters will be calculated. The parameters for the PID derivation time (1.D) will be the same for
both the heating and cooling outputs.

Display During Auto-Tuning:
The MAN LED on the front panel will blink at a 500 ms time interval.

Changing the Set Point During Auto-Tuning:
If the set point is changed during the auto-tuning process, the original set point will be maintained for the
duration of the auto-tuning process. After auto-tuning is complete, the controller will change to the new set
point.

Changing PID Parameters During Auto-Tuning:
The PID values can be changed during the auto-tuning process. After auto-tuning is complete, it will then
use the auto-tune calculated PID values. Values changed after auto-tuning will remain set until auto-tuning is
run again.

Auto-Tuning Interruptions or Errors:
The auto-tuning process will end without effect for any of the following reasons:
- Auto-tuning forced to end (Example: Controller power down or stop condition)
- Open sensor (S.OPN) input error detected during the auto-tuning process
- Auto-tuning cycle exceeds 24 hours.
- Control changed to manual (MAN) operation during auto-tuning.

This parameter affects the proportional value derived by auto-tuning. Reduce the AT-G
gain value and the cycle becomes more rapid, but more unstable. Increasing gain slows
system reaction time, but system stability increases.

Gain<1

Gain=1

(A D o,

Gain> 1
Fig 10: Auto-Tuning Gain

Auto-Tuning Group Parameter Summary

Display Parameter Setting Range Unit Default Remark
AT Auto-Tuning OFF, ON ABS OFF AT Activation
AT-G AT Gain 0.1t0 100 ABS 10 Gain Value
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5.7 Alarm Group (G.ALM)

A
G.COM ©
AV

Press SET/ENT key to select alarm group. (Refer to parameter map in section 3.)

AV AY AV AV AV
GAT © GSP © G.PID © PWD © G.CTL © G.N

G.RET e
AY

T AV

GALM ©  G.OUT
AY

This parameter sets the type of alarm to be set for alarm 1.
The types of alarms selectable are shown in Table 3: Alarm Selection.

This parameter sets the alarm trigger point for the alarm set in ALT1.
This parameter displays if a high, low, or high and low limit alarm was selected for ALT1.

J

This establishes the high deviation range to trigger the alarm of deviation. This parameter
displays if a deviation alarm was selected in ALT1.

N

This establishes the low deviation range to trigger the alarm of deviation. This parameter
displays if a deviation alarm was selected in ALT1.

N

>

This parameter sets the dead band (Hysteresis) of alarm 1.

This parameter sets the delay time before of alarm 1 is triggered.

A Alarm Types and LED Display
NOTE

P

Note: The menus for alarm 2 and 3 are the same as alarm 1.

SP

AHFS

Alarm Output Settings:
- Forward: Relay energized in alarm condition
- Reverse: Failsafe operation. Relay energized during normal

operating conditions

L—» 5 indicates standby operation
F for forward operation
r for reverse (failsafe) operation
——» Decimal point always displayed
———» H indicates a high alarm
L indicates a low alarm
o for outside range of deviation band
1 for inside range of deviation band
t——————— R indicates an absolute value alarm
d indicates a deviation alarm

Standby Operation:

The alarm will not trigger if the alarm condition
occurs during the following activities...

- during power-up

- the set point is changed

- the type of alarm is changed
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Table 3: Alarm Selection

Operation Standby :

No. Al T Display D:
o arm Type For | Rev | on o isplay Data
1| Absolute Value High Limit Alarm v v AH.F
2 | Absolute Value Low Limit Alarm v v ALF
3 | High Limit Deviation Alarm v v DH.F
4 | Low Limit Deviation Alarm v v DL.F
5 | High Limit Deviation Alarm v v DH.R
6 | Low Limit Deviation Alarm v v DL.R
7 | High and Low Limit Deviation Alarm v v DO.F
8 | High and Low Limit Range Deviation Alarm v v DLF
9 | Absolute Value High Limit Alarm v v AH.R

