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DEPARTMENT OF THE NAVY
SOUTHERN DIVISION
NAVAL FACILITIES ENGINEERING COMMAND
P.O. BOX 10010
2155 EAGLE DRIVE
NORTH CHARLESTON, SC. 20410-6010

5090/11
Code 18710
26 April, 1999

Mr. John Litton, P.E.

Director, Division of Hazardous and Infectious Waste Management
Bureau of Land and Waste Management

South Carolina Department of Health and Environmental Control
2600 Bull Street

Columbia, SC 29201

Subj: SUBMITTAL OF DESIGN DOCUMENT FOR ANAEROBIC-AEROBIC
SEQUENTIAL TREATABILITY SYSTEM ZONE K (SWMU 166)

Dear Mr. Litton,

The purpose of this letter is to submit the enclosed Design Document for Anaerobic-Aerobic
Sequential Treatability System Zone K (SWMU 166), for Naval Base Charleston. The Design
Document is submitted to fulfill the requirements of condition IV.E.2 of the RCRA Part B
permit issued to the Navy by the South Carolina Department of Health and Environmental
Control and the U.S. Environmental Protection Agency (USEPA).

The Design Document was developed based on comments made by the Department and the
USEPA on the Treatability Study Work Plan for SWMU 166.

The Navy requests that the Department and the USEPA review and provide comment or
approval whichever is appropriate. If you should have any questions please contact Billy
Drawdy or myself at (843) 743-9985 and (843) 820-5543 respectively.

Sincerely,

A AT

David P. Dodds
Remedial Project Manager
Installation Restoration I

Enclosure: (1) Design Document for Anaerobic-Aerobic Sequential Treatability System Zone
K (SWMU 166), 16 April 1999
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SCOPE OF WORK

GENERAL

The Contractor will provide labor, materials, construction equipment, and supervision as required
to install and provide the Navy a complete and operational sequential in-situ anaerobic-aerobic
remediation system. The contractor is to furnish all piping components, including manually
operated valves, operational equipment, all structural steel, grout, concrete, concrete masonry
blocks, fasteners, anchor bolts, and paint. Groundwater wells will be installed by a separate
drilling contractor. Itemns not listed but needed for the completed installation are to be provided

by the contractor.

The Contractor shall establish onsite temporary utilities and temporary facilities that are required
to do the work. The contractor shall promptly repair any damage to these or existing facilities and

equipment during the work.

1.0 EQUIPMENT SETTING

1.2  Install the Following Equipment
Blower Unit
Compressor Unit
Nutrient Feed System

Groundwater Pumps

1.3  Install the Following System of Groundwater Wells
Groundwater Extraction Wells
Groundwater Re-injection Wells
Groundwater Sparging Welis

Groundwater Treatability Study Monitoring Wells
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2.0
2.1

2.2

23

2.4

2.5

3.0
31

EARTHWORK
The contractor is responsible for furnishing all labor, equipment, transportation, and
operations necessary to clear and grub, bring the site to grade, control dust, and prevent

erosion as shown in the drawings.

The contractor shall protect aboveground or below-grade utilities adjacent to the work
area. Do not take existing utilities out of service without the specific authorization of the
owner or the owner’s representative. Before excavation, the contractor shall locate
underground utilities within the work area. Accurately, locate and record on project
record documents any abandoned and active lines that were rerouted or extended. As

excavation approaches utilities, the contractor shall hand-excavate to uncover utilities.

The contractor is responsible for protecting trees, shrubs, lawns, and other features
remaining as portion of the final landscape. The contractor shall protect benchmarks,

existing structures, fences, manholes, cleanout plugs, and roads.

Notify the engineer of unexpected subsurface conditions and discontinue work in the area

until the engineer provides notification to resume work.

The contractor shall repair damage promptly, as directed by the owner or the owner's

representative.

CONCRETE
The contractor is to provide miscellaneous concrete pads, foundations, or grout as required
to set equipment and steel to the elevations required. The contractor shall furnish ait labor

(including full-time onsite supervision), materials, equipment, transportation to job site,
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3.2

4.0
4.1

4.2

5.0

services, permits, and tools necessary to complete concrete installation as shown in the

concrete drawings specified herein, subject to requirements of the general conditions.

The contractor is responsible for replacing damaged or unsuitable concrete pads or

foundations as specified by owner or engineer onsite.

PIPING AND INSTRUMENTATION
The contractor is to provide and install all piping components, including manually operated

valves, strainers, pipe supports, and anchors, and hangers.

All piping indicated is to be installed by the contractor. The contractor will be
responsible for field-routing any piping that is not detailed on the plans and elevations
and is responsible for determination of the exact routing of all piping. The contractor
is to make field measurements to determine actual equipment and tie-int point locations and
to locate all interferences. The piping plans provided to the contractor are intended to be

used to convey the intent and general arrangement of the piping.

The contractor is to provide and install all instruments. The contractor is to exercise
special care in the handling and installation of the instruments to prevent inadvertent

damage to the measuring and controlling elements.

ELECTRICAL

Before installing any wire or conduit, the contractor shall obtain the exact equipment requirements

and shall install wire, conduit, disconnect switches, motor starters, circuit breakers, and other

items of correct size for the quipment actually installed. However, wire and conduit sizes shall

not be reduced without written approval.
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5.1

5.2

53

54

Codes and Standards — Equipment design, fabrication, testing, performance, and
installation shall, unless shown or specified otherwise, comply with the applicable

requirements of NFPA 70 and IEEE C2 to the extent indicated by the references.

Coordination — The installation of the electrical work shall be coordinates with the work

of other trades.

Approval Requirements - Where materials and equipment are specified to conform to the
standards of the Underwriters Laboratories (UL), Inc., the label of, listing with re-
examination, in UL-05 will be acceptable as sufficient evidence that the items conform to

the requirements.

