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1 .o INTRODUCTION 

The low-level radioactive and Resource Conservation and Recovery Act wastes originating within the 
Fernald Environmental Management Project property are to be placed in the On-Site Disposal Facility 
(OSDF). The Leachate Conveyance System supports the OSDF by transferring leachate and stormwater 
runoff from the OSDF’s permanent lift station to the Biodenitrification Surge Lagoon (BSL). Existing 
piping from the BSL to the Advanced Wastewater Treatment (AWWT) Facility conveys the leachate and 
stormwater to the AWWT for treatment. An alternate emergency bypass line to Catch Basin 130 is 
provided in the event that flow cannot be routed to the BSL. 

2.0 SYSTEM DESCRIPTION AND INTENDED PERFORMANCE 

The Leachate Conveyance System (see construction drawings and specifications in Appendix A for 
detailed information) consists of the following: 

1) Permanent Lift Station Pumps: Two 200-gallon-per-minute (gpm) submersible centrifugal pumps 
are located in the permanent lift station. The pumps are designated as PMP401 and PMP-002. 
A 4-inch hose quick-coupling with cap is provided in the lift station at the pumps discharge 
header for emergency use. 

2) Leachate Conveyance Pipeline and Clean-Out Manholes (COMHs): The leachate and stormwater 
collected in the lift station is pumped to the BSL through a 4-inch High-Density Polyethylene 
(HDPE) pipe. This 4-inch HDPE pipe is contained in an 8-inch HDPE pipe buried at a minimum 
36-inch depth. At several locations, the 8-inch pipe is contained in a casing pipe as well. 

Thirteen manholes are provided in the pipeline at an approximate spacing of 500 feet. The 4-inch 
carrier pipe in each COMH is constructed of carbon steel. The COMH is constructed of HDPE 
and acts as a secondary containment. Leak detection is provided by visual observation. Each 
COMH, with the exception of COXiH-1 and COMH-11 which are meter manholes, is provided 
with a 4-inch gate valve and a 4-inch threaded nipple to permit draining and cleaning of the 
piping. 

COMH4 also contains a tee connection to the emergency by-pass line to Catch Basin 130; one 
4-inch gate valve is provided in the line to the catch basin and one 4-inch gate valve is provided 
in the line to the BSL downstream of the tee. From this tee, the line to the catch basin continues 
as a 4-inch HDPE pipe in an 8-inch buried HDPE pipe. 

. 

Upstream of COh4H-7, a 4-inch tee and blind flange are provided for possible future use as a 
connection to the A M .  
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Between COMH-7 and COMH-12, the Leachate Conveyance pipeline may be co-located with a 
6-inch treated water line and a 6-inch fuel gas line. The treated water and fuel gas lines, if 
installed, will run from the vicinity of the AWWT to the Operable Unit 1 (OU-1) area. 

Near the top of the berm at the BSL, the pipeline comes out of the ground and continues above 
ground into the BSL. The above-grade pipeline into the BSL is made of 4-inch carbon steel (CS) 
carrier pipe with an 8-inch CS containment pipe. Above-grade piping is heat-traced and 
insulated. Discharge into the BSL will occur over a fabri-form splash apron. 

3) Meter Manholes: COMH-1 and COMH-11 function as meter manholes. Two meters are 
provided to detect leaks in the piping system through a difference in the meter flow rates and to 
measure total flow into the BSL. Each meter manhole houses a flow rate transmitter and manual 
shut-off valves (a gate valve upstream of each meter and downstream of the first meter, and a ball 
valve downstream of the second meter). One 1/2-inch gate valve is provided in each meter 
manhole for use as a drain and to collect samples for periodic monitoring of leachate/stormwater 
quality. The meter manholes do not contain provisions for clean-out of the piping. 

3.0 OPERATION 

3.1 Description of Equipment 

Electrical power at 480 volts, three phase, is supplied to each sump pump via buried cable in conduit. 
The power source is a 100 amp disconnect switch located near the permanent lift station (by others). 

Electrical controls at the pump station include a pump Hand-Off-Auto (H-0-A) selector switch. During 
maintenance, the pump(s) may be run manually by placing the selector switch in "HAND" position. This 
will bypass the level controls and the pump will continue to run until switched off, regardless of level. 
Motor overloads in the starter, and motor internal protection consisting of a moisture sensor and a 
'winding temperature sensor will still protect the motor. 

The pumps are electric motor-driven, submersible centrifugal pumps with cast iron impellers, cast iron 
housing, stainless steel shafts, and double mechanical seals. The pumps are designed for guide rail (pipe 
or cable) installation. Gate and ball valves are manually operated type, and check valves are swing type. 

A 480 volt, three pole, main fused disconnect switch is located near the permanent lift station. This 
switch may be used to disconnect all electrical power to the pump starters and local 120 volt distribution 
transformer/panel . 

All electrical equipment enclosures are rated National Electrical Manufacturers Association (NEMA) 4 
and are located on an equipment rack at the permanent lift station. A 10 KVA, 48@120/240V, single- 
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phase transformer/distribution panel is provided with ten 20 amp branch circuits. These provide 120 volt 
power for level controls, lighting, and local duplex receptacle. 

'The sump pump duplex motor starter is located on the equipment rack. It is furnished with dual 120V 
control transformers, H-0-A selector switches, "run" indicating lights, and total run time meters. 

Submersible pump power and control cables are furnished with pump and cable entry seal design to 
ensure a watertight and submersible seal. 

3.2 Pre-Start-up Check 

Before the system is started, the following checks shall be performed by Fernald Environmental 
Restoration Management Corporation (FERMCO): 

1) Check the construction acceptance documents to ensure that every component is constructed 
according to the plans and specifications, and acknowledge acceptance. 

2) Check the accuracy of the documents for all applicable and relevant functional technical tests 
(shop or field) for the electrical, mechanical, and instrumentation equipment, and acknowledge 
acceptance. 

3) Make sure that all relevant site-specific procedural requirements, permits, and coordinations are 
complete. 

Pre-start-up tests shall be performed in the following order: (1) electrical, (2) mechanical, and (3) 
instrumentation. The following tests (involving opening of electrical panels, as well as operation and 
voltage testing of electrical panels) shall be performed by FERMCO: 

3.2.1 

1) Visually inspect the electrical installation and equipment, noting completion of construction. 
Ensure that there is no loose or exposed accessible wiring, that equipment ground is installed, 
and that conduit fitting covers are in place. 

2) The overhead feeder line should be energized. Check voltage at the disconnect switch. Voltage 
should measure a minimum of 460 volts between phases. 

3) Visually inspect the interior of the starter for completion of installation, including control 
transformer, control relay, lights, and H a - A  switch. Verify installation of motor overload 
heaters sized in accordance with the pump manufacturer's i&tructions. 
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4) Verify installation of 100-amp fuses in main disconnect switch. Throw the switch to the "ON" 
position to supply power to the starter and distribution transformer/panel. 

~~ ~~~ ~~~ 

V098 

v099 

Vloo 

5)  Switch on the distribution panel main circuit breaker, secondary main breaker, and branch circuit 
. breakers for the light and receptacles. Verify 120 volts available at receptacles, with correct 

polarity and grounding. Verify operation of Ground Fault Circuit Interrupter circuit breakers. 

Permanent Lift Station 

Permanent Lift Station 

N/A (check valve) 

N/A (check valve) 

Permanent Lift Station Open 

6)  Cover the photocell on the light fixture to check operation of the lamp. 

VlOl 

V102 through V105, Vl08 
through V113, V119 

v106 

V107 

V116 

V117 

V118 

3.2.2 Mechanical 

1) Visually inspect the mechanical installation and equipment, noting completion of construction. 

Permanent Lift Station Open 

COMH-1A through COMH- Closed 
10, COMH-12 

COMH-4 Open 

coMH-4 Closed 

COMH-11 (Meter Manhole) Open 

COMH-11 (Meter Manhole) Open 

COMH-11 (Meter Manhole) Closed 

2) Position the manual valves as shown below: 

~~ - ~ ~~ ~~ 

v 120 COMH-5 

v121 COMH-1 (Meter Manhole) 

Table 3-1 - Manual Valve Operating Positions 

open 

Open 

Valve No. I Location I Initial Position 

I COMH-1 (Meter Manhole) I Open v122 
I I 

V 123 COMH-1 (Meter Manhole) Closed 
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3.2.3 Instrumentation 

Flow Meter Transmitter Calibration 

After verifying that the electrical and mechanical portions of the pre-start-up checks have been completed, 
proceed with the following (see Instrument manufacturer instructions for mag-flow meter): 

5 )  

7) 

Check the flow meter (FITO12A) for a calibration sticker. The information that is to appear on 
the sticker is the date of calibration, the next scheduled date of calibration, and the signature of 
the person performing the calibration. If the calibration sticker information is not complete, 
continue with the next step; otherwise, the calibration is complete. 

Calibrate the flow meter FITO12A according to the manufacturer’s instructions. 

Calibrate the transmitter so that 1 pulse to 300 pulse corresponds to 1 to 300 gpm. 

Check the frequency pulse receiver for calibration documents per the manufacturer’s standard 
procedure, such as 1 pulse to 300 pulse corresponds to 4 to 20 mA. 

Check the pulse to pulse transmitter and receiver for pulse input and output specification per the 
manufacturer’s standard procedure. 

Check the lightning arrester installation per the manufacturer’s standard procedure. 

Fill in the information on the calibration sticker and affix it to the flow meter. 

Repeat Steps 1 through 7 for the second flow meter (FITO12B). 

Promammable Logic Controller PLC) 

1) 
2) 

Verify that l d a y  test in the PLC specification section has been satisfactorily completed. 
Verify that the status lights indicate in accordance with the manufacturer’s instructions. 

Flow Chart Recorder Calibration 

1) Calibrate the flow chart recorder FIR012B according to the manufacturer’s instructions. 

OUDATA\OU-2Ml64\SYSPLAN. 164 -5- 10/11/96, 3:40pm, Rev. No.: 0 

sooKii*o. .I L 



3.3 Normal Start-up 

The following are the steps needed for a normal start-up of the Leachate Conveyance System. The steps 
should be followed in the order listed. 

3.3.1 Electrical 

FERMCO lockout/tagout procedures shall be followed during the testing phases of construction to 
safeguard personnel from electrical hazards. Construction acceptance testing shall be witnessed and 
documented by the FERMCO Quality Assurance/Quality Control Department. 

NOTE: To prevent operation of the pump during the following tests 1 through 4, temporarily 
disconnect power leads to the pump motor at the contactor terminals or remove overload 
heaters (see Drawing 92X-5900-E-00324). 

3.3.2 

Throw the fused disconnect switch to the "ON" position, applying power to the starter and 
associated control circuits. Verify that the correct voltage is present. 

Turn the H-0-A switch for PMP-002 to "OFF." Turn the H-0-A switch for PMP-001 to the 
"HAND" position. Verify that the main contactor energizes and that the "PUMP RUNNING" 
indicating light is on. Repeat Step 2 for PMP-002. 

The pumps are equipped with internal thermal and moisture detectors. Dkconnect the control 
wires at the terminal block for PMP-001, one wire at a time to verify continuity through these 
circuits. Repeat Step 3 for PMP-002. 

Disconnect the power via the fused disconnect switch and reinstall the motor wiring or heater 
elements for normal operation of the pumps. 

With water in the sump, operate PMP-001 in the "HAND" position and verify pump operation, 
checking for correct rotation and any abnormal operation or vibration. Repeat Step 5 for PMP- 
002. 

Mechanical 

1) Fill the permanent lift station wet well with clean water to approximately midway between the 
low-level stop and high-level start positions. Verify that both PMP-001 and PMp-002 H-0-A 
selector switches are in the "OFF" position. 
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- 
Turn the PMP-001 H-0-A selector switch to "HAND" and observe the following: 
(1) 
(2) 

Check the pump for normal operation without unusual sounds. 
Check for leakage at the discharge elbow connection. 

Turn the PMP-001 H-0-A selector switch to "OFF" if any unusual conditions are observed. If 
the pump is running normally, stop it when the water level reaches the low-level stop. Correct 
any problems encountered before proceeding further with the start-up. 

Reset the PMP-001 H-0-A selector switch to "AUTO" and refill the sump with water. Check 
to see that the pump starts properly at the high-level start position and stops at the low-level stop 
position. 

Repeat Step 4 until flow is observed at the meter. Adjust Valve V-117 until approximately 200 
gpm is flowing. 

Repeat Steps 1 through 5 for PMP-002. 

Place the PMP-001 and PMP-002 H-0-A selector switches in "AUTO." 

Refill the sump with water. Note which pump starts at the high-level start position. Verify that 
the pump stops properly at the low-level stop position. 

Refill the sump with water. Verify that the alternate pump starts. If PMP-001 started in Step 
8, verify that Ph4P-002 starts; if PMPMn started in Step 8, verify that PMP-001 starts. 

Working with the equipment subcontractor, perform acceptance operating tests to demonstrate 
the ability of PMP-001 and PMP-002 to meet the full range of operating flow rates and operating 
points as shown on pump curves. 

Instrumentation 

When one pump is operating in a steady-state condition, verify that the local and remote flow indicators 
FIT012A and F1012A all read the same value, plus or minus 1 percent. Verify that the local and remote 
flow indicators FIT012B, FI012B, and FIR012B all read the same value, plus or minus 1 percent. Also 
verify that the 012A and 012B series indicators all read the same value, plus or minus 2 percent. If not, 
do the following: 

1) Check the phone line according to the phone company standard procedure. 
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2) Check steps 1, 2, 3, and 4 of Flow Meter Transmitter Calibration according to Subsection 3.2.3 
of this document. 

3) Check step 1 of Flow Chart Recorder Calibration according to Subsection 3.2.3 of this document. 

4) Send the frequency pulse receiver to the manufacturer for recalibration. 

Verify that the PLC status lights indicate in accordance with the manufacturer's instructions. 

3.4 Normal Shutdown 

At the successful completion of the above tests and checks, turn all the switches and controls to the 
"OFF" position. 

3.5 System Operation 

During leachate collection, the pumps will be operated with the local pump H-0-A selector switches set 
in the "AUTO" position. Pump start will be automatically initiated by water level in accordance with 
the wet well level controls provided by others. The level control signal completes the circuit to the starter 
contactor, starting the pump. The circuit is maintained until a low level signal is received from the level 
controls, which drops out the relay and the starter contactor. Operation of the pump is indicated by a 
red "run" indicating light. Total run time is registered on a meter for each pump. 

Automatic pump start is also controlled by the sequence alternator relay. The alternate pump will be 
started in each pumping cycle (i.e., first PMP-001, then PMP-002, then PMP-001 again). . If one pump 
is running and its disconnect switch is opened, an overload relay trips, or the starter is de-energized for 
any reason, the other pump will be automatically started. 

1) The pumps will normally be set in automatic operation by the local pump H-0-A selector 
switches, which will allow the pumps to cycle on and off under control of the wet well water 
level controls. Table 3-1 lists the positions in which the manual valves should be. 
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3.6 Potential Operating Problems 

1) Description and Remedy: 
Caution: Comply with current lockout/tagout procedures before attempting a remedy. 

Problem 

Pump fails to start 

Pump fails to stop 

Pump discharge header check 
valve leaks 

Drain valve leaks 

Pipeline plugs 

Flow meter malfunctions 

OUDATA\OU-2\pol64\sYSPLAN. 164 

Result 

Wet well fills to 
high level alarm 
point 

Pump runs dry 

Wet well refills 
quickly after pump 
stops, resulting 
in frequent cycling 
of pump. 

Water in manhole 

1) No flow to BSL 

2) Pump deadheads 

No flow indication 
when there is 
known to be a flow, 
or loop cannot pass 
recalibration. 

-9- 

Remedy 

1) Refer to vendor Operations and 
Maintenance (O&M) Manual. 
2) Check if 480 volt power is energized. 
3) Check selector switch position. 
4) Check for tripped overload relay. 
5)  Check continuity of motor internal 
protection circuits (repair motor). 
6) Checkhepair level controls. 

1) Refer to vendor O&M Manual. 
2) Check selector switch position. 
3) Checkhepair level controls. 
4) Check contactor for welded contacts. 

Remove and repair or replace valve. 

Remove and repair or replace valve. 

1) Determine where plug is located by 
opening the drain valves located in the 
cleanout manholes in successive order. 
Drain leachate to a tank truck and transport 
to AWWT for treatment. 
2) Clean out pipeline from appropriate 
clean-out manhole. 

1) Refer to vendor O&M Manual. 
2) Repair or replace meter. 
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Result Remedy 

Leachate is 
released. 

Turn pumps off or send flow to 
SWRB/catch basin 130 by use of valves in 
COMH-4. Pump flow must be throttled to 
maintain satisfactory pump opetation. 

Problem 

BSL fills over top 

Signal wire broken or 
termination is bad 

Flow rate meter and Disconnect wires and check for 
totalizer provide conductivity. Replace signal wire if no 
erroneous or conductance; otherwise, remake 
sporadic readings. terminations. 

Leak in leachate conveyance Determine affected section by examining 
pipeline rates of two flow each manhole for leachate/stormwater. , 

Repair the damaged/failed piping or 

consistent flow rates of input and output 

Difference in flow 

meters, alarm 
condition then pump components. Re-start the pump and verify 
shutdown if leak 
rate increases. flow meters. 

Maintenance 

Valves: Follow procedures given in current applicable maintenance work instructions. 

Pumps: 
instructions. 

Meters: Refer to meter vendor O&M manuals. 

Refer to pump vendor O&M manuals and current applicable maintenance work 

Spare Parts 

One set of recommended pump and meter spare parts per vendor O&M manuals 
One each 4-inch check valve, 4-inch gate valve, +inch ball valve, and 1R-inch gate valve 

O&M ACTIVITIES, RECORDS, AND REPORTS 

Table 4-1 provides a list of operation and maintenance activities, calibration activities, and records and 
reports associated with the Leachate Conveyance System, peripheral monitoring, safety, and regulatory 
compliance. The frequency of each activity is also included in the table. Further details on maintenance 
and calibration frequencies associated with system equipment are provided in Tables 4-2 and 4-3, 
respectively. Refer to Appendix B for vendor-recommended maintenance and calibration procedures. 
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Fernald Environmental Restoration Management Corporation will maintain copies of all pertinent records 
and reports. 