10 | Absolute Value Low Limit Alarm v v ALR

11| Absolute Value High Limit Alarm with Standby v v AH.FS

12 | Absolute Value Low Limit Alarm with Standby v v AL.FS

13 | High Limit Deviation Alarm with Standby v v DH.FS

14 | Low Limit Deviation Alarm with Standby v v DL.FS

15| High Limit Deviation Alarm with Standby v v DH.RS

16 | Low Limit Deviation Alarm with Standby v v DL.RS

17 | High and Low Limit Deviation Alarm with Standby v v DO.FS

18 | High and Low Limit Range Deviation Alarmwith Standby v v DLFS

19 | Absolute Value High Limit Alarm with Standby v v AH.RS

20 | Absolute Value Low Limit Alarm with Standby v v ALRS

OND OND
7'y i imi 7
PV High E Hgh Limt ;DB
Limit Alarm + Alarm DEV
- +
«OFF ALM sp YOFF ALMH
<4ON <4ON
PV Low 4 B IISDW' Limit [
Limit Alarm PV ‘ i\(::tr:?n DEV
- A +
ALM OFFP P ALMLL OFFp
<4ON OND
High and Low 4 55 + A
lenA I:I);:qatlon DEV DEV=0
- 4 A +
ALM.L OFFM SP <4OFF ALMH
High and Low O‘{\j> + 4?N
Limit Range DB _ <—DB—>l
Deviation DEV DIEY y
- +
Alarm <4OFF ALM.L SP ALMH OFFp

Fig 11: Alarm Operation
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Alarm Group Parameter Summary

Display Parameter Setting Range Unit Default Remark
ALT1 | Alarm Typel Refer to Table 3: Alarm Selection ABS AH.F
Set Value of 2 0 o | Absolute
AL-1 Aam 1 AEU (-100.0 to 00.0%) AEU |AEU (100.0%) Value Alarm
High Deviation -~ " o Deviation
AL1H Limit of Alarm 1 GEU (-100.0 to 100.0%) GEU | GEU (0.0%) Alarm
Low Deviation 3 0 o Deviation
ALLL Limit of Alarm 1 GEU (-100.0 to 100.0%) GEU | GEU (0.0%) Alarm
A1DB Alarm 1 DB GEU (0.0 to 100.0%) GEU | GEU (0.5%)
AlDy | Defay Time of 000109959 MM.SS| 000
Alarm 1
ALT2 | Alarm Type 2 Refer to Table 3: Alarm Selection ABS AH.F
Set Value of ~ o o Absolute
AL-2 Alarm 2 AEU (-100.0 to 100.0%) AEU |AEU (100.0%) Value Alarm
High Deviation ] o o Deviation
AL2H Limit of Alarm 2 GEU (-100.0 to 100.0%) GEU | GEU (0.0%) Alarm
Low Deviation ] o o Deviation
AL2L Limit of Alarm 2 GEU (-100.0 to 100.0%) GEU | GEU (0.0%) Alarm
A2DB Alarm 2 DB GEU (0.0 to 100.0%) GEU | GEU (0.5%)
A2py | Defay Timeof 000109959 MM.SS| 000
Alarm 2
ALT3 | Alarm Type3 Refer to Table 3: Alarm Selection ABS AH.F
Set Value of ] 0 o| Absolute
AL-3 Alarm 3 AEU (-100.0 to 100.0%) AEU |AEU (100.0%) \Value Alarm
High Deviation ] " o Deviation
AL3.H Limit of Alarm 3 GEU (-100.0 to 100.0%) GEU | GEU (0.0%) Alarm
Low Deviation ] 0 o Deviation
AL3L Limit of Alarm 3 GEU (-100.0 to 100.0%) GEU | GEU (0.0%) Alarm
A3DB Alarm 3 DB GEU (0.0 to 100.0%) GEU | GEU (0.5%)
A3py | Detay Timeof 000109959 MM.SS| 000
Alarm 3
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5.8 Retransmission Group (G.RET)

Press SET/ENT key to select retransmission group. (Refer to parameter map.)

AY AY AV AY AV
GAT © GSP © G.PID © PWD © G.CTL © G.IN
v T AV
G.COM © GRET e GAWM ©  G.OUT
AY AV AV

and LPS. See notes below for an explanation of the retransmission types.
The default setting is PV.

This parameter sets the type of retransmission operation to use. Options are PV, SP, MV,

limits are used when the retransmission type is set to PV or SP.