Where materials or equipment are specified to the constructed or tested in accordance with
the standards of NEMA, ASTM, or other recognized standards, a manufacturer’s
certificate of compliance indicating complete compliance of each item with applicable
NEMA, ANSI, ASTM or other commercial standards specified will be acceptable as proof

of compliance.

Prevention of Corrosion — Metallic materials shall be protected against corrosion.
Equipment enclosures shall be given a rust-inhibiting treatment and the standard finish by

the manufacturer.
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Specifications



SECTION A — EARTHWORK

1.0
1.1

1.2

1.3

2.0
2.1

3.0
3.1

3.2

CLEARING AND GRUBBING
Clearing and grubbing shall consist of the removal and disposal of all trees, brush, stumps,
roots, grass, and weeds which would prevent construction to the elevations provided on

the drawings.

All material generated as a result of clearing and grubbing activities will be stockpiled

onsite at the location identified by the owner.

The contractor shall provide temporary fences, barricades, covering, or other items
required to protect and preserve items to remain and adjacent properties as directed by the
owner's representative. Clearing and grubbing shall only be conducted within the area
proposed for grading activities. The contractor shall exercise care to ensure that existing
trees and vegetation outside the proposed fill or excavation limits are not damaged. The
contractor shall restore damage to the condition existing prior to the start of work, unless

otherwise directed by and at no cost to the owner.

DUST CONTROL
The contractor shall conduct operations and maintain the site so as to minimize the creation
and dispersion of dust. Dust control shall be used during clearing, transport, compaction,

rough grading, well construction, and equipment installation.

EARTHWORK

No brush, trees, tree roots, stumps, rubbish, sod, muck, frozen, or any other material
deleterious to the earthwork shall be placed therein. The contractor will be required, when
directed, to remove any materials which the owner or the owner's representative considers

objectionable in the earthwork.

The contractor shall protect aboveground or below-grade utilities adjacent to the work

area. Do not take existing utilities out of service without the specific authorization of the
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3.3

34

3.5

owner or the owner’s representative. Before excavation, the contractor shall locate
underground utilities within the work area. Accurately locate and record on Project
Record Documents any abandoned and active lines that were rerouted or extended. As

excavation approaches utilities, the contractor shall hand-excavate to uncover utilities.

It is the responsibility of the contractor to protect trees, shrubs, lawns, and other features
remaining as portion of the final landscape. The contractor shall protect benchmarks,

existing structures, fences, manholes, cleanout plugs, and roads.

Notify the engineer of unexpected subsurface conditions and discontinue work in the area

until the engineer provides notification to resume work.

The contractor shall repair damage promptly, as directed by the owner or the owner’s

representative.



SECTION B — CAST-IN-PLACE CONCRETE

1.0

SCOPE

Contractor shall furnish all labor (including full time onsite supervision), materials, equipment,

transportation to job site, services, permits, and tools necessary to complete the cast-in-place

concrete installation as shown on the Contract Drawings and as specified herein, subject to the

requirements of the General Conditions.

2.0

APPLICABLE CODES, STANDARDS, AND SPECIFICATIONS

All work shall conformn to the latest edition of the American Concrete Institute’s (ACI) and

American Society for Testing Materials (ASTM) standards.

3.0
3.1

3.2

33

3.4

3.5

3.6

3.7

MATERIALS
Cement: ASTM C150, Type 1 (One brand shall be used throughout the project.)

Water: Fresh, potable, clean and free from injurious amounts of oils, acids, alkalies, salts,

organic materials, or other deleterious matter.

Aggregate: Well graded, clean, hard, durable, uncoated stone or gravel conforming to

ADTM C33,3/4"t0o 1 142".

Expansion Joint: ASTM Specification D1751-60T.

Joint Sealant: Federal Specification TT-S-00230, one part type.

Forms: Commercial standard, moisture-resistant, form plywood (not less than 5/8" thick);

metal; or other patent-type forming system that will produce surfaces equal to the plywood.

Ready-Mix Concrete: Conform to ASTM C94.
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4.0
4.1

4.2

4.3

5.0
5.1

5.2

6.0
6.1

6.2

6.3

6.4

CONCRETE MIX REQUIREMENTS

All concrete shall be minimum compressive strength of f' c= 4,000 psi at 28 days.

All concrete shall have a maximum slump of 3" for slabs and 5" for other members.

All concrete shall have a maximum water/cement ratio of 0.50.

FORMS

The design, materials, and construction of all formwork shall conform to ACI 347.

All exposed corners shall be chamfered by 3/4" molding.

CONCRETE FINISHES

All slabs shall be screeded and floated to bring the surface to the required finish elevations
with no coarse aggregate visible. After the concrete has stiffened sufficiently to permit the
operation, the surface shall be floated at least twice to a uniform, sandy texture.

Dusting with any material to absorb surface water is prohibited.

A hard burnished, steel trowel finish with a very light burlap drag shall be provided for
all slabs.

For the exposed sides of pads all depressions, voids, and any honeycombed areas shall

be cut back to solid concrete, patched, and ground smooth.

A-d



SECTION C — STEEL

1.0

SCOPE

The work to be performed under this section of the specifications shall include the furnishing,

detailing (including design of all connections), fabrication, and erection of the structural steel

framing, columns, beams, bracing, ladders, grating, handrail, and toe-plate.

2.0
2.1

2.2

23

2.4

2.5

3.0
3.1

3.2

MATERIALS

Structural Steel: Conform to the applicable provisions of ASTM Standard Specification
A36 and the latest codes and standards of the American Institute of Steel Construction
(AISC).