Table 4-1 - Summary of O&M Records and Reports 

Report 

Maintenance and Calibration 

Pump Inspection Report 

Piping Inspection Report 

Valve System Inspection Report 

Equipment Calibration 

Other Monitoring 

Frequency 

Annually 

Annually 

Annually 

See Table 4-3 

~~~ ~~ 

Check Sumps for Sediment* 

Testing Total Uranium** 

Testing for Total Suspended Solids** 

I Quarterly 

Quarterly 

Quarterly 

Regulatory Compliance 

Compliance Monitoring Record See Performance and Compliance 
Monitoring Plan 

* Sediment to be removed and transferred to OU-2 sediment stockpile at OU-5 stockpile area next 
to the Stormwater Retention Basin. 
Perform testing in accordance with Sitewide CERCLA Quality Assurance Project Plan. ** 
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Table 4-2 - Equipment Maintenance Schedule 

Pumps 

Flow Meters 

Control Panel 

Main Disconnect Switch and Starter 

Indicating Lights 

Motor Starters 

Item 

Inspect annually per MWI PCPlOO* 

Semi-annually 

Annually 

Inspect monthly for moisture 

"Push-to-test" monthly 

A ~ u a l l y  

Maintenance Schedule 

Motor Controls 

Main Disconnect Switch 

PLC 

Chart Recorder 

Annually 

Monthly 

Semi-annually or in accordance with 
manufacturer's instructions 

Change chart paper once every 7 days 

Item 

Flow Meters 

*A sample copy of MWI PCP-100 is included in Appendix C. 

Frequency 

Semi-annually, or in accordance with 
manufacturer's instructions 

Table 4-3 - Equipment Calibration Schedule 
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APPENDIX A 

CONSTRUCTION DRAWINGS AND SPECIFICATIONS 

Construction Drawings and Spec @cations are to be supplied later 
with the Revision 0 issue of this document. 
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APPENDIX B 

VENDOR MANUALS 

Vendor O&M manuals (including spare parts lists, equipment model, and serial nwnbers) 
and manufacturer addresses and phone numbers to be supplied later following procurement). 
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APPENDIX C 

SAMPLE COPY OF MWI PCP-100 

Sample copy of MWI PCP-100 to be supplied by FERMCO. 
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SECTION 02100 

SURVEYING 

PART 1 GENERAL 

GE3900-22.11F96302 17.SPE a 02100-1 

1.01 SCOPE 

A. This section describes the requirements for surveying, including: 
1.  Establishing temporary control benchmarks. 
2. 

3. Surveys for quantity determinations. 
4. 
5. 

Establishing a horizontal and vertical project control system based on the existing 
monuments. 

Setting limits and boundaries of construction activities. 
Conducting topographic surveys as required to periodically determine amount of 
work performed for periodic progress payments and final payment prior to 

Preparing and furnishing as-built drawings. 
. Subcontract completion. 

6. 

1.02 RELATED SECTIONS AND PLANS 

A. Section 02110 - Clearing, Grubbing, and Stripping 

B. Section02200 - Earthwork 

C. Section 02215 - Trenching and Backfilling 

D. Section 02270 - Erosion and Sediment, Control 

E. Section 02300 - Boring and Jacking 

F. Section 02605 - High Density Polyethylene (HDPE) Manholes, Pipes, and 
Fittings 

G. Section 02831 - Chain-Link Fence and Gates 

H. Construction Quality Assurance (CQA) Plan. 
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1.03 REFERENCES 

A. National Geodetic Survey Standards. 

1.04 QUALIFICATIONS 

A. A Land Surveyor licensed in the State of Ohio shall provide oversight. Staking shall 
be in accordance with accepted surveying practices, provisions herein, and subject to 
Construction Manager review. 

B. Surveying work shall be under the direct supervision of a person who has a least 5 
years of experience in construction surveying. Any work performed in referencing or 
re-establishment of land or United States survey monuments shall be stamped and 
certified by an Ohio-licensed land surveyor. 

'1.05 SUBMITTALS 

A. Submit the following to the Construction Manager for review within 15 calendar days 
from Notice to Proceed: 
1. Ohio surveyor's license; 
2. periodic deliverable data (deliver to Construction Manager, as completed, during 

project) : 
a. reduced and checked field notes, 
b. all drawings and sketches, and 
c. electronic files in DXF format or Construction Manager approved electronic 

files. 
manner of notation; approved notation shall be consistently applied to all project 
survey work; the stake marking format and the fieldbook notation shall be 
compatible. 

3. 

B. One complete set of as-built (Le., "record") survey drawings certified and stamped by 
a Surveyor licensed in the State of Ohio shall be submitted to the Construction 
Manager within 15 days of completion of the project. The Subcontractor shall also 
provide the Construction Manager with an electronic file in DXF format or a 
Construction Manager approved electronic file upon final submittal of the record 
drawings. Three (3) copies of the certified survey record drawings will be required. 

GE39OO-22.1 lF96302 17. SPE 02 100-2 



1.06 PROJECT RECORD DOCUMENTS 

FEMP LCS-SPEC REV 0 
Section 02100: Surveving 

A. Maintain on site, a complete, accurate survey log documenting survey work as it 
progresses. 

B. Maintain on-site, a plan clearly showing all site reference points, survey control points, 
and benchmarks, 

C. Maintain on-sites an accurate and' current set of marked-up drawings showing "as- 
built" conditions. 

D. Upon completion of each work item as specified in Part 3, prepare and/or update "as- 
built" drawing. 

PART 2 PRODUCTS 

2.01 MATERIALS AND SURVEY INSTRUMENTS . 

A. Provide materials as required to properly perform the surveys, including, but not 
limited to, instruments, tapes, rods, measures, mounts, and tripods, stakes and hubs, 
nails, ribbons, other reference markers, and all else as required. 

B. Survey instruments shall be calibrated and maintained in accurate calibration 
throughout the execution of the subcontract. The survey instruments used for this 
work shall be precise and accurate to meet the needs of the project. All survey 
instruments should be capable of reading to a precision of 0.001 ft and with a setting 
accuracy of & 0.8 seconds. 

PART 3 EXECUTION 

3.01 GENERAL 

A. Maintain accurate and complete notes of surveys: 
1. Handwritten survey notes and information shall be written with lead pencil(s) and 

entered in "write-in-rain" notebooks. A copy of the numbered, dated, and signed 
field book pages shall be given to the Subcontractor daily for use in checking the 
work. 
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B. 

C. 

D. 

E. 

F. 

G. 

H. 

2. Electronically collected field survey information shall be collected and backup 
equipment shall be available in the event of equipment malfunction. 
a. Electronic fonnat for printed output of data collector field survey notes shall 

be compatible with the approved fieldbook notation format. 
b. Electronic format for printed output of data collector field work shall be 

compatible with the Subcontractor's and Construction Manager's computer 
equipment and software for verifying and checking the work. A copy of the 
data disk shall be submitted to the Construction Manager weekly. 

During construction of the Leachate Conveyance System, survey notes shall be 
retained by the Subcontractor and Surveyor. During construction of the Leachate 
Conveyance System, the Subcontractor and/or Surveyor shall submit surveys to the 
Construction Manager for review- Prior to the placement of successive soil layers the 
Subcontractor shall submit a written statement certifying compliance of the preceding 
layer thickness and grades to the Construction Manager. Surveys will be required 
from the Subcontractor prior to approval for the placement for overlying materials by 
the Construction Manager. 

The precision of horizontal' and vertical controls shall meet or exceed Third-Order 
Class I and Third-Order accuracies respectively, as defined by National Geodetic 
Survey Standards. 

Conformance check surveys for elevation and for horizontal coordinates shall be 
recorded to the nearest 0.01 fi and for angles shall be to the nearest 20 seconds. 

Measurement and payment surveys for elevation and for horizontal distances shall be 
recorded to the nearest 0.1 ft & 0.05 ft. 

Final "as-built " drawings shall be certified for procedure and accuracy of work and 
sealed by the Land Surveyor. 

Perform construction layout surveys in advance of scheduled construction activities. 
At completion of a survey, provide a copy of the field notes, drawings, or sketches to 
the Construction Manager for review. The Subcontractor shall allow the CQC 
Consultant and/or Construction Manager one calendar day for review. The 
Subcontractor is responsible for rework and/or construction delays caused by survey 
or staking errors. 

Set slope stakes in accordance with accepted surveying practices. 
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e I. Set grade stakes requirec , 

J. 

K. 

3.02 

A. 

B. 

L3r construction activities as the work progresses. Set fine - -  
grade stakes on all surfaces for which the plans show a definite grade line. 

Upon completion of the work, the Subcontractor shall provide the Construction 
Manager with all original surveying field notes, layouts, computations, and electronic 
files in standard bound survey notebooks, binders containing electronic file information 
and two copies each of electronic files compatible with the Construction Manager’s 
computer equipment and software. 

Protect survey control points. Replace disturbed survey control points at no additional 
cost. 

SPECIFIC FIELD REQUIREMENTS 

Establish temporary control points, as necessary, to support construction work 
activities. 

Survey Monuments, Accuracy, and Documentation: 
1. Record the following information in survey notebooks for each control point 

established: 
a. designation of control point; 
b. 
c . elevation; 
d. date of establishment; 
e. description and sketch of the control point location; and 
f. control points shall be referenced to a minimum of three features that can be 

seen from the control point. 
Document survey work in field notebooks using the format and procedures 
described below: 
a. 
b. consecutively numbered pages; 
c. 
d. 
e. 
f. 
g. 
h. 

i. 

state planar North American Datum (NAD), 1983 Ohio South; 

2. 

title and consecutive number on the front cover; 

table of contents, indicated by survey task, on the first numbered page; 
legend indicating symbols used in survey notes; 
names of survey team members for each task; 
notes on weather, equipment, etc.; 
date and time on each page to indicate when work was performed; 
notes in a uniform character such that they can be interpreted and used by 
anyone with survey knowledge; and 
description and/or sketches of the existing survey control used. 
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C. 

D. 

3.03 

A. 

B. 

3.04 

A. 

Preliminary Surveys: 
1. 

2. 

3. 

Clearing Limit Staking: Stake clearing limits according to the minimum limits 
identified on the Construction Drawings. Clearing limits stakes shall be flagged 
and the lathe marked "clearing limits". 
Alignment and Existing Ground Staking: Following clearing operations and 
before stripping operations begin, preliminary locations of alignments and/or 
baseline of project features shall be established. Perform topographic surveys to 
describe original ground features before stripping or excavation begins. The 
distance between grid points shall not exceed 50 feet, and all breaks shall be 
noted. 
Earthwork Staking: Staking for cut and fill limits shall establish the exterior 
limits of excavations and embankments. The maximum staking interval shall be 
50 feet. Stakes shall be prominently noted with description of point, vertical 
distance to design elevation, and offset distance as applicable. A brightly flagged 
4-fOOt lathe shall be provided with each stake. Flagging color will be designated 
by the Subcontractor. 

Final Surveys: 
1. Final topography shall be staked at nominal 50-foot intervals. Additionally, the 

following points shall be staked and noted as applicable. 
a. Grade breaks. 
b. 
c. Points of stationing equation. 
Structures: Stake structure centerlines or building lines so that the orientation, 
position, limits, and foundation elevation(s) are positively identified. Mark stakes 
to reflect the design elevation and offset distance as applicable. 
Ditches and Channels: Stake ditches and channels such that the layout remains 
undisturbed during construction. 

Points of horizontal curvature and tangency. 

2. 

3. 

SURVEYS FOR MEASUREMENT AND PAYMENT 

Perform surveys to determine quantities of work and percent of completed work. 

Calculate and certify quantities and submit survey results, calculations, and 
certification to the Construction Manager for review, evaluation, and payment. 

SURVEYS FOR CONFORMANCE CHECKS AND "AS-BUILT" DOCUMENTS 

Survey the following surfaces to verify the lines and grades achieved during soil 
placement and compaction: 
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1. for berms, ditches, roads. and other earthwork: 
a. original grade surface; 
b. compacted surface of cut slopes; and 
c. finished grade surface; 

B. Perform conformance check "as-built " surveying immediately upon completion of a 
given installation to facilitate progress and avoid delaying commencement of the next 
installation. Provide the following minimum spacings and locations for survey points: 
1. 

2. 

3 .  

4. 

5 .  
6 .  
7 .  

surfaces with gradients less than 10 percent, survey on a square grid spaced not 
wider than 50 ft; 
on slopes greater than 10 percent, a square grid spaced not wider than 50 ft  shall 
be used, but in any case. a line at the crest, midpoint, and toe of the slope shall 
be taken; 
a line of survey points spaced not more than 50 ft  apart shall be taken along any 
slope break (this will include the inside edge and outside edge of any bench on 
a slope); 
a line of survey points spaced not more than 50 ft apart shall be taken at the top 
of any pipes or other appurtenances; 
pipe terminations as shown on the Construction Drawings; 
at the invert of temporary gravity line cleanouts; and 
at the base of the LCS and LDS manholes, and the permanent lift station locations 
shown on the Construction Drawings. 
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SECTION 02110 

CLEARING, GRUBBING, AND STRIPPING 

PART 1 GENERAL 

1.01 

A. 

1.02 

A. 

B. 

1.03 

A. 

B. 

C. 

SCOPE 

This ‘Section includes clearing, grubbing, and stripping from impacted and non- 
impacted areas, removing roadways, clay pipe subdrain system, abandoned utilities, 
borehole grout, and transporting and stockpiling these materials to, and managing them 
in, the Subcontractor’s work area. 

RELATED SECTIONS AND PLANS 

Section 02100 - Surveying 

Section 02200 - Earthwork 

Section 02270 - Erosion and Sediment Control 

Surface-Water Management and Erosion Control (SWMEC) Plan 

DEFINITIONS 

Clearing consists of the removal of trees, bushes, vegetation, and other surface debris 
that are 18 inches above the ground surface. 

Grubbing consists of the removal of stumps and roots to a depth of 3 feet below the 
existing ground surface or subgrade elevation, whichever is lower. Grubbing also 
includes removal of roadways, clay pipe subdrain system, abandoned utilities, and 
borehole grout associated with abandoned monitoring wells, boreholes, lysymeters, and 
piezometers. Removal of roadways shall include removal of road courses to subgrade 
elevation. 

Stripping consists of the removal of the topsoil layer (6 inches minimum) including 
roots and organic matter, grass, and other material unsuitable for use as subgrade or 
compacted fill. 
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D. 

1.04 

A. 

PART 2 

2.01 

2.02 

A. 

PART 3 

3.01 

A. 

Section 021 10: Clearing. Grubbine. and Striuping 

Impacted material is material requiring disposal in the On-Site Disposal Facility 
(OSDF). Impacted material is identified on the Construction Drawings,br in the field 
by the Construction Manager. 

SUBMITTALS 

Submit Subcontractor’s Work Area Plan to the Construction Manager for review 
within 15 calendar days from Notice to Proceed. Location of the Subcontractor’s work 
area shall be as shown on the Construction Drawings.’ Subcontractor’s Work Area 
Plan shall include the following as a minimum: 
1. location of construction laydown area; 
2. locations of stockpiles for material generated from clearing, grubbing, and 

stripping operations; 
3. locations of impacted clearing, grubbing, and stripping material stockpile areas; 
4. layout of roads within the Subcontractor’s work area; 
5 .  location of equipment-service area; 
6 .  construction site access layout; and 
7. construction utilities layout including construction power and construction water. 

PRODUCTS 

MATERIALS 

Section not used. 

EQUIPMENT 

Furnish; operate, and maintain equipment to perform the clearing, grubbing, and 
stripping activities associated with the work of this Section and with managing the 
Subcontractor’s work area. 

EXECUTION 

EROSION AND SEDIMENT CONTROL 

Prior to implementing any of the work described in this Section, install surface-water 
management and erosion and sediment controls in the area to be disturbed as required 
by Section 02270 and the SWMEC Plan. Maintain erosion and sediment controls 
through completion of this Subcontract. 
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A. 

B. 

C. 

D. 

E. 

F. 

H. 

3.03 

A. 

CLEARING AND GRUBBING 

Perform clearing and grubbing in the areas identified on the Construction Drawings. 

Perform clearing and grubbing as separate activities. 

In impacted areas identified on the Construction drawings or by the Construction 
Manager, perform clearing of material which is in excess of 18 inches above existing 
ground, and chip this cleared material as non-impacted in accordance with this Section. 

. 

In those areas where only clearing is required, perform clearing in a manner that 
minimizes disturbance to the existing ground surface. 

Chip cleared materials of a woody nature to a size that is suitable for use as mulch. 
Keep cleared material to be chipped as free of soil and other inorganic matter as 
possible. Cleared material smaller than 3 inches in size need not be chipped. Handle 
chipped material as non-impacted, unless otherwise directed by the Construction 
Manager. 

Stockpile cleared material in Subcontractor’s work area as shown on the approved 
Subcontractor’s Work Area Plan. 

Stockpile grubbed material in Subcontractor’s work area as shown on the approved 
Subcontractor’s Work Area Plan. Handle materials grubbed from areas designated for 
impacted soil removal as impacted and stockpile separately from materials grubbed 
outside the impacted soil removal areas. Provide sheeting (minimum 0.006-inch thick 
polyethylene) or equal to separate impacted grubbed material from the existing ground 
surface and to cover the impacted grubbed material to prevent rainfall infiltration. Use 
sandbags or other means to prevent wind uplift of the plastic sheeting. 

After completion of grubbing, fill depressions with compacted fill in accordance with 
the requirements of Section 02200. 

STRIPPING 

Perform stripping within the limits indicated on the Construction Drawings. Transpon 
stripped material to the Subcontractor’s work area and stockpile in accordance with the 
approved Subcontractor’s Work Area Plan. Handle stripped material from impacted 
areas as impacted material, unless otherwise directed by the Construction Manager. 
Stockpile non-impacted stripping material separately from impacted material. For non- 
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impacted material, stockpile separately topsoil from roots, grass, and other organics. 
These latter materials may be stockpiled with non-impacted grubbing material. 

B. If soil or weather conditions are unsuitable for stripping, due to precipitation or high 
wind as determined by the Construction Manager, cease stripping activities until 
permission to resume stripping activities is obtained from the Construction Manager. 

3.04 DISPOSAL OF MATERIALS 

A. The Construction Manager will define final disposal or end-use options for clearing, 
grubbing, and stripping materials that are non-impacted. 

B. Materials from clearing, grubbing, and stripping defined in the Construction Drawings 
or by the Construction Manager as impacted will be evaluated by the Construction 
Manager to establish that they meet waste acceptance criteria (WAC) for the OSDF. 
The Construction Manager will direct the Subcontractor to separately stockpile any 
material not meeting the WAC for the OSDF. The Construction Manager will assume 
responsibility for management and disposal of this material. Stockpile impacted 
material meeting the WAC from clearing, grubbing and stripping activities in the as 
directed by the Construction Manager. 

3.05 SURVEYING CONTROL 

A. Survey the limits of cleared, grubbed, and stripped surfaces in accordance with 
Section 02100. 

[END OF SECTION] 

Construct stockpiles for non-impacted and impacted stripped materials no steeper than 
3H: 1V (horizontal:vertical), grade to drain, seal by tracking perpendicular to the slope 
contours with a dozer, and dress daily during periods when stripping material is placed 
on, or borrowed from, the stockpile. Temporarily cover impacted material stockpiles 
using plastic sheeting (minimum 0.006-inch thick polyethylene) or other material 
approved by the Construction Manager. Use sandbags or other means acceptable to 
the Construction Manager to prevent wind uplift of the plastic sheeting. Install 
temporary erosion and sediment control measures at the stockpile areas in accordance 
with Section 02270 and the SWMEC Plan. 
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SECTION 02200 

EARTHWORK 

PART 1 GENERAL 

1.01 SCOPE 

A. This Section includes site preparation, excavation, surface-water control, excavation 
dewatering, stockpiling, compacted fill, subgrade preparation, and earthwork materials. 

1.02 RELATED SECTIONS AND PLANS 

A. Section02100 - Surveying 

B. Section 02110 - Clearing, Grubbing, and Stripping 

C. Section 02215 - Trenching and Backfilling 

D. Section 02270 - Erosion and Sediment Control 

E. Section 02300 -. Boring and Jacking 
a 

F. 

G. Section02930 - Vegetation 

H. Construction Quality Assurance (CQA) Plan 

I. Surface-Water Management and Erosion Control (SWMEC) Plan 

Section 02605 - High Density Polyethylene (HDPE) Manholes, Pipes, and Fittings 

1.03 REFERENCES 

A. Latest version of American Society for Testing and Materials (ASTM) Standards: 
1. ASTM D 698. Standard Test Methods for Moisture-Density Relations of 

, Soils and Soil-Aggregate Mixtures Using a 5.5-lb (2.49-kg) 
Rammer and 12-in. (305-mm) Drop. 

2. ASTM D 2487. Standard Test Method for Classification of Soils for 
Engineering Purposes. 
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B. Reference Reports addressing OSDF and borrow area site subsurface conditions: 
1. 

2. 

'I Geotechnical Investigation Report, On-Site Disposal Facility" [Parsons, 19951. 
This report contains geotechnical data for the subsurface soils in the OSDF area.. 
"Disposal Facility Pre-Design Geotechnical Investigation, Soil Investigation Data 
Report, CERCLA/RCRA Unit 2" [Science Applications International, 19951. This 
report presents geotechmcal data for the subsurface soils in the OSDF area. 
"Geotechnical Data and Evaluation Report for East and South Field Borrow 
Areas" [Parsons, 1996al. This report contains geotechnical data for the 
subsurface soils in the East Field borrow area. 
" ofs-Site Borrow Materials Evaluation" [Parsons, 1996bl. This report presents 
geotechnical data for potential off-site borrow sources for OSDF construction 
materials, including fine and coarse concrete aggregates, pea gravel, and riprap. 

3. 

4. 

1.04 SUBMITTALS 

A. Within 15 calendar days from Notice to Proceed, submit to the Construction Manager 
for review an Earthwork Work Plan. The Earthwork Work Plan shall include, at a 
minimum: . 
1. 
2. excavation methods; 
3.  dewatering methods and techniques; 
4. 
5 .  
6. 

7. schedule for earthwork acti,vities; 
8. borrow requirements; 
9. coordination of fugitive emissions dust control; and 
10. plans and measures for earthwork below 32 degrees Fahrenheit (F). 

list of equipment proposed for the earthwork; 

coordination of survey requirements for the earthwork; 
locations and establishment and maintenance procedures for soil stockpile areas; 
coordination of earthwork activities with surface-water management and -erosion 
and sediment control measures; 

1.05 EXISTING CONDITIONS 

A. Existing site surface and subsurface conditions, based on available site data, are 
indicated on the Construction Drawings and in the Reference Reports identified in the 
"References" Article of this Part. 

B. In advance of earthwork in an area, verify the accuracy of existing conditions shown 
on the Construction Drawings. Immediately notify the Construction Manager in 
writing of deviations from the existing conditions indicated on the Construction 
Drawings. 
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C. The approximate locations of all known underground and above ground utility lines 
and structures are shown on the Construction Drawings and Reference Drawings. 
Immediately stop work and notify the Construction Manager if other utility lines or 
structures, not shown on the Construction Drawings and Reference Drawings, are 
encountered during the verification of existing conditions and execution cf work. 

D. Ground-water levels in the brown and gray till layers at the site vary during the year 
and may be higher than those shown on the Reference Drawings. Levels may 
approach ground surface during extended periods of heavy precipitation. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Obtain fill for compacted fill from the Leachate Conveyance System excavations 
included in this Subcontract or from areas identified by the Construction Manager. 

B. Fill material shall be soil that is relatively free of debris, foreign objects, large rock 
fragments. organics, and other deleterious materials. Do not allow rock fragments 
larger than 3 inches. Fill material shall be GC, SC, SM, ML, or CL as classified 
according to the Unified Soil Classification System (per ASTM D 2487). 

2.02 EQUIPMENT 

A. Use compaction equipment to achieve the required minimum soil dry density within 
the range of acceptable moisture contents. 

B. Use hand compaction equipment such as walk-behind padfoot compactors, hand 
tamper, or vibratory plate compactors for compaction in areas inaccessible to large 
compaction equipment. 

C. Use water tank trucks, pressure distributors, or other equipment designed to apply 
water uniformly and in controlled quantities to variable surface widths to provide the 
required in-place moisture content. 

D. Use miscellaneous equipment such as scarifiers. disks, spring tooth or spike tooth 
harrows. earth hauling equipment, and other equipment, as necessary for earthwork 
construction. 
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PART 3 EXECUTION 

3.01 GENERAL 

A. Perform construction activities in such a manner that equipment operating in 
radiologically controlled areas (RCA) do not operate in non-RCAs. Equipment 
operating in RCAs shall be decontaminated before use in non-RCAs. 

B. Dust control measures for all earthwork activities shall be in accordance with Part 6 ,  
Statement of Work, of the Subcontract Documents. 

3.02 SITE PREPARATION 

A. Install erosion and sediment controls in the relevant areas of construction as shown on 
the Construction Drawings and as required by Section 02270. Maintain the erosion 
and sediment controls for the duration of construction and until the contained areas are 
revegetated in accordance with Section 02930. Accumulated sediment behind silt 
fences shall be disposed on-site in a manner approved by the Construction Manager. 

B. Perform clearing, grubbing, and stripping to the limits shown on the Construction 
Drawings and in accordance with Section 02110 prior to any earthwork activity. 

C. . Construct haul roads and access corridors in accordance with the Construction 
Drawings and Section 02230. 

D. Locate manholes, catch basins, monitoring wells, piezometers, lysymeters, utilities, 
and other structures in the work area. Protect and maintain or abandon these 
structures and utilities during the excavation and grading activities as indicated on the 
Construction Drawings and Reference Drawings. 

3.03 SURFACE-WATER CONTROL 

A. Prior to installation of surface water and erosion controls, ensure Construction 
Manager has reviewed the Surface-Water Management and Erosion Control Plan 
prepared by the Subcontractor as required in Section 02270. 

B. Install surface-water and erosion controls in and around work areas. to control runoff 
and erosion and to prevent surface-water runon into Leachate Conveyance Systems ' 
excavations in accordance with Section 02270. Perimeter controls may include shallow 
ditches, small berms, or localized regrading. 
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3.05 

A. 

B. 

C. 
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EXCAVATION 

Excavate designated areas to subgrade elevations or excavation limits shown on the 
Construction Drawings. .Stockpile excavated material in the Subcontract Work Area 
for use in subsequent construction as specified by this Section. Prepare the subgrade 
in accordance with this Section. 

Excavate material within the excavation limits, including any rock encountered, 
regardless of type, character, composition, and condition. 

Excavated material defined in the Construction ,Drawings or by the Construction 
Manager as impacted will be evaluated by the Construction Manager to establish that 
it meets waste acceptance criteria (WAC) for the OSDF. The Construction Manager 
will direct the Subcontractor to separately stockpile any material not meeting the OSDF 
WAC. The Construction Manager will assume responsibility for management and 
disposal of this material. Stockpile of impacted excavated material meeting the OSDF 
WAC in accordance with the Earthwork Work Plan prepared by the Subcontractor. 

. 

Minimize sluffing and caving of the excavation. Over-excavate and fill areas of the 
excavation that cave or sluff with fill material compacted in accordance with this 
Section. 

Do not remove soil from the site or dispose of soil included in this Subcontract except 
as approved in writing by the Construction Manager. 

Perform activities in such a manner that hauling equipment transporting non-impacted 
material does not operate on impacted material haul roads. 

EXCAVATION DEWATERING 

Anticipate seepage of ground water into excavations. The volume of ground water is 
likely to increase after precipitation events. Manage ground water and surface-water 
runoff in the excavation, in accordance with this Section. 

Collect ground-water seepage and surface-water runoff in the excavation in a toe drain, 
or other suitable sump, and pump to the Fernald Environmental Management Project 
former production area storm drain control system at location(s) directed by the 
Construction Manager. 

Prevent surface water run-on from adjacent areas from entering the excavation. 
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3.06 

A. 

B. 

C. 

D. 

3.07 

A. 

B. 

STOCKPILING 

GE3W0-22.1 lF96302 19.SPE 

Stockpile excavated "non-impacted" soil free of incompatible soil, clearing and 
grubbing debris, or other objectionable material in Subcontractor's work area. Locate 
stockpiles in accordance with the approved Subcontractor Work Area Plan specified 
in Section 02110. 

Stockpile excavated soil identified as "impacted" by the Construction Manager, or 
shown as "impacted" on the Construction Drawings, in separate stockpile areas in 
accordance with the approved Subcontractor Work Area Plan as specified in this 
Section. 

Construct stockpiles no steeper than 3H: 1V (horizontal:vertical), grade to drain, seal 
by tracking perpendicular to the slope contours with a dozer, and dress daily during 
periods when fill is taken from the stockpile. Temporarily cover stockpiles using 
minimum 12-mil thick polyethylene plastic sheeting or other approved material. Use 
sandbags or other means to prevent wind uplift of the plastic sheeting. Install erosion 
and sediment control measures around stockpile areas in accordance with Section 
02270 and the Subcontractor's Surface-Water Management and Erosion Control Plan. 

Stabilize stockpiles that will remain out of active use for a period greater than 6 
months by vegetation in accordance with the requirements stated in Section 02930. 
Alternatively, cover stockpiles with minimum 12-mil thick polyethylene plastic 
sheeting. Use sandbags or other means to prevent wind uplift of the plastic sheeting. 

SUBGRADE SURFACE PREPARATION * 

Subgrade material shall consist of soil relatively free of debris, foreign objects, 
organics, and other deleterious material. 

Perform subgrade proofrolling by driving a loaded dump truck (minimum weight of 
10 tons per axle and minimum loaded weight of 20 tons) or other pneumatic-tired 
vehicle, back and forth across the area to be prepared to confirm the firmness of the 
subgrade surface. Overlap the passes such that one set of tires on each pass runs 
between the two sets of tire tracks from the previous pass. Except for roads and 
access comdors, soils shall not exhibit pumping or develop ruts more than 1 inch in 
depth. Along roads and access comdors, soils shall not exhibit pumping or develop 
ruts more than 112 inch in depth. Unsuitable 'soils are soils exhibiting pumping or 
rutting exceeding the above specified limits. 
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a c. 

D. 

E. 

F. 

a. 3*08 A. 

B. 

C. 

D. 

E. 

In areas where unsuitable soils are encountered, remove and replace a minimum depth 
of 1 foot below the proposed subgrade elevation. Remove unsuitable subgrade to a 
deeper depth if necessary to obtain a f m  surface for subsequent fill placement. Fill 
the area with compacted fill in accordance with the requirement$ of this Part. 
Compact the fill material to at least 95 percent standard Proctor maximum dry density 
(ASTM D 698). Compact the uppermost lift of compacted fill beneath road and access 
corridor alignments to at least 100 percent of the standard Proctor maximum dry 
density. 

In areas where compacted fill is to be placed, prepare the subgrade by scarifying to 
a depth of 2 inches using the equipment identified in Part 2: 

In excavations or other areas where water accumulates, implement measures to remove 
the water in accordance with this Section. Prepare the subgrade surface to be free of 
standing water and firm to meet the proofrolling requirements of this Article. 
Maintain dewatered areas. in this condition until overlying construction is complete. 

Manage surface-water runoff as described in Section 02270 and the Surface-Water 
Management and Erosion Control Plan. 

COMPACTED FILL 

Use fill material that meets the requirements of Part 2 of this Section. Place the 
compacted fill to the limits and grades shown on the Construction Drawings. 

Prior to fill material placement, make the surface on which the fill material is to be 
placed free of debris, branches, vegetation, mud, ice, or other deleterious material. 

Place fill material in loose lifts with a thickness of 8 inches & 1 inch. In areas where 
compaction is to be performed using hand-operated equipment, place the fill material 
in loose lifts with a thickness of 4 inches f l  inch. 

Remove rock particles with a maximum dbension larger than 3 inches. 

Prior to placing a succeeding lift of material over a previously compacted lift, 
thoroughly scarify the previous lift to a depth of 2 inches by discing, raking, or 
tracking with a dozer. Moisture condition the preceding lift in accordance with this 