These parameters are used to scale the retransmitting output. They set the high and low
limits for the retransmission output scale, as shown below. The retransmitting outputs will
transmit 4 mA at the low limit (RETL) and 20 mA at the high limit (RETH) values. These

PV and SP Type Retransmission Scale
NOTE PV type retransmits based on the input value, SP retransmits based on the set point value.

40mA 120mA 200mA
| | |
} | }
RETL RETH

MV Type Retransmission Scale

MV type retransmits based on the full scale output and what is currently being transmitted by the control outputs

40mA 12.0mA 20.0mA
| | |
+ T
0.0% 100.0%
(No Output) (Maximum Output)

LPS Type Retransmission
LPS (Loop Power Suppy) retransmitting outputs will transmit a 14-18 VDC @ 20 mA power supply output.

Retransmission Group Parameter Summary

Display Parameter Setting Range Unit Default Remark
RET | Select Ret Type PV, SP, MV, LPS ABS PV
RETH Eiethsﬁfrlﬁt T/C, RTD: INRH to INRL AEU INRH v\%gr{ ‘S‘:'EdT
Rgt Scale mV, V: INSH to INSL is setto
RETL Low Limit RETH > RETL AEU INRL PV or SP
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5.9 Communication Group (G.COM)

Press SET/ENT key to select communication group. (Refer to parameter map.)

This parameter selects the type of communication protocol to be used.

This parameter sets the communication speed (baud rate).
The baud rate can be set at 600 to 19200 bps (bytes per second).
The default setting is for 9600 bps.

This parameter sets the communication parity.
This can be set to NONE, EVEN, or ODD.
The default setting is NONE.

This parameter sets the communication stop bit.
This can be setas 1 or 2.
The default setting is 2.

This parameter sets the communication data length.

This can be setto 7 or 8. The default setting is 8.

This parameter is not displayed when the communication protocol (COM.P) is set for
MODBUS ASCIII or RTU.

This parameter sets the communication address for the controller.
This can be set as 1 to 99 pcs address.
Its default setting is 1.

This parameter sets the communication response time.

The RP.TM is the delay to return data to the upper level device after processing
commands received from the upper level device.

The setting RP.TM is based on the number of 10 ms intervals to delay (example: a setting
of 2 will resultin a 20 ms delay). If RP.TM is set to 0 it will immediately return a response
once the command processing is complete.

37



PD540 Series Nova Digital Process and Temperature Controller

Instruction Manual

Communication Group Parameter Summary

Display Parameter Setting Range Unit Default Remark
Communication PCCO0, PCC1, Modbus ASCII,
COM.P Modbus RTU, Sync-Master, ABS PCCO Option
Protocol
Sync-Slave

BAUD Baud Rate 600, 1200, 2400, 4800, 9600, 19200 ABS 9600 Option
PRTY Parity None, Even, Odd ABS None Option

SBIT Stop Bit 12 ABS 1 Option
DLEN Data Length 7, 8 (not used when set for MODBUS) ABS 8 Option
ADDR Address 1 to 99 (maximum of 31 connected at once) ABS 1 Option
RP.TM | Response Time 0o 10 (number of 10ms intervals) ABS 0 Option
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( 6. Error

Display and Correction )

Error Message

Error Incident

Action Needed

E.SYS EEPROM, Data Loss Needs Repair
E.RJC RJC Sensor Failure Needs Repair
sP Dec_lmal Communication Failure Check Comm Cable

Flashing
S.OPN Open Sensor Detected Check Sensor
E.AT Auto-Tune Timed Out (Over 24 Hours) Check Process
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7. Installation

7.1 Dimensions and Panel Cutouts

PD548-PD549

1/4 DIN
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—~ 010 20 0D —~ ©| o
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SP| > >
e 5|s 3|z
=~ so oo 210 tro o N P g
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| mea | ——————
9% 114 99.6
1
(3.78) (0.45) (3.92)
120
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“lg
Sle
|8
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< | 96XN-4"%
Fel o -
sl @ N:Units
= (3.78XN)
92 90
(3.62)
Units: mm

(inch) - for reference only
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PD546-PD547

1/8 (V) DIN
wenl . B
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g~ S 515 )
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PD544-PD545
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PD542-PD543
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