All materials shall be stored in a manner that will prevent damage from rusting, impact,
and chemicals. All structural shapes shall be clean and straight. Twisted or damaged
sections shall not be used.

Bolts: All bolting is to conform to ASTM Specification A-325.

Angle Iron: All L shaped supports are to be standard L. 2 X 2 X 1/4 solid metal pieces.
H beams: All H beams are to be standard W 6 X 12 solid metal beams.

Steel plates: All plates will be standard 4° X 8' sheets of metal 1/4" thick.

FABRICATION AND ERECTION

The contractor shall be responsible for the design adequacy of all steel connections.

The erection shall be done in accordance with the latest edition of the AISC specifications,

the AWs code, and the OSHA standards.
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3.3  All column bases shall be set on steel shims of sufficient size to support the dead load of
the structure. After the structure has been plumbed, leveled, and bolted, grout beneath the

plates per the grout manufacturer’s recommended installation instructions.
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SECTION D — PIPING
1.0 SCOPE
The contractor is to furnish all labor, materials, equipment, services, permits, and tools necessary

to complete the piping as shown on the schematic P&ID drawings and the plans, layouts.

Piping is to be installed in accordance with the Pipe Fabrication Institute Standards Fabricating

Tolerance, PFI Standard ES-3.

No alternate components or materials shall be substituted without the written approval of the

owner or engineer.

2.0 LINE IDENTIFICATION

Pipe lines are numbered per the following scheme:

Example: 4"-PW-CS

4" = Nominal Pipe Diameter
PW = Service
CS = Piping Material Specification

3.0 SUPPORTS, ANCHORS, AND HANGERS
3.1  All piping shall be adequately supported, guided and anchored to prevent excessive
vibration, deflection, and stress on equipment. Piping is to be supported such that no

stress 1s placed on the pumps, centrifuge, or other rotating equipment.

3.2 Piping shall be arranged and supported to permit removal of equipment for maintenance.

4.0 TESTING
All piping is to be hydrostatically tested upon completion of the installation to insure that there are

no leaks at flanged, clamped, or welded connections. Testing is to be performed at the system
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design pressure, 125 psig. Instrument components subject to damage by the hydrostatic test are

to be temporarily removed or blinded from the system.

5.0 SPECIFICATION CARBON STEEL (CS) FITTINGS AND PIPE

5.1 Pipe

2" and smaller

3" and larger

5.2  Fittings

2" and smaller

3" and larger

5.3 Unions

2" and smaller

ASTM A-53, ASTM A-106 GR. B, or ASTM A-120. Standard

weight (schedule 40), commercial, galvanized, threaded ends.

ASTM A-53 GR. B or ASTM A-106 Gr. B, standard weight,
commercial, carbon steel, compatible with fittings for grooved pipe

as manufactured by Victaulic, Grinnel, or equivalent.

ASTM A-338 or A-197, 300# threaded, malleable iron, galvanized
conforming to ANSI B16.3 or ASTM A-126, Gr. B.

Standard Victaulic, Grinnel "Groove-Lock" or equivalent grooved
end fittings for IPS piping. Flexible or rigid type fittings per fitting
Manufacturer’s recommendation for location and service. Follow
manufacturer’s recommendation for location and service. Follow
manufacturer’s recommendations for gaskets, bolting, outlet
connectors, and flange adaptors for a system to provide 125 psig
rating in process water service. (Process water will bave a pH of

710 10)

ASTM A-197, 300# malleable iron, or ASTM A-105 Gr. B, 300#,

carbon steel, galvanized, ground joint, brass to iron seats.
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5.4

5.5

5.6

5.7

5.8

5.9

6.0

Flanges

2" and smaller ASTM A-105 Gr. 1, carbon steel, 150# flat face, threaded,
galvanized, bore to match pipe schedule.

3" and larger ASTM A-105, Gr. 1 carbon steel, 150# flat face slip-on or weld
neck, bore to match pipe schedule.

Bolting ASTM A-307, Gr. B, hex head machine bolts with heavy hex nuts.

Gaskets 1/16" thick neoprene

Gate, Globe, Ball, Three-way, and Check Valves
2" and smaller 200# bronze body, threaded ends, bronze or stainless steel trim,

specified for water and compressed air service.

Butterfly valves
3" and larger As manufactured by Victaulic "Vic 300", Grinnel "Series 7000" or

equivalent.

Gasket Strainers
2" and larger As manufactured by Armstrong, Model SU-10S. Cast Iron body,

304ss 20 mesh screen, flanged pipe connections.

POLYVINYL CHLORIDE (PVC) SCHEDULE 80 FITTINGS AND PIPE

This specification covers the manufacturing requirement for PVC Schedule 80 piping component

intended for use in industrial pressure rated fluid handling systems of 140°F or less where

resistance to corrosion is of prime importance.
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6.1

6.2

Materials: Pipe and fittings shall be manufactured from PVC compound which meets the
requirements of cell classification 12454-B polyvinyl chloride as outlined in ASTM
D-1784. PVC shall be gray in color. Pipe and fitting materials shall be specifically
formulated with sufficient UV screeners to provide for long term outdoor exposure with

no deleterious effects.

Materials from which pipe and fittings are manufactured shall have been tested and listed

for conveying potable water by the National Sanitation Foundation (NSF).

Dimensions/Design (IPS size): Fitting components that utilize socket type solvent welded
connections shall have socket diameters, lengths and wall thickness as required by ASTM
D-2467. Components utilizing taper pipe thread connections. Shall have thread length,

diameters and configurations in conformance with ASTM D-2464.

Fittings shall be industrial, heavy duty, hub style.

Flanges shall be one piece solid design or two-part van stone type which utilize the taped,
serrated face and full face gasket technique for joining and are compatible with ANSI

B16-5 class 150 metal flanges.