Article if the moisture content of the surface of the preceding lift is not within the 
range of acceptable moisture contents. 
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3.09 

A. 

B. 
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The trafficking of scarified surfaces by trucks or other equipment, except compaction 
equipment, is not permitted. 

The maximum acceptable soil clod size after processing is 3 inches. Reduce clod size 
by discing, raking, or tracking with a dozer, using a soil stabilizer or other means. 
Soil clumps, consisting of an agglomeration of smaller clods, will not be considered 
a clod for purposes of this Article. 

Except as specified in the Article "Subgrade Preparation" in this Section, compact fill 
material in each lift to at least 95 percent of its standard Proctor maximum dry density 
(ASTM D 698). Compact fill at a moisture content within + 3  percent of the standard 
Proctor optimum moisture content (ASTM D 698). 

Moisture condition the soil if the moisture content of the soil to be used as compacted 
fill is not within f 3  percent of the optimum moisture content as determined by ASTM 
D 698. Use a water truck and spray nozzle for wetting. During wetting or drying, 
regularly disc, rake, or otherwise mix the material to thoroughly blend the moisture 
throughout the lift. Use discing, raking, or other appropriate methods to dry the 
material as required. 

Do not place frozen fill nor place fill material on frozen subgrade or previously place 
compacted fill. 

Do not compact fill material at temperatures below 32" Fahrenheit (F), unless 
otherwise authorized in writing by the Construction Manager. 

DO not place compacted fill during periods of precipitation. Placement may occur 
during periods of misting or drizzle, but only if authorized by the Construction 
Manager. 

CONSTRUCTION QUALkY REQUIREMENTS 

CQC Consultant will perform soil conformance testing on compacted fill to establish 
compliance with this Section. Conformance testing to be performed and testing 
frequencies are given in the CQA Plan. Provide equipment and labor to assist the 
CQC Consultant in obtaining samples from excavations and stockpiles borrow areas. 
Identify source(s) of compacted fill material at least 10 calendar days prior to use. 

CQC Consultant will perform soil performance testing on compacted fill lifts to 
evaluate compliance with this Section. Performance testing to be performed and 
testing frequencies are given in the CQA Plan. 

GE3900-22.1/F9630219.SPE 
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0 C. If CQC Consultant’s performance tests indicate that any portion of the compacted fill 
does not meet the requirements of this Section, the CQC Consultant will delineate the 
extent of the nonconforming area. Rework the nonconforming area until it meets the 
requirements of this Section. . 

- 

3.10 SURVEY CONTROL 

A. Survey the limits and elevations of excavations, top of subgrade, and top of the 
compacted fill in accordance with Section 02100. 

3.11 TOLERANCES 

A. Perform the earthwork construction to within k0.3 ft of the elevations indicated on 
,the Construction Drawings unless otherwise indicated. 

[END OF SECTION] 

96.10.07 
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SECTION 02215 

TRENCHING AND BACKFILLING 

PART 1 GENERAL 

1.01 SCOPE 

- 

A. This Section includes trenching, bedding; and backfilling materials and placement. 

1.02 RELATED SECTIONS AND PLANS 

A. Section02100 - Surveying 

B. Section 02110 - Clearing, Grubbing, and Stripping 

C. Section 02200 - Earthwork 

D. Section 02270 - Erosion and Sediment Control 

E. Section 02300 - Boring and Jacking 

F. Section 02605 - High Density Polyethylene (HDPE) Manholes, Pipes, and Fittings 

G. Section 02930 - Vegetation 

H. Construction Quality Assurance (CQA) Plan 

1.03 REFERENCES 

A. Latest version of American Society for Testing and Materials (ASTM) Standards: 
1. ASTM C 136. 

2. ASTM D 698. 

Standard Test Method for Sieve Analysis of Fine and Coarse 
Aggregates. 
Standard Test Method for Moisture-Density Relations of Soils 
and Soil-Aggregate Mixture using a 5.5 Pound Rammer and 
a 12-inch Drop. 

3. ASTM D 2487. Standard Test Method for Classification of Soils for 
Engineering Purposes. 
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4. ASTM E 946. Standard Test Method for Water Absorption of Bentonite by 
the Porous Plate Method. 

B. Latest version of Ohio Department of Transportation Construction and Material 
Specifications (Ohio DOT Specifications). 

C. Latest version of Occupational Safety and Health Administration (OSHA) Construction 
Standards. 

D. Reference Reports addressing OSDF site subsurface conditions: 
1. 

2. 

" Geotechnical Investigation Report, On-Site Disposal Facility" [Parsons, 19951. 
This report contains geotechnical data for the subsurface soils in the OSDF area. 
"Disposal Facility Pre-Design Geotechnical Investigation, Soil Investigation Data 
Report, CERCLA/RCRA Unit 2" [Science Applications International, 19951. This 
report presents geotechnical data for the subsurface soils in the OSDF area. 
"Geotechnical Data and Evaluation Report for East and South Field Borrow 
Areas" [Parsons, 1996al. This report contains geotechnical data for the 
subsurface soils in the East Field borrow area. 
" OfJ-Site Borrow Materials Evaluation" [Parsons, 1996bl. This report presents 
geotechnical data for potential off-site borrow sources for OSDF construction 
materials, including fine and coarse concrete aggregates, pea gravel, and riprap. 

3. 

4. 

1.04 SUBMITTALS 

A. Submit the following to the Construction Manager for review within 45 calendar days 
from Notice to Proceed: 
1. 
2. 

a list of equipment for trenching and backfilling; 
for each source of manhole and embedment fill material, submit: 
a. 
b. 

the source of the embedment fill; 
the results of tests conducted on each of three embedment fill samples (taken 
from three different locations within the material stockpile such that the 
material is fully represented) in accordance with ASTM C 136 and ASTM 
D 2487. 

c. a 50-pound representative sample of the embedment fill; 
d. written certification that the embedment fill meets the material requirements 

of this section; and 
a specification sheet for the proposed bentonite powder or granules and a 5-pound 
representative sample of the material. ' 

3. 
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EXISTING CONDITIONS 

A. 

B. 

C. 

D. 

Existing site surface and subsurface conditions, based on available site data, are 
indicated on the Construction Drawings and in the Reference Reports identified in the 
"References" Article of this Part. 

In advance of trenching in an area, verify the accuracy of existing conditions shown 
on the Construction Drawings. Immediately notify the Construction Manager in 
writing of deviations from the existing conditions indicated on the Construction 
Drawings. 

The approximate locations of all known underground and above ground utilities and 
structures are shown on the Construction Drawings and/or Reference Drawings. 
Immediately stop work and notify the Construction Manager if other utility lines or 
structures, not shown on the Construction Drawings and/or Reference Drawings, are 
encountered during the verification of existing conditions and execution of work. 

Ground-water levels in the brown and gray till layers at the site vary during the year 
and may be higher than those shown on the Reference Drawings. Levels may 
approach ground surface during extended periods of heavy precipitation. 

@ PART 2 PRODUCTS 

2.01 MATERIALS 

A. Furnish embedment fill material consisting of homogeneous crushed or angular soil, 
relatively free of metal, roots, trees, stumps, concrete, construction debris, organic 
matter, or other deleterious material. 

B. Furnish manhole embedment fill material classifying as GW, GP, SW, or SP in 
accordance with the Unified Soil Classification System (per ASTM D 2487), not gap 
graded, and having a gradation (per ASTM C 136) meeting the requirements for 
AASHTO No. 89 coarse aggregate presented in Section 703 of the Ohio DOT 
Specifications. 

C. Furnish pipe embedment fill material for HDPE pipes meeting the requirements of 
Section 703.06 of the Ohio DOT Specifications. 

GE3900-22.1lF%30220.SPE a 02215-3 96.10.07 

- -. O.Q.Q.0 q: 6 



. .  

FEMP LCS-SPEC-REV 0 
Section 02215: Trenchine and Backfilline 

D. 

E. 

F. 

G. 

H. 

2.02 

A. 

Furnish granular filter material at the locations shown on the Construction Drawings 
meeting the requirements of Section 703.06 of the Ohio DOT Specifications. 

Furnish trench backfill material for HDPE pipes and manholes that meets the material 
requirements for compacted fill as specified in Section 02200. 

Furnish bentonite powder or granules consisting of Wyoming-grade bentonite 
containing at least 85 percent sodium montmorillonite, and a water adsorption of at 
least 500 percent when tested in accordance with ASTM E 946. 

Furnish a minimum 4-inch wide plastic underground waning tape with suitable 
warning legend and with integral magnetic 1ocator.wire to mark all HDPE and PVC 
pipes, electrical conduits, control cables, and any other underground utilities as shown 
on the Construction Drawings. 

Furnish pipe line marker signs at the intervals shown on the Construction Drawings. 

EQUIPMENT 

Furnish, operate, and maintain all equipment necessary to perform the work of this 
Section. 

PART 3 EXECUTION 

3.01 GENERAL 

A. Review Existing Site Utility Drawings and identify and stake existing utilities to locate 
existing utilities in vicinity of trench lines. 

B. In areas of trenching and backfilling, maintain and protect existing above and below 
ground utilities. 

C. Do not damage or disturb survey benchmarks, finished construction, and existing 
structures. 

D. Do not damage or disturb above and below grade utilities that are to remain. 

E. Dust control measures for all trenching and backfilling shall be in accordance with 
Part 6, Statement of Work, of the Subcontract Documents. 

GE3900-22.llF9630220.SPE 
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3.02 TRENCHING 

A. Trench subsoils for placement of pipes and HDPE manholes to the depths and 
minimum dimensions shown on the Construction Drawings. Manage excavated 
material in accordance with Section 02200. 

B. Use sheeting and bracing where necessary to maintain the safety and stability of all 
slopes and trenches and to protect adjacent structures. Satisfy all applicable local, 
state, and federal requirements for slope and trench sheeting and bracing, including 
requirements of the Occupational Safety and Health Administration (OSHA) 
Construction Standards. Provide sheeting and bracing materials on site prior to the 
start of trenching. Adjust spacing and arrangement of sheeting and bracing as required 
by conditions encountered. Remove sheeting and bracing as backfill progresses. Fill 
any voids left from sheeting or bracing withdrawal with compacted fill or other 
approved material. 

C. Protect and maintain the trench bottom. Remove rock fragments or raveled materials 
that collect on the trench bottom. Backfill any overexcavation with pipe embedment 
fill: Excavate any soft subgrade encountered at the trench bottom and backfill to 
subgrade elevation with embedment fill or compacted fill. 

D. In fill areas, perform trenching only after compacted fill has reached an elevation of 
at least 2 feet above the elevation of the top of the pipe. 

E. Limit the maximum length of open trench to 200 feet in advance and 200 feet behind 
pipe installation. 

F. Dewater trenches and HDPE manhole excavations: Perform dewatering in accordance 
with Section 02200. 

G. Stockpile excess material from trenching in accordance with Section 02200. 

3.03 BACKFlLLING 

A. General 
1 .  
2. 

Do not backfill with frozen or saturated material. 
Do not backfill over frozen, wet, or soft subgrade. 
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3. 

4. 

Do not disturb or damage pipes or HDPE manholes in trenches and excavations 
during backfilling. 
Do not use heavy compaction equipment which exerts greater than 5 pounds per 
square inch ground pressure over piping that is covered by less than 12 inches of 
backfill material. 

B. Manhole Excavations 
1. For HDPE manholes, place and compact manhole embedment fill as follows. 

a. 

b. 

c. 

d. 

Place manhole embedment fill material in lifts to the elevation of the bottom 
of the HDPE manhole. Place material in 7-inch +l-inch thick loose lifts. 
Compact the manhole embedment fill with a minimum of 4 passes of a 
vibratory plate compactor prior to placing manhole. 
Place HDPE manholes and manhole flotation anchor on the compacted 
manhole embedment fill. 
Place manhole embedment fill in the annulus between the HDPE manhole 
and the excavation, the minimum annulus width shall be 3.5 feet horizontally 
and 6 inches beneath the manholes, in 7-inch fl-inch thick loose lifts. 
Compact with a minimum of 4 passes with a vibratory plate compactor to 
3.5 feet below the manhole cover slab. 
Place granular filter material above the manhole embedment fill to a 
thickness of 6 inches. 
Compact granular filter material with a minimum of 4 passes of a vibratory 
plate compactor. 
Place compacted fill above the granular filter material to the bottom of the 
manhole cover slab in accordance with Section 02200. 

e. 

f. 

g. 

h. 

C. Pipe Trenches 
1. 

2. 

3. 
4. 

Place pipe embedment fill in 7-inch f 1-inch thick loose lifts to the elevation of 
the bottom of the pipe, except €or electrical conduits (Section 16110). 
Compact pipe embedment fill with a minimum of 4 passes of a vibratory plate 
compactor prior to placing pipe. 
Place pipe on top of the compacted pipe embedment fill. 
Place additional pipe embedment fill on the sides of the pipe and gently hand 
tamp the fill around the sides of the pipe as needed to insure that intimate contact 
between the pipe and the pipe embedment fill is maintained below the spring line 
of the pipe. Continue placing pipe embedment fill until it is even with the top of 
the pipe. Compact the pipe embedment fill with a minimum of 4 passes of a 
vibratory plate compactor. Do not compact on top of the pipe unless a minimum 
of 12 inches of trench backfill separates the compactor from the top of the pipe. 

GE3900-22.1JF9630220.SPE 
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5 .  For HDPE pipe trenches between HDPE manholes, construct a soil-bentonite plug 
in the trench to the limits shown in the Construction Drawings. Prepare soil- 
bentonite mixture consisting of pipe embedment fill at its natural moisture content 
mixed with minimum 10 percent (by dry weight basis) bentonite powder or 
granules by thoroughly mixing with a portable cement mixer or otfier suitable 
method. Place and compact the soil-bentonite mixture in the same manner as the 
pipe embedment fill. 
After placement and compaction of pipe embedment fill and soil-bentonite plugs, 
place the first lift of trench backfill material in a 12-inch loose lift. Place 
subsequent lifts of trench backfill material in 8-inch +l-inch loose lifts. 
Compact each lift to 95 percent of the maximum standard Proctor dry unit weight 
and at a moisture content with +3 percent of the stiindard proctor optimum 
moisture content as determined by ASTM D 698. 

6. 

7 .  

I>. Place underground warning tape in trench backfill 12 inches below finished grade and 
directly above all HDPE and PVC pipes, electrical conduits, control cables, and 
underground utilities. 

3.04 CONSTRUCTION QUALITY REQUIREMENTS 

A. The CQC Consultant will perform conformance testing on the pipe embedment fill, 
manhole embedment fill, and trench backfill materials to establish compliance with this 
Section and Section 02200, as applicable. The conformance testing to be performed 
and the testing frequencies are given in the CQA Plan. 

B. The CQC Consultant will perform performance testing on compacted fill trench 
backfill materials to establish compliance with this Section and Section 02200, as 
applicable. The performance testing to be performed and the testing frequencies are 
given in the CQA Plan. 

[END OF SECTION] 
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SECTION 02270 

EROSION AND SEDJMENT CONTROL 

PART 1 GENERAL 

1.01 SCOPE 

A. . This Section includes silt fence, straw bales, check dams and ditches, and temporary 
vegetation. 

1.02 RELATED SECTIONS AND PLANS 

A. Section 02110 - Clearing, Grubbing, and Stripping 

B. Section 02200 - Earthwork _ .  

C. Section 02930 - Vegetation 

D. Surface-Water Management and Erosion Control (SWMEC) Plan 

1.03 REFERENCES 

A. Rainwater and Land Development, 2nd. ed., 1996, Ohio Department of Natural 
Resources [Rainwater and Land Development, 19961. 

1.04 SUBMITTALS 

A. For each manufactured product proposed for use, submit the following to the 
Construction Manager for review within 15 calendar days from Notice to Proceed: 
1. Manufacturer’s product data and recommended methods of installation; and 
2. written certification from the supplier or Manufacturer that the product meets the 

material requirements of this Section. 

B. Prepare and submit to the Construction Manager within 15 calendar days from Notice 
to Proceed a SWMEC Plan that meets the requirements of the SWMEC Plan identified 
in this Section. Organize the SWMEC Plan to include, at a minimum: 
1. descriptions of the surface-water management and erosion and sediment control 

measures to be implemented throughout the duration of the Subcontract; 
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2.01 

A. 

2.02 

A. 

2.03 

A. 

2.04 

A. 
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2. procedures for installing and maintaining surface-water management and erosion a 
and sediment control measures; 
drawings illustrating, in plan view, .the location and sequencing of the surface- 
water management and erosion and sediment control measures; 
details of the surface-water management and erosion and sediment control 
measures; and 
calculations. supporting the use of surface-water management and. erosion and 
sediment control measures. 

3. 

4. 

5 .  

PRODUCTS 

SILT FENCE 

Furnish silt fence with either woven or nonwoven fabric. Silt fence shall: 
1.  

2. 

3. 
4. 
5 .  

be woven fabric consisting of slit films of polypropylene treated with ultraviolet 
light stabilizers or; 
be nonwoven fabric consisting of long chain polymeric filaments or polyester 
yarn; 
be inert to chemicals commonly found in soils and to hydrocarbons; 
be resistant to mildew, rot, insects, and rodent attack; and 
have fabric and fence post properties and minimum dimensions in accordance with 
Rainwater and Land Development [ 19961. 

STRAW BALE BARRIERS 

Furnish straw bales for sediment control made of tightly baled straw bound with at 
least two individual strands of poly-type twine. Bale dimensions shall be at least 1.5 
feet by 2.5 feet long. .Anchors for straw bales shall be wooden stakes that are a 
nominal 1.5 inches by 1.5 inches by 3 feet in length. 

TEMPORARY VEGETATION 

Temporary vegetation shall be furnished as specified in Section 02930. 

OTHER MATERIALS 

Material for other erosion and sediment controls shall be as required in Rainwater and 
Land Development [ 19961. 
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PART3 

3.01 

A. 

B. 

C. 

EXECUTION 

INSTALLATION 

Silt 
1 .' 

2. 

Fence 
Install silt fence in accordance with, and at the locations required by, the 
SWMEC Plan. 
Install silt fence in accordance with the requirements of Rainwater and Land 
Development [ 19961. 

Straw Bale Barriers: 
1. Sheet Flow Applications: 

a. 

b. 

c. 
d. 

Place bales in a single row, lengthwise on the contour, with ends of adjacent 
bales tightly abutting one another. 
Install bales so that bindings are oriented around the sides rather than along 
the tops and bottoms of the bales to prevent deterioration of the bindings. 
Place bales directly on top of the ground surface in vegetated areas. 
Entrench and backfill bales on bare ground where there is no vegetation. 
Excavate the trench the width of a bale and the length of the proposed 
barrier to a minimum depth of 6 inches. Backfill the excavated soil against 
the barrier after the bales are staked and chinked. 
Securely anchor each bale with a minimum of two stakes driven through the 
bale. Drive the first stake in each bale toward the previously laid bale to 
force the bales together. Drive stakes deep enough into the ground to 
securely anchor the bales. 
Chink the gaps between bales by wedging with straw to prevent water from 
escaping between the bales. Install perpendicular bale checks at a maximum 
100-feet on-center along sloping areas where surface flow follows the bale 
line. 

Install checks with bale barriers, gravel, and filter fabric as shown on the 
Construction Drawings. 
Place bale barriers in a single row, lengthwise, perpendicular to the channel, 
with ends of adjacent bales tightly abutting one another. 
Follow all steps for installing a bale barrier for sheet flow. 
Extend the length of the check dam so that the bottoms of the end bales are 
higher in elevation than the top of the lowest middle bale to ensure that 
sediment-laden runoff will flow either through or over the barrier but not 
around it. 

e. 

f. 

2. Check Dams: 
a. 

b. 

c. 
d. 

Temporary Vegetation: Establish temporary vegetation as specified in Section 02930. 
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D. Other Erosion and Sediment Controls: Install other erosion and sediment controls as 
required by Rainwater and Land Development [ 19961. 

3.02 ADDITIONAL PROVISIONS DURING CONSTRUCTION 

A. Prevent the run-off of polluting substances such as silt, clay, fuels, oils, and 
contaminated soils into water supplies and surface waters. Take special precautions 
in the use of construction equipment to prevent operations which promote erosion. 

B. Remove accumulated silt and debris from behind the face of the silt fence when the silt 
deposits reach approximately one half the height of the fence. Replace silt fence fabric 
damaged during maintenance operations. 

3.03 MAINTENANCE 

A. Clean, maintain, repair, and replace erosion and sediment control measures as needed 
throughout the duration of this Subcontract in accordance with the SWMEC Plan. . 

[END OF SECTION] 

GE3900-22.1/F9630221 .SPE 02270-4 96.10.7 



cp 4 5 3  
SECTION 02300 

BORING AND JACKING 

PART1 GKNERAt 

1.1 SECTION INCLUDES 

A. Installation of steel casing pipe to carry dual 
containment leachate piping system underneath roads and 
K-65 concrete utility.trench. 

1.2 RELATED SECTIONS 

A. Section 02100 - Surveying. 

B. Section 02200 - Earthwork. 

C. Section 02215 - Trenching is Backfilling 

D. Section 02270 - Erosion and Sediment Control. 

E. Section 02930 - Vegetation. 

1.3 REFERENCES 

A. American Society for Testing and Materials (ASTM),  Annual 
Book of Standards: 
1. ASTM A139-90 . Standard Specifications for 

Electric-Fusion (Arc) -Welded 
Steel Pipe (NPS 4 and Over). 

B. Horizontal Earth Boring and Pipe Jacking Manual No. 2, 
National Utility Contractors Association, 1986 Edition. 

1.4 SEQUEHCING/SCHBDULING 

A. The Contractor shall coordinate and schedule boring and 
jacking operations concurrently with installation of dual 
containment piping system. 
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1.5 SUBMITTALS 

A. Product Data: Provide for steel casing and for sealing 
ends of casing. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Boring and Jacking: 
1. Steel casing pipe shall have diameter sufficient 

to accommodate pipes as specified on the 
construction drawings. Steel casing pipe shall be 
spiral or straight, seam-welded steel pipe 
conforming to ASTM A139, Grade B, with a minimum 
Schedule 40 wall thickness. 

B. End- Seals : 
1. Seals shall be modular, mechanical type, 

consisting of interlocking synthetic rubber links 
shaped to continuously fill the annular space 
between the casing pipe and the dual containment 
piping system. The elastomeric element shall be 
sized and selected per manufacturer's 
recommendations. 

2. Casing ends shall be sealed with link-seal or 
approved equal. 

' 

PART 3 EXECUTION 

3.1 FIELD CONDITIONS 

A. Before excavation begins, provide erosion and sediment 
control to minimize erosion and the transport of sediment 
beyond the limits of the Contractor's work area. Methods 
of control shall conform to Section 02270. 

Date: 09/09/96 
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4 5 3  
3 . 2  ERECTION/INSTALLATION/APPLICATION 

A. The procedures and precautions set forth by Horizontal 
Earth Boring and Pipe Jacking Manual No. 2 shall be 
followed. Locations of known utility interferences shall 
be field identified and marked prior ,to commencement of 
boring. 
known interferences that are not to be relocated. 

Boring alignment will need to accommodate any 

B. Excavate boring and receiving pits to the width, length, 

Centering of crossing shall be 
and depth necessary for boring and jacking operations 
following Section 02215 .  
established and staked. 

C. Pits shall be located a minimum of 3 feet beyond toe-of- 
slopes, and a minimum of 3 feet beyond far bank of 
ditches or swales. Jacking pit shall be shored and 
braced. 

D. Materials excavated from pits shall be stockpiled in 
areas designated by the Construction Manager. 
materials or equipment shall not be placed on pavement, 
shoulders of roadway, or within 3 feet of pit. 

Boring and jacking operations shall begin immediately 
after excavation of the pits has been completed. 
Stormwater is to be diverted from entering pit. Sump 
drainage to be provided to keep pits dry. 

Excavated 

E. 

F. Bored installations shall be a bored-hole diameter 
- essentially the same as the outside diameter of the 

casing pipe to be installed. 
withstanding boring machine thrust shall be installed 
against the back wall of the pits. 

A backing plate capable of 

G. Casing pipe shall be jacked into boring as soon as 
possible after boring is made. Lengths of casing pipe as 
long as practical shall be used. Joints between sections 
of casing pipe shall be welded as recommended for joining 
the particular type of pipe. 
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. .  

H. 

I. 

J. 

K. 

3 . 3  

A. 

3 . 4  

A. 

Care shall be taken to ensure that casing pipe installed 
by boring and jacking is at the proper alignment and 
grade as shown on drawings. A check shall be made after 
each length of casing is installed. Use lubricants 
(i.e., bentonite) as necessary. 

After casing pipe is installed, the carrier and 
containment pipes shall be installed in such a manner as 
to protect coating, lining, and joint integrity. The . 
containment pipe shall be placed in proper horizontal and 
vertical alignment using wooden blocking/wedges or 
prefabricated pipe collars spaced radially around pipe 
and secured firmly in place. Blocking or collars shall 
be installed around the pipes such that joints do not 
touch. Spacing of blocking or collars shall be no 
greater than 10 feet on center longitudinally in casing 
pipe. 
pipe shall be se'aled at each end. 

Annular space between containment pipe and casing 

Promptly backfill excavated pits as specified in Section 
02215. Backfilling of pits shall be brought to the lines 
and grade existing before excavation. 

Excess debris, waste generated, surplus 
contaminated material encountered shall 
locations indicated on the construction 

PROTECTION 

Protect excavation by shoring, bracing, 
underpinning, or other methods required 
cave-in of loose soil into excavation. 

soil, and 
be stockpiled at 
drawings. 

sheet piling, 
to prevent 

CLEANING 

Leave the site in a condition suitable for final grading, 
surfacing, or stabilization. Reseed all disturbed 
vegetative areas as described in Section 02930. 

OUDATA\SPECS\OU-2\PO-l64\WBs 11236\02300 
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Section 02605: High Densitv Polvethvlene (HDPE) Manholes. Pioes. and Fittings 

SECTION 02605 

HIGH DENSITY POLYETHYLENE (HDPE) MANHOLES, 
PIPES, AND FITTINGS 

PART 1 GENERAL 

1.01 SCOPE 

A. This Section includes high density polyethylene (HDPE) manholes, pipes, fittings, 
supports, gussets, and appurtenances. 

1.02 RELATED SECTIONS AND PLANS 

A. Section 02100 - Surveying 

B. Section 02200 - Earthwork 

C. Section 02215 - Trenching and Backfilling 0 D. Section 03100'- Concrete 

E. Section 15000 - Mechanical 

F. Construction Quality Assurance (CQA) Plan 

1.03 REFERENCES 

A. Latest version of the American Society for Testing and Materials (ASTM) standards: 
1.  ASTM D 638. Test Method for Tensile Properties of Plastics. 
2. ASTM D 790. Test Methods for Flexural Properties of Unreinforced and 

Reinforced Plastics and Electrical Insulating 'Materials. 
3. ASTM D 1238. Test Method for Flow Rates of Thermoplastics by Extrusion 

Plastometer . 
4. ASTM D 1248. Standard Specification for Polyethylene Plastics Molding and 

Extrusion Materials. 
5. ASTM D 1505. Test Method for Density of Plastics by the Density-Gradient 

Technique. 
6. ASTM D 1603. Standard Test Method for Carbon Black in Olefin Plastics. 
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7.  ASTM D 1693. 

8. ASTMD2122. 

9. ASTM D 2657. 

10. ASTM D 2837. 

11.  ASTM D 3350. 

12. ASTM F 714. 

13. ASTM F 1055. 

Standard Test Method for Environmental Stress-Cracking of 
Ethylene Plastics. 
Method for Determining Dimensions of Thermoplastic Pipes 
and Fittings. 
Standard Practice for Heat Joining Polyolefin Pipe and 
Fittings. 
Standard Method for Obtaining Hydrostatic Design Basis for 
Thermoplastic Pipe Materials. 
Standard Specification for Polyethylene Plastics Pipe and 
Fittings Materials 
Standard Specification for Polyethylene (PE) Plastic Pipe 
(SDR-PR) Based on Outside Diameter. 
Standard Specification for Electrofusion Type Polyethylene 
Fittings for Outside Diameter Controlled Polyethylene Pipe 
and Tubing. 

B. Latest version of the American National Standards Institute (ANSI) standards: 
1.  ANSI B16.1. Standard Specifications for Cast-Iron Pipe Flanges and Flange 

Fittings. 

0 C. Latest version of the American Society of Mechanical Engineers '(ASME) standard: 
1. ASME B3 1.9 8937.1 through 937.3 Building Services Piping. 

1.04 SUBMITTALS 

A. Submit the following to the Construction Manager for review within 30 calendar days 
from Notice to Proceed: 
1 .  detailed shop drawings of all HDPE manholes, pipes, support centralizers, 

fittings, supports, gussets, and appurtenances; 
2. a list of materials to be furnished; 
3. the names of the suppliers and the proposed dates of delivery of the materials to 

the site; 
4. detailed procedures to be used for hydrostatic testing of the manholes, pipes, and 

fittings; 
5. a list of completed facilities for which the Manufacturer has manufactured 7-ft 

diameter or larger HDPE manholes. Provide the following information for each 
facility : 
a. 
b. 
c. 

name, location, purpose of facility, and date of installation; 
names of owner, project manager, design engineer, and installer; and 
diameter and height of the manholes provided; 
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6. documentation demonstrating that the Manufacturer has adequate quality control 
procedures to ensure that fabrication of the HDPE manholes complies with the 
requirements of this Section; 
origin (resin supplier’s name, resin production plant) and identification (brand 
name, number) of the polyethylene resin used; 
minimum Manufacturer certifiable values and the corresponding test procedures 
for HDPE material properties listed in Tables 02605-1 and 02605-2; submit 
values that are specific to the resin used in manufacture. 

7 .  

8. 

B. Submit to the Construction Manager for review at least 30 calendar days prior to 
shipment, the following documentation on the resin used to manufacture the HDPE 
manholes, pipes, fittings, supports, and gussets. 
1. Copies of quality control certificates issued by the resin supplier including the 

production dates and origin of the resin used to manufacture the HDPE products 
for this Subcontract. 
Results of tests conducted by the Manufacturer to veri@ the quality of the resin 
used to manufacture the HDPE products assigned to the project. 
Certification that no reclaimed polymer is added to the resin during the 
manufacturing of the HDPE products to be used for this project. 

2. 

3. 

C. Submit at least 30 calendar days prior to installation of any material covered by this 
Section, Manufacturer’s written certification of compliance with these Specifications 
for that material. Include in this certification of compliance a final inspection and a 
written record of this inspection. The inspection shall include the following: 
1. HDPE manholes, including attached pipes, fittings, supports, gussets, and 

appurtenances ; 
a. dimensional check; 
b. material quality check; 
c. weld quality; and 
d. leak check; 
HDPE pipes, fittings, and appurtenances: 
a. dimensional check; and 
b. material quality check. 

2. 

D. Submit at least 14 calendar days prior to installation documentation of training and 
certification of personnel qualified for performing HDPE manhole installation and 
HDPE pipe joining operations. 
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PART 2 PRODUCTS 

2.01 

A. 

B. 

C. 

2.02 

A. 

B. 

2.03 

A. 

B. 

C. 

GENERAL 

Design and proportion all parts to have adequate strength and stiffness and to be 
adapted for the purposes shown on the Construction Drawings. 

Furnish each HDPE manhole completely assembled with all pipes, valves, fittings, 
supports, gussets, and appurtenances such that field work involves only installation and 
connection of external products. 

Furnish each HDPE manhole with watertight construction of welds and pipe 
penetrations. 

HDPE COMPOUND 

Furnish HDPE manholes and flat stock manufactured from new, high performance, 
high molecular weight, HDPE resin conforming to ASTM D 1248 (Type 111, Class C 
Category 5 ,  Grade P34), ASTM D 3350 (minimum cell classification as shown in 
Table 02605-l), and having a Plastic Pipe Institute (PPI) Rating of PE 3408. Furnish 
material having minimum certifiable property values listed in Table 02605-1. 

Furnish HDPE pipe and fittings manufactured from new, high performance, high 
molecular weight, HDPE resin conforming to ASTM D 1248 (Type 111, Class C 
Category 5 ,  Grade P34), ASTM D 3350 (minimum cell classification as shown in 
Table 02605-2), and having a Plastic Pipe Institute (PPI) Rating of PE 3408. Furnish 
material having minimum certifiable property values listed in Table 02605-2. 

HDPE MANHOLE 

Furnish manholes of the types, and to the dimensions, shown on the Construction 
Drawings. 

Furnish manholes having exterior and interior surfaces that are smooth with no sharp 
projections, homogeneous throughout with respect to resin compound, and free of 
foreign inclusions and stuface defects. Furnish HDPE manholes that are as uniform 
as commercially achievable in color, opacity, density, and other physical properties. 

Shop fabricate manhole from HDPE pipe meeting the requirements of this Section. 
Shop fabricate 7-foot diameter manholes using HDPE Class 100 material conforming 
to ASTM F 894. Shop fabricate 54-inch diameter manholes using an HDPE Standard 
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D. 

E. 

F. 

G. 

H. 

I. 

J. 

2.04 

A. 

B. 

Dimension Ratio (SDR) of 32.5 conforming to ASTM F 714. The primary 
containment of the permanent lift station shall be shop fabricated using Class 160 
material and the secondary containment shall be shop fabricated using Class 250 
material conforming to ASTM F 894. 

Shop fabricate manhole pipe stub-outs with the same pipe SDR as the HDPE pipe 
specified in the Article "HDPE Pipes, Fittings, and Appurtenances" of this Section. 
Fabricate with a minimum stub-out length of 12 inches, or more if necessary for 
thermal butt fusion of external pipes. 

Shop fabricate cover, base, gussets, and supports from minimum 1-inch thick HDPE 
flat stock. 