Unions shall be the O-ring seal type having interchangeable components with time-union

valves for maximum system versatility.
Unions intended for joining dissimilar materials shall be the transition type, which utilize
components of the two dissimilar materials, joined with an O-ring to adsorb the thermal

expansion coefficient differential.

Pipe shall be as prescribed by ASTM D-1785 for pressure rated piping system.
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6.3

6.4

7.0
7.1

7.2

Pressure Ratings: Socket fittings shall be pressure rated the same as the corresponding
size pipe prescribed by ASTM D-1785. Threaded fittings shall be pressure rated at 50%

of the rating for socket fittings.

Valves, unions and flanges shall be pressure rated at 150 psi for water service at 73°F,

non-shock and have a minimum burst requirements of 3.3 times the rated pressure.

Pipe shall be pressure rated as prescribed by ASTM D-1785.

Markings: Fitting and pipe shall be clearly marked with the manufacturer’s name or
trademark, material, ASTM number or alternate symbol indicating compliance with NSF
standard 14 for the conveyance of potable water, and further indicating compliance with

the applicable ASTM standard and country of manufacture.

PVC BALL VALVES %" THROUGH 1 4" SIZES
Materials: Major component parts shall be constructed of 2"-1/1/2" PVC — polyvinyl
chloride, cell class 12454-B per ASTM D-1784 industrial gray in color.

Dimensions/Valve Design: PVC socket type connectors shall be as required in ASTM
D-2466, ASTM D-2467. Threaded type connectors shall be as required in ASTM D-2466
ASTM D-2464.

The valve assembly shall be of uni-valve construction, such that a two-piece body is
permanently screwed together to contain seats which are maintained under
compressive load against the ball by elastomeric energizing rings. The valves shall have
no user serviceable components except handles, and the general design shall stress efficient

space utilization and economy.

Flow restriction shall be minimized by full port valve design for sizes %"-1" and

conventional port design for the 1 A" size.
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7.3

7.4

8.0

8.1

8.2

Valves shall have optional round handles available for safety operation.

Performance: Valves shall be rated for 150 psi service at 73 °F water, non shock and have

a minimum burst rating of 3.3 times the rated working pressure for maximum safety.

Markings: Valves shall be clearly marked with the manufacturer’s name or trademark,

size, material of construction, country of manufacture and the NSF-pw SE seal.

PVC BUTTERFLY VALVES 2" THROUGH 10": This specification covers the
manufacturing requirements for PVC butterfly valves intended for use in industrial and

commercial piping systems.

Materials: Body shall be manufactured from a PVC compound which meets the

requirements of cell class 12454-B polyvinyl chloride as outlined in ASTM D-1784,

Disc shall be brass ASTM B-124 with EPDM upper and lower shaft shall be 420 S.S.
ASTM-582 O-ring seal material shall be EPDM.

Bearing shall be PTFE bronze centered on steel.

Handle shall be of malleable iron with epoxy coating or PVC with throttling index plates.
Valve Design: Valve body shall be of the wafer design for ease of installation and
maintenance and shall be compatible with bolt hole pattern, ANSI B16.5 class 150;
B.5.1560 class 150; DN200 ISO 2084 PN10; and DN 200 DIN 2532 PN10.

The shaft shall splined to lock into the disc to ensure positive rotation. The shaft shall be

guided by Teflon coated bearings to ensure against deflection. Disc position shall be

indicated by the shaft when the Landa is removed.
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8.3

8.4

Markings: Valves shall be clearly marked with the manufacturer’s name or trademark,
size material of construction, country of origin and pressure rating. Valves additionally

bear the NSF-pn SE seal.

Performance: Valves shall be rated bubble-tight at 150 psi at 73 °F water, non-shock. The

pressure rating shall be based on a minimum safety factor of 3.3.
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SECTION E — PUMPS

GROUNDWATER WELL PUMPS

1. GENERAL

Furnish and install CEE Standard Ap-4 or equal submersible pump(s) to extract 4 USGPM against
a total head of 50 feet.

1.1  Pump Design

The pumps shall be of the submersible type, down-well controllerless total auto pump system:

. Down-well located (submersible) air operated pump

. Internally controlled require no surface controls or otherwise

. To-loading for total fluid recovery

. Available for flow-rates at minimum 4 GPM

. No surface mounted control, bleeders, or bubblers.

. Ready to be used immediately without any adjustments

) Know when they are full or empty and therefore, automatically through on or off, using

air only on demand during discharge cycle

° Air requirements maximum 90 psi, 2-4 SCFM.

The total fluid recovery system should be available with the following:

. Material of construction — stainless steel
. High strength reinforced tubing
. A poeumatically driven device that counts the number of pump cycles for maintenance,

service, and statistical purposes with minimal loss in air pressure or performance.



SECTION F — BLOWER

1. Regenerative Blower
. The centrifugal blower unit should deliver substantial air flow at moderate pressure
. Blower should have a direct-drive, high speed, rotating impeller that regenerates or

compresses inflow with each revolution.

. Blower should not have gears, belts, motor brushes or sliding vanes that require

maintenance, impeller, mounting base.

. Blower should have suction/discharge silencers that reduce noise level to below OSHA

standards. Blower should have build-in thermal protection to prevent overheating.

. Totally enclosed motors should operate on 50/60 HZ CSA certified and UL approved.

1.2. Sizing

Maximum Pressure in Inches of water =55

HP =1

Maximum CFM = 08

Power = 230/V/3®/60 HZ.



SECTION G — COMPRESSOR

Compressor will be single stage, soil injected, rotary screw type Compressor.

1. Electrical Motor
TEFC, 230/460V, 3-phase, 60HZ, 3600 rpm, Class F insulation.

1.1 Starter

Full voltage magnetic starter with 115V-single phase 60 HZ control voltage

1.2 Drive

V-belt with automatic tensioning device that provides optimum power transfer and long belt life

1.3  Control Panel
Display of discharge pressure, air and lubricant discharge, temperature, operating hours, start-stop

switch, power on light, emergency stop button safety system with compressor, on light.

Safety system consists of motor overload, high air and lubricant discharge temperature, wrong

direction of rotation, and loss of drive should be signaled by lighted indicators.

1.4  Compressor Control
Automatic dual control to run either fully loaded or unloaded with reduced power requirement
during idle periods. Idle period is set to allow delayed stop of compressor in case of no air

demand.

1.5  Air/coolant system

Air intake and cooling air enters the unit through replaceable pre-filter. Pneumatic inlet and vent
valve. ASME separator should be equipped with safety relief valve. Qil level sight glass, and
quick disconnect fittings for manual verification of separator element contamination. Tank

mounted unit. Compressor should be equipped with air drying system.
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SECTION H — METERING FEED PUMP
Air-operated Batch Metering Pump
. Air-operated diaphragm should be equipped with a pneumatic controller assembly for pre-

set dispensing.

. The controller should monitor the diaphragm pump pulse to allow to accurately control the

number of cycles the pump will produce.

. The pump housing is polypropylene; the diaphragm and ball check valves should be teflon.

. Maximum temperature is 150 °F, maximum pressure 100 psi.

. Pump should have a 1/4" FPT air inlet. Intake and discharge 2" FPT.



SECTION I — GROUNDWATER WELL SYSTEM

1.0  System Elements

The groundwater well system to be installed for the treatability study will consist of two extraction
wells, four re-injection wells, two air sparging wells, and three treatability stuady monitoring wells.

The location map shows where these wells are placed on the treatability system area.

1.2  Groundwater Extraction Wells

Two groundwater extraction wells will be 4-inch polyvinyl chloride (PVC) screened in the deep
saturated zone. The wells will have a No. 20 slotted PVC screen of 15 feet length starting from
the base of the underlying Ashley clay formation which forms the relatively impermeable layer

underneath the deep saturated treatability zone.

1.3  Groundwater Re-injection Wells

Four groundwater re-injection wells will be 4-inch polyviny! chloride (PVC) screened in the deep
saturated zone. The wells will have a No. 20 slotted PVC screen of 15 feet length starting from
the base of the underlying Ashley clay formation which forms the relatively impermeable layer

underneath the deep saturated treatability zone.

1.4  Groundwater Air Sparging Wells

Two groundwater air sparging wells will be 4-inch polyvinyl chloride (PVC) screened in the deep
saturated zone. The wells will have a No. 20 slotted PVC screen of 15 feet length starting from
the base of the underlying Ashley clay formation which forms the relatively impermeable layer

underneath the deep saturated treatability zone.

1.5  Groundwater Treatability Study Monitoring Wells

Three groundwater study monitoring wells will be 4-inch polyvinyl chloride (PVC) screened in
the deep saturated zone. The wells will have a No. 20 slotted PVC screen of 15 feet length
starting from the base of the underlying Ashley clay formation which forms the relatively

impermeable layer underneath the deep saturated treatability zone.
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Well Specifications

All the wells will be installed in a boring drilled to a depth 1o target the deeper zone of the aquifer
just above the confining Ashley unit. The wells will be flush-mounted at the ground surface and
have a well vault. A typical well design and vault design is in Attachment D. The completed drill
hole will have an outer diameter of 8 to 12 inches, and should be large enough to accommodate
a 4-inch inside diameter (ID) well screen and standpipe. The wells will be flush-mounted at the
ground surface and have a well vault. A typical well design and vault design is in the Drawings

section of this document.

After installation, the dewatering test well shall be thoroughly developed by the drill crew for at
least 2 hours, using a combination of pumping, surging, and flushing with potable water. All
residuals derived from drilling and developing the dewatering the test well will be managed as
hazardous waste. Development will be completed when the engineer or geologist has judged the

well to be clean and hydraulically responsive.
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Attachment B

Instrument Information



SHORT AP—4/TL

SHORT TOP-LOADING 4-INCH AutoPump®
CONTROLLERLESS TOTAL FLUIDS RECOVERY SYSTEM

FLUID INTAKE

AIR EXHAUST ‘\

NN
NONOUNONONONNY
SO
NN
NN
SOOI

SOOI
SNONNNNN
NSNS
NN

NN

N
MINIMUM -/

FLUID
DEPTH
REQUIRED
1O
ACTIVATE

mi:=H|

d
OR LARGER

CONE OF DEPRESSION

/- HYDROCARBON

| &Y By —— AR suPPLY

FLUID DISCHARGE

————

PUMP

Clean Environment Equipment

EQUIPMENT FOR GROUNDWATER REMEDIATION

AND LEACHATE EXTRACTIDN
133 7th ST.

DAKLANI, CA 94607

510> 8910880 @M 337~1767

FAX (510> 444-6789

APPIEIVALS M7

AMIRE Z5-91-84

SHORT AP-4/TL




A%
e

L3

R G b L

FILTER/REGULATCIR—\

—"

@ O

@ COMPRESSOR

pe

A

FLUID DISCHARGE

TOP-LOADING

AurtoPum
” N

| o ¢ . e+ . ottt et + il

TR

TOP-LOADING

/ AutoPum \

-

o+ . s ¢ s 1 e | Sl =

JUNINENINENSUCUNCI NN RS

.o:c’ﬂ‘
A ATURES & BENEFITS

® A SINGLE S MICRON FILTER IS
ADEQUATE FOR THE SYSTEM.