Shop weld components of the HDPE manhole. Weld pipes and fittings to each other 
by thermal butt fusion. Weld other components, including gussets and supports, to the 
manhole by extrusion welding. Hot air welding is not acceptable. Do not join the 
pipe supports with the pipes unless specifically called for on the Construction 
Drawings. 

Extrusion weld manhole cover and base at both inside and outside intersections with 
the riser section. 

Extrusion weld stiffener rings to the permanent lift station primary containment. 
Perforate stiffener rings to provide 1 square inch of open area at bottom to allow flow 
of liquid to the annular space liquid level transmitter. 

Provide manholes and the permanent lift station with adequate lugs for lifting and 
placement. 

Permit the CQC Consultant and/or Construction Manager to visit the manufacturing 
plant for project specific visits. If possible, such visits will be prior to, or during, the 
manufacturing of the manholes for this project. 

HDPE PIPES, FITTINGS, AND APPURTENANCES 

Unless otherwise shown on the Construction Drawings, furnish HDPE pipe and fittings 
that have a SDR of 11 and conform to ASTM F 714. 

Furnish HDPE pipes in standard laying lengths not exceeding 50 feet. 
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C. Furnish HDPE pipes and fittings that are homogeneous throughout and free of visible 
cracks, holes (other than intentional manufactured perforations), foreign inclusions, or 
other deleterious effects, and are uniform in color, density, melt index, and other 

’ physical properties. 

D. Furnish HDPE end caps at the end of pipes as shown on the Construction Drawings. 

E. Furnish electrofusion couplings meting the requirements of ASTM F 1055 and as 
recommended by the electrofusion coupling manufacturer. 

F. Furnish HDPE pipe supports which cradle the pipe for a length of at least 1 pipe 
diameter and encircle the pipe 180 degrees of the pipe diameter. Furnish pipe supports 
conforming to the Construction Drawings. 

G. Perforate pipe by factory drilling at locations shown on the Construction Drawings. 

2.05 HDPE DUAL CONTAINMENT PIPING SYSTEM 

A. Furnish dual containment piping system consisting of field or factory fabricated carrier 
and containment pipes and pre-fabricated fittings. 

B. Furnish components of the dual containment piping system, including carrier piping, e 
containment piping, fittings, and appurtenances meeting the requirements for HDPE 
pipes, fittings, and appurtenances given in this Section. 

C. Furnish pipe and fittings with the carrier pipelfitting ends extending 6 inches beyond 
the containment pipelfitting ends. Provide pipe in nominal lengths of 20 to 50 feet, 
and allow for field adjustment of pipe length. 

D. Furnish pre-fabricated dual containment fittings with the camer fitting factory installed 
within the containment fitting, with all necessary support centralizers installed. 

E. Fabricate all carrier to carrier containment to containment joints using thermal fusion 
procedures recommended by the Manufacturer and as required by this Section. 
Fabricate carrier to carrier joints and containment to containment joints independently 
of each other. Inspect carrier to carrier joints before final closure of the containment. 

F. Furnish support centralizers to provide a continuous annular space between the carrier 
and the containment pipes in conformance with the recommendations of the 
Manufacturer or with a maximum allowable spacing of 4 feet, whichever is less. 
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Centralizers shall not inhibit flow of carrier pipe leakage in the containment pipe. 
Material for centralizers shall be as recommended by HDPE pipe manufacturer. 

2.06 IDENTIFICATION 

A. Identify each HDPE manhole using a manhole number, as indicated on the 
Construction Drawings. Mark the number on the interior and exterior of the manhole. 

B. Mark the HDPE manhole with the Manufacturer’s d e ,  production code, date, and 
place of manufacture on the interior of the manhole. 

C. Continuously indent print on the HDPE pipe, or space at iqtervals not exceeding 5 feet 
the following: 
1. 
2. nominal HDPE pipe size; 
3. 
4. 

5. 
6. 

name and/or trademark of the HDPE pipe manufacturer; 

standard dimension ratio (e.g., SDR-11); 
the letters PE followed by the polyethylene grade per ASTM D 1248, followed 
by the Hydrostatic Design Stress in 100’s of psi (e.g., PE 3408); 
manufacturing Standard Reference (e.g., ASTM F 714); and 
a production code from which the date and place of manufacture can be 
determined. 

2.07 MANHOLE FRAME AND COVER . .  

A. Furnish manhole frame.and access cover meeting the requirements of Section 15000. 

2.08 MANUFACTURER TECHNICAL SUPPORT 

A. Furnish on-site services of Manufacturer’s technical representative as required for the 
installation of HDPE manholes. 

2.09 EMBEDMENT FILL AND BACKFILL MATERIALS 

A. Furnish pipe and manhole embedment fill materials in accordance with Section 02215. 

B. Furnish trench backfill and compacted fill materials in accordance with Sections 02215 
and 02200, respectively. 
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PART 3 EXECUTION 

3.01 

A. 

3.02 

A. 

B. 

C. 

3.03 

A. 

B. 

C. 

D. 

E. 

3.04 

A. 

Perform HDPE manhole installation and pipe joining operations with trained and 
certified personnel. 

HDPE MANHOLE HANDLING 

Drain all entrapped water and prevent the entrance of water during shipment, storage, 
and handling. 

Exercise care when transporting, handling, and placing the manhole, such that the 
HDPE manhole is not damaged. Handle manhole only by the lifting lugs specifically 
designed and installed by the Manufacturer for lifting. Protect finished surfaces. 

Store HDPE manhole as recommended by Manufacturer. 

HDPE MANHOLE INSTALLATION 

Carefully examine HDPE manholes, fittings, supports, gussets, and appurtenances for 
cracks, damage or defects before installation. Remove defective materials from the 
site. 

Install HDPE manholes, fittings, supports, gussets, and appurtenances in accordance 
with the Manufacturer's recommendations. 

Inspect the HDPE manhole interior and HDPE pipe, fittings, supports, gussets, and 
appurtenances and remove any foreign material present before installation into the final 
position. 

Perform excavation and backfilling for each manhole in accordance with 
Section 022 15. 

Perform a hydrostatic test of each installed manhole in accordance with this Section. 

HDPE PIPE, FITTINGS AND APPURmNANCES 

Deliver HDPE pipe, fittings, and appurtenances to the site at least 10 calendar days 
prior to the planned installation date. 
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B. Provide proper handling and storage of the HDPE pipe, fittings, and appurtenances at 
the site. Protect materials from excessive heat or cold, dirt, moisture, cutting, or 
other damaging or deleterious conditions. Provide any additional storage procedures 
required by the Manufacturer. 

C. Exercise care when transporting, handling, and placing HDPE pipe and fittings. Use 
rope, fabric, or nylon slings and straps when handling HDPE pipe. Do not position 
slings, straps, etc., at butt-fusion joints or at fittings. 

D. The mkimum allowable depth of cuts, gouges or scratches on the exterior surface of 
HDPE pipe or fittings is 10 percent of the wall thickness. The interior of the pipe and 
fittings shall be free of cuts, gouges and scratches. Replace any HDPE ,pipe and 
fittings that become gouged, twisted, or crimped. Remove from the work area 
damaged pipes and fittings. 

E. Whenever pipe laying is not actively in progress, close the open ends of all installed 
pipes using watertight plugs. 

F. Perform trenching and backfilling of all installed pipe, fittings, and appurtenances in 
accordance with Section 02215. 

G. Perform testing of all installed pipe, fittings, and appurtenances in accordance with this 
Section. 

. 

3.05 HDPE PIPE AND FITTINGS INSTALLATION 

A. General: 
1. 

2. 

3. 

Carefully examine HDPE pipe and fittings for cracks, damage or defects before 
installation. Do not use cracked, damaged, or defective material. 
Inspect the interior of all pipe and fittings and remove any foreign material from 
the pipe interior before the pipe is moved into final position. 
Perform field-cutting of pipes, where required, with a machine specifically 
designed for cutting pipe. Make cuts carefully without damage to pipe, so as to 
leave a smooth end at right angles to the axis of pipe. Taper cut ends and smooth 
sharp edges. Flame cutting is not allowed. 
Do not lay pipe until the Construction Manager has verified the bedding 

Install HDPE pipe and fittings in accordance with the Manufacturer’s 
recommendations and the requirements of this Section. 
Install pipe and fittings to the lines and grades shown on the Construction 
Drawings. 

4. 

5.’ 

6. 

. conditions. 
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7.  

8. 

Place and compact pipe embedment fill and trench backfill material as shown on 
the Construction Drawings in accordance with Section 02215. 
Provide all necessary adapters and/or fittings required when connecting different 
types and sizes of pipe or when conn'ecting pipe made by different manufacturers. 

B. Install pipe marker in accordance with Section 02215. 

3.06 HDPE PIPE JOINTS, FITTINGS, AND APPURTENANCES CONNECTIONS 

A. Qualify all personnel performing joining operations as specified in this Section. 

B. Weather Conditions for Joining: 
1. Do not join HDPE pipes and fittings at ambient temperatures below 40°F or 

above 104"F, unless authorized in writing by the Construction Manager. For 
cold (C40"F) or hot (> 104°F) weather joining, use the additional procedures 
authorized in writing by the Construction Manager. 
Measure ambient temperatures at fusion machine. 
Do not join HDPE pipe and fittings during any precipitation, in the presence of 
heavy fog or dew, or in areas of ponded water. 

2. 
3. 

C. Prior to joining, clean the joint area to be free of moisture, dust, dirt, debris of any 
kind, and foreign material. 

D. Joining equipment shall be approved for the applicable field joining processes which 
are thermal butt fusion and eletrofusion. Fusion-welding apparatus shall be automated 
devices equipped with gauges giving the applicable temperatures and pressures. 

E. Make trial but-fusion joints on spool pieces of HDPE pipe to verify that joining 
conditions are adequate. Conduct trial joints on the same material to be installed and 
under similar field conditions as production joints. Conduct trial joining at the 
beginning of each day for each fusion apparatus used that day. Also, each joiner shall 
make at least one trial joint each day. Conduct trial joining under the same conditions 
as the actual joining. Prepare trial joints that are at least 2 feet long (after seaming) 
with the joint at the midpoint. 

F. Weld HDPE carrier and containment pipe with thermal butt-fusion joints or 
electrofusion adapters. Fabricate joints in compliance with ASTM D 2657, ASTM F 
1055, the Manufacturer's recommendations, and the requirements of this Section. 
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G. 

H. 

3.07 

A. 

B. 

Install flanged connections of HDPE pipe and fittings as shown on the Construction 
Drawings and as follows: 
1 .  Thermal butt-fuse HDPE flange connection (flange adapter) to HDPE pipe. 
2. Use Type 316 stainless steel lap joint flange. Outside diameter and drillings shall 

comply with American National Standards Institute (ANSI) B16.1. 
3.  Use Type 316 stainless steel flange bolts, nuts and washers that meets the 

requirements of ANSI B16.1. Lubricate bolt threads prior to attaching nuts. 
Tighten bolts to a torque of 100 +5 foot-pounds. 

Bolt HDPE flange adapter and stainless steel lap joint flanges at the ambient 
temperature of the surrounding soil to prevent relaxation of the flange bolts and 
loosening of the joint due to thermal contraction of the polyethylene. Draw bolts up 
evenly and in line. Retighten bolts 1 and 4 hours after initial tighEening. 

FIELD TESTING AND INSPECTION 

Notify the CQC Consultant a minimum of 24 hours in advance of any manhole or pipe 
testing or pipe inspection. 

HDPE Manhole Hydrostatic Testing: 
1.  Provide testing apparatus, including pumps, hoses, gauges, taps, plugs, drains, 

temporary connections, and fittings to perform testing in accordance with this 
Section. 
Hydrostatically test each HDPE manhole and primary containment after final pipe 
connections have been completed and after backfilling. Hydrostatically test each 
HDPE manhole, each primary containment vessel of each LDS manhole, and the 
primary containment of the permanent lift station using the following method. 
a. Perform each test in the presence of the CQC Consultant and in accordance 

with the detailed procedure approved under this Section. 
b. Temporarily seal any holes or gaps. 
c. Fill the HDPE manhole to 6 inches below its top with clean water. 
d. Monitor the level of water for a 4-hour period. 
e. Identify any leaks, remove the water, and make repairs to the HDPE 

manhole or primary containment. A leak is defined as any water level drop 
over the test period except for an anticipated drop due to material relaxation 
and expansion. The anticipated drop must be demonstrated in the approved 
test procedure submitted by the Subcontractor in accordance with this 
Section. 
Retest the HDPE manhole or primary containment until a passing test is 
achieved. 

2. 

f. 
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g. After completion of the test, remove temporary seals, pump the HDPE 
manhole or primary containment dry, and dispose of test water. 

HDPE Pipe and Fittings Hydrostatic Testing: 
1 .  Provide testing apparatus, including pumps, hoses, gauges, taps, plugs, drains, 

temporary connections, and fittings to perform testing in accordance with this 
Section. 

2. HDPE pipe hydrostatic testing: 
a. 

b. 

C. 

d. 

e. 

f. 
g. 

h. 

i. 

Pressure-test all installed HDPE solid wall, carrier, and containment pipe 
prior to placing fill over the pipes. 
Perform tests in the presence of the CQC Consultant and in accordance with 
the detailed test procedure submitted by the.Subcontractor in accordance with 
this Section. 
Test HDPE solid wall and carrier pipe at 120 psi internal pressure for 
gravity pipe systems and at 130 psi internal pressure for force main system. 
Test pipes in accordance with ASME B3 1.9 $937.1 through $937.3. 
Test HDPE containment pipe at 15 psi internal pressure. Test containment 
pipe in accordance with ASME B3 1.9 $937.1 through $937.3. 
Test .pipes at the required internal pressure for a minimum of one hour after 
the pressure in the pipe has stabilized. The test duration does not include the 
initial expansion phase after the pipe is first pressurized. The duration of the 
expansion phase shall be as recommended by the Manufacturer. 
Identify any leaks, remove the water, and make repairs to the pipe. 
Retest the pipe until acceptance criteria are achieved in accordance with the 
approved procedures for testing prior to placing backfill over the pipe. 
Test gauges shall be calibrated within one year of date of test. Calibration 
shall be traceable to national or industry standards where possible. 
Acceptance criteria for hydrostatic testing is zero leakage for the stabilized 
pressure for the minimum duration of the test. 

Subcontractor may substitute air testing in lieu of hydrostatic testing if authorized in 
writing by the Construction Manager. Submit detailed work plan for review and 
approval by the Construction Manager. 

HDPE Pipe Inspection 
1. Inspect fusion joints for evidence of excess or insufficient bead size, 

contamination, offset, or any other evidence of inadequate joining. The surface 
of the HDPE pipe shall be clean at the time of inspection. Wipe or wash the 
HDPE pipe surface if surface contamination inhibits inspection. 
Repair any pipe sections where greater than 4 percent pipe diameter deflection 
from vertical is observed. 

2. 
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F. Defects and Repairs: 
1.  Repair Procedures: 

a. Repair any portion of the HDPE pipe exhibiting a flaw, or poor quality 
fusion joint by removing bad joint or pipe section and replacing with a new 
pipe section. 
When making repairs, satisfy the following: 
(1) clean and dry all pipe surfaces immediately prior to repair; 
(2) only use approved fusion equipment; and 
(3) extend repairs at least 12 inches in all direction beyond the extent of the 

defect. 

b. 

2. Repair Verification: 
a. Inspect each repair using the methods described in the this Article. Repair 

areas that fail the inspection. 

3.08 SURVEY CONTROL 

A. Survey location and elevation of the manholes, pipes, and appurtenances in accordance 
with Section 02100. 

B. Survey the top of HDPE containment pipe on no greater than %foot centers and at 
manhole inlets and outlets in accordance with Section 02100. 

3.10 TOLERANCES 

A. Install HDPE manholes and the permanent lift station to within kO.1 feet of the 
elevations indicated on the Construction Drawings. 

B. Install HDPE manholes within 0.5 degrees of plumb. 

C. Install all HDPE pipes to within kO.1 feet of bottom of pipe elevations of the 
containment pipes as indicated on the Construction Drawings. 

D. Provide positive slope of gravity lines at all locations to within k10 percent of the 
values indicated on the Construction Drawings. 
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TABLE 02605-1 

REQUIRED HDPE MANHOLES AND FLAT STOCK PROPERTIES 
ASTM D 3350 CELL CLASSIFICATION PROPERTIES AND RANGES ' 

Specified Values Test Method Properties Cell Range Qualifiers Units 

Specific Gravity 

Melt Flow Index 

Flexural Modulus 

Tensile Strength 

Environmental Stress 
Crack 

Hydrostatic Design Basis 
at 73°F 

UV Stabilizer 

GE3900-22.llF9630222.SPE 

3 

3 to 5 

' 5  

4 or 5 

3 

4 

C 

minimum 

maximum 

minimum 

minimum 

minimum 

minimum 

minimum 

NIA - 
g/10 min 

lb/in2 

Iblin' 

hrs 

Iblid 

?6 Carbon 
Black 

02605-14 

0.94 

<0.4 

110,000 

3,000 

F?, > 192 

1,600 

2 

ASTM D 1505 

ASTM D 1238 
(Condition E) 

ASTM D 790 

ASTM D 638 

ASTM D 1693 

ASTM D 2837 

ASTM D 1603 

0 96.10.7 



P 4 5 3  

FEMP LCS-SPEC-REV 0 
Section 02605: High Densitv Polvethvlene (HDPE) Manholes, Pipes. and Fittings 

TABLE 02605-2 

REQUIRED HDPE PIPE AND FITTINGS PROPERTIES 
ASTM D 3350 CELL CLASSIFICATION PROPERTIES AND RANGES 

Specified Values Test Method Properties Cell *Range Qualifiers Units 

Specific Gravity 

Melt Flow Index 

Flexural Modulus 

Tensile Strength 

Environmental Stress 
Crack 

Hydrostatic Design Basis 
at 73°F 

UV Stabilizer 

GE3m-22.1 lF9630222. SPE a 

3 . minimum 

4 o r 5  maximum 

5 minimum 

4 or5  minimum 

3 minimum 

4 minimum 

C minimum 

NIA 

g110 min 

lblin' 

lb/in' 

hrs 

lblin? 

'% Carbon 
Black 

[END OF SECTION] 
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110,000 
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1,600 ASTM D 2837 

2 ASTM D 1603 
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Section 0283 1 : Chain-Link Fences and Gates 

SECTION 02831 

CHAIN-LINK FENCES AND GATES 

PART 1 GENERAL 

1.01 SCOPE 

A. This Section includes chain-link fences and gates. 

1.02 RELATED SECTIONS AND PLANS 

A. Section 03100 - Concrete 

B. Section 16170 - Grounding and Bonding 

1.03 REFERENCES 

A. Latest version of the American Society for Testing and Materials (ASTM) Standards: 
1. ASTM A 121. Standard for Zinc-Coated (Galvanized) Steel Barbed Wire. 
2. ASTM A 123. Standard for Zinc (Hot Dip Galvanized) Coatings on Iron and 

Steel Products. 
3. ASTM A 153. Zinc-Coated (Hot Dip) in Iron and Steel Hardware. 
4. ASTM A 392. Standard for Zinc-Coated Steel Chain-Link Fence Fabric. 

1.04 SUBMITTALS 

A. Submit the following to the Construction Manager for review within 30 calendar days 
from Notice to Proceed: 
1. manufacturer’s product data and shop drawings showing details for fence, gates, 

hardware, footings, grounding, and installation. I 

PART 2 PRODUCTS 

2.01 GENERAL 

A. Furnish 6-foot high chain-link fencing as shown on the Construction Drawings. At 
gates, comers, and end posts, use vertical stretcher bars and horizontal and diagonal 
bracing rods which extend to the first adjacent line post. Use a fence with a top rail, 
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B. 

2.02 

A. 

2.03 

A. 

B. 

C. 

D. 

E. 

2.04 

A. 

1 foot of three-strand barbed wire above the top rail, and a bottom tension wire as 
shown on the Construction Drawings. 

Furnish gate posts and gates spaced as indicated on the Construction Drawings. 

FABRIC 

Furnish 6-foot high chain-link fabric woven from 9-gauge steel wire galvanized in 
accordance with ASTM A 392 Class I1 in a 2-inch mesh. Use a wire with a minimum 
breaking strength of 1,200 pounds. 

POSTS AND FITTINGS 

Furnish hot-dip galvanized posts and rails conforming to ASTM A 123 with ASA 
Schedule 40 steel pipe sizes as follows: 
1. 
2. 
3. 

line posts are 2.375-inch outside diameter (O.D.); 
end, comer, and pull posts are 2.875-inch O.D.; and 
top brace rails are 1.66-inch O.D. 

Furnish cylindrical concrete footings with a minimum diameter of 9 inches, extending 
a minimum of 6 inches below the bottom of the posts. Use cast-in-place concrete as 
specified in Section 03100. 

Furnish brace bands, tension bands, tie-rods, and turn-buckles manufactured from 
malleable4ron or pressed steel and coated in accordance with ASTM A 153. 

Furnish galvanized stretcher bars in one piece lengths equal to the full height of the 
chain-link fabric with a minimum cross section of 0.1875 inches by 0.75 inches and 
coated in accordance with ASTM A 153. Provide stretcher bars for gate posts, end 
posts, and comer posts. 

Furnish 9-gauge steel tie wire and 7-gauge steel tension wire galvanized in accordance 
with ASTM A 123. 

SUPPORTING ARMS AND BARBED WIRE 

Furnish supporting arms: 
1. coated in accordance with ASTM A 153; , 

2. oriented at 45 degrees to vertical; and 
3. manufactured from malleable iron or pressed steel. 
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B. 

C. 

2.05 

A. 

B. 

C. 

Furnish supporting arms with caps which securely fit to the tops of posts to exclude 
moisture and have openings to receive top rail. 

Furnish three rows of barbed wire mariufactured from two-strand, 12.5-gauge wire 
with 14-gauge, 4-point barbs spaced at 5 inches on center and galvanized in accordance 
with ASTM A 121, Class 3. 

GATES 

Furnish gates manufactured with: 
1. 1.90-inch O.D. frames; 
2. welded fittings; 
3. 
4. 

braces and 0.375-inch truss rod fabrication; and 
fabric and barbed wire in accordance with this Section. 

Furnish gates which are the same height as the adjacent fence. 

Furnish 2,875-inch O.D. gate posts for gates with up to 6-feet leaf widths. Use 4.0- 
inch O.D. gate posts for gates with 6-feet to 13-feet leaf widths. Provide gate posts 
with securely fitting caps to exclude moisture. Supply each gate with: 
1. 
2. 
3. plunger-bar type latch. 

a locking bar and locking device; 
non lift-off type malleable iron hinges; and 

PART3 EXECUTION 

3.01 INSTALLATION OF FENCES AND GATES 

A. Perform all final grading prior to installation of permanent fencing. Install fencing as 
shown on the Construction Drawings and follow the general lines and grades of the 
finished ground. 

B . Installation: 
1. Set posts plumb in concrete as shown on the Construction Drawings. Concrete 

shall meet the requirements of Section 03100. Ports shall be in a straight 
alignment, with temporary bracing until concrete has set. Trowel finish and slope 
exposed tops of concrete footings to promote drainage away from the posts. 
Install pull posts every 300 feet if no comer posts are encountered in that 
distance. 

2. 
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3. Install comer posts at changes in direction of 30 degrees or more, and pull posts 
at changes in direction of 15 degrees or more. Install pull posts at abrupt changes 
in grade. 
Install supporting arms on each post. 4. 

C. Set post bracing as specified below after concrete in post bases has set. 
1 .  Install pull posts at gate posts, end posts, and at each side of comer posts; install 

so posts are plumb when diagonal rod is under tension. 

D. Install top brace rails as specified below. 
1. 
2. 

Continuously run through barbed wire supporting arms. 
Install expansion couplings at each joint. 

E. Install chain-link fabric as specified below: 
1.  
2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Stretch taut with equal tension on each side of line posts. 
Install fabric on security side of fence, and anchor to framework so that fabric 
remains in tension after pulling force is released. 
Use U-shaped tie wire, conforming to diameter of pipe to which fabric is being 
attached, clasping pipe and fabric f m l y  with ends twisted at least two full turns. 
Bend ends of wire to minimize hazard to persons or clothing. 
Fasten fabric to line posts with tie wire spaced at a m a x i m u  of 12 inches on 
center. 
Fasten fabric to top rail with tie wire spaced at a maximum of 24 inches on 
center. 
Join roll of fabric together by weaving a single strand into the end of the roll to 
form a continuous piece. 
Install nuts for tension bands and hardware bolts on side of fence opposite fabric 
side. (Peen ends of bolts or score threads to prevent removal of nuts.) 
Attach tension wire along the bottom of the fabric with ring-type fasteners spaced 
at a maximum of 24 inches on center. 
Attach tension wire to line posts with brace bands and pull wire taut. 

F. Install stretcher bars as described below. 
1. 
2. 
3. 

Thread through or clamp to fabric at a maximum of 4 inches on center. 
Secure to posts with metal bands spaced 15 inches on center maximum. 
Install at each gate, pull and end posts, and both sides of comer post. 

G. Install barbed wire as described below. 
1. 

2. 

Attach 3 rows to each barbed wire supporting arm. Pull wire taut and fasten 
securely to each arm. 
Install 3 rows above fabric and on extended gate and members of swing gate. 
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Section 02831: Chain-Link Fences and Gates e H. Install manual-swing gates as described below. 
1. 
2. Install all hardware. 
3. 

Install plumb, level, and free swinging through full opening without interference. 

Install keepers, ground set items and flush place in concrete to engage gate stop. 

I. Install fence grounding as indicated on the Construction Drawings. 

J. Repair any damaged coating in the shop or field by recoating with compatible and 
similar coating. Apply coating per manufacturer's recommendation. 

3.02 TOLERANCE 

A. Erect the chain-link fences and gates with a maximum variation from plumb of 
0.25 inches. 

B. Erect the chain-link fence with a maximum offset of 1 inch from true position. 

[END OF SECTION] 

GE3900-22.1 lF9630252. SPE 0 0283 1-5 



4 5 3  
FEMP LCS-SPEC-REV 0 

Section 02930: Vegetation 

PART 1 GENERAL 

1.01 

A. 

1.02 

A. 

B. 

C. 

1.03 

A. 

B. 

1.04 

A. 

SECTION 02930 

VEGETATION 

SCOPE 

This section includes seeding, mulching, fertilizing, liming, and maintaining vegetated 
areas until vegetation is established and accepted. 

RELATED SECTIONS AND PLANS 

Section 02100 - Surveying 

Section 02200 - Earthwork. 

Section 02270 - Erosion and Sediment Control 

Construction Quality Assurance (CQA) Plan 

Surface-Water Management and Erosion Control (SWMEC) Plan 

REFERENCES 

Latest version of American Association of State Highway and Transportation Officials 
(AASHTO) standards: 
1. AASHTO M140. Standard Specification for Emulsified Asphalt. 
2. AASHTO M208. Standard Specification for Cationic Emulsified Asphalt. 

Latest version of the State of Ohio Department of Transportation Construction Manual 
and Specifications (Ohio DOT Specifications). 

SUBMITTALS 

Submit the following to the Construction Manager within 30 calendar days of Notice 
to Proceed for review: 
1. Proposed seed mixes, mulches, asphalt emulsion tackifier, and fertilizers. 
2. Manufacturer’s product data and recommended methods of application for seed, 

mulches, lime, asphalt emulsion tackifier, and fertilizer. 
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B. 

C. 

Submit a manufacturer’s certificate of compliance for each seed mix. These 
certificates shall include the seed mixture, guaranteed percentages of purity, weed 
content. germination of the seed, name of the seller, the test date for the seed, and the 
net weight and date of shipment. Do not sow seed until the Construction Manager has 
reviewed the certificates. 

After review of the product data for fertilizer, lime, and mulches by the Construction 
Manager, submit the following: 
1. a manufacturer’s certificate stating the available nutrients contained in the 

proposed fertilizer; 
2. a manufacturer’s certificate that the lime meets the requirements of this Section; 
3. a manufacturer’s certificate that the wood cellulose mulch meets the requirements 

of this Section; and 
4. a manufacturer’s certificate that the asphalt emulsion tackifier meets the 

requirements of this Section. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Furnish seed labeled in accordance with US Department of Agriculture (USDA) Rules 
and Regulations under the Federal Seed Act and applicable State seed laws. Furnish 
seed in sealed bags or containers bearing the date of expiration. Do not use seed after 
its date of expiration. Furnish seed from same or previous year’s crop. Each variety 
of seed shall have a purity of not less than 90 percent, a percentage of germination not 
less than 80 percent, shall have a weedseed content of not more than 0.75 percent and 
contain no noxious weeds. The above percentages are by weight. Furnish seed 
mixtures having seed proportioned by weight in accordance with Tables 02930-1 and 

0 

02930-2. 

B. Furnish mulch meeting the requirements stated below. 
1. Furnish mulch consisting of straw or wood cellulose fiber unless otherwise 

directed by the Construction Manager. Furnish mulch that is free of clay, stones, 
foreign substances, plant parts of Canada Thistle and Johnson grass, and 
reasonably free of other weed seeds. 

2. Furnish straw that does not contain sticks larger than 1/4-inch diameter or other 
a materials that may prevent matting down .during application. No straw shall be 

used within 48 hours after cutting. Use straw that is free from mold and other 
objectionable material and in an air-dry condition suitable for placing with mulch 
blower equipment. Ninety-five percent of the straw shall be 6 inches or more in 
length. 
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a. . ' . '  C. 

D. 

E. 

3. Mulch applied by spraying shall be a specially processed wood cellulose 
processed into a uniform fibrous physical state. Use wood cellulose fiber 
containing a green dye that will provide easy visual inspection for uniformity of 
the slurry spread. The wood cellulose fiber including dye, shall contain no 
growth or germination-inhibiting properties. The wood cellulose fiber shall be 
manufactured in such a manner that, after addition and agitation in slurry tanks 
with water, the fibers in the material become uniformly suspended to form a. 
homogeneous material. When sprayed on the ground, the material shall allow 
absorption and percolation of moisture. The wood cellulose fiber shall meet the 
following requirements: 

Ouantitv SDecification Limit 

Particle Length 
Particle Thickness 

Ash Content 
Water Holding Capacity 

PH 

0.375 inch (maximum) 
0.047 inch (maximum) 
4.0 to 8.5 
1.6 percent (maximum) 
90 percent (minimum) 

Deliver the material in uniform packages bearing the name of the manufacturer, the 
net weight, and a statement of content. 

Maintain straw mulching materials in place with an asphalt emulsion tackifier. Use 
asphalt emulsion for vegetative mulch conforming to AASHTO M140 or AASHTO 
M208. Asphalt emulsion tackifier shall be nontoxic to plants and shall be prepared so 
that it will not change during transportation or storage. 

Use fertilizer that is dry or liquid commercial grade fertilizer uniform in composition 
that meets the requirements of all State and Federal regulations and standards of the 
Association of Agricultural Chemists. Deliver fertilizer to the site in original, properly 
labeled, unopened, clean, containers each showing the manufacturer's guaranteed 
analysis conforming to applicable fertilizer regulations and standards. Use fertilizer 
that is 10-10-10, 12-12-12, or as modified by the Construction Manager based on 
testing of the topsoil by the CQC Consultant. Apply fertilizer to all areas receiving 
seed. 

Use lime that is agricultural ground limestone with a minimum total neutralizing power 
of 90 percent. The lime shall have a material gradation of at least 40 percent passing 
the U.S. Standard Number 100 sieve, and at least 95 percent passing the U.S. 
Standard Number 8 sieve. 
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3.01 APPLICATION 

A. Apply fertilizer, lime, seed, mulch, and asphalt emulsion tackifier to disturbed areas 
and areas graded under this Subcontract at and adjacent to the Leachate Conveyance 
System requiring vegetative cover unless otherwise indicated. 

B. Application rates: 
1.  Application rates for fertilizer, lime and seed as specified in this Section may be 

adjusted after the results of the site soil test results have been received by the 
CQC Consultant. 
Base subcontract price on application rates for fertilizer, lime, seed, mulch, and 
asphalt emulsion tackifier specified in this Section. Subcontract price will be 
adjusted for any variations either decreasing or increasing the application rates for 
fertilizer or lime specified. in this Section. 

2. 

C. For areas to be seeded: 
1.  

2. 

3. 

Apply fertilizer at a uniform rate of 12 pounds per 1000 square feet or as 
otherwise directed by the Construction Manager. 
Apply the specified seed mix at the rates indicated on Tables 2930-01 and 

Spread straw mulch or apply sprayed wood cellulose fiber as follows: 
a. 

* a  2930-02. 

Spread straw mulch either by hand or by the blowing method at the rate of 
2 air-dried tons per acre within 24 hours of seeding. Apply asphalt emulsion 
tackifier at a rate of 120 gallons per acre. 
Apply sprayed wood cellulose fiber, at a net dry weight of 750 pounds per 
acre. Mix the wood cellulose fiber with water at a ratio of 50 pounds of 
wood cellulose fiber per 100 gallons of water. 

Apply agricultural lime at a rate of two tons per acre or as otherwise directed by 
the Construction Manager. 

b. 

4. 

D. The application of fertilizer and lime may be performed hydraulically with pasture 
species or temporary vegetation in one operation with hydroseeding. All structures 
and paved areas shall be cleared of deposits of the hydroseed mixture. 

. 3.02 PLACEMENT 

A. Do not commence vegetation until the CQC Consultant reviews the results of the soil 
analyses. 
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G. 

H. 

FEMP LCS-SPEC-REV 0 
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Perform permanent seeding, fertilizing, liming, and mulching (if applicable) only 
during those periods indicated in Table 02930-1. Hydroseed only on a calm day with 
winds below twenty miles per hour. Do not seed on frozen ground or when the 
temperature is 32°F or lower. - 
Notify the Construction Manager 24 hours prior to seeding or fertilizing. 

In cut areas to be vegetated, loosen the finished subgrade to a depth of 4 to 6 inches 
by discing or harrowing immediately prior to application of lime and fertilizer and 
seeding. 

In fill areas to be vegetated, scarify areas to be hydroseeded and disc or harrow all 
other areas to a depth of 4 to 6 inches immediately prior to application of lime and 
fertilizer and seeding. 

Apply fertilizer and lime at the specified rate or hydraulically with seed. If not applied 
hydraulically, thoroughly harrow, disc, or rake the fertilizer and lime into the prepared 
surface to a minimum depth of 2 inches. 