® LACH WELL DOPERATES
INDEPENDENTLY FRDM ADJACENT
WELLS.

® THE SYSTEM STAYS FULLY
PRESSURIZED; AIR IS ONLY
CONSUMED “0ON DEMAND”,

NO BUBBLER SENSORS ARE
REQUIRED; THEREFORE THE PUMPS
CAN OPERATE UNDER A VACUUM
ALLOWING SOIL VENTING,

Clean Environment Equipment
EQUIPMENT FOR GROUNDWATER REMEDRIATION
——— AND LEACHATE EXTRACTION
— 133 7th 3T,
— DAKLAND. CA 94607
-w 310> 891-0880 ©o 337-1767 FAX (310) 444-8789
Lt TTARIR WecTTY adiocldon wre | gyl TI-WELL
e o M ?ﬁ‘nmmzzr—um SHORT AP-4/TL
a ta 000 oy ] LY Lad
2 Es oz ]
MK ] o
Mwl o I I,

WALSAS A¥IAODHY SAINTA TVIOL SSHTIATIOULNOD

TL/¥—dV LJ90HS TIdM~-IILINN



GALLONS
PER

3/4-INCH
LD. HOSE

GALLONS
PER

3/4~INCH
L.D. HOSE

GALLONS
PER

3/4~INCH
LD. HOSE

o =~ YV W s~ AN -~ QG = VvV W & B O -~

S - N W s APy

3/4-INCH INSIDE DIAMETER DISCHARCE HOSE
MAXIMUM FLOW RATES®
6-INCH SUBMERGENCE OF PUMP FLUID INLET

{AIR INLET PRESSURES |
] iﬁ\.__
‘\\ B e O e
| —
L“II_PEI!_} _"I" P "’]' 150 31|
0 20 40 60 80 100 120 140 160 180 200 FT.
9 AP @6 G U (S 6P 69 (78 (87 (PSD
DEPTH IN WELL (STATIC HEAD)
2 FT. SUBMERGENCE OF PUMP FLUID INLET
NN AIR_INLET PRESSURES]
‘\\ ::-_,______
\\\ -__L__-.__ e
\ Ty
| 40 pst] 70 PS1] 100 P3|
[ L I
o 20 40 60 80 100 120 140 160 1BD 200 FT.
(9 AN 26 A5 D (D> 6D 6 (78 (B (PSD
DEPTM IN WELL (STATIC HEAD)
10 FT. SUBMERGENCE OF PUMP FLUID INLET
NN
—t-| AIR INLET PRESSURES
LT
i e L-N____'
N, ] 7o Pst| 100 P31
{40 psi] I
0 20 40 &0 B0 100 120 140 160 180 200 FT,
9 AP (@6 (3 D (3D 6D 69 (78) (87 (PSD

DEPTH IN WELL (STATIC HEAD)

¢ FLOW RATKES MAY VARY WITH ON~SITE CONDITIONS.
CALL CEE FOR TECHNICAL ASSISTANCE.

GALLONS
PER
MINUTE
WITH
1-INCH
LD. HOSE

GALLONS
PER
MINUTE
WITH
1-INCH
L.D. HOSE

GALLONS
PER
MINUTE
WITH
1-INCH
I.D. HOSE

O = MWW e N O = W e AR

S = W A N gy DY

1-=INCH INSIDE DIAMETER DISCHARGE HOSE
MAXIMUM FLOW RATES®
6—-INCH SUBMERGENCE OF PUMP FLUID INLET

gdumndgoiny

—dvV ILJOHS

e AIR INLET PRESSURES|
§\ L
\ \_:h—.i——.—____-ﬁ
N i""--.._.__\ \N-._-
[0 P51} l""‘ "3[' [100 P8I
0 20 40 60 B0 100 120 140 160 180 200 FT,
9 A @6 (35 D (52 B 6 78 (B> (PSD
DEPTH IN WELL (STATIC HEAD)
2 FT. SUBMERGENCE OF PUMP FLUID INLET
N N~
~J ey
b T AIR INLET PRESSURES)
‘\ "\\\ I~ ]
\q\ Tt -'-"'--.._
N 100 psI
[0 psi] mp”l" !
0 20 40 6D 80 100 120 140 160 180 200 fT.
(@ A7 2R €35 A} (52> (B> (69 (78 (BN (PShH
DEPTH IN WELL (STATIC HEAD)
\ < 10 FT. SUBMERGENCE OF PUMP FLUID INLET
AN
N
\‘ \\ N\
AN [~ I~ | ! AR INLET PRESSURES
\ \\'s_
=~ ]
\ ™ i
™
70 PSI 100 PSt|
| 40 P31 I )
0 20 40 60 80 100 120 140 180 180 200 FT.
(9 U @6 (35 (43 (52) (6D (6 (7@ (BT (PSD
DEPTH IN WELL (STATIC HEAD)
ﬁlean Environment Equipment
EQUIPMENT FOR GROUNDWATER REMEDIATION
—_— AND LEACHATE EXTRACTION
— NTY 7o IT, OAKLAMD CA 94647
-w €10 091-0880 <000 §17-1767 TAR (3100 s44-479
wacns e peerms | rens Jwne [TRE o o P/ TL
. LT Sy _mam REZP-(-%
Xh e fwr PERFDRMANCE CURVES
LAY CHOCKL B L soner I"v
e "©asr o |m o

SHANND AONVIWHOJIYAJ
1L/¥



STANDARD
CUBIC FEET
PER

GALLON PUMPED
(SCF/GAL>

3/4-INCH LD. FLUID DISCHARGE HOSE
116 1

1.5 =

1.4 %
1.3 /
12 /

1.1

N\

STANDARD

4 CUBIC FEET
PER

GALLON PUMPED
(SCF /GAL)