Apply seed at the rates indicated in Tables 02930-01 and 02930-02. Apply seed by 
drilling, broadcasting, or hydroseeding as described below. 
1. Seeding by drilling shall be done to a depth of 0.25 inches followed by 

cultipacking . 
2. For hydroseeding: 

a. The spraying equipment and mixture shall be designed such that when the 
mixture is sprayed over an area, the fertilizer, seed, and mulch shall be 
equal in quantity to the specified rates. 
Prior to the start of work, furnish the Construction Manager with a certified 
statement as to the number of pounds of materials to be used per 100 gallons 
of water. The certified statement shall also specify the number of square 
feet of seeding that can be covered with the quantity of solution in the 
hydroseeder. 
Seed and/or fertilizer and lime shall be mixed together with water in the 
relative proportions specified so that, these combined solids do not exceed 
300 pounds per 100 gallons. Mixing shall be done within one hour of 
application. 
The water-seed-fertilizer-lime mixture shall be applied at a minimum rate of 
1,000 gallordacre. 

b. 

e. 

d. 

Prior to seeding, track the prepared surface with a bulldozer up and down the slope, 
and repair all gullies, washes, or disturbed areas that develop. 
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B. 
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e. After hydroseeding on flat areas, the seedbed shall be immediately rolled 
with a roller weighing 40 to 65 pounds per foot of width unless an 
intervening precipitation causes such rolling to be detrimental to the seeded 
area. 
Upon completion of seeding operations, furnish the Construction Manger 
with a certified statement on the actual quantity of solution applied. 

f. 

Apply mulch materials on seeded areas within 24 hours after seeding. Mulch shall 
achieve a uniform distribution and depth so that no more than 10 percent of the soil 
surface is exposed. Spray asphalt emulsion tackifier on the mulch to hold it in place. 

MAINTENANCE 

Maintain the vegetated areas in satisfactory condition until acceptance of the 
vegetation. Maintenance of the vegetated areas includes repairing eroded areas, 
revegetating, watering, and mowing (if applicable). A satisfactory condition of 
vegetated area is defined as a 10,000 square feet section of turf that has no bare spots 
larger than three square feet and not more than fifteen percent of total area with bare 
spots larger than 6 square inches. 

ACCEPTANCE 

The vegetated areas shall be accepted at the end of the warranty period if a satisfactory 
condition as defined in this Section exists. 

The acceptance inspection will be performed by the Construction Manager who will 
determine whether repair of seeded areas or revegetation is required. 

WARRANTY PERIOD 

Vegetated areas shall be subject to a guarantee period of not less than 2 full growing 
seasons from initial establishment of permanent vegetation over 100 percent of the 
areas seeded. 

At the end of the wqanty period, the Construction Manager will perform an 
inspection upon written request by the Subcontractor. As part of the inspection, the 
Construction Manager may collect soil samples from areas not demonstrating 
satisfactory vegetation conditions and forward them to the local Natural Resources 
Conservation Service (NRCS) for recommendations. Vegetated areas not 
demonstrating satisfactory condition of vegetation as outlined above, shall be repaired, 
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reseeded, and maintained to meet all requirements as specified herein at the 
Subcontractor’s expense. 

C. After all necessary corrective work has been completed, the Construction Manager will 
certify in writing the final acceptance of the vegetated areas. 

96.10.07 
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TABLE 02930-01 

Section 02930: Vegetation 0 
SEED MIXES FOR PERMANENT VEGETATION 

PASTURE SPECIES 

Slope - Moisture Class 

Drainage Channels 

All Other Areas 

Plantin 
15 Mar - 31 May 

Species 

Reed Canarygrass 
Kentucky Bluegrass 

Alsike Clover 
Creeping Red Fescue 

Annual Ryegrass 
Kentucky Bluegrass 

Alsike Clover 
Flatpea 

Period 
3r 1 Aug - 30 Sep 

lb/ac 

' 8  
10 
5 

20 
10 
15 

. 5  
5 
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Warm Season (Jun - Aug) 
Species lb/ac 

Annual Ryegrass 40 
Oats 64 

Sudangrass 80 

FEMP LCS-SPEC-REV 0 
Section 02930: Vegetation 

Cool Season (Aug - Nov) 
Species lb/ac 

Annual Ryegrass 40 
80 
20 

Rye 
Perennial Ryegrass ’ 

TABLE 02930-02 

SEED MIXES FOR TEMPORARY VEGETATION 

[END OF SECTION] 
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Section 03 100: Concrete 

SECTION 03100 

CONCRETE 

PART 1 GENERAL 

1.01 SCOPE 

A. This Section includes concrete reinforcement, concrete forms, and cast-in-place 
concrete. 

1.02 RELATED SECTIONS AND PLANS 

A. Section 02100 - Surveying 

B. Section 02215 - Trenching and Backfilling 

C. Construction Quality Assurance (CQA) Plan 

1.03 REFERENCES 

A. Latest Version of American Concrete Institute (ACI) Standards: 
1 .  ACI 301. Specifications for Structural Concrete. 
2. ACI 304. Guide for Measuring, Mixing, Transporting, and Placing 

3. ACI 305. Hot-Weather Concreting. 
4. ACI 306. Cold-Weather Concreting. 
5. ACI 315. Details and Detailing of Concrete Reinforcement. 
6 .  ACI318. Building Code Requirements for Structural Concrete. 
7. ACI 347. Guide to Formwork for Concrete. 

Concrete. 

B. Latest version of American Society for Testing Materials (ASTM) Standards: 
1. ASTM A 185. 

2. ASTM A 615. 

3. ASTM C 33. Standard Specification for Concrete Aggregates. 
4., ' ASTM C 39. 

5 .  ASTM C 94. Standard Specification for Ready-Mixed Concrete. 

Standard Specification for Welded Steel Wire Fabric for 
Concrete Reinforcement. 
Standard Specification for Deformed and Plain Billet Steel 
Bars for Concrete Reinforcement. 

Standard Test Method for Compressive Strength of Cylindrical 
Concrete Specimens. 

GE3900-22.1lF9630224.SPE a 03 100- 1 96.10.07 
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Section 03100: Concrete 

6. .ASTM C 143. 

7. ASTM C 150. 
8. ASTM C 231. 

9. ASTM C 260. 

10. ASTM C 309. 

11.  ASTM C 494. 
12. ASTM D 994. 

13. ASTM C 1107. 

1.04 SUBMITTALS 

Standard Test Method for Slump of Hydraulic Cement 
Concrete. 
Standard Specification for Portland Cement. 
Standard Test .Method for Air Content of .  Freshly Mixed 
Concrete by the Pressure Method. 
Standard Specification for Air-Entraining Admixtures for 
Concrete. 
Standard Specification for Liquid Membrane-Forming 
Compounds for Curing Concrete. 
Standard Specification for Chemical Admixtures for Concrete. 
Standard Specification for Preformed Expansion Joint Filler 
for Concrete (Bituminous Type). 
Standard Specification for Packaged Dry, Hydraulic-Cement 
Grout (Non-Shrink). 

A. Submit the following to the Construction Manager within 45 calendar days from Notice 
to Proceed for review: 
1. Complete bar schedule, bar details, and erection drawings conforming to 

ACI 315. 
a. 
b. 

Mark each bar with identification corresponding to type, grade, and size. 
Detail drawings indicating spacings, location, and quantities of reinforcing 
steel. 

a. Proposed concrete design mix for concrete specified herein. 
b. Name and address of transit mix concrete supplier. Provide batch ticket and 

history per ASTM C 94. 
c. , Test results for the mix design showing compressive strength at 2, 7, and 28 

calendar days per ASTM C 39. 
Certification from the supplier that concrete materials and concrete mix meet the 
material requirements of this Section. 
Shop drawings for cast-in-place concrete structures. 
Sample of preformed expansion joint filler for concrete. 

2. Design Mix 

3. 

4. 
5. 
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PART 2 PRODUCTS 

2.01 MATERIALS 

A. Forms 
1.  

2. 
3. 
4. 

5. 

Design concrete formwork for vertical loads and lateral pressures in accordance 
with the standards prescribed in ACI 347. 
Furnish plywood forms that are grade marked B-B Plyform. 
Furnish minimum 16 gauge steel forms. 
Furnish factory fabricated snap-off metal form ties of adequate design to minimize 
form deflection and preclude concrete spalling upon removal. 
Furnish a bond breaker or form release agent made from non-staining colorless 
mineral oil or similar liquid product that imparts a waterproof film to prevent 
adhesion of concrete to formwork and will not impair natural bonding 
characteristics of subsequent coatings. 

B. Concrete Reinforcement 
Furnish concrete reinforcement as shown on the Construction Drawings or as 
otherwise specified. 
Furnish reinforcing steel bars meeting the requirements of ASTM A 615, Grade 
60, modified in accordance with ACI 318. 
Furnish welded steel wire fabric meeting the requirements of ASTM A 185. 
Furnish bolsters, chairs, and accessories meeting the requirements of ACI 315. 

1 .  

2. 

3. 
4. 

C. Cast-In-Place Concrete 
1.  
2. 
3. 
4. Furnish concrete mix with: 

Furnish Type I1 Portland Cement conforming to ASTM C 150. 
Furnish concrete aggregate complying with the provisions of ASTM C 33. 
Furnish water for concrete tnix that meets the requirements of ASTM C 94. 

a. a compressive strength of 4,000 psi at 28 days when tested in accordance 
with ASTM C 39; 

b. a waterkement ratio (maximum) of 0.45; 
c. a maximum aggregate size of 1 inch; 
d. a slump of 4 inches ( f 1 inch) when tested in accordance with ASTM C 143; 
e. a minimum cement content of six 90-pound bags of cement per cubic yard 

of concrete; and 
f. a total air content of '5 percent ( f 1.5 percent) when tested in accordance 

with ASTM C 231. 
Furnish admixtures for the concrete conforming to ASTM C 260 for air 
entraining agent and to ASTM C 494, Type A. for water reducing admixtures for 
concrete. 

5. 
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6. Furnish polyethylene sheet for vapor barriers with a 6-mil minimum thickness 
between all concrete and ground interfaces and overlap vapor barriers a minimum 
of 6 inches, and seal joints with tape designed for use with the above specified 
material. 
Furnish a pre-molded bituminous expansion joint filler. Construct the joint filler 
to the full depth of the slab and to a thickness of 112 inch at all joints between 
slab and vertical walls, columns, etc., unless otherwise indicated on the 
Construction Drawings. Set expansion joint material conforming to ASTM D 994 
with a 1/2-inch deep removable strip at top. 
Furnish a curing compound conforming to the requirements of ASTM C 309 and 
that does not impair natural bonding characteristics of subsequent coatings. 

7. 

8. 

D. Grout 

a. 
b. 

1 .  Non-Shrinking Grout 
Mix and place as recommended by the manufacturer. 
Furnish flowable nonmetallic grout, manufactured by one of the following: 
(1) Five Star Grout, U.S. Grout Corporation; 
(2) Masterflow 713 Grout, Master Builder’s Company; or 
(3) Sauereisen F- 100, Sauereisen Cements Company. 

E. Bonding Agent 
1. Furnish moisture insensitive, epoxy-resin bonding agent as manufactured by one 

of the following: 
a. Expoxite; W.R. Grace; 
b. 
c. Weld-Crete, Larson Products. 
Use where indicated or specified. 
Use in conformance with manufacturer’s instructions. 

Euco Epoxy; Euclid Chemical Company; or 

2. 
3. 

F. Reinforcement Bar Tags 
1. Reinforcement bar tags made of durable material and marked with permanent 

markings, not less than one tag per bundle. Use tags that show grade, size, 
number of pieces, and mark or length of bars. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. Erect formwork and bracing to achieve design requirements in accordance with 
requirements of ACI 301 and ACI 347. 
1. Provide bracing to ensure stability of formwork. 

GE3900-22.1 lF9630224.SPE 03 100-4 96.10.07 



*. 4 5 3  
FEh4P LCS-SPEC-REV 0 

Section 03100: Concrete 

2. 
3. 
4. 

Align joints and make watertight. Keep number of form joints to a minimum. 
Provide chamfer strips on external comers of permanently exposed edges. 
Shore or strengthen formwork subject to overstressing by construction loads. 

B. Form Release Agent: 
1. 

2. 

3. 

Apply form release agent on formwork in accordance with manufacturer's 
instructions. 
Apply prior to placement of reinforcing steel, anchoring devices, and embedded 
items. 
Keep surfaces coated prior to placement of concrete. 

C. Form Cleaning: 
1. 
2. 
3. 
4. 
5 .  

Clean and remove foreign matter within forms as erection proceeds. 
Clean formed cavities of debris prior to placing concrete. 
Flush with water or vacuum to remove remaining foreign matter. 
Ensure that water and debris drain to exterior. 
During cold weather, remove ice and snow from within forms. Do not use de- 
icing salts or water to clean out forms. 

D. Form Removal: 
1 .  

2. Loosen forms carefully. 
3. 

Do not remove forms or bracing until concrete has gained sufficient strength to 
carry its own weight and imposed loads. 

Do not wedge with pry bars, hammers, or tools against finished concrete 
surfaces. 

a 
3.02 PLACING AND FASTENING 

A. Arrange and place reinforcing steel as shown on the Construction Drawings. 

B. Secure reinforcement against displacement during placing of concrete. Do not deviate 
from required position. 

3.03 . ERECTION/INSTALLATION/ APPLICATION 

A. Maintain concrete cover around reinforcing according to the requirements of ACI 301, 
ACI 318, and as shown on the Construction Drawings. 

Provide formed openings where required for work to be embedded in concrete 
members. 

B. 
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C. 

D. 

E. 

3.04 

A. 

B. 

C. 

3.05 

A. 

B. 

C. 

D. 

E. 

Coordinate forming and setting openings, slots, recesses, sleeves, bolts, anchors, and 
other inserts with other concrete activities. . 

Install concrete accessories straight, level, and plumb, or as called out on the 
Construction Drawings. 

Place concrete continuously between forms or 'other limits indicated on the 
Construction Drawings. Place concrete in accordance with ACI 301 and ACI 318, and 
ensure that, reinforcement and forms are not disturbed during concrete placement. 

PROTECTION 

Provide concrete curing and protection in accordance with ACI 301. Apply curing 
compound, where used, in accordance with the approved manufacturer's 
recommendations. 

Provide finishes as defined in'ACI 301. 

Provide broom finish on all exposed slabs. 

CONCRETE PLACEMENT 

Notify the Construction Manager and the CQC Consultant at least 24 hours in advance 
of concrete placement. 

Do not place concrete until foundations, forms, vapor barrier, reinforcing steel, pipes, 
conduits, sleeves, hangers, anchors, inserts and other work required to be built into 
concrete has been inspected and.approved by the CQC Consultant. 

Place concrete in accordance with the Construction Drawings, the requirements of the 
local building code, and in compliance with practices and recommendations of ACI- 
304. Place the concrete in a continuous operation to prevent the formation of seams. 
Vibrate the concrete in place without dislocation or damage to the reinforcement and 
built-in items. 

Mix and place concrete only when the temperature is within the limits of ACI 305/306, 
unless otherwise approved by the Construction Manager. 

Prepare construction joints by roughening, brushing clean, and maintaining moisture 
for 24 hours (or apply bonding agent on clean prepared concrete joint in accordance 
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with Manufacturer’s instructions) prior to placement of concrete against construction 
joint. Joint the concrete fully around pipes. 

F. SpreacVbroadcast red concrete dye on top of all electrical duct banks. 

3.06 CONSTRUCTION QUALITY REQUrJREMENTS 

A. Samples of concrete will be taken by the CQC Consultant during the concrete 
placement. Testing will be carried out in accordance with the CQA Plan. 

3.07 SURVEY 

A. Survey the location and elevations of the concrete structures in accordance with 
Section 02100. 

3.08 TOLERANCE 

A. Install cast-in-place concrete structures to within fO. 1 feet of the elevations indicated 
on the Construction Drawings. 

[END OF SECTION] 
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SECTION 13400 

INSTRUMENTS AND EQUIPMENT 

PART 1 GKNERAt 

1.1 SECTION INCLUDES 

A. This section specifies the design and performance 
requirements of the instrumentation and controls that 
will support the Leachate Conveyance System. ' 

1. Pressure gauges. 
2. Magnetic flowmeters. 
3. Frequency pulse receiver. 
4 .  Pulse to pulse transmitter. 
5. Pulse to pulse receiver. 
6. Lightning arrester. 
7. Isolator. 
8. Receiver instruments. 

B. Refer to the Instrument Data Sheets, Attachment A. The 
format for these data sheets is based on that developed 
by the International Society for Measurements and 
Control (ISA) . 

C. Refer to the Installation Details, Attachment B. 

D. Refer to the Instrument Index, Attachment C. 

1.2 RELATED SECTIONS 

A. Section 16050 - .Basic Electrical Materials and Methods.. 

1.3 REFERENCES, CODES, AND STANDARDS 

A. American Society of Mechanical Engineers (ASME): 
1. ASME B31.3-90 Chemical Plant and Petroleum 

Refining Piping. 

B. National Fire Protection Association (NFPA) : 
1. NFPA 70-96 National Electrical Code. 

Date: 10/11/96 a Rev.: 0 RE: HPP 
13400 ERA/WBS No: 1.1.1.1.2.3.6 
1 of 11 SRP/2 02 11/164 



1.4 SYSTEM DESCRIPTION 

A. General Design Requirements: For description of 
instrumentation equipment and detailed design 
requirements, reference Attachment A. 
1. Electronic analog transmitters and receivers shall 

have their input and output signals isolated from 
ground. 

isolated from ground. 

external power shall accept 120 volts, 60 Hz as 
the power source. 

4. Indication devices shall be located for ease of 
operator readability. 

5. Instruments operating at 5 0  volts or greater shall 
be insulated in front and back to avoid 
accidental contact by personnel. 

NFPA 70. 

2. Contact closure outputs shall be IIdryIl contacts 

3. Instruments and control devices which require 

6. Install instrument equipment in accordance with 

B. General Performance Requirements 
1. For detailed performance requirements for all 

instrumentation for this design package, reference 
Attachment A. 

2. All instruments shall be accurate to the tolerance 
levels specified in Attachment A and shall 
maintain these tolerance levels under project 
conditions as described in Article 1.8. 

3 .  Instrumentation shall.perform to the stated 
requirements whether stationary or mobile, and 
require minimal calibration if remounted or moved. 

1.5 SUBMITTALS 

A. Product Data: . Include catalog I1cut sheets,I1 data 
sheets, and flow characteristic curves. 

B. Shop Drawings: Include assembly drawings and wiring 
diagrams. 

Date: 10/11/96 
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C. Installation instructions, including recommended 

calibration procedures and installation details. 
1. Include frequency of calibration required at the 

time after system installation and regular 
intervals of time thereafter. 

records) used to complete the work as described 
herein. 

2.' Certification of test equipment (calibration 

D. Provide inspection and test procedures to the 
Construction Manager for review prior to testing. 

E. Test reports: Test reports shall list equipment used, 
perSon or persons performing the tests, date tested, 
device or circuit tested, and results of test. 

F. Calibration reports. 

G. Operation and maintenance manuals. 

H. Suggested spare parts inventory for each type of 
equipment. 

1.6 QUALITY ASSURANCE 

A. Instrumentation' equipment shall be industrial type, of 
the function and type specified in Part 2. 

B. Compatibility and Calibration: Instrumentation 
equipment provided shall be compatible with intended 
service. 
1. Instrument equipment shall be calibrated to 

2. Test equipment shall'be calibrated and shall be 
manufacturer's standards. 

traceable by tag number, make, and model number to 
the instrument certified by the National Institute 
of Standards and Technology (NIST). 

C. Manufacturers' Qualifications: Manufacturers shall have 
5 years of verifiable experience in the production of 
instrumentation equipment of the same type and similar 
performance as that specified herein. 

Date: 10/11/96 13400 ERA/WBS No: 1.1.1.1.2.3.6 
Rev.: 0 RE: HPP 3 of 11 SRP/20211/164 



1.7 

A .  

B. 

DELIVERY, STORAGE, HANDLING, AND SHIPPING 

Packing and Shipping 
1. Product shipping container(s) shall contain 

packing materials to prevent the entrance of water 
to instrument surfaces, interior, and exterior. 

2. Product shipping container(s) shall be clearly 
marked "FRAGILE - DO NOT DROP,Il and shall be 
furnished with an itemized invoice stating the 
contents and quantity of products contained 
therein. 

3 .  Ports for process, electrical, and/or pneumatic 
connections shall be plugged to prevent the 
interior accumulation of dirt and moisture. 

4. Ensure that closures used for covering, wrapping, 
or plugging openings shall not be made of 
polyvinyl chloride (PVC) or other plastics that 
contain chlorides. 

shall be packaged to minimize entry of dirt and 
moisture. 

5 .  Control components assembled prior to shipment 

Acceptance at the FEMP 
1. Products arriving at the FEMP shall be examined 

for general damage during shipping. Those 
products found to be damaged shall not be accepted 
at the FEMP. 

C. Storage and Protection 
1. Instrumentation equipment shall be stored 

according to manufacturer's requirements for 
storage, if information regarding storage is 
provided by the manufacturer. In cases where 
specific storage requirements are not provided, 
equipment shall be stored in a clean, dry area 
protected from the weather until required for 
installation. 

1.8 PROJECT CONDITIONS 

A. Services 
1. Operating Hours: 24 hours/day, 7 days/week, 52 

weeks/year. 

Date: 10/11/96 13400 ERA/WBS No: 1.1.1.1.2.3.6 
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2. Industrial design with a minimum plant life of 5 

years. 

B. Ambient Conditions 
1. Plant Location: Fernald, Ohio. 
2. Plant Elevation: Approximately 600 feet above sea 

3. Ambient Temperature Range: -20 to 110 degrees F. 
4. Barometric Pressure, inches Hg absolute (mean at 

5. Relative Humidity: Varies from 20 percent to 95 

level. 

70 degrees F) : 29.92. 

percent. 

C. Electrical Supply: 120 volts, single phase, 60 Hz. 

1.9 WARRANTY 

A .  Special Warranty 
1. 

1.10 MAINTENANCE 

No special warranty requirements apply. 

A. Maintenance Service 
1. Maintenance service numbers and information shall 

be provided along with product documentation sent 
in shipping. Maintenance policies and procedures 
shall be fully described in the maintenance 
documentation. 

B. Extra Materials 
1. Any extra/replacement parts or materials required 

to maintain acceptable product performance levels 
shall be referenced in the product documentation 
provided with shipping. 

Rev.: 0 RE: HPP 
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PART 2 

2.1 

A. 

B. 

C. 

Date: 
Rev. : 

PRODUCTS 

PRODUCTS /EQUIPMENT 

Pressure Gauges (See Attachment A, Sheet 1) 
1. Pressure element shall be bourdon tube or 

diaphragm. 
2. Gauge shall have a 4-1/2-inch dial, 1/2-inch 

threaded connection, and a shut-off valve. 
3. All gauges shall be vibration and shock resistant. 
4. Gauges shall be equipped with diaphragm seals. 
5. Scale shall be selected so that normal operating 

range is between 33 percent and 67 percent of 
span. 

6. Manufacturers: Helicoid, Dwyer, or McDaniel. 

Magnetic Flowmeters (see Attachment A, Sheet 2) 
1. Magnetic flowmeter shall comply with the following 

performance requirements: 
a. Rangeability shall be 10 to 1, minimum. 
b. Response time shall be adjustable to 10 

2. Signal converters/transmitters shall be two wire 
devices, and produce and output a pulse-duration 
output signal. Minimum output signal shall be 
equal to 0 percent of span and maximum output 
signal shall be equal to 100 percent span. Output 
shall be linear with respect to flow. Loop 
impedance shall be 750 ohms, minimum. Accuracy 
shall be plus and/or minus 0.50 percent of 
calibrated span. 
shall be NEMA 4 type. 

Rosemount Inc. 

seconds. 

The transmitter detector housing 

3. Manufacturer: Honeywell, Fischer & Porter, or 

Frequency Pulse Receiver 
1. Frequency pulse receiver shall be single channel 

and shall receive pulse-duration signal via a 
single metal pair data quality telephone line. 
Analog output signal shall be 4-20 mA DC. The 
receiver housing shall be NEMA 12 type. 

2. For installation detail see vendor submittal 
drawings. 

10/11/96 13400 ERA/WBS No: 1.1.1.1.2.3.6 
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D. 

3. Manufacturer: AGM, Divelbiss Corporation, or J 
Instrument . 

Pulse To Pulse Transmitter 
1. Pulse to pulse transmitter shall be single channel 

and shall receive a dry contact from PLC and 
convert to the pulse to pulse which can be 
transmitted via a one metal pair data quality 
telephone line. The transmitter housing shall be 
NEMA 12 type. 

drawings. 

Instrument. 

2. For installation detail see vendor submittal 

3. Manufacturer: AGM, Divelbiss Corporation, or J 

E. Pulse To Pulse Receiver 
1. Pulse to pulse receiver shall be single channel 

and shall redreive pulse to pulse signal via a 
single metal pair data quality telephone line. 
Receiver output shall be dry contact Form C, rated 
at 5 amperes @ 120 VAC. 
shall be NEMA 4 type. 

drawings. 

Instrument. 

The receiver housing 

2. For installation detail see vendor submittal 

3. Manufacturer: AGM, Divelbiss Corporation, or J 

F. Lightning Arrester, 
1. Lightning Arrester shall be UL listed and 

connected to the metal pair data quality telephone 
line. The unit shall automatically disconnect the 
telephone line under surge and peak current 
conditions, and automatically reconnect after the 
surge condition is no longer present. 

drawings. 

Instrument. 

2. For installation details see vendor submittal 

3. Manufacturer: MCG Electronic, Panamax, or J 

G. Isolator 
1. Isolator shall be UL listed and shall receive 

analog 4-20 mA DC input with an output of two 4-20 
mA DC outputs. Both outputs shall be isolated. 

Date: 10/11/96 13400 ERA/WBS NO: 1.1.1.1.2.3.6 
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H. 

2 .2  

A. 

2 . 3  

A. 

2 .  For installation detail see vendor submittal 

3. Manufacturer: AGM, Divelbiss Corporation, or J 
drawings. 

Instrument. 

Receiver Instruments 
1. See Attachment A, Sheet 3.  

MATERIALS 

See Attachment A for data sheets. 

LABELING 

Instrument Tagging (see Attachment C) : Instruments 
shall be tagged accordingly with a three-layer, 
laminated plastic plate 1 inch by 2 - 1 / 2  inches having a 
minimum of 1/16-inch thickness. 
1. Lettering shall be minimum 1/4 inch high and 

2 .  Tags shall be secured to the instruments by a 
boldly stamped. 

beaded SST chain or SST wire, 1 6  AWG minimum, so 
that they will remain attached to the instrument 
and not inhibit its operation. 

PART 3 EXgCUTION 

3.1 EXAMINATION 

A. Install and/or wire equipment following the 
instructions of the equipment manufacturers. 
1. After energizing and prior to start-up, check 

control circuits and programs for proper sequence 
of operation and interlocking functions. 

2 .  Any wiring changes required as a result of such 
checks shall be properly identified by changing 
terminal strip and/or wiring markers. 

Date: 10/11/96 
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3.2 SPECIAL INSTRUCTIONS 

.A. 

3 . 3  

A. 

a. . ' 

B. 

3 . 4  

General 
1. Instrument locations shall be as indicated on 

drawings approved for construction. 
deviation from the indicated locations shall be 
submitted to the Construction Manager for approval 
prior to implementation. 

handwheels or handles shall be facing the operator 
and easily accessible without any obstruction or 
interference. 

necessary to make the installation rigid. 

Any proposed 

2. The hand valves shall be positioned so that 

3. Support: Provide supports and brackets as 

FIELD QUALITY ASSURANCE 

Test equipment used shall be calibrated and traceable 
by tag number, make, and model number to the instrument 
certified by NIST. 
1, 

2. 

Test gauges shall have been calibrated within 90 
days prior to testing. 
Test gauges shall have a range of 0 to 150 psig, 
with marked resolution of 0.5 psig. 

Piping and tubing shall be pnewktically pressure 
tested with clean, dry, compressed air and in 
accordance with ASME B31.3, Paragraph 345.5. 

ADJUSTING 

A. Calibration: Calibrate instruments and components in 
accordance with manufacturer's calibration data over 
the full operational range; verify instruments to be 
within published specification and accuracy; affix a 
calibration sticker. 
1. Instruments shall be calibrated individually and, 

2. Components that have adjustable features shall be 
where applicable, as a system. 

carefully set for specific conditions and 
applications of this project. 

Rev.: 0 RE: HPP 
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3. Calibration sticker shall contain the following 
information: 
a. Equipment identification tag number. 
b. Range of calibration. 
c. Date and name of persons doing calibration. 
d. Date of next scheduled calibration. 

B. Calibration Ranges: 
1. Pressure Gauges,: Check at 10 percent, 50 percent, 

and 90 percent of their ranges for linearity 
within manufacturer's stated specifications. 

C. Acceptable Calibration Standards: 
1. 

2. 

D. Test 
1. 

2. 

Pressure 
a. 25 to 300 psi: Deadweight tester, 0.25 

Others 
a. 

percent accuracy (maximum). 

Equipment as specified by manufacturer's. 
instruction. 

Gauges : 
Test gauges shall have a calibration interval of . 
30 days. 
Test gauges shall have a range of 0 to 150 psig 
with marked resolution of 0.5 psig. 

3 . 5  CLEANING 

A. Instruments shall be cleaned in accordance with the 
manufacturer's recommended cleaning procedures. 

B. After cleaning, work shall be free from foreign 
material in accordance with the following: 
1. No residual material present that could cause the 

2. No residual moisture present. 
3. No corrosion products, such as rust, present. 

instrument to become inoperative. 

Date: 10/11/96 
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3 . 6  ATTACHMENTS 

The following 
1. Pressure 
2. Magnetic 
3. Receiver 

B. The following 
attached: 
1. Pressure 
2. Magnetic 

Instrument Data Sheets are attached: 
Gauges Sheet No. 1 
F1 owme t ers Sheet No. 2 
Instruments Sheet NO. 3 

Instrument Installation Details are 

Gauge with Isolation Valve Sheet No. 1 
Flowmeters With Transmitter Sheet No. 2 

C. Instrument Index 

END OF SECTION 

OUDATA\SPECS\OU-2W-l64\WBS 11236\13400 
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ATTACHMENT A 

INSTRUMENT DATA SHEETS 

D a t e :  09 /09/96  
0 

R e v . :  C RE: HPP 
13400 ERA/WBS No: 1. ,1 .1 .1 .2 .3.6 

SRP/20211/164 



4 5 3  

ATTACHMENT B 

INSTRUMENT INSTALLATION DETAILS 

D a t e :  09/09/96 
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ATTACHMENT C 

INSTRUMENT INDEX 

Date: 09/09/96 
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PART 1 

1.1 

A. 

1.2 

A. 

1 . 3  . 

SECTION 1 3 4 0 1  
PROGRAMMABLE LOGIC CONTROLLER 

GENERAL 

SECTION INCLUDES 

Pi 4 5 3  

Definition of design and performance requirements for 
the procurement, delivery, and installation assistance 
for the Programmable Logic Controller (PLC) that will 
support the leachate conveyance system. 

REFERENCES, CODES, AND STANDARDS 

National Fire Protection Association (NFPA) : 
1.  NFPA 7 0 - 9 6  National Electrical Code. 

SYSTEM DESCRIPTION 

A. The Contractor shall program, test, calibrate, and 
place into operation a PLC. 

B. Construction 
1. The PLC Central Processing unit (CPU) shall be 

solid-state design, The CPU operating logic shall 
be contained on plug-in modules for quick 
replacement. 
acceptable. 
operating in a hostile industrial environment 
(i.e., heat, electrical transients, RFI, 
vibrations, etc.), without fans, air conditioning, 
or electrical filtering (up to 110 degrees F and 
95 percent humidity). 

Chassis wired logic is not 
The controller shall be capable of 

C. The PLC shall have input facilities for the discrete 
input and 4-20 mA.DC analog unit signals specified and 
shown on drawings. The PLC shall produce isolated 
output contacts and 4-20 mA DC signals for control 
functions. Each CPU shall provide internal fault 
analysis with a failsafe mode, a dry contact output for 
remote location alarming, and a local indicator on the 
PLC frame in the event of a fault in the PLC. 

Date: 10/11/96  
Rev.: 0 RE: HPP 
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1.4 

A .  

1.5 

A. 

B. 

SUBMITTALS 

Vendor Drawings 
1. The vendor drawings shall incl de a full 

description of the PLC system, including 
documentation of operation theory, programming 
methods (i.e., ladder logic diagram; all contacts, 
coils, timers, latches, and each section of the 
ladder shall be clearly annotated and defined. 
The annotation of each of the input contacts 
representing a field device will clearly define 
the status of the device.), data codes and 
security features, and maintenance and trouble- 
shooting information. Schematics of all cards or 
units within the system, along with point-to-point 
wiring diagrams, shall be furnished after award of 
contract. 

chart of the logic implemented. The format of the 
flow chart and the annotation shall be proposed 
for acceptance by the Construction Manager before 
implementation. 

3 .  Two sets of the program and documentation shall be 
forwarded for review and comments at least 30 days 
before factory test. 

2. The documentation shall provide a sequential flow 

QUALITY ASSURANCE 

Manufacturer Qualifications: Company specializing in 
manufacturing the products specified in this section 
with minimum 5 years documented experience in 
manufacturing similar products. 

Installer Qualifications: Company specializing in 
performing the work of this section with minimum 3 
years related experience in process control system 
installation. 

Date: 10/11/96 
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A .  
0 lw6 

B. 

A .  

B. 

C. 

DELIVERY, STORAGE, AND HANDLING 

Packaging and shipping of the systems shall be in 
accordance with the following requirements: 
1. Immediately before packaging, all items shall be 

visually inspected by the Contractor for 
cleanliness and completeness. 
Installed equipment shall be placed in sealable 
plastic bags or wrapped in plastic film, which 
shall be sealed with sealing tape. Bagged 
desiccant shall be added before sealing. 

3. Items shall be wrapped (see 2 above) and placed in 
suitable shipping containers with sufficient 
cushioning material to prevent damage during 
shipment and storage. 

2 .  

Storage and Protection: 
clean dry place protected from the weather or according 
to manufacturer's recommendations, whichever is more 
stringent. 

Components shall be kept in a 

PROJECT CONDITIONS 

Services : 
1. Operating Hours: 24 hours/day, 7 days/week, 52 

2. Industrial design with plant life of 20 years. 
weeks per year. 

Ambient Conditions (building, except control room) : 
1. Plant Location: Fernald, Ohio. 
2. Plant Elevation: 600 feet above sea level. 
3 .  Ambient Temperature Range: 70 to 105 degrees F. 
4. Barometric Pressure, inches Hg absolute (mean at 

5. Relative Humidity: Varies from 35 percent to 60 
70 degrees F) : 29.92. 

percent. 

Electrical Supply: 
1. 120 volts, single phase, 60 Hz. 

Rev.: 0 RE: HPP 
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1.8 

A .  

1.9 

A .  

1.10 

A .  

SEQUENCING AND SCHEDULING 

The sequencing of work and scheduling of tasks shall 
follow the project schedule and milestones approved by 
the Construction Manager. Acquisition/delivery of 
system equipment shall adhere to and support the 
approved project schedule. 

W A R R A N T Y  

Special Warranty 
1. Correct defective work within a l-year period 

2. Provide 2-year manufacturer's warranty for system 
after substantial completion. 

components. 

OPERATION AND MAINTENANCE 

The Contractor shall furnish to the Construction 
Manager, two complete sets of operation and maintenance 
manuals. These shall include a complete description of. 
the recommended operating procedures, maintenance 
procedures, and a spare/replacement parts list for 
equipment items with catalog data, diagrams, and 
drawings or cuts describing the equipment. Each set 
shall include full size assembly and wiring diagrams. 
Drawings showing llas-builtll conditions shall be 
furnished to the Construction Manager. 

a 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A .  The PLC and its accessories shall be Allen Bradley, or 
equal. 

B. The CPU shall be SLC5/03 Base System, or equal. 

Date: 10/11/96 
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a 2 - 2  A. 

EQUIPMENT 

Control Processor 
1. The CPU shall contain all the relays, timers, 

counters, number storage registers, shift 
registers, sequences, arithmetic capability, and 
comparators necessary to perform the specified 
control functions. It shall be capable of 
interfacing sufficient discrete input, analog 
inputs, discrete outputs, and analog outputs to 
meet the specified requirements plus 25 percent 
excess capacity. 
capacitors to provide for orderly shutdown in the 
event the incoming power does not meet 
specifications. If this occurs, the processor 
will cease operation, forcing all outputs off. 
The processor shall have a memory protect capable 
of preventing unauthorized program changes. 

The power supply shall contain 

B. Memory 
1. The programmable controller memory shall have CMOS 

semi-conductor memory with battery backup or EPROM 
electrically alterable read only memory. The CMOS 
memory shall be a minimum of 2K with battery 
backup to retain the program during power 
interruptions of up to 1 year. An indicator shall 
show the status of the batteries and a reference 
shall be available through the discrete outputs to 
alarm the operator that the batteries should be 
changed. 

2. The unit shall be supplied with sufficient memory 
to implement the specified control-functions plus 
a reserve capacity of 25 percent of the total 
provided. This reserve capacity shall be totally 
free from any system use. 
programmed in a multi-node configuration with 
multiple series or parallel contacts, counters, 
timers, and arithmetic functions. 

The memory shall be 

Rev.: 0 RE: HPP 
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C. Controller 
1. The controller shall be programmed in annotated 

"ladder diagram" language. It shall be easily 
reprogrammed with a portable programmer. The PLC 
system shall be programmed by the vendor to 
accomplish the control and monitoring specified 
and shown on the drawings. Two documented copies 
of the operating program shall be furnished which 
allow direct, step-by-step, reloading of the 
system program. Copies of this program shall be 
furnished in the format used in the contract 
diagrams for conventional relay control systems. 
These diagrams shall reflect equipment name 
designations used in the PLC as well as the 
contract diagram equipment name designations 
(i.e., timer llQ1l in the contract drawing may 
bkome timer OL in PLC program). 
application software on 3-1/2 inch floppy disk 
shall be provided. 

2. Process Control Logic Description 
a. The FE/FIT012A and FE/FITO12B are analog 

input to the PLC. 
b. FY012A and FY012B are software functions 

monitoring the differential flow rate of flow 
elements FE/FIT012A and FE/FIT012B. 

the flow rate differential between FIOl2A and 
FI012B is greater than 5 percent. 

d. FSHH012B is a software function stopping PMP- 
001 and PMP-002, via XS-010, when the flow 
rate differential between FI012A and FIOl2B 
is greater than 10 percent. 

two digital outputs, one to the PLC for the 
pilot light (FAH-012A) and the second to 
alarm at the pump station. 
FSHH012B.is a software function sending two 
digital outputs, one to stop the pump and the 
second signal to the PLC for alarm. 

PLC to indicate the flow. 

Two sets of 

c. FSH012A is a software function alarming when 

e. FSH012A is a software function which sends 

f. 

g. FI012A and FI012B are analog outputs to the 

Date: 10/11/96 
Rev.: 0' RE: HPP 

13401 ERA/WBS No: 1.1.1.1.2.3.6 
6 of 13 SRP/2 02 11/ 16 4 



h. One analog 
recorder. 

c 4 5 3  
output to FIR012B is for the flow 

D. Power Supply 
1. The power supply shall operate at the following: 

a. 120V AC rms +_15 percent continuously. 
b. 120V AC lllls *30 percent maximum 30 seconds. 
c. 120V AC r m s  k100 percent maximum 17 

d. ’ Line spikes at lOOOV AC (5000 micro-seconds 
milliseconds. 

duration; 0.5 percent maximum duty). 

E. Input/Output Modules 
1. All input/output housings and modules shall be 

rugged construction with modules in place. 
Sufficient input and output modules shall be 
provided to implement the specified control 
functions. 
a. Discrete Input Modules - are defined as 

contact closure inputs from devices external 
to the programmable controller module. Input 
modules shall be shielded from short time 
constant noise and 60 Hz pickup. Individual 
inputs shall be optically isolated from low 
energy, common mode transients to 1500 volts 
peak from users wiring or other input/output 
modules. T h e  modules shall have LED lights 
to indicate a discrete input. 

contact closure output for on/off operation 
of devices external to the programmable 
controller module. The output modules shall 
be optically isolated from inductively 
generated, normal mode and low energy common 
mode transients to 1500 volts peak. All 
modules shall have LED lights to indicate 
output has been cycled on by the controller. 

c. Analog Input Modules - are defined as analog 
inputs or 1 to 5V DC, 0 to 1OV DC, or 4 to 20 
mA DC signals, where an analog to digital 
conversion is performed and the digital 
result is entered into the processor. Inputs 
are read every scan. 

b. Discrete Output Modules - are defined as 

Date: 10/11/96 
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d. Analog Output Modules - are defined as analog 
output or 1 to 5V DC, 0 to 1OV DC, or 4 to 20 
mA DC signals, where a digital-to-analog 
conversion is performed and the analog result 
is produced as an output. Outputs are 
produced on every scan. 

F. Input/Output Section 
1. Defined as heavy duty housing containing input and 

output control device that are directly connected 
to the controller. 

G. Programming Unit 
1. The programmer shall be capable of being directly 

plugged into the system without the requirement of 
additional hardware. All programming, monitoring, 
searching, and editing shall be accomplished with 
the programmer. These functions shall be capable 
of being done llon-linell while the process is 
scanning or "of f -line. The programmer shall 
display multiple series and parallel contact, 
coils, timers, counters, and calculate functions. 
The programmer shall also be able to monitor the 
status of all inputs, outputs, timers, counters, 
and coils. It shall have the capability to 
disable/force all inputs, outputs, and coils to 
simulate system operation. 
Itpower flow" through all elements and include a 
search function to locate any element and its 
program location. The processor status 
information, such as error indication and amount 
of memory remaining, shall be shown on the CRT 
screen. TWO sets of system operating Software on 
a 3-1/2 inch floppy disk along with documentation 
shall be provided. 

It shall also indicate 

Date: 10/11/96 
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H. Electrical Control Panels and Cabinets 
1. General 

a. Any control panel and/or cabinets the 
contractor provides for equipment including 
the system controller(s) shall be NEMA 
enclosure, Type 4. NEMA Type 12 is 
acceptable for equipment located in the 
control room or in clean areas. Cabinets 
constructed of metal shall have their 
exterior finished with primer and finish 
enamel, and the interior of the cabinet shall 
be finished in white enamel, except when the 
enclosure is stainless steel. The cabinet 
shall be permanently mounted and the 
pushbuttons shall be readily accessible from 
a walkway. Equipment in the control room 
will be mounted on a raised floor. 

All wiring internal to the panel shall be in 
accordance with NFPA 70 and rated for 
electrical service as follows: 
1) Instrument and alarm systems shall be 

The panel shall be provided with terminal 
blocks to receive all wires leaving the 
enclosure with no more than two wires per 
terminal. 

c. All internal wires shall run continuously 
(without splices) between instruments and/or 
terminal points. 

disconnection or removal of each individual 
component or device can be made without 
distortion or removal of wiring bundles, 
surface raceways, etc. 
Any instrument whose power sources exceed 30. 
volts DC or 30 volts AC shall be connected to 
panel electrical ground through a separate 
grounding conductor. 

2. Wiring 
a. 

operated from 120 volt, 60 Hz circuits. 
b. 

d. Wiring must be installed so that 

e. 

Rev.: 0 RE: HPP 
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3 .  Components and equipment 
a. Pushbuttons shall be heavy duty, oil tight, 

and mounted directly on the panel with rear 
access for wiring. 

b. Voltage transformers shall be air-cooled dry 
type rated for the service. 

c. Electrical protection for each major circuit 
shall be provided by appropriately sized 

’ fuses and/or circuit breakers. 
d. Permanently mounted nameplates shall be 

provided on the interior of the panel for 
identifying major components, and on the 
exterior of the panel for identifying the 
function of the associated pushbuttons. 
Nameplates shall be of a size that makes them 
readily observable, white, and engraved with 
black lettering. 

2.3 ACCESSORIES 

A. Tools and Special Equipment 
1. The Contractor shall furnish any tools and/or 

special equipment unique to the system required 
for maintenance and operation of the system such 
as, but not limited to: 
a. Card extenders 
b. Extraction tools 
c. Special cables 
d. Jumper connections 
e. Software 

Date: 10/11/96 
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2 . 4  FABRICATION 

A. Panel Fabrication Requirements 
1. A data access panel shall be furnished to display 

the process condition. 
a. The digital panel meters (FI-012A and B) 

shall have a display of at least 3-1/2 digits 
and shall be 14 mm high LED display. 
Accuracy shall be plus or minus 0.1 percent 
of full scale and plus of,minus one digit. 
The indicator input shall be 4-20 mA DC and 
power supply shall be 120 VAC. 

display, and power supply shall be 120 VAC. 

mounted, audible (buzzer) type, and power 
supply shall be 120 VAC. 

chart recorder type. The input shall be 4-20 
mA DC and power supply shall be 120 VAC 
(Refer to Section 13400, Article 2.1, 
Paragraph H) . 

prevent hot spots. 
clean of rust, dirt, weld spatter; oil, grease, 
crayon, and other loose materials prior to 
painting. If painted, rust inhibiting prime coat 
shall be applied in a dust-free sheltered area as 
soon as possible after surface preparation to a 
minimum dry film thickness of 1-1/2 mils. 
Temperature of adjacent air and surface to be 
coated shall be within the limits recommended by 
the coating manufacturer. Materials shall be 
prepared, mixed, applied, and cured in accordance 
with coating manufacturer's instructions. 

b. The pilot light (FAH-012A) shall be LED 

c. The flow alarm (FAHH-012B) shall be panel- 

d. The instrument receiver (FIR-012B) shall be 

2. Cabinets and enclosures shall be designed to 
Surfaces shall be dry and 

a Date: 10/11/96 
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PART 3 

3.1 

A. 

B. 

3.2 

A. 

EXECUTION 

ONE DAY ACCEPTANCE TEST 

A l-day acceptance test is required. The system must 
run continuously for one consecutive 24-hour period. 
During this period, all system functions shall be 
exercised and any system interruption and accompanying 
component, subsystem, or program failure shall be 
logged for cause.of failure, as well as time of 
occurrence and duration of each failure. A failure 
shall cause termination of the l-day acceptance test. 
When the cause of a failure has been corrected, a new 
l-day acceptance test shall be started. 

Each time the contractor's technician is required to 
respond to a system malfunction, the technician must 
complete a report which shall include details 
concerning the nature of the complaint or malfunction, 
and the resulting repair action required and taken. 

FACTORY TESTING . 

Test 
1. All electrical equipment containing a solid-state 

logic system shall be tested for a minimum of 40 
hours at an ambient temperature of 120 degrees F 
prior to shipment from the factory. For testing, 
the equipment shall be interconnected with devices 
which will cause it to repeatedly perform all 
operations it is expected to perform in service 
with loads of the various components equivalent to 
those which will be experienced in actual service. 
the Construction Manager may witness testing of 
the units. .Solid-state logic systems shall be 
tested as complete assemblies. Testing of 
individual components or modules will not be 
acceptable. 
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3 . 3  

END OF SECTION 

P, 4 5 3  

PROTECTION 

During the course of installation, it is the 
Contractor’s responsibility to take appropriate 
measures to maintain the general work area in a clean 
and safe condition. 

OUDATAkPECS\OU-2W 164\WBS 1 123 6\134O 1 
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FEMP LCS-SPEC-REV 0 
Section 15000: Mechanical 

SECTION 15000 

MECHANICAL 

PART1: GENERAL 

1.01 

A. 

B. 

1.02 

A. 

B. 

C. 

SCOPE 

This section includes material and equipment for: 
1. 

2.. 

3. 

4. 
5 .  
6. 

Permanent lift station electrically- actuated isolation valve, lift station control 
panel, associated instrumentation, sealed 12 VDC battery, battery charger, alarm 
light, alarm sirens and all other work indicated on Construction Drawings or as 
specified herein. 
Leachate collection and leak detection manhole manual valves, control panel and 
associated instrumentation, sealed 12 VDC battery, alarm lights, and all other 
work indicated on Construction Drawings or as specified herein. 
Access covers for the leak detection and leachate collection manholes, permanent 
lift station, and LCS, LDS, and redunded LCS cleanouts. 
Leachate transmission system vent pipe and vent pipe support. 
Leachate transmission system auxiliary connection. 
Temporary gravity line flow control valve. 

Additional work included in this section is the testinglstartup and necessary support for 
testing/startup activities of the following: 
1. Leak detection and leachate collection manhole manual sampling valves, manual 

monitoring valves and manual isolation valves. 
2. Permanent lift station electrically actuated isolation valve, lift station alarms and 

level control panel, associated instrumentation, sealed 12 VDC battery, battery 
charger, alarm light, and alarm sirens. 
Leak detection manhole and leachate collection manhole control panels, associated 
instrumentation, and alarm lights. 
Temporary gravity line flow control valve. 

3. 

4. 

RELATED SECTIONS AND PLANS 

Section 02605 - High Density Polyethylene (HDPE) Manholes, Pipe, and Fittings 

Section 16050 - Basic Electrical Materials and Methods 

Construction Quality Assurance (CQA) Plan 

GE3900-22.1lF9630226.SPE 0 15000-1 96.10.07 



1.03 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

1.04 

A. 

B. 

FEMP LCS-SPEC-REV 0 
Section 15000: Mechanical 

REFERENCES 

Materials and methods shall conform to applicable requirements of documents listed 
below. In case of conflict between this Section and the listed documents, the 
requirements of this Section shall prevail. 

Latest version of American National Standards Institute (ANSI) standards: 
1. ANSI A13.1 Standard Specification for Piping and Piping Systems. 
2. ANSI A74 Standard Specification for Cast Iron Soil Pipe and Fittings. 

Latest version of American Petroleum Institute (API) standards: 
1. API 1104 Standard Specification for Welding of Pipeline and Related 

Facilities. 

Latest version of American Society of Mechanical Engineers (ASME) standards: 
1. ASME B2.1. Standard Specification for Pipe Threads. 
2. ASME B16.1. Standard Specification for Cast Iron Pipe Flanges and 

Flanged Fittings. 
3. ASME B31.9. Standard Specification for Building Services Piping. 

Latest version of American Society for Testing Materials (ASTM) standards: 
1. ASTM F 477. 

2. ASTM A 312. 

Standard Test Method for Elastomeric Seals (Gaskets) for 
Joining Plastic Pipe. 

National Electrical Manufacturers’ Association (NEMA) : 
1. NEMA ICs 6-93 Industrial control and Systems-Enclosures 

American Institute of Steel Construction (AISC): 
1. Manual of Steel Construction, Ninth Edition 

SUBMITTALS 

Submit shop drawings with the type of construction materials, manufacturer and 
catalog or model number, electrical characteristics, etc. for products in this Section to 
the Construction Manager for review at least 30 calendar days from Notice to Proceed. 

Submit to the Construction Manager for review and approval at least 30 calendar days 
from Notice to Proceed shop drawings that include dimensions, ratings, mounting 

15000-2 



FEMP LCS-SPEC-REV 0 
Section 15000: Mechanical 

requirements, clearances, components interface, wiring diagrams and other information 
required for evaluation and complete installation. 

C. Submit “Record” copies of all shop drawings to the Construction Manager before final 
inspection and acceptance. 

D. After completion of the work, furnish and deliver 4 copies of complete operating 
instructions, installation and maintenance instructions, and spare parts bulletins. 

PART 2 PRODUCTS 

2.01 LEACHATE COLLECTION AND LEAK DETECTION MANHOLE 
EQUIPMENT 

A. Furnish control panels to house leak detection and level alarm equipment. 

B. Fufish control panel enclosure exposure rated National Electrical Manufacturer’s 
Association (NEMA) ICs 6 ,  Type 3R, constructed of 14 gauge G-90 galvanized steel, 
with all surfaces phosphatized, finished inside and outside with ANSI 61 gray polyester 
powder finish, ’with an outer door and inner panel face door and the following features: 
1.  Provide the panel with a full width drip shield formed into the top cap to prevent 

standing water from dripping into the interior when door is opened. 
2. Furnish The panel drip shield and formed edges of the enclosure to provide a 

seating surface for the full door gasket. 
3. Equip the outer door and inner panel face door with two galvanized hinges with 

stainless steel hinge pins. 
4. Equip the panel outer door with two padlock-capable draw-pull latches. 
5 .  Provide the panel with removable steel component mounting panel plate finished 

in white enamel and drilled and tapped for component mounting. 

C. Furnish power to the control system from a 12 VDC source supplied by a pole 
mounted 53 watt solar collector with a NEMA ICs 6 ,  Type 3R sealed control module 
and 115 Amp/hour sealed lead acid battery in a NEMA ICs 6 ,  Type 3R enclosure. 
Mount solar collector on pole facing due south at the angle recommended by the 
manufacturer. 

D. Include the following as standard features for the control panel. 
1. 
2. 

Terminal strip to allow for easy connection of external components. 
Two (2) Programmable Level Controller/L.evel Indicators mounted in a cutout on 
the inner panel face door, with the following: 

GE3900-22.llF9630226.SPE 15000-3 96.10.07 
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E. 

F. 

2.02 

A. 

B. 

a. 
b. 
c. 
d. 
e. 
On-Off spring return to OFF, single pole, single throw switch, NEMA Type 3R, 
rated 0.5 Amp, 24 VDC, mounted on inner panel door face for alarm light 
testing. 
Three (3), single pole, Class 8700, industrial control relays, NEMA Type 600, 
with normally open contacts, rated at 24 VDC, 5 Amp, with 12 VDC coil. 
One (l), single pole, Class 9050 timing relay, NEMA Type PM, rated at 
24 VDC, with timing range of at least 2 hours. 

Digital level indication readout accurate to f 0.1-inch of water. 
Minimum of 2 alarm relay contacts rated at 5 amps at 120 VAC. 
Minimum of 2 alarm signal inputs rated at 4-2OmA1250 Ohms, 0-10 Volts. 
Full span accuracy of 0.20 percent. 
Input signal smoothing for 120 second. 

3. 

4. 

5 .  

Furnish submersible level transmitter with the following: 
1. Solid state semiconductor sensor. 
2. 
3.  
4. 
5.  

Furnish alarm light with an intensity of 50 candelas, pipe mount,'amber color, strobe 
type, with a flash rate of 60 flashes per minute, rated at 12 VDC, weatherproof marine 
type. 

Housing of 316 stainless steel . 
Range of 0-14 feet of water, 0-6 psi with 4-20 mA output. 
Full span accuracy of f0.50 percent. 
Fifty (50) feet of lead wire. 

LEACHATE COLLECTION AND LEAK DETECTION MANHOLE CONTROL 
PANEL FUNCTIONAL OPERATION 

For each OSDF cell, with the cell number herein indicated by the "*'' symbol, when 
the leachate collection system manhole level transmitter LT-*02 transmits a Hi-Hi level 
signal to the Programmable Level Controller/Level Indicator LIC-*02, the LIC Hi-Hi- 
level contact closes, energizing relay *Y2 (Hi-Hi Level) , which energizes relay *TY4 
(Alarm Light Timer), which then energizes relay *Y3 (Alarm Light) and the alarm 
light LA-*01 begins flashing and continues operation for at least 2 hours after the level 
transmitter ceases sending a Hi-Hi level signal unless alarm light timer is manually 
reset. 

For each OSDF cell, with the cell number herein indicated by the ".*" symbol, when 
the leak detection system manhole level transmitter LT-*01 transmits a Hi-Hi level 
signal to the Programmable Level Controller/Level Indicator LIC-*01 , the LIC Hi-Hi- 
level contact closes, energizing relay *Y 1 (Hi-Hi Level), which energizes relay *TY4 
(Alarm Light Timer) which then energizes relay *Y3 (Alarm Light) and the alarm light 
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LA-"01 begins flashing and continues operation for at least 2 hours after the level 
transmitter ceases sending a Hi-Hi level signal unless alarm light timer is manually 
reset. 

LEACHATE COLLECTION AND LEAK DETECTION MANHOLE VALVES 

Furnish leachate collection manhole monitoring valves consisting of 112 inch polyvinyl 
chloride (PVC) ball valves with NPT threaded connectors, Teflon backed ethylene 
propylene diene (EPDM) seats and EPDM seals, rated at 30°F to 120"F, 150 psig, 
and mounted on an HDPE service saddle fitting with a noncorroding threaded insert 
on the leachate collection and redundant leachate collection system containment pipes 
for monitoring leakage from the carrier pipe. 

Furnish leachate collection manhole sampling valves consisting of 1/2 inch PVC ball 
valves with NPT threaded connectors, Teflon backed EPDM seats and EPDM seals, 
rated at 30°F. to 120"F, 150 psig, and mounted on an HDPE service saddle fitting 
with a noncorroding threaded insert on the leachate collection and redundant leachate 
collection system carrier pipes for sampling leachate. . . 

Furnish leachate collection manhole check valve from APCO Valve and Primer Corp. , 
Series 906GEIF (or equal), consisting of 6-inch flanged Type 316 stainless steel double 
door check valve with EPDM seat, low torque Type 316 stainless steel torsion spring, 
Type 316 stainless steel doors, hinge pin, and stop pin. Doors shall require less than 
9 inches of water head to begin to open, rated at 30°F to 120"F, 125 psig, and 
mounted in the leachate collection system carrier pipe with any required spacers for 
proper valve operation. Mount the check valve downstream of the butterfly valve. 

Furnish leachate collection manhole manual butterfly valves consisting of 6-inch 
flanged PVC wafer style, lever action, Type 75, butterfly valve with PVC disc, EPDM 
seats, EPDM seals rated at' 30°F to 120"F, 100 psig, and mounted in the leachate 
collection and redundant leachate collection system carrier pipes with any required 
spacers for proper valve operation. 

Furnish leak detection manhole monitoring valve consisting of 1/2 inch PVC ball valve 
with NPT threaded connectors, Teflon backed EPDM seats and EPDM seals, rated at 
30"F.# to 120"F, 150 psig, and mounted on an HDPE service saddle fitting with a 
noncorroding threaded insert on the leak detection containment pipe for monitoring 
leakage from the carrier pipe. 

Furnish leak detection manhole check valve from Red Valve Co. , Series 37 (or equal) 
consisting of a 3-inch flanged EPDM in-line check valve rated at 30°F to 120"F, 
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100 psig, and mounted in a flanged SDR 13.5 spool piece before installation in the 
leak detection system manhole outlet piping. 

TEMPORARY GRAVITY LINE FLOW CONTROL VALVE 

Furnish temporary gravity line manual butterfly valve from CSR Polypipe, Assembly 
8771 (or equal) consisting of 6-inchhO-inch HDPE dual contained fusion type butterfly 
valve with Type 316 stainless steel disk and stem, and EPDM seats. Include 7-feet 
stem extension with 3/4-inch type 316 stainless steel shaft, 1 1/2-inch HDPE guide 
sleeve with stabilizer fins. Manufacture HDPE components from resin satisfying the 
requirement for Article 2.02 "HDPE Compound" of Section 02605. Valve shall be 
installed by fusion personnel in accordance with Article 3.05 "HDPE Pipe Joints, 
Fittings, and Appurtenances Connections" of Section 02605. 

PERMANENT LIFT STATION EQUIPMENT 

Furnish the control panel to house level detection, level alarm and isolation equipment. 

Furnish control panel enclosure exposure rated NEMA ICs 6, Type 3R, constructed 
of 14 gauge, G-90 galvanized steel, with all surfaces phosphatized, finished inside and 
outside with ANSI 61 gray polyester powder finish, with an outer door and inner panel 
face door and the following features. 
1. Provide the panel with a full width drip shield formed into the top cap to prevent 

standing water from dripping into the interior when door is opened. 
2. Furnish the panel drip shield and formed edges of the enclosure to provide a 

seating surface for the full door gasket. 
3. Equip the outer door and inner panel face door with two galvanized hinges with 

stainless steel hinge pins. 
4. Equip the panel outer door with two padlock-capable draw-pull latches. 
5. Provide the panel with removable steel component mounting panel plate finished 

in white enamel and drilled and tapped for component mounting. 

Furnish power to the control system from a 120 volt, 60 hertz, 1 phase power feed. 

Include the following as standard features for the control panel. 
1. Heater with adjustable thermostat to promote even distribution of heat and 

elimination of hot spots and condensation. Heater element shall be mounted in 
a space between the subpanel and the back of the enclosure and provide a 
minimum of 50 watts of heating capacity at 120 VAC. 
Terminal Strip: to provide easy connection of external components. 2. 

a 

a 
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3. One (1) Programmable Level Controller/Level Indicator mounted in a cutout on 
the inner panel face door, with the following: 
a. 
b. 
c. 
d. 
e. 
One (1) Honeywell UDC 3000 Versa-Pro Universal Digital Programmable Level 
Controller/Level Indicator mounted in a cutout on the inner panel face door, with 
the following: 
a. Digital level indication readout accurate to sf:  0.1-inch of water. 
b. Minimum of 2 alarm relay contacts rated at 5 amps at 120 VAC. 
c. Minimum of 2 alarm signal inputs rated at 4-2OmA/250 Ohms, 0-10 Volts. 
d. Full Span accuracy of k0.20 percent. 
On-off spring return to OFF, single pole, single throw switch, NEMA Type 3R, 
rated at 5 Amps, 24 VDC mounted on inner panel door face for alarm testing. 
One (1) 5 pole, Class 8501 industrial control relay, NEMA Type A 600, rated 
600 volt, 10 Amp, with 120 VAC coil with 2 normally open contacts and 3 
normally closed contacts 
One (1) 115-VAC to 12-VDC, 100 mA rectifier for level control panel norma1 
12-VDC supply power. 
One (1) single pole Class 9050 timing relay, NEMA type PM, rated at 12 VDC 
with timing ranges of at least 2 hours. 
The following Class 8700 industrial control relays, NEMA Type 600, rated at 
24 VDC, 5 Amp, with 12 VDC coil as follows: 
a. Two (2) 2-pole with 1 normally open contact and 1 normally closed contact. 
b. One (1) 2-pole with 2 normally open contacts. 
c. One (1) 4-pole with 1 normally open contact and 3 normally closed contacts. 

Digital level indication readout accurate to f 0.1-inch of water. 
Minimum of 4 alarm relay contacts rated at 5 amps at 120 VAC. 
Minimum of 4 alarm signal inputs rated at 4-2OmA/250 Ohms, 0-10 Volts. 
Full Span accuracy of f0.20 percent. 
Input signal smoothing for 120 second . 

4. 

5. 

6. 

7 .  

8. 

9. 

E. Furnish submersible level transmitter with the following: 
1. Solid state semiconductor sensor. 
2. 
3. 
4. 
5. 

Housing of 3 16 stainless steel . 
Range of 0-14 feet of water, 0-6 psi with 4-20 mA output 
Full span accuracy of f0.50 percent. 
Fifty (50) feet of lead wire. 

F. Furnish alarm light pipe mount, amber color, strobe type, with a flash rate of 60 
flashes per minute, an intensity of 50 candelas, rated at 12 VDC, weatherproof marine 
type. 
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G. Furnish industrial siren, motor driven, UL Listed, heavy duty, weatherproof rated at 
120 VAC, 110 dB at 100 yards. 

H. Furnish industrial siren, UL Listed, heavy duty, weatherproof rated at 12-VDC, 40 dB 
at 25 feet. 

I. Furnish sealed lead acid battery, maintenance free-valve regulated rated. at 12-VDC, 
50 Watt, 40 Amp/hr with a NEMA ICs 6 Type 3R enclosure. 

J. Furnish 12-VDC solid state battery charger, rated at 120 VAC input, 12-VDC output, 
30/2 Amp fully automatic with analog ammeter. 

PERMANENT LIFT STATION CONTROL PANEL FUNCTIONAL OPERATION 2.06 

A. The permanent lift station level control panel normal power supply is from a 120-VAC 
breaker to a 115-VAC to 12-VDC rectifier (PS-110). The rectifier (PS-110) supplies 
12-VDC power to the LICs and control relays. Relay 10Y5 is normally energized and 
the relay coil (120 VAC) is fed from the same breaker as the rectifier. With 10Y5 
energized its normally open contacts 1-2 and 3-4 are closed supplying 12-VDC power 
to the level control system. 

B. If the 120-VAC breaker trips or if 120-VAC power is lost, relay 10Y5 deenergizes, 
the normally open contacts 1-2 and 3-4 open, and the normally closed contacts 5-6 and 
7-8 close supplying 12-VDC backup power from a 12-VDC sealed battery (PS-111) 
mounted in the control panel. Also relay 10Y5 contact 9-10 closes which energizes 
timing relay 10TY4 which energizes the 12-VDC alarm light (LA-110) and 12-VDC 
'(LA-1 11B) alarm siren. 

C. When 120-VAC power is restored, relay 10Y5 energizes, .the normally open contacts 
1-2 and 3-4 close, and the normally closed contacts 5-6 and 7-8 open, isolating the 
12-VDC backup power (PS-111) and restoring the normal 12-VDC power from the 
rectifier (PS-110) for the control panel. 

D. If the 12-VDC control power fuse (10-1) blows, relay 10Y6 deenergizes, the normally 
closed contacts 1-2 and 3-4 close supplying 12-VDC backup power from a 12-VDC 
sealed'battery (PS-111) mounted in the control panel. Relay 10Y6 contact 7-8 opens 
to isolate the relay from the 12-VDC backup power. Also relay 10Y6 contact 5-6 
closes which energizes timing relay 10TY4 which energizes the 12-VDC alarm light 
(LA-1 10) and 12-VDC (LA-1 11B) alarm siren. 
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E. When normal 12-VDC power (PS-110) is restored, relay 10Y6 energizes, the normally 
closed contacts 1-2 and 3-4 open isolating the 12-VDC backup power and restoring the 
normal 12-VDC power from the rectifier. (PS-110) for the control panel. 

F. When the permanent lift station level transmitter transmits a Hi-Hi level signal to the 
Programmable Level Indicator/Controller, LIC-110, the Hi-Hi level contact closes, 
energizing relay lOYl which closes the permanent lift station inlet motor operated 
valve (V-001) and energizes relay 10TY4 (alarm time relay) which energizes relay 
10Y2 (alarm light and alarm siren relay) and the 12-VDC alarm light (LA-1 10) begins 
flashing and the 120-VAC alarm siren (LA-1 11A) sounds 'and both continue operation 
for at least 2 hours after the level transmitter ceases sending a Hi-Hi level signal unless 
the alarm timer is manually reset. 

G. When the permanent lift station annular space level transmitter transmits a Hi-Hi level 
signal to the Programmable Level IndicatorKontroller, LIC-111, the Hi-Hi level 
contact closes, energizing relay 10Y3 which closes the permanent lift station inlet 
motor operated valve (V-001) and energizes relay 10TY4 (alarm time relay) which 
energizers relay 10Y2 (alarm light and alarm siren relay) and the 12-VDC alarm light 
(LA-110) begins flashing and the 120-VAC alarm siren (LA-111A) sounds and both 
continue operation for at least 2 hours after the level transmitter ceases sending a Hi- 
Hi level signal unless the alarm timer is manually reset. 

H. The High 2 level, High 1 Level, and Low level contacts in the Programmable Level 
Indicator/Controller (LIC-1 IO) will be available for permanent lift station pumps 
control. The wiring and programming of those setpoints are given in Section 15160 
and as indicated on the Construction Drawings. 

2.07 PERMANENT LIFT STATION MANHOLE LEACHATE TRANSMISSION 
SYSTEM HEADER ISOLATION VALVE 

A. Furnish the permanent lift station manhole leachate transmission system header 
isolation valve consisting of a 6-inch flanged safe block PVC ball valve with EPDM 
valve seals, Teflon backed EPDM seats, rated at 30°F to 120"F, 150 psig with a BV 
Series electric actuator rated at 120 VAC. The electric valve actuator shall fail closed 
upon loss of electric power by means of a return spring or a backup battery pack. 
Furnish electric value actuator with reversing type, capacitor run motor design, 
thermally protected with a permanently lubricated gear train in a NEMS ICS6, Type 
4 enclosure. Provide actuator with manual override, visual position indicator, and bolt 
circle to match header isolation valve. 
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2.08 FRAME AND COVERS 

Section 15000: Mechanical a 
A. Frame and access covers shall be single leaf of the size indicated on the Construction 

Drawings. Metal curb, complete with counter flashing and 1-inch rigid insulation shall 
be 14 gauge, Type 316 stainless steel. The 12-inch curb shall be formed with a 3-1/2- 
inch flange which includes holes at 6 inches on center for attachment to the concrete 
slab with expansion anchors. Metal cover, complete with 1-inch insulation covered 
by metal liner, and inside handle, shall be 14 gauge, Type 316 stainless steel. 

B. Frame and access cover shall be assembled with spring hinges entirely contained 
within cover to prevent outside tampering. All hardware shall be cadmium plated. 
Cover shall be equipped with automatic hold open arm, complete with grip handle, 
which provides easy one-hand release. Spring latch, providing inside and outside 
operation, shall include provision of locking from the outside. Cover shall provide for 
venting of the manhole and prevent infiltration of surface-water runoff from entering 
the manhole. 

C. Frame and access cover for temporary gravity line cleanout shall be as indicated on 
the Construction Drawings. 

LTS VENT PIPE AND VENT PIPE SUPPORT 2.09 

. A. LTS Vent Pipe 
1. Design, fabrication, and erection of structural steel shall be in accordance with 

American Institute of Steel Construction (AISC) Manual of Steel Construction, 
Ninth Edition. 
Pipe shall be seamless, Type 316 stainless steel, ASTM A-312, and ASTM 1-53, 
beveled ends. 
Fittings shall be seamless Type 316 stainless steel buttweld ASTM A-403. 
All welding electrodes shall be AWS D1.l Class E316. Visually inspect all 
welds. 
Vent pipe shall have Type 304 stainless steel insect screen with a 18 x 18 mesh 
constructed of 0.009-inch diameter wire. 
Vent pipe shall be equipped with a 4 inch quick connect hose coupling with chain 