1.0

N
N N

N
&
£

3

'aaa 40 60 B0 100 120 140 160 80 200 FEET

9 A7 (@6) (33 (4 (52) (8l <69 (78 @A) (PSD
DEPTH IN WELL ¢ STATIC HEAD )

MAXIMUM AIR USE IN STANDARD CUBIC FEET (SCF) PER
GALLON PUMPED. (SURFACE LINE MAY INCREASE AIR USE))

[SCF/GAL] x  [GPM/ =  SCFM

THIS GRAPH FLOW RATE CURVES

1-INCH 1.D. FLUID DISCHARGE HOSE
16

1.5

1.4 [io8_FSH

N
N

12 V4
/7o psl]

I

20 4D 60 80 100 (20 140 160 180 200 FEET
9 A7 @6y QA (4 (52> (B> <69 (78> (B7IPSD

DEPTH IN WELL ¢ STATIC HEAD >

Clean Environment Equipment

EQUIPMENT fOR GROUNDWATER REMEDIATION
AND LEACHATE EXTRACTION

1133 7¢h 8T,
OAXLAND, CA 94607

(518) @91-0800 (300> 337-1747

Ve

w

FAX (310) 444-8789

TODAMETS nne
WLt OHEONASE p;:m inbdoinkdion e SHORT AP-4 AutoPump ©

WN
'raNY RAMIRE ZB-6-%4

e Je: o w1 AIR CONSUMPTION CURVES
PATDRIA oEcE e 800271 ﬁfu-u
s RIVED oAt |l’" [4

NONE

SAAYND NOILLAWNNSNOD NIV
@dwindgoyny ¥—dV LMOHS



AutoPump® DATA MODULE

-
WEATHERPROOF ENCLOSURE-—\ /-AIR—To-pUMP GAUGE
[ abab]
(o “ °)
e
L LEVEL
° SENSOR
g 1 E REGULATOR
L 1RVEL
’ ol SENSOR
AIR INLET SUPPLY— > GAUGE
GAUGE
\0.5-5 SCFH
FLOW
METER
FILTER/REGULATOR—]|
COMBO — 5 MICRON
AIR FILTER
PUMP CYCLE \
COUNTER 0—-200"
LEVEL
~ INDICATOR
AIR~IN
QUICK—CONNECT LEVEL
SENSOR
QUICK—CONNECT
PUMP AIR
QUICK—-CONNECT VACUUM/PRESSURE
REFERENCE
NOTES:

» ON/OFF VALVE FOR LEVEL INDICATOR NOT SHOWN

* DIFFERENT TYPES OF LEVEL INDICATORS AVAILABLE.

* VACUUM AND/OR PRESSURE GAUGES AVAILABLE.

» ENCLOSURE SIZE VARIES DEPENDENT ON COMPONENTS SPECIFIED IN ENCLOSURE.

, Clean Environment Equipment

EQUIPMENT FOR GROUNDWATER REMEDIATION
AND LEACHATE EXTRACTION

— 1133 7¢h ST,

— OAKLAMD, CA 94607

w 510y 951-0880 B0 S537-1767 FAX G100 4445789
e TR trecres | wwmovas | we [TE O AutoPuUmp
™~ e A TONY _RAMIREZY-21-94 ‘

ONT — COVER REMO e« “* e e %.* ___DATA MODULE

o [ soot3t [
R APRIVO ©AL e ]'ﬂ L3




FLANGE WELL CAPS

FLANGE WELL CAP WITH
HOLES & EYEBOLT

=
> = I
& (

=

< =
'
I
'
= e"—cb I

FLANGE WELL CAP WITH
HOSE BARBS &

FLANGE WELL CAP WITH
NYLON COMPRESSION
FITTINGS & EYEBOLT

FLANGE WELL CAP WITH
QUICK—CONNECTS
& EYEBOLT

NOTES: EYEBOLT ,_3 Clean Environment Equipment
IPMENT FDR GROUND ER REMEDIATIDN
e %XA%E(I)‘E O%qA TSEI:ZES e = :ND LEACHATEU?X':!AI’LTIDN
MANY ——— u3 Tth ST.
WELL DIAMETERS. -w R 9910680 mum’:m1 FAX CIUD 444-6709
TOLEMACES APPROVMLE L
* gggBog,Lst/og%ﬁ ON | e == BB e — FLANGE WELL CAPS
WATORAL, L) con2a( [‘“’
= o Sl




WELL CAPS

WELL CAP WITH
HOLES & EYEBOLT

(NON~PRESSURE)

WELL CAP WITH
NYLON COMPRESSION
FITTINGS & EYEBOLT

©

WELL CAP WITH
HOSE BARBS &
EYEBOLT

(T

NOTES:

* AVAILABLE IN SIZES TO
ACCOMODATE MANY WELL
DIAMETERS.

*EYEBOLTS AVAILABLE ON TOP
AND/OR BOTTOM.

WELL CAP WITH
QUICK—~CONNECTS
& EYEBOLT

Ve

Clean Environment Equipment

EQUIPMENT FOR GROUNDWATER REMEDIATION
AND LEACHATE EXTRACTION
U333 Tth ST,
TAKLAND, CA 34607

D §I-00N DYn SIT-AT67 FAX GO +44-6T8)

il

U CTHEVISE PO
NGLM 5

mc 2
Xx s
Lo
[z =]

e M
XX 4w |sxaa®

APIDVILS m | TRE
RAMIREZh-3-4 WELL CAPS
o) Ve - 600133 l‘v
s SCALL o lm o )




|

2 in.