connected locking dust plug manufactured of Type 316 stainless steel. 

2. 

3. 
4. 

5. 

6. 

B. LTS Vent Pipe support 
1. Support shall be able to resist loads of 1,OOO pounds vertical and horizontal, have 

3 legs, be fabricated from Type 316 stainless steel, and be connected to the 
manhole cover slab. 
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2.10 AUXILIARY CONNECTION 

A. Auxiliary connection shall be constructed of Type 316 stainless steel. 

B. Quick connect shall be a 3-inch disconnect with Buna-N seals, rated at 30°F to 120"F, 
lOO.psig, NPT threads. 

2.11 FLANGE GASKETS 

A. Furnish low torque type flange gaskets in accordance with ASTM F 477. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Install all materials included in this Section in compliance with the manufacturer's 
written installation instructions. 

B. Fabricate the control systems as shown on the approved shop drawings. Install 
controls and perform all necessary field electrical work to connect the local and remote 
control devices. 

C. Control panel signal and control circuit wiring shall conform to the following: 
1. Run all wires in plastic wireways except field wiring, wiring run between mating 

blocks in adjacent sections, wiring from components on a swing-out panel to 
components on a part of the fixed structure, and wiring run to panel-mounted 
components. 
Wiring run from components on a swing-out panel to other components on a fned 
panel shall be made up in tied bundles. Tie these bundles with nylon wire ties. 
and secure to panels at both sides of the "hinge loop" so that conductors are not 
strained at the terminals. 
Tie wiring run to control devices on the front panels together at short intervals 
(6 inches maximum) with nylon wire ties and secured to the inside face of the 
panel using adhesive mounts. 

4. Run wiring to rear terminals on panel-mount instruments in plastic wireways 
. secured to horizontal brackets run above or below the instruments in 

' 
approximately the same plane as the rear 'of the instruments. 

5 .  Conformance to the above wiring installation requirements shall be reflected by 
details shown on the shop drawings. 

2. 

3. 
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6. 

7.. 

Tag instrument signal circuit conductors with unique multiple digit numbers 
consistent with Section 16050 of these specifications. 
Tag black and white wires from the circuit breaker panel board including the 1- 
or 2-digit number of the branch circuit breaker. 

D. Installation, calibration, testing and start-up instructions are as follows: 
1. Provide the installation personnel with a final reviewed copy of the shop drawings 

and data. Install all external wiring in conformance with Section 16050 of these 
specifications. All systems shall be installed, conriected, calibrated, and tested 
as described below. 
a. 

b. 

C. 

d. 

Install the instrument process sensing lines in a similar manner to the 
installation of conduit specified under Section 16050. Run individual tubes 
parallel and near the surfaces from which they are supported. Use supports 
at intervals of not more than 3 feet of rigid tubing. 
Form bends with the proper tool and to uniform radii. Bends shall be made 
without deforming or thinning the walls of the tubing. Use plastic clips to 
hold individual plastic tubes parallel. Square-cut ends of tubing and clean 
before insertion in the fittings. Provide bulkhead fittings at all panels 
requiring pipe and/or tubing entries. 
The Subcontractor shall have a technical field representative instruct the 
installation personnel on any and all installation requirements. Thereafter, 
the technical field representative shall be readily available by telephone to 
answer questions and supply clarification when needed by the installation 
personnel. 
After all installation and connection work has been completed, the technical 
field representative shall check it for correctness, verifying polarity of 
electric power and signal connections, making sure all process connections 
are free of leaks, and all other similar details. The technical field 
representative shall certify in writing to the Subcontractor that for each loop 
or system checked out, all discrepancies have been corrected by the 
installation personnel. 

E. Attach access covers to concrete slab with expansion anchors. Provide a watertight 
connection between the access cover and the concrete slab. 

[END OF SECTION] 
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SECTION 15160 

LIFT STATION PUMPS 

PART 1 GENE= 

1.1 SECTION INCLUDES 

A. Materials, equipment, components, and services 
necessary for furnishing and installing two 
automatically controlled lift station pumps and 
furnishing one spare pump. 

1.2 RELATED SECTIONS 

A. Section 15000 - Mechanical. 

B. Section 16050 - Basic Electrical Materials and Methods. 

1.3 . REFERENCES 

A. National Fire Protection Association (NFPA) : 
1. . NFPA 70 National Electrical Code, 1996 

Edition. 

B. American National Standards Institute (ANSI): 
1. ANSI B16.1-89 Cast Iron Pipe Flanges and 

2. ANSI 360-86 ' UL Standard for Safety Liquid- 
Flanged Fittings. 

Third Ed., 1994 Tight Flexible Steel Conduit, 
Third Edition. 

C. National Electric Manufacturers Association (NEMA): 
1. NEMA ICs 2-93 Industrial Control and Systems 

Controllers, Contactors, and 
Overload Relays Rated Not More 
Than 2000 Volts AC or 750 
Volts DC. 

Enclosures. 
2. NEMA ICs 6-93 Industrial Control and Systeqs 

3. NEMA MG 1-93 Motors and Generators. 
Rev. No. 2, 1995 

Date: 10/11/96 15160 ERA/WBS No: 1.1.1.1.2.3.6 
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D. . 

E. 

1 .4  

A. 

Hydraulics Institute Standards - 1995. 

Underwriters Laboratories, Inc. (UL) : 
1. UL 67-93 UL Standard for Safety 

Eleventh Ed., 1995 Panelboards. 
2. Electrical Construction Materials Directory, 1995. 

SUBMITTALS 

Support Literature: 
1. The Subcontractor shall submit dimensional 

drawings with size, weight, ratings, materials of 
construction, pump curves, and test procedures 
from the pump manufacturer for the pump and 
related equipment specified herein. 

2. Installation Instructions. 
3. Operation and Maintenance Instructions: 

a. The pump manufacturer shall supply a complete 
set of comprehensive written instructions to 
enable an operator to properly operate and 
maintain the equipment supplied. Content of 
the instructions shall assume the operator is 
familiar with pumps, motors, piping, and 
valves, but that the operator has not 
previously operated nor maintained the exact 
equipment supplied. 

system manual applicable solely to the pump 
equipment and related devices supplied by the 
manufacturer, as specified herein. 

limited to, the following: 
(1) Descriptions of, and operating 

b. The instructions shall be prepared as a 

c. The instructions shall include, but not be 

instructions for, each major component 
of the complete pump package as 
supplied. 

and pump controls in all intended modes 
of operation. 
Instruction for adjustments which must 
be performed at initial start-up of pump 
equipment, adjustments required after 
the replacement of liquid level control 

(2) Instructions on operation of the pump 

(3) 

Date: 10/11/96 
Rev.: 0 RE: OC/TF 
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C. 

1.5 

A. 

B. 

C. 

D. 

Date: 
Rev. : 

(4) 

system components, and adjustments as 
required in the course of preventative 
maintenance as specified by the 
manufacturer. 
Service instructions for major 
components not manufactured by the pump 
package manufacturer, but supplied by 
the manufacturer in accordance with the 
specifications. In such case, the 
literature supplied by the actual 
manufacturer shall be incorporated as 
appendices. 
Electrical schematic diagram of the pump 
and control package. 
Layout drawings of the pump package as 
supplied showing the location of all 
submersible pumps, baseplates, and guide 
assemblies. Drawings shall provide 
necessary information to ensure proper 
installation and alignment of the guide 
rails and baseplate to the pump. 

Certificates of Conformance: Manufacturer shall 
certify and provide data which indicate that supplied 
products ‘meet or exceed the requirements of this 
specification. 

Suggested spare parts inventory. 

QUALITY ASSURANCE PROGRAM 

Manufacturer: 
of the equipment and other items specified in this 
section having a minimum 3 years documented experience. 

Company specializing in the manufacture 

All work shall comply with NFPA 70. Use of conduit for 
equipment ground is prohibited. 

Products shall be listed in the UL Electrical 
Construction Materials Directory for the purpose 
specified and indicated. 

Operational Test: 

10/11/96 15160 ERA/WBS No: 1.1.1.1.2.3.6 
0 RE: OC/TF 3 of 13 SRP/20211/164 
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1. The pumps, motors, and controls shall each be 
given an independent operational test in 
accordance with the standards of the Hydraulics 
Institute. Recordings of the test shall 
constitute the correct performance of the 
equipment at the design head, capacity, and rated 
speed and horsepower as specified herein. 

1.6 Warranty 

A. 

PART 2 

2.1 

A. 

2.2  

,A. 

B. 

C. 

D. 

E. 

Date: 

Special Warranty 
1. No special warranty requirements apply. 

PRODUCTS 

MAN[TFACT[TRER 

KSB, Inc., Model RRT K40-250, Flygt Model CP-3152-267, 
or equal. 

PUMPS 

See Attachment A - Pump Data Sheet. 

Hydraulic Components and Solids Handling: 
1. Pump openings and passages shall be of adequate 

size to pass 1/2-inch-diameter spheres. 
2. Impeller shall be of cast iron and precision 

balanced. Balancing shall not deform or weaken 
the impeller. Impeller fasteners shall be non- 
corroding. 

Hoisting Bail: A hoisting bail shall provide for 
proper balance of pump and guide shoe from the 
discharge connection while using a single lift cable. 

Components: Other major pump components such as stator 
housing, seal housing, and bearing brackets shall be of 
structural grade steel or cast iron. Exposed fasteners 
and lock washers shall be of stainless steel. 

Shaft Seal: 

10/11/96 15160 ERA/WBS No: 1.1.1.1.2.3.6 
Rev: 0 RE: OC/TF 
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1. The pump shaft shall be sealed against leakage by 

2. The rotating seal faces shall be lubricated from 
a double mechanical seal. 

an oil-filled reservoir between pump and motor, 
the oil serving as both lubricating and cooling 
media. The reservoir shall have separate oil fill 
and drain plugs to ensure accuracy when measuring 
lubricant level, and for ease of maintenance. 

3. Seal shall require no special maintenance or 
routine adjustment. However, it shall be easily 
inspected or replaced. No seal damage shall 
result from operating the pump for short periods 
without liquid. 

2 . 3  PUMP MOTORS 

A .  Electrical Power: The electrical power available will 
be 480 volts, three phase, 60 Hertz, four wire. 

B. . Motor Description: 
1. The motor and pump must be connected to form an 

integral unit. Motor shall be a squirrel-cage, 
induction type in an air-filled, watertight 
enclosure. The motor shall be design Class B, 
with NEMA MG 1 Class F insulation materials to 
withstand a continuous operating temperature of 
155 degrees C (311 degrees F). 
Motor shall be capable of sustaining a minimum of 
10 starts per hour. 
documentation with equipment. 

3. Motor housing shall be of cast iron. The stator 
shall consist of copper windings with copper 
connectors applied to high-grade electrical steel 
laminations. 

2. 
Factory test and provide 

4. Motor rpm: 3,600 maximum. 

C. Watertight Integrity: 
1. All static seals at watertight mating surfaces 

shall be of nitrile rrO1l ring type. Use of 
auxiliary sealing compounds shall not be required. 
The power and control cables shall enter the motor 
through a terminal housing. 

Date: 10/11/96 15160 ERA/WBS No: 1.1.1.1.2.3.6 
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2. The pump and electrical cables shall be capable of 

D. 

2 . 4  

A .  

B. 

continuous submergence without l o s s  of waterproof 
integrity. 

3 .  The watertight integrity of the motor housing and 
shaft seal shall be tested during manufacture by 
pressurizing the motor cavity,and submerging in 
water with motor operating. 

Motor Protection: The motor shall be protected from 
thermal and moisture damage. Thermal protection shall 
consist of three separate thermostatic switches 
(minimum) embedded into the stator windings. Each 
switch shall open independently and terminate motor 
operation if temperature of the protected winding 
reaches the high temperature setpoint. Any moisture in 
the motor housing shall be detected by a mechanically 
activated, moisture-sensing micro-switch. The switch 
shall be sensitive enough to detect airborne moisture 
and terminate operation of motor before liquid enters 
the cavity. Use of probes or floats that rely on the 
presence of liquid to initiate signal shall not be 
considered acceptable. The thermal and moisture- 
sensi-ng devices shall be connected to the pump control 
panel by the Subcontractor. 

DISCHARGE 

Description: 
1. Each pump shall be furnished with a submersible 

discharge connection system to permit removal and 
installation of the pump without the necessity of 
an operator entering the wet well. 
shall ensure an automatic and firm connection of 
the pump to the discharge piping when lowered into 
place. 

The design 

Baseplate: 
1. A cast iron base with integral guide system pilots 

shall be provided along with all hardware and 
anchor bolts required for permanent installation 
to the wet well floor. The base shall be designed 
with an integral 90-degree elbow, or adapt to a 

m commercially available elbow for connection to the 

- Date: 10/11/96 15160 ERA/WBS No: 1.1.1.1.2.3.6 . 
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vertical discharge piping utilizing standard ANSI 
B16.1 125-lb flanges. 

C. Discharge Connection: 

D. 

1. 

2. 

3 .  

Each pump shall be provided with a replaceable 
cast iron guide shoe attached to the pump 
discharge flange. A replaceable seal shall be 
provided as an integral part of the guide shoe to 
form a seal with the baseplate connection and 
eliminate the possibility of leakage and erosive 
wear during operation. The seal shall contact 
mating faces in a static position and shall have 
adequate flexibility to flex under pumping 
pressure to increase seal efficiency. Metal-to- 
metal contact at the discharge connection shall 
not be acceptable. 
Schedule 40 stainless steel guide rail pipe or 
stainless steel cable shall be provided for each 
Pump * 
Upper guide system pilots and a lifting cable 
shall be furnished for each pump. Bottom pilots 
shall be an integral part of the .baseplate for 
ease of installation and proper alignment. 

Guide Rail System and Method of Operation: 
1. The guide shoe shall direct the pump down the 

guide system and onto the discharge connection in 
a simple linear movement. The design shall ensure 
that the buildup of sludge and grease on guide 
rails will not present problems during the lifting 
operation. 
integral hooks at the top to transmit the full 
weight of the pump to the baseplate flange. No 
portion of the pump shall be supported directly on 
the bottom of the wet well, guide system, or 
lifting cable. 

steel braided wire cable attached to the pump 
lifting bail. An eyelet shall be provided at the 
upper end of this cable for attaching to the wet 
well access frame. 

The guide shoe shall be designed with 

2. The lifting cable shall consist of a stainless 

3 .  Bolts, machine screws, nuts, washers, and 
lockwashers for complete 

Date: 10/11/96 15160 
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A. 

2.6  

A. 

B. 

C. 

D. 

Date: 
Rev. : 

rails and discharge elbow shall be stainless 
steel. 

final length of guide and lifting systems in the 
field. 

4. Allow 15 feet for pump setting depth. Adjust 

ELECTRICAL CONTROL COMPONKNTS 

Controls: 
1. Panel Enclosure 

a. The electrical control equipment shall be 
mounted within a Type 4X, NEMA ICs 6, 
stainless steel, dead front type control 
enclosure. It shall include .a removable 
steel back panel on which control components 
shall be mounted. Operator controls shall be 
mounted on the front of the panel. The 
control panel shall be equipped with vapor 
emission type corrosion inhibitors. 

ICs 6. 
b. Control panel shall conform to UL 67 and NEMA 

MOTOR BRANCH COMPONENTS 

All operating controls and instruments shall be 
securely mounted and shall be clearly labeled to 
indicate function. 

Main Connections: 
shall be furnished for field connection of the 
electrical supply. 

A main terminal block and ground bar 

Combination Motor Starters: An open-frame, 
across-the-line, NEMA ICs 2 rated magnetic motor 
starter (size 1 or larger) shall be furnished for each 
pump motor. 
provide undervoltage release and overload protection on 
all three phases. 

All motor starters shall be equipped to 

Overload Relays: Overload relays shall be of block 
type, utilizing melting alloy type spindles, and shall 
have visual trip indication with trip-free operation. 
Overload relays shall be of manual reset only. Heater 

10/11/96 15160 ERA/WBS No: 1.1.1.1.2.3.6 
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elements shall provide Class 10 trip times per NEMA I C s  

motor nameplate data. 
shall be mounted through the door of the control panel 
in such a manner as to permit resetting the overload 
relays without opening the control panel door. 

. 2  and shall be selected in accordance with the actual 
An overload reset pushbutton 

E. Pump Motor Protection: The pump control panel shall be 
equipped to terminate pump operation due to high motor 
winding temperature or moisture in the motor housing, 
and shall utilize the contacts in the pump motor. If 
either event should occur, the motor starter shall drop 
out and a mechanical indicator, visible on the inner 
door, shall indicate that the pump motor has been shut 
down. The pump motor shall remain locked out until the 
condition has been corrected and then shall be manually 
reset. 

2 . 7  OTHER CONTROL COMPONENTS 

A .  Pump Mode Selection: Pump mode selector switches shall 
be connected to permit manual start and manual stop for 
each pump individually, and to select automatic 
operation of each pump under control of the liquid 
level control system. 

B. Pump Run Indicators: Control panel shall be equipped 
with one oil-tight, red pilot light for each pump 
motor. Light shall be wired in parallel with the 
related pump motor starter to indicate that the motor 
is on or should be running. 
equipped with lamps providing a minimum of 15,000 
hours. 

Run lights shall be 

C. Elapsed Time Indicators: Six-digit elapsed time 
indicators (non-reset type) shall be connected to each 
motor starter to indicate the total running time of 
each pump in llhoursll and "tenths of hours. 

D. Panel Heater: The control panel shall be equipped with 
a panel heater and thermostat to minimize the effects 
of humidity and condensation. 

Rev.: 0 RE: OC/TF 
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E. Control Power Transformer: The lift station shall be 
equipped with a control power transformer to supply 120 
volt, AC, single phase. A mechanical means of 
disconnecting power to the transformer shall be 
provided. The operator handle for the mechanism shall 
be located on the exterior of the control panel, with 
interlocks which permit the door to be opened only when 
the mechanism is in the aOFF1l position. 

F. Wiring: 
1. The control panel, as furnished by the 

manufacturer, shall be completely wired. The 
Subcontractor shall field connect the power feeder 
lines to the main terminal block, final 
connections to the remote alarm devices, and the 
connections between the pump and the pump motor 
control. All wiring, workmanship, and schematic 
wiring diagrams shall comply with NFPA 70. 

2. All user serviceable wiring shall be type MTW or 
THW, 600 volts, minimutn No. 12 AWG, and shall be 
color coded as follows: 
a. Line and Load Circuits, AC or DC power, see 

Section 16050, Article 3.2, Paragraph B. 
b. AC Control Circuit Less Than Line 

Voltage . . . . . . . . . . . . . . . . .  Red 
c. DC Control Circuit . . . . . . . . . .  Blue 
d. Interlock Control Circuit, from External 

Source . . . . . . . . . . . . . . .  Yellow 
e. Equipment Grounding Conductor . . . . .  Green 
f. Current Carrying Ground . . . . . . . .  White 
g. Hot With Circuit Breaker Open . . . .  Orange 

G. Wire Identification and Sizing: 
1. Control circuit wiring inside the panel, with the 

exception of internal wiring of individual 
components, shall be type MTW or THW, 600 volts. 

2. The ampacity of motor branch conductors and other 
power conductors shall not exceed the temperature 
rating of the connecting terminals. Wires shall be 
clearly numbered at each end in accordance with 
the electrical diagrams. 

Date: 10/11/96 
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€3. . Wire Bundles: Wires connected to components mounted on 

the enclosure door shall be bundled and tied. 

I. Conduit : 
1. Conduit requirements 

a. Liquid-tight flexible metal conduit shall be 
constructed of smooth, flexible galvanized 
steel core with smooth, abrasion-resistant, 
liquid-tight polyvinyl chloride cover in 
accordance with ANSI 360. 

The pump control manufacturer shall provide a 
common ground bar mounted on the enclosure 
back plate. The mounting surface of the 
ground bar shall have any paint removed 
before making final connections. 

a. Permanent, screw fastened, corrosion- 

2. Grounding 
a. 

3 .  Equipment Marking 

resistant nameplate(s) shall be attached to 
the equipment. 

marked using the same identification shown on 
the manufacturer's electrical diagram. 
Identification label shall be mounted 
adjacent to the device. 

c. Switches, indicators, and instruments shall 
be plainly marked to indicate function, 
position, etc, Marking shall be mounted 
adjacent to and above the device. 

b. Control components shall be permanently 

2.8 LIQUID LEVEL CONTROL 

A. Functional Description: The level control system shall 
start and stop the pump motors in response to changes 
in wet well level, as indicated. 

B. Level Signals: The level control system signals will 
I '  be provided remotely, as indicated. 

C. Automatic Pump Alternation: The level control system 
shall utilize the alternator relay to select first one 
pump, then the second pump, to run as lead pump for a 
pumping cycle. Alternation shall occur at the end of a 

Date: 10/11/96 15160 ERA/WBS No: 1.1.1.1.2.3.6 
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pumping cycle. 
at the same time. 

Both pumps must be capable of running 

2.9 LABELING 

A. Equipment identification: Pumps shall be provided with 
a permanently attached stainless steel nameplate 
indicating equipment name, number, model number, and 
rated capacity. Lettering shall be manufacturer's 
standard size and shall be stamped. 

PART 3 EXECUTION 

3.1 EREETION/INSTALLATION/APPLICATION 

A. The installation of the equipment shall be in 
accordance with the manufacturer's installation manual. 

B. A copy of the manufacturer's installation and service 
manual for each piece of the equipment shall be 
available at the site. 

3.2 QUALITY CONTROL 

A. Tests: Acceptance operating tests shall be performed 
by the Subcontractor after installation. The 
Subcontractor shall adjust or replace the equipment to 
meet the specification requirements and retest the 
equipment. 

B. Inspection: The Subcontractor shall notify the 
Construction Manager of testing and inspection 
activities prior to the start of all tests and/or 
inspections. 

3.3 MANUFACTURER ASSISTANCE 

A. The manufacturer shall provide installation supervision 
and start-up assistance. Service assistance shall be 
in accordance with the manufacturer's warranty. 

Date: 10/11/96 
Rev.: 0 RE: OC/TF 12 of 13 SRP/20211/164 

I 

15160 ERA/WBS NO: 1.1.1.1.2.3.6 



I;. 4 5 3  
3.4 DEMONSTRATION 

Demonstrate ability to meet full range of operating 
flow rates and operating points as shown on pump 
curves. 

END OF SECTION 

OUDATA\SPECS\OU-2\po-164\WBS 11236\15160 

Date: 10/11/96 
Rev.: 0 RE: OC/TF 

15160 
13 of 13 

10110 10:32am 

ERA/WBS No: 1.1.1.1.2.3.6 
SRP/2 02 11 / 164 



4 5 3  

ATTACHMENT A 

PUMP DATA SHEET 
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& 

PUMP DATA SHEET 

PROJECT TITLE: Leachate Conveyance System 

PUMP NAME: Permanent Lift Station Pumm 

PROJECT ORDER: 164 

QUANTW: 2 (duplex) 

PE PUMP Submersible centrifugal 

TYPE DRIVER: Submersible electric motor SUPPLY WPUMP X YES NO 

+ 1 spare 

DRAWING NUMBER 

92X-5900-N-00322 

MANUFACTURER AND MODEL NO.: KSB, Inc., Model KRT K40-250, 

Flygt Model CP-3152-267, or equal 

SIZE: 

FLUID VAPOR PRESSURE: FT. of FLUID @ P.T. 

EQUIP NO.: PMP-001,002 & spare 

DESIGN CAPACITY: 200 GPM AT 180 FT. TH at P.T. DESIRED RANGE: 150 GPMTO 200 GPM 

SUCTION PRESS: FT. B I G  DISCHARGE PRESS: FT. PSlG NPSH AVAIL at P.T. 

PUMP SPECIFICATIONS 

TYPE PUMP Centrifugal, direct-connected NO. STAGES: 1 RPM: 3600 max. 

SPECiFlC GRAVITY: 1 .O A T  60'F 

SOLIDS IN FLUID: 1-5 WT% 

AT P.T. 

DENSITY: 

TYPE OF SEAL: Mechanical 

TYPE IMPELLER: Open 

EFFICIENCY AT DESIGN CAPACITY: (min)% BHP @ DESIGN C A P A C m  

SIZE: IN. MAX SIZE: IN. 

MAXIMUM BHP 30 

CONSTRUCTION MATERIALS 

SUCTION: IN. LB. Flange 

VENT IN. LB. 

I 

DISCHARGE: IN. .Flange 

DRAIN: IN. 

CASING: Cast iron 

SHAFT: Stainless steel 

CASE RING: 

DISCHARGE ELBOW: Cast iron 

IMPELLER: . Cast iron 

SHAFT SLEEVE: Stainless steel 

IMP. RING: 

I RELIEF VALVE- I 

VOLTS PHASE 

460 3 

HERR H.P. NON-OVERLOAD CLASS GROUP RPM TYPE 

60 YES 
~ 

REMARKS: 
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SECTION 16050 

BASIC ELECTRICAL MATERIALS AND METHODS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Conduit. 

B. Wire and chle. 

C. Instrument cable. 

D. Nameplates. 

E. Wire markers and cable tags. 

F. Wireway and auxiliary gutters. 

G. Splicing and termination components. 

H. Boxes and Cover Plates. 

I. Supporting devices. 

J. 

1.2 

A. 

1 . 3  

B. 

C. 

D. 

A. 

Date : 
Rev. : 

Inspection and testing for project electrical work. 

RELATED SECTIONS 

Section 02215 - 

Section 15160 - Lift Station Pumps. 

Section 16170 - Grounding and Bonding. 

Seqtion 16462 - Dry-Type Transfomer/Panelboards. 

REFERENCES 

National Fire Protection Association (NFPA): 
1. NFPA 70 National Electrical Code, 1996 

Edition. 

10/11/96 
0 RE: TPF 
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B. American National Standards Institute (ANSI): 
1. ANSI C80.1-90 Rigid Steel Conduit-Zinc 

Coated. 

3. UL 510-94 

C. Underwriters Laboratories Inc. (UL) : 
1. UL 360-86 UL Standard for Safety Liquid- 

2. UL 486A-91 UL Standard for Safety Wire 
Tight Flexible Steel Conduit. 

Connectors and Soldering Lugs 
for Use with Copper 
Conductors. 
UL Standard for Safety 
Polyvinyl Chloride, 
Polyethylene and Rubber 
Insulating Tape. 

Wireways, Auxiliary Gutters, 
and Associated Fittings. 

4. UL 870-95 UL Standard for Safety 

5. Electrical Construction Materials Directory - 
1995. 

D. National.Electrica1 Manufacturers Association (NEMA): 
1. NEMA ICs 6-93 Industrial Control and Systems 

2. NEMA TC 3-90 PVC Fittings for Use with 

3. NEMA OS 1-89 Sheet-Steel Outlet Boxes, 

- Enclosures. 

Rigid PVC Conduit and Tubing. 

Device Boxes, Covers, and Box 
Supports. 

4. NEMA TC 6-90 PVC and ABS Plastic Utilities 
Duct for Underground 
Installation. 

Wiring Devices. 

Requirements. 

Equipment (1,000 Volts 
Maximum). 

5. NEMA WD 1-83 General Requirements for 

6. NEMA WD 6-88 Wiring Devices - Dimensional 

7. NEMA 250-91 Enclosures for Electrical 

Date: 10/11/96 
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E. InterNational Electrical Testing Association (NETA): 
1. NETA ATS-95 Acceptance Testing 

Specifications for Electrical 
Power Distribution Equipment 
and Systems. 

1.5 SUBMITTALS 

A. Catalog Cut Sheets, 

B. Certifications. 

C. Test Reports. 

1.6 QUALITY ASSURANCE PROGRAM 

A. All work shall comply with NFPA 70. Use of conduit for . 
equipment ground is prohibited. 

B. Products shall be listed in the UL Electrical 
Construction Materials Directory-95 , for the purpose 
specified and indicated. 

. C. Select only one manufacturer for any specific class of 
material or equipment. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Receptacles 
1. Convenience Receptacle: 125 V, 15/20 A, NEMA 

WD 1, heavy-duty, general use with metal cover 
plate; conforming to NEMA WD 6, Configuration 5- 
20. 125 V, 30 A, NEMA WD 1, heavy-duty, general 
use with metal cover plate; conforming to NEMA WD 
6, Configuration 5-30. Furnish with weatherproof 
covers for outdoors, wet, or industrial locations. 

Rev.: 0 RE: TPF 
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2. Convenience receptacles in potentially wet 
environments, in addition to those required by 
NFPA 70, shall be GFCI type for personnel 
protection with covers to protect the receptacle 
from water during usage. 

B. Conduit 
1. Rigid steel, heavy wall, galvanized conduit 

conforming to ANSI C80.1. 
intermediate metal conduit (IMC) shall be 
acceptable for interior spaces. Conduit shall be 
1/2 inch diameter minimum. 

2. Liquid-tight flexible metal conduit conforming to 
UL 360. Conduit shall be 1/2 inch diameter 
minimum, 5 feet in length (maximum) unless 
indicated on drawings. 

3 .  Nonmetallic conduit, schedule 40, 90 Degrees C., 
conforming to NEMA TC '6, PVC. Fittings shall 
conform to NEMA TC 3. Conduit shall be 1 inch 
diameter minimum. 

Rigid steel 

4 .  Threaded conduit connections shall be NPT. 

C. Wire and Cable 
1. Single conductor, 600 volt insulated copper 

conductor. Conductors for power and lighting 
branch circuits shall not be smaller than No. 12 
AWG. Conductors No. 12 AWG and larger shall be 
stranded. Conductors for control shall ngt be 
smaller than No. 14 AWG stranded. Conductors for 
Class 1 remote-control and signal circuits shall 
be enclosed in cable and shall comply with NFPA 
70. Power and lighting conductor insulation shall 
be Type THW, XHHW, or THWN. Conductors required 
to be rated 90 degrees C in accordance with NFPA 
70 shall be insulation Type XHHW-2 or THW-2. 

Date: 10/11/96 
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D. Instrument Cable 
1. Instrumentation cable shall be No. 16 AWG stranded 

tinned copper conductors. Conductors shall be 
polyethylene insulated and rated 600 volts, 60 
degrees C. 
aluminum-polymer shield; No. 18 AWG stranded, 
tinned copper drain wire. Cable shall have 
overall-chrome gray FR-PVC jacket. 

Conductors shall be twisted with 

E. 

F. 

G. 

H. 

Date: 
Rev. : 

Nameplat e s 
1. ' Nameplates shall be engraved, three-layer 

laminated plastic, 5/16-inch bold style, black 
letters on white background. 

Wire Markers and Cable Tags 
1. Wire markers shall be single-conductor slip on, 

heat-shrinkable sleeve with typed or printed black 
letters on a white background. Wire markers shall 
be W. H. Brady Co. computer-printable 
"Bradysleeve" or approved equal. 

shrinkable tags with 1/8-inch-high letters. 
markers shall be Raychem-type TMS or approved 
equal. 

2. Cable tags shall be rectangular, flat, non-heat 
Cable 

Wireway and Auxiliary Gutters 
1. Wireway and Auxiliary Gutters: General purpose, 

NEMA ICs 6, Type 3R enclosure with knockouts on 
bottom. 

2. Size: As required. 
3 .  Cover: Screw cover with full gasketing. 
4. Fittings: UL 870, lay-in type with removable top, 

bottom, and side; captive screws. 
5. Material: Carbon steel. 
6. Finish: Rust-inhibiting primer coating with gray 

enamel finish. 

Splicing and Termination Components 
1. Wire connectors, UL 486A, as applicable. 
2. Insulation tape, UL 510. 
3 .  Provide solderless terminal lugs, rated 75 degrees 

C minimum, on stranded conductors. 

10/11/96 
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I. Boxes and Cover Plates 
1. Junction and Pull Boxes 

a. Junction and pull boxes shall be sized as 
indicated in accordance with NFPA 70, Article 
370. 

b. Junction and pull boxes located indoors shall 
be code-gage, galvanized sheet steel and 
shall be of welded construction with conduit 
knockouts or raceway openings and hinged or 
screwed covers as indicated. Type 3R, 
according to NEMA 250. 

c. Junction and pull boxes located outdoors 
shall have screwed, gasketed covers, and 
watertight hubs. Type 3R, according to 
NEMA 250. 

2. Device and Outlet Boxes 
a. Device and outlet boxes shall be pressed 

steel, zinc, or cadmium coated in accordance 
with NEMA OS 1 unless otherwise indicated. 

inches octagonal by 1-1/2 inches deep and 
shall be provided with the proper size 
knockouts for the conduits intended. Unused 
knockouts shall remain closed or shall be 
sealed with knockout closures. 

c. Device or outlet boxes shall.be of unit 
construction of a size required for the 
number of switches or outlets called for on 
the project design drawings. 
device boxes shall be permitted. 

switches, or similar devices shall be cast 
type. 

b. Outlet boxes shall not be smaller than 4 

No sectional 

d. Surface-mounted outlet boxes for receptacles, 

J. Supporting Devices 
1. Support channel shall be galvanized or painted 

2. Support hardware and accessories shall be 

3. Supports shall be of all-welded construction. 

steel. 

corrosion resistant. 
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EXECUTION 

SITE CONDITIONS 

A .  

3 . 2  

A .  

Ensure site is ready to proceed with work before start of 
construction. 

EREK!TION/INSTALLATION/APPLICATION 

Conduit 
1. 

2.  

3 .  

Rev. : 

4. 

5. 

. 6 .  

7. 

8. 

9. 

Route conduit parallel or at right angles to 
building lines. Provide conduit supports at 
approximately 8-foot intervals. 
as not to create a hazard for tripping or to 
compromise head clearance. Minimum height above 
floor shall be 7 feet, 6 inches. 
Cut conduit square using saw or pipecutter. All 
cut ends of conduit shall be reamed smooth. 
Install no more than the equivalent of three 90 
degree bends between junction boxes. 
hydraulic one-shot conduit bender or factory 
elbows for conduit diameter larger than 1-1/2 
inch. 
Use Form 8 conduit bodies to make sharp changes in 
direction. Avoid moisture traps, provide junction 
box with weep hole. 
Provide cast metal boxes such as FS or FD in damp 
or wet locations. 
Provide 1/8-inch nylon pull cord in empty 
conduits. 
moisture and foreign objects. 
Final conduit connections to motors, motor- 
operated valves, or other vibrating equipment 
shall be made with approximately 3-fOOt liquid- 
tight flexible metal conduit. 
Conduit and supports are to be field routed. 
are not indicated explicitly on drawings. 
Install nonmetallic conduit underground or below 
slabs on grade only. 
backfilling in accordance with Section 02215. 
Backfill shall be free of rocks greater than 1 
inch maximum dimension. 

Route conduit so 

Use 

Cap empty conduits to prevent entry of 

They 

Perform trenching and 
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10. 

11. 

12. 

Install fittings at manhole penetrations to 
provide a liquid tight seal. 
Arrange and slope conduits entering manholes to 
drain away from manholes. 
Install 4 inch wide plastic tape, colored yellow 
with suitable warning legend describing buried 
electrical lines for all underground conduits. 

B. Wire and Cable 
1. Swab conduit before installing cable. Remove 

burrs, dirt, or other debris. For existing 
conduit, pull a mandrel through before pulling 
cable to verify roundness and bending radii. 

compound. 

before installing. 
Splices shall be made only in outlet or junction 
boxes. 
Provide equipment grounding conductor along with 
phase conductors in all conduits. 

ground conductor. 

equipment with compression lugs. Grounding 
connections shall be made to clean, dry surfaces. 
Scale, rust, grease, and dirt shall be removed 
from surfaces to which grounding connections are 
to be made. 

2. When pulling cable into conduit, use wire pulling 

3. Visually inspect cable insulation for damage 

4. 

5 .  

6. Multiconductor cables shall contain an integral 

7 .  Grounding conductors shall be connected to 

8. Conductors shall be color coded. Conductors No. 6 
AWG and larger shall be identified using colored 
tape at terminals and splice points. Conductors 
No. 8 AWG and smaller shall be identified using 
colored insulation or jacket. 
be as follows: 

480Y/277V Phase A Yellow 
Phase B Orange 
Phase C Brown 
Neutral (grounded) Gray 
Ground Green 

Color coding shall 

Date: 10/11/96 
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208Y/120V Phase' A Black 
Phase B Red 
Phase C Blue 
Neutral (grounded) white 
Ground Green 
Plant Fire Red and Yellow 
Alarm System Brown and Yellow 

C. Nameplates 
1. 
2. Install nameplates parallel to equipment lines. 

Clean surfaces prior to installing nameplates. 

Secure nameplates to equipment fronts using self- 
tapping screws. 

D. Wire and Cable Markers 
1. Provide wire markers on each conductor in pull 

boxes and junction boxes and at each load 
connection. Provide cable tags in pull boxes for 
multiconductor cables. 

circuit number or control wire number, as 
required. 

2. Wire and cable tags shall identify panel and 

E. Receptacles 
1. Install convenience receptacles 36 inches above 

finished floor. Receptacle mounting supports 
shall not be fastened to or penetrate wall panels. 

2. Label receptacles with panelboard and circuit 
number from which they are served. 

F. Clearances 
1. Clearances from points of access to electrical 

equipment and other devices shall conform to the 
requirements of NFPA 70. 

2. All equipment control devices and other electrical 
equipment requiring operation or maintenance shall 
have a minimum working clearance of 3 feet from 
the surface of operation or access, unless greater 
clearance is required by NFPA 70. 

Rev.: 0 RE: TPF 
16050 ERA/WAS No: 1.1.1.1.2.3.6 
9 of 12 SRP/20211/164 



G. Boxes and Cover Plates 
1. Coordination of Box Locations 

a. Provide electrical boxes as indicated and as 
required for splices, taps, wire pulling, and 
equipment connections. 

approximate unless dimensioned. 
b. Electrical box locations indicated are 

c. Locate and install boxes to allow access. 
d. Do not install boxes back to back in walls. 

Provide 6-inches (minimum) separation in non- 
acoustic rated walls and 24 inches (minimum) 
separation in acoustic rated walls. 

e. Coordinate mounting heights of boxes and 
locations of outlets mounted above counters, 
benches, and backsplashes to ensure locations 
are useful. 

f. Align wall-mounted outlet boxes for switches, 
thermostats, and similar devices. 

2. Outlet Box Installation 
a. Firmly secure in place outlet or utility 

boxes concealed in the construction. Set 
outlet or utility boxes true, square, and . 
flush with the finish surfaces for the 
application of the appropriate cover plate. 

b. Provide knockout closures for unused knockout 
openings. 

c. Support boxes independently of conduit except 
for cast.boxes when connected to two rigid 
metal conduits, both supported within 12 
inches of the box to be supported. 

d. Use multiple gang boxes where more than one 
device is mounted together. Do not use 
sectional boxes. Provide barriers to 
separate wiring of different voltage systems. 

a. Support pull and junction boxes independently 
3 .  Pull and Junction Box Installation 

of conduit. 

H. Supporting Devices 
1. Installation of structural steel framing, concrete 

pads, etc., shall be complete before installing 
supporting devices. 

Date: 10/11/96 16050 ERA/WAS No: 1.1.1.1.2.3.6 
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Rev. : 

2 .  Fasten hanger rods, conduit clamps, and outlet and 
junction boxes to building structures in 
accordance with manufacturer's recommendations as 
indicated. 

surfaces. 

mechanical equipment, or conduit. 

installing support devices. 

channel. Rigidly bolt to structural steel to 
present a neat appearance. 
with spring lock washers under nuts. 

concrete pads. 

with four anchors (minimum). Provide steel 
channel supports to stand cabinets and enclosures 
1 inch from the wall. 

3 .  Use expansion anchors for support on concrete 

4.  Do not fasten supports to piping, ductwork, 

5. Do not drill structural steel members for 

6.  Fabricate supports from structural steel or steel 

Use hexagon head bolts 

7. Install freestanding electrical equipment on 

8 .  Install surface mounted cabinets and enclosures 

QUALITY CONTROL 

Electrical Inspection and Testing - General 
1. All electrical inspection and testing for work in 

this section and in other electrical sections 
shall conform to the following requirements and to 
NETA ATS. Tests required by NETA ATS for 
electrical work on this project shall be performed 
unless specific instruction is provided otherwise. 
Any additional requirements or exceptions shall be 
as noted in the other electrical sections for the 
specific electrical work of that section only. 
Testing shall be witnessed by the Construction 
Manager, CQC Consultant-Quality Control personnel 
(who must approve results) and manufacturer's 
service representative(s1, if required. Notice of 
testing must be furnished 7 days in advance. 

approved f oms. 

and interlocking wiring. 

2. 

3 .  Submit test results and calibration data on 

4. Perform operational tests to demonstrate control 

10/11 /96  16050 ERA/WAS No: 1.1.1.1.2.3.6 
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5. Visual inspections shall be performed for phasing 
and connections. Phasing shall be A, B, C 
clockwise at all three phase disconnects. 

6. Repair or replacement of all components where test 
results are unacceptable, including those damaged 
during testing process, is required. 

be tested according to NETA ATS. 
7. Medium voltage circuits (bare and insulated) shall 

B. Electrical Inspection and Testing - This Section 
1. Perform continuity and operation tests on 

receptacle, power, and control circuits. Low 
voltage thermographic survey of cable connections 
required by NETA ATS are not required. 

on circuits 120 V and lower, and on solid state 
equipment unless authorized by its manufacturer 
and in strict accordance with the manufacturer's 
recommendations. Solid state equipment includes 
static ground fault devices, such as ground fault 
circuit interrupters. 

2. Insulation resistance tests shall not .be performed 

e 3. Perform motor tests according to NETA ATS. 
4. Motor and phase rotation shall be checked with a 

phase rotation tester manufactured by G. Biddle 
Company (Catalog No. 56060) or equal on equipment 
which could be damaged by reverse rotation. 
a. Motor and phase rotation shall be verified 

before energizing motors. 
b. A l l  motors shall be IIbumpedtl to check for 

proper direction of rotation prior to 
performing operational tests on the equipment 
in the presence of the Construction Manager. 

END OF SECTION 
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SECTION 16121 

MEDIUM VOLTAGE CABLE 

L 4 5 3  
October 4, 1996 

RES 2971 
Revision 0 

PART 1 GENERAL 

1.1 

1.2 

- I  

T- , 

1.4 

1.5 

1.6 

SECTION INCLUDES 

A. Medium volkge cable. 

B. Cable terminations. 

REFERENCES 

A. 

B. 

C. 

ANSIlIEEE C2 - National Electrical Safety Code. 

ANSINFPA 70 - National Electrical Code. 

IEEE 48 - Test Procedures and Requirements for High- Voltage Alternating-Current Cable 
Terminations. 

NEMA WC 8 - Ethylene-Propylene-Rubber-Insulated Wire and Cable for the Transmission and 
Distribution of Electrical Energy. 

D. 

SUBMI’ITALS 

A. Product Data: Provide for cable, texminations, and 8ccessofies. 

B. Test Reports: Indicate results of cable test in tabular form and in plots of current versus voltage 
for incremental voltage steps, and current versus time at 30 second intervals at maximum voltage. 

Manufacturer’s Instructions: Indicate application conditions and limitations of use stipulated by 
Product testing agency specified under Regulatory Requirements. 

Manufacturer’s Instructions: Include instructions for storage, hindling, protection, examination, 
preparation, installation, and starting of Product. 

C. 

D. 

PROJECT RECORD DOCUMENTS 

A. 

OPERATION AND MAINTENANCE DATA 

A. 

QUALITY ASSURANCE 

A. 

Accurately record actual sizes and locations of cables. 

Maintenance Data: Include instructions for testing and cleaning cable and accessories. 

Manufacturer: Company specializing in manufacturing Products specified in this Section with 
minimum three years experience. 

B. Installer: Company specializing in installing Products specified in this Section with 
minimum three years experience. 
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1.8 
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C. 

D. 

conform to requirements of ANSIMFPA 70 and ANSI/IEEE C2. 

Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for purpose 
specified and shown. 

DELIVERY, STORAGE, AND HANDLING 

A. 

B. 

C. Protect from weather. Provide adequate ventilation to prevent condensation. 

PROJECT CONDITIONS 

A. 

B. 

C. 

Accept cable and accessories on site in manufacturer's packaging. Inspect for damage. 

Store and protect in accordance with manufacturer's instructions. 

Verify that field m&ments are as shown on Drawings. 

Verify routing and termination locations of cable bank prior to rough-in. 

Cable routing is shown on Drawings in approximate locations unless dimensioned. Route as 
required to complete wiring system. 

PART 2 PRODUCTS 

2.1 

2.2 

2.3 

MANUFACTURERS 

A. Okonite. 

B. Houston wire and cable. 

C. Rome. 

MEDIUM VOLTAGE CABLE 

B. Cable shall be 350 KCMIL single conductor, ethylene-propylene insulated, shielded, type MV 90 
cable. Insulated for 15 kV ungrounded neutral service, 133 percent insulation level, rated 9OC 
normal operating, 130C emergency, 25OC short circuit. Provide cable with stranded copper 
conductors and PVC overall jacket. Cable suitable for installation iP underground duct. 
construction and performance of cable shall be in accordance with latest editions of ICEA 
Publication No. S-68-516MEMA Publication No. WC8, AEIC CS6 and UL 1072. 

15 kV CABLE TERMINATIOhlS 

Terminations of 15 kV cables 133% insulation shall be made with 15 kV premolded termination kits and 
2 hole NEMA lugs. RAYCHEM "HVT-152G" series kits and 3M Company "Qulck Term" I1 series kits 
are acceptable or approved equal. 
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2.4 15 kV SPLICES 

Splices shall be made with Dielectric Splice Kits with preparation kit for 350 kcmil 15 KV volt single 
conductor shielded and jacketed cable. 

Termination kits supplied shall be capable of properly terminating a 15 kV class single-conductor 
polymeric-insulated cable. Kits shall meet Class 1 requirements and be designproof tested to IEEE 48 
latest revision and be capable of passing a test sequence per IEEE 404 latest revision. Kits as specified 
shall accommodate any common form of cable shielding/construction without the need for special adapters 
or accessories, and shall accommodate a wide range of cable size and also, be capable of being properly 
installed on out-of-round or out+f-tolerance cable as per relevant ICEA standards. Kits shall'accommodate 
commercially available connectors. 

Terminations for singleconductor cables shall consist of heat-shrinkable stress control and outer non- 
tracking insulation tubings along with a high relative permittivity stress relief mastic for insulation shield 
cutback treatment with a heat activated sealant for environmental sealing. Threeanductor kits shall 
contain necessary materials to seal the cable jacket, phase conductors, and any ground wires, as well as 
rejacket phase and ground conductors. 

The manufacturer shall, upon request, be able to demonstrate fifteen years of actual field experience and 
suitable accelerated and real-time testing of weathering resistance. Test reports shall also be available, 
upon request, which verify device stability with time, .temperature, and stress variations. 

Field training shall be available, upon request, for certification of installers at no cost. 

Terminations kits shall be manufactured by Raychem Corporation or approved equal. 

A. STRAIGHT SPLICES 

Straight splices shall utilize compression connectors, such as Thomas and Betts #lo-54015 or 
approved equal, and preparation kits for single conductor, extruded dielectric, shielded, and 
jacketed 15 kV sized for 350 kcmil cable such as Raychem Corp., #HvS-1522-S, or approved 
equal. 

B. TAP SPLICES 

Tap circuits shall be made with "Y" splices. The "Y" splices shall utilize connectors such as Mac 
Cat #MHD 350 F/350 MCM (Mac Product Inc., 60 Pennsylvania Ave., South Kearny, NJ 07032) 
or approved equal. These splices shall be insulated with preparation kits for Wye splices, 1/C 15 
kV extruded dielectric shielded and jacketed power cable, such as Raychem Corp., MSY-1523- 
SC or approved equal. 

2.5 FIREPROOFING TAPE 

A. Manufacturers: 

1. 3M #7700 secured with 3M #27 or approved equal. 

PAGE 3 



October 4, 1996 
RES 2971 
Revision 0 

Maximum Voltage 10 Increments of: 

New Cables 15 kV 65 kV 6.5 kV 

Existing Cables 13.2 kV 12 kV 1.2 kV 
~ 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify that conduit is ready to receive cable. 

3.2 PREPARATION 

A. Use swab to clean conduits and ducts before pulling cables. 

3.3 INSTALLATION 

A. Install cable and accessories in accordance with manufacturer's instructions. 

B. Avoid abrasion and other damage to cables during installation. ' 

C. Use suitable lubricants and pulling equipment. 

D. 

E. 

Do not exceed cable pulling tensions and bending radius. 

Ground cable shield at each termination and splice. 

F. Crafi personnel making splices and terminations shall be skilled h the procedures and techniques 
required for the particular type of work assigned. Personnel shall be certified by cable splicing 
vendor. 

G. Each individual splice or termination shall be completed from start to finish by the same 
individual(@. All splices and terminations shall be tagged with an aluminum band (around the 
cable at the splice or termination) identifying the date of completion, the initials of the craftsman, 
and the Subcontractor employing the craftsman. 

3.4 FIELD QUALITY ASSURANCE 

A. Inspect exposed cable sections for physical damage. 

B. Inspect cable for proper connections as shown on Drawings. 

C. Inspect shield grounding, cable supports, and terminations for proper installation. 

D. Perform DC high potential test of each conductor in 8ccotd8I1ce with NEMA WC 8 and or NETA 
ATS. Ground other conductors in the circuit during the test. ,Perform test on existing cable after 
installation. Perform test on new 15 kV cable before making tap onto existing cable. 
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F. Record leakage current at each increment, allowing for charging current decay. 

G. Hold maximum test voltage for ten minutes. 

H. Test Reports: Record results of cable test in tabular form, in plots of current, versus voltage for 
incremtal voltage steps, and current versus time at 30-second intervals at maximum voltage. 
Submit for approval. 

I. Inspection and testing shall be by Subcontractor and may be observed by FERMCO. 

- ' .  .. .. .. 
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SECTION 16170 

GROUNDING AND BONDING 

PART 1 GENZRAL 
0 

1.1 SECTION INCLUDES 

A. Grounding electrodes and conductors. 

B. Equipment and fence grounding conductors. 

C. Bonding. 

1.2 RELATED SECTIONS 

A. Section 15160 - Lift Station Pumps. 

. B. Section 16050 - Basic Electrical Materials and Methods. 

C. Section 16462 - Dry-Type Transfonner/Panelboards. 

REFERENCES 

A. InterNational Electrical Testing Association (NETA) : 
1. NETA ATS-95 Acceptance Testing 

Specifications for Electrical 
Power Distribution Equipment 
and ‘Systems. 

B. 

C. 

National Fire Protection Association (NFPA) : 
1. NFPA 70 National Electrical Code, 1996 

Edition. 

Underwriters Laboratories, Inc. (UL) : 
1. UL 467-93 UL Standard for Safety 

Grounding and Bonding 
Equipment. 

’ 2. Electrical Construction’ Materials Directory-95. 

0 Date: 10/11/96 
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1.4 SYSTEM DESCRIPTION 

A .  Rod electrode and test well rod electrode. 

B. Grounding System Resistance: 5 ohms maximum. 

1.5 SUBMITTALS 

A. Catalog cut sheets. 

B. Certificates of Conformance. 

C. Test reports. 

D. Provide certification of ground testing 
instrumentation. 

1.6 QUALITY ASSURANCE P R O G M  

A. Manufacturer: Company specializing in manufacturing 
products specified in this section, with a minimum of 3 
years experience. 

B. Conform to requirements of NFPA 70. 

C. hrrnish products listed in the UL Electrical 
Construction Materials Directory as suitable for the 
purpose specified and indicated. 

D. Provide certification of ground testing instrumentation 
according to NETA ATS. 

PART 2 PRODUCTS 

2.1 MANUFACTURXRS 

A .  Acceptable Manufacturers 
1. Mechanical Connectors 

a. Burndy. 
b. Ideal. 
c. Ilsco. 

Date: 10/11/96 
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2 .  Exothermic Connections 
a. Cadweld. ' 

b. Thermoweld. 

2.2 MATERIALS 

A. Rod Electrode 
1. Copper-clad steel, 3/4-inch diameter, 10-foot 

length. 

B. Mechanical Connectors 
1. Bronze. 

C. Wire 
1. Stranded copper. 

a. Grounding Conductor: Size to meet NFPA 70 
requirements. 

.-.. , 
.,.. .. .. D. Grounding and bonding materials shall conform to UL 

467. 

A. Verify that final backfill and compaction have been 
completed before driving rod electrodes. 

B. Verify that underground utilities will not interfere 
with the proposed rod locations prior to driving rod 
electrodes. 

3 . 2  ERECTION/INSTALLATION/APPLICATION 

A. Install products in accordance with manufacturer's 
instructions. 

B. ' Install rod electrodes where shown on the construction. 
drawings. 
required to achieve specified resistance to ground. 

Install additional rod electrodes as 

Date: 10/11/96 0 
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C. 

D. 

Equipment Grounding Conductor: Provide separate, 
insulated conductor with each feeder and branch circuit 
raceway. Terminate each end on suitable lug, bus, or 
bushing. 

Connect ground conductors to reinforcing bars in 
foundation before pouring concrete. 
steel members by exothermic connection when they are 
installed. 

Tie to structural 

E. Ground metal equipment enclosures by attachment to 
ground rod system or to the building steel. 

F. Ground pole-mounted equipment, static line conductors, 
and fencing as indicated on the drawings. 

3 . 3  QUALITY CONTROL ' 

A. Test according to general requirements of Section 
16050. 

B. Inspect grounding and bonding system conductors and 
connections for tightness and proper installation as 
defined by contract documents and manufacturer's 
instructions. 
grounding electrodes where different from drawings, and 
submit to the Construction Manager. Test 
instrumentation shall conform to NETA ATS. Provide 
certification for instrumentation. 

Accurately record as-built locations of 

C. Perform resistance to ground test on each ground rod 
installed and power pole butt plate. 
be 5 ohms or less. When resistance is greater than 5 
ohms, a second ground rod size shall be installed a 
minimum of 6.feet from the original and connected with 
a #6 copper wire minimum. Test new ground rod and 
record results. 

Resistance shall 

Date: 10/11/96 
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. . .. 

Measure the system's resistance to the ground; perform 
testing in accordance with instrument manufacturer's 
recommendations using the fall-of-potential method. 
Provide written test reports indicating overall 
resistance to ground and resistance of each electrode 
to ground. 

END OF SECTION 
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SECTION 16370 

OVERHEAD POWER DISTRIBUTION 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Poles and crossarms. 

B. Pole hardware. 

C. Overhead Line conductors. 

D. Pole mounted distribution transformers. , 

1.2 REFERENCES 

A. 

B. 

ANSI/IEEE C2 - National Electrical Safety Code 

ANSI C29.2 - Insulators - Wd-Process Porcelain and Toughened Glass - Suspension Type. 

C. 

D. 

ANSI C29.3 - Wet-Process Porcelain Insulators - Spool Type. . 

ANSI C29.4 - Wet-Pres  Porcelain Insulators - Strain Type. 

E. 

F. 

G. 

ANSI (29.5 - Wet-procesS Porcelain Insulators - Low and Medium Voltage Type. 

ANSI C29.7 - Wet-Process Porcelain Insulators - High- Voltage Line-Post Type. 

ANSI C37.42 - Specifications for Distribution Cutouts and Fuse Links. 

H. ANSI C135.1 - Galvanized Steel Bolts and Nuts for Overhead Line construction. 

I. ANSI C135.2 - Threaded Galvanized Ferrous Strand-Eye Anchor Rods and Nuts for Overhead 
Line Construction. 

J. 

K. 

ANSI C135.4 Galvanized Ferrous Eyebolts and Nuts for Overhead Line Construction. 

ANSI C135.5 - Galvanized Ferrous Eyenuts and Eyelets for Overhead Line Construction. 

L. ANSI C135.17 - Galvanhd Ferrous Bolt-Type Insulator Pins with Lead Threads for overhead 
I Line Construction. 

M. ANSI C135.22 - Galvanized Ferrous Pole-Top Insulator Pins with Lead Threads for Overhead 
Line Construction. 

N. ANSI C135.30 - Galvanized Ferrous Ground Rods for Overhead or Underground Line 
Construction. 

0. ANSI C135.31- Galvanized Femus Single and Double Upset Spool Insulator Bolts for Overhead 
Line Construction. 
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1.3 

1.4 

1.5 

1.6 

P. 

Q. 

R. 

S. 

T. 

U. 

V. 

W. 

X. 

Y. 

z. 

AA. 

AB. 

AC. 

AD. 

ANSI 05.1 - Specifications and Dimensions for Wood Poles. 

ASTM A475 - Zinc-Coated Steel Wire Strand. 

ASTM A675 - Steel Bars, Carbon, Hot-Wrought, Special Quality, Mechanical Properties. 

ANSIlASTM B1 - Hard-Drawn Copper Wire. 

ANSIlASTM B2 - Medium-Hard-Drawn Copper Wire. 

ASTM B3 - Soft or Annealed Copper Wire. 

ASTM B8 - Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard, or Soft. 

ANSUASTM B228 - Concentric-Lay-Stranded Copper-Clad Steel Conductors 

ANSIlASTM B232 - Concentric-Lay-Stranded Aluminum Conductors, Coated-Steel Reinforced 
(ACSR). 

AWPA C4 - Standard for the Preservative Treatment of Poles by the Pressure Process. 

AWPA C25 - Standard for the Preservative Treatment of 
Crossarms by the Pressure Pfocess. 

FS TT-W-571 - Wood Preservation: Treating Practices. 

NEMA LA1 - Surge Arrestors. 

ANSI/UL 96 - Lightning Protection Components 

ANSI C57.12.20 - Overhead type transformers 500 KVA and smaller. 

SYSTEM DESCRIPTION 

A. Overhead distribution line &misting of one circuit operating at 13.2 kV and one circuit operating 
at 480V as shown on drawings. 

DESIGN REQUIREMENTS 

A. 

SUBMIlTALS 

Comply with ANSI/IEEE C2, heavy loading conditions, Grade B construction. 

A. Submit product data indicating materids and construction of hardware and line conductors. 

PROJECT RECORD DOCUMENTS 

A. Accurately record exact locations of poles, guys, anchors, and required horizontal and vertical 
clearances. 
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QUALITY ASSURANCE 

A. Installer: Company specializing in applying work of this Section with minimum three years 
experience. 

DELIVERY, STORAGE, AND HANDLING 

A. 

B. 

Accept poles and hardware on site and inspect for damage. 

Protect poles from damage ,and decay by stacking to provide free circulation of air. Maintain one 
foot (300 mm) minimum spacing between bottom pole and ground or ground vegetation. Do not 
store poles above decayed or decaying wood. 

Stack poles stored for more than two weeks on decay-resistant skids arranged to support poles 
without noticeable pole distortion. 

Handle treated poles with tools which will not produce an indentation greater than one inch (25 
mm) deep. Do not drag treated poles along ground. Do not apply tools to that section of treated 
poles between one foot (300 mm) above and 2 feet (600 mm) below ground line. 

C. 

D. 

$ .  PART 2 PRODUCTS 

2.1 

s2.2 

2.3 

POLES 

A. 

CROSSARMS 

A. 

Wood Poles shall be furnished by FERMCO. 

Crossarms and Timbers: Straight-grained Southern pine, free of twists to within 0.1 inch per foot 
(8 mm per m) of length, with bends and twists in only one direction. 

Apply preservative to poles to AWPA C25 with minimum net retention of 8 Ibs/cu ft (190 kg/cu B. 
m). 

Crossarm Dimensions: 4.25 x 5.25 inches x 9 feet. C. 

POLE HARDWARE 

A. 

B. 

C. 

Miscellaneous Pole Hardware: Hotdipped galvanized after fabrication. 

Crossarm Braces: Structural steel zinc coated to ASTM A675 

Angle B1.aces: 60 inch span x 18 inches (1.5 m span x 450 mm), drop-formed in one piece from 
1-314 x 1-314 inch (45 x 45 mm) angle. 

D. Flat B-: 114 x 1-114 inch (6 x 32 m). 

E. 

F. 

G. 

Eye Bolts and Nuts: ANSI C135.4. 

Anchor Rods and Nuts: ANSI C135.2 

Bolts and Nuts: ANSI C135.1 
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H. 

1. 

J. 

K. 

L. 

M. 

N. 

0. 

P. 

Q. 
R. 

S. 

Eyenuts and Eyelets: ANSI C135.5. 

Ground Rods: ANSI C135.30. 

Butt Plate: Copper. 

Bolt-type Insulator Pins: ANSI C135.17. 

Pole-top Insulator Pins: ANSI C135.22 

Spool Insulator Bolts:. ANSI C135.31. 

Hot-line Clamps: Screw type with concealed threads. Fill thread chamber with corrosion-resistant 
compound. 

Secondary Racks: Furnish with spool insulators. 

Guy Strand: High strength 7-strand steel cable galvanized to ASTM A475, Class A or B. 

Guy Termination: Automatic, Preformed or Three-bolt clamp type. 

Guy Guards: 8 foot (2 m) long Plastic, colored yellow. 

Ground Wire. Soft drawn copper conductors, 4 AWG minimum size. 

T. Air Terminal: ANSIKJL 96; 10 inch high copper air terminal. 

2.4 INSULATORS 

A. Insulators: Radio interference free wet process porcelain insulators with minimum wet flashover 
rating of 80 kV. 

B. 

C. 

D. 

E. 

Line Post Insulators: ANSI (29.7; Class 57.1. 

Suspension Insulators: ANSI (29.2; Class 52.9. 

Pin Insulators: ANSI (29.5; Class 55.5. 

Guy Strain Insulators: ANSI C29.4; Class 54.2. 

2.5 LINE CONDUCTORS 

A. Medium Voltage Overhead Line Conductors: Bare aluminum conductor steel reinforced. 
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SeconQry ConLJctors: Aluminum multianductor cable with 600 volt cross-linked polyethylene 
insulation for phase conductors. Use bare ACSR messenger for equipment ground. 

B. 

ARRESTERS AND CUTOUTS 

A. 

B. 

C. 

Pole Mounted Distribution Transformer: single phase mineral oil filled, shelf cooled with primary bushings 
and secondary terminations, 125 kV BIL, temperature rise of 65°C above 30°C ambient, ratings as 
iudicated. Provide primary taps with externallyqerated tap changer and standard accessories with dial 
type thermometer. 

Surge Arresters: NEMA LA1; valve type, arranged for crossarm mounting, and rated 12 kV. 

Fused Cutouts: ANSI C37.42; drop-out fused cutouts rated 400 amperes at 14.4 kV ungrounded. 

Fuses: Type K rated as indicated. 

Helical Screw Anchors: Galvanized steel, size as noted. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. 

B. 

C. 

D. 

Verify that site is ready to receive work. 

Verify field measurements are as shown on Drawings. 

Verify that required utilities are available, in proper location and ready for use. 

Beginning of installation means installer accepts existing conditions. 

3.2 INSTALLATION 

A. Plug unused holes in poles using treated wood dowel pins. Treat field-cut gains and field-bored 
holes with preservative. 

Poles shall be set within plus or minus 1 foot transversely of the location indicated on the 
Drawings. 

Dig setting holes with a diameter not less than the pole diameter at the butt plus 12 inches, unless 
noted otherwise. Sufficient space shall be left around each pole to allow for efficient tamping 
and Compaction of backfill. 

Pole shall be set within 3 inches of the depth specified in the table. 

Vertical alignment of all poles shall be within 3 inches of plumb or the amount of rake indicated 
on the Drawings. 

B. 

C. 

D. 

E. 

F. Backfill material shall be native soil. Soil shall be free of debris, organic material and rock larger 
than 1 inch size. Soil shall have a moisture content that will ensure good compaction. 
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G. Place earth in maximum 12 inch layers. Tamping shall be done with air tampers only. Earth 
shall be banked around each pole to a height of 12 inches above grade. 

H. Identify each pole using aluminum qarker stamped with characters 2-1/2 inches (60 mm) high 
minimum. Locate to provide maximum visibility [from roadway] and fasten with aluminum nails. 
Obtain identifying numbers from drawings. 

I. Set crossarms at right angles to line for straight runs; and to bisect the angle of turns in line 
direction. 

J. Provide two braces for each crossarm. 

K. Install conductors to ANSI/IEEE C2. 

L. Use small diameter steel pipe to verify area is free of underground obstructions prior to 
installations of anchors. 

M. Cross arms and other pole hardware shall be set within two (2) inches of dimensions specified on 
drawings. 

3.3 POLE SETTING SCHEDULE 

A. Minimum depths in n o d  firm ground, measured from lower side of pole: 

. O V E m L E N G T H  DEPTH - STRAIGHT LINES DEPTH-CURVET 

45' 
60' 

6'4 " 
8'4" 

END OF SECTION 
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1.1 

A. 

1.2 

A. 

B. 

1 . 3  

A. 

SECTION 16462 
DRY TYPE TRANSFORMER/PANELBOARDS 

B. 
' 1. NFPA 70 National Electrical Code, 

1996 Edition. 

SECTION INCLUDES 

Dry type, two-winding transformers integrated with 
primary and secondary main breakers and feeder 
breakers. 

hELATED SECTIONS 

Section 16050 - Basic Electrical Materials and Methods. 

Section 16170 - Grounding and Bonding. 

REFERENCES 

National Electrical Manufacturers Association (NEMA): 
1. NEMA AB 1-93 Molded Case Circuit 

Breakers and Molded Case 
Switches. 

2. NEMA PB 1-90 Panelboards. 
3. NEMA PB 1.1-91 General Instructions for 

Proper Installation, 
Operation, and 
Maintenance of 
Panelboards Rated 600 
Volts or Less. 

General Applications. 

Equipment (1000 Volts 
Maximum). 

4. NEMA ST 20-92 D r y  Type Transformers for 

5. NEMA 250-91 Enclosures for Electrical 

National Fire Protection Association (NFPA) : 

C. 

Date : 
Rev. : 

Underwriters Laboratories, Inc. (UL): 
1. Electrical Construction Materials Directory-95. 
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1.4 

A. 

B. 

C. 

D. 

1.5 

A. 

B. 

C. 

SUBMITTALS 

Product Data: Include outline and support point 
dimensions of enclosures and accessories; unit weight; 
voltage; kVA, number of phases, impedance ratings, and 
characteristics; X/R ratio; tap configurations; 
insulation system type; rated temperature rise; and 
main bus ampacity, integrated short circuit ampere 
rating, circuit breaker, arrangement, and sizes. 

Catalog cut sheets. 

Certificates of Conformance. 

Transformer Test Reports: 
1. Factory Test: NEMA ST 20. Indicate l o s s  data; 

efficiency at 25, 50, 75, and 100 percent rated 
loads; and sound level. 

voltages as measured. 
2. Field Test: Indicate primary and secondary 

QUALITY ASSURANCE PROGRAM 

Manufacturer: Company specializing in manufacturing 
the products specified in this section, with minimum 3 
years experience. 

Conform to requirements of NFPA 70. 

Furnish products listed in the UL Electrical 
Construction Materials Directory for the purpose 
specified and indicated. 

Date: 10/11/96 
Rev.: 0 RE: TPF 
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1.6 DELIVERY, STORAGE, AND HANDLING 

Deliver transformers/panelboards individually wrapped 
for protection and mounted on shipping skids. 

B. Accept transformers/panelboards on site. Inspect for 
damage. 

C. Store in a clean, dry space. Maintain fadtory wrapping 
or provide an additional heavy canvas or heavy plastic 
cover to protect units from dirt, water, construction 
debris, and traffic. 

D. Handle in accordance with manufacturer's written 
instructions. Lift only with lugs provided for the 
purpose. Handle carefully to avoid damage to 
transformer/panelboards' internal components, 
enclosure, and finish. 

PART 2 PRODUCTS 

MANUFACTURERS 

2*1A. Siemens. 

B. Westinghouse. 

C. Square D. 

2.2 EQUIPMENT 

A. Two-winding transformers 
1. Description: NEMA .ST 20, factory-assembled, air- 

cooled, dry type transformers; ratings as 
indicated on contract drawings. 
Insulation system and average winding temperature 
rise for rated kVA as follows: 
a. 1-30 kVA: Class 185 with 115 degrees Ccrise. 
b. 16-500 kVA: Class 220 with 115 degrees C 

3. Case Temperature: Do not exceed 40 degrees C rise 

2. 

rise. 

above ambient at warmest point. 

Rev.: 0 RE: TPF 
ERA/WBS NO: 1.1.1.1.2.3.6 
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B. 

4. 

5'. 

6. 
7. 

'8. 
9. 

10. 

11. 

12. 

Winding Taps: 
a. Transformers: NEMA ST 20. Transformers 

shall have four full current taps, two at 2- 
1/2 percent each above and two at 2-1/2 
percent each below normal voltage. 

Sound Levels: NEMA ST 20, not to exceed 85 dBA at 
3 feet. 
Basic Impulse Level: 10 kV. 
Ground core and coil assembly to enclosure by 
means of a visible, flexible copper grounding 
strap. 
Mounting: Suitable for wall or floor mounting. 
Coil Conductors: Continuous windings with 
terminations brazed or welded. 
Enclosure: NEMA ST 20. Provide lifting eyes or 
brackets. 
Isolate core and coil from enclosure, using 
vibration-absorbing mounts. 
Nameplate: Include connection data and overload 
capacity based on rated allowable temperature 
rise. 

Branch Circuit Panelboards 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Lighting and Appliance Branch Circuit 'Panelboards: 
NEMA PB 1; circuit breaker type. 
Enclosure: NEMA PB 1; Type 3R conforming to NEMA 
250. 
Cabinet Size: As shown on manufacturer's 
drawings. 
Cabinet Front: Hinged cover with paddle lock 
hinge. 
Provide an integrated unit with transformer. 
Finish in manufacturer's standard gray enamel. 
Provide panelboards with copper bus, ratings as 
scheduled on drawings. Provide copper ground bus 
in each panelboard. 
Minimum Integrated Short Circuit Rating: 10,000 
amperes rms symmetrical. 
Molded Case Circuit Breakers: NEMA AB 1; plug-on 
type thermal magnetic trip circuit breakers, with 
common trip handle for all poles, rated for 75 
degrees C copper conductors. Provide circuit 
breakers UL listed as Type SWD for lighting 

Date: 10/11/96 
Rev.: 0 RE: TPF 
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PART 3 

3 . 1  

A. 

B. 

C. 

D. 

. E. 

F .  

G. 

3 . 2  

A. 

B. 

circuits. Provide UL Class A ground fault 
interrupter circuit breakers where required. 
Provide 20 percent spare breakers installed in the 
panelboard. 

EXECUTION 

ERECTION/INSTALLATION/APPLICATION 

Install transformer/panelboards in accordance with NEMA 
PB 1.1. 

Install plumb, and in accordance with manufacturer's 
instructions, and as indicated on contract drawings. 

Height: 6 feet, 6 inches to top of transformer 
section. 

Provide grounding connections in accordance with 
Section 16170. 

Provide filler plates for unused spaces,in panelboards. 

Provide typed circuit directory for each branch circuit 
panelboard. Revise directory to reflect circuiting 
changes required to balance phase loads. 

Provide engraved plastic nameplates identifying 
transformer/panelboard equipment number. 

QUALITY CONTROL 

Test according to general requirements of Section 
16050. 

Visual and Mechanical Inspection: Inspect for physical 
damage, proper alignment, anchorage, grounding, and 
conformance of installation to contract documents and 
manufacturer's instructions. Check tightness of wiring 
and mounting connections for circuit breakers and 
transformer prior to energizing. 

. 

Rev.: 0 RE: TPF 
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C. 

D. 

Record primary and secondary voltages; submit to the 
Construction Manager. 

Measure steady state load currents at each panelboard 
feeder. Rearrange circuits in the panelboard to 
balance the phase loads to within 20 percent of each 
other. 
circuits. 

Maintain proper phasing for multi-wire branch 

OUDATA\sPECS\OU-2\po-164\wBs 11236\16462 

Date: 10/11/96 
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