1/4" NPT OUTLET

/— 0 - 999,999 DIGITAL DISPLAY
/ 1/4" NPT INLET
[ ﬁ

5 in. |

PUMP AIR SUPPLY QUICK-CONNECT / AIR INLET QUICK CONNECT

8 in. ]

MAXIMUM PRESSURE 200 psi
SHIPPING WEIGHT 1 Lb.

d4ILNAOD HTOAD dNd

Clean Environment Equipment

, EQUIPMENT FOR GROUNDWATER REMEDIATION
AND LEACHATE EXTRACTION
— 133 7th ST.
— OAKLAND, CA 94607
MAGNETIC SLIDE INSIDE THE COUNTER BARREL w (5107 ©91-0880 (800) 537-1767 FAX (5100 444-6789
MOVES AS AIR PASSES. TOLERARCES APPROVALS pate | TITLE .
THE COUNTER INCREMENTS HALF WAY WHEN eSS s s o | PUMP
AIR BEGINS AND FINISHES THE INCREMENT et g, w (ToRy remiRezpaedl  CYCLE COUNTER
WHEN FLOW CEASES. HATERTAL CHECKED PG He 600130 rev
FINISH APPROVED SCALE \ONE SNT  OF




SOIL VENTING WELL CAP
WITH AP-4/TL AutoPump®

2 i
-
o 2
Z Z & El oS
= EZ 3@y
s que (23 Y5
(%) — gy 3
Lt %AE& J G 2r m
o 2 Jaowl w8 I g9 e
I, e i Al Ralv SR I
& S < U E >O0%F |+« 28 >q
& Lo O Z5 88 _ | cLg 3|28,
< 0 g Al I = | 0ax 35O
T % < © = ZW ILEa |3
S 2 WS S+ S mmsn.us
Z N — > > = 3 Ch0 | cBrhSslel
L — 5 ¥ O T < obFs <« OGMM Mum
> A9 -] ) o o w2 L xlan N
- - Q. 03 AR B = h.g - Y
7 -l . =z a wZ2 ...m x
" L /M D "E N
= 3 < & a| |35
— AHUL._ <L o /,/., mw 2 5
o LJ T /////// o 53
L) 2< 5 ////., WYy (9 i
% Id w© e
%] i~ L oo .M_..m
Ll one ;
R / h §
a \ 0

L
=1= R ° \\\\\\\\\\\3\\ g< GoyEl
£ owp E2D o \\\\\\\\\\\\\ L TROZ IR0
) L A \\\\\\\\\ a>% 80 .
® 5 x3 e _\\\\\\\\\ g0 0uL
> 4a 006 _ To—95E2an
Lo z FI350 L0
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SECTION 7

The CEE Tank-Full Shut-Off System is a self-contained safety system which can be used to
turn off other pneumatic systems in the event of a liquid level rise or a pressure increase in a
container (e.g., product recovery tank, oil/water separator, and/or surge tank). This system,
which incorporates a dual-sensor safety mechanism, can be “T-ed” to monitor many tanks or
containers without the need of adding more TFSO systems. This system consists of a
TFSO Tank Unit with a fume/product overflow return, an air-operated control panel, a
filter/pressure reguiator, and a hose package.

Tank-Full Shut-Off System (TFSO)

S P E C I F I € A T1 O NS

METHOD OF OPERATION

The TFSO System is mounted first in a given series of pneumatic systems and passes
compressed air to other “downstream” pneumatic systems as long as a “trip condition” does
not exist. A TFSO Tank Unit is attached to each tank where shut-off protection is desired.
The TFSO System monitors all TFSO-equipped tanks and if any one of the following
conditions exists, the system closes the valve supplying compressed air and exhausts the
air, shutting down al! “downstream” systems:

» Liquid Level Rise in the Tank. If the liquid rises 4 inches above the float guide tube or
pushes the float up against the trip button, the system trips.

» Hoses Are Not Properly Connected or a Hose Leak Exists. If an improper hose
connection is made or there is a cut in one of the sensor hoses, the system will trip.

* Tube Sensor or Fitting Blockage. If any of the hoses or fittings become clogged by
debris or condensate build-up, causing back pressure of up to 3 to 4 inches of water
pressure, the system will trip.

* Tank Vent or Control Exhaust Biockage. Dangerous pressure build-up in a container
is sensed by the TFSO Tank Unit and causes the system to trip.

» Tank-Full Reset Button Has Not Been Pushed. The TFSO System requires the
manual pushing of the reset button before continuing operation.

* Oil/Moisture Enters Controls. If oil or water from the compressor clogs the sensors,
the controls will shut down.

TESO TANK UNIT

The TFSO Tank Unit has two sensors (a bubbler sensor and a float sensor) and a
fume/product overflow retum.

The bubbler sensor;
* Is fed a small amount of air which bleeds into the atmosphere or bubbles into the fluid.

* Is the guide tube that the float sensor slides up and down.

» Trips when 3 to 4 inches of water pressure is sensed.
The float sensor:

« Utilizes a 2-piece, hydrocarbon resistant fioat.

* |s triggered as the float nses with the fluid level coming in contact with a button located
on the TFSO Tank Unit. This contact releases the air pressure built up behind the
button, tripping the system.

The fume/product overfiow return:

* Directs fumes back into the weli (or other tanks if desired) under normal conditions to
avoid potential hazardous accumulations of explosive fumes.

* Aliows fluid to retumn to the well (or atmosphere or other tanks if desired) should both
the bubbler and float sensors fail.

{(800) 537-1767 Clean Environment Equipment - rev. 3 7a-1



2 7rS0 (Cont'd)

CONTROL PANEL

The Control Panel consists of TFSO circuitry, a pump air valve, air filters, and a pressure
regulator; all housed within a NEMA 12 wall-mountable, aluminum enclosure.

The Tank-Full Shut-Off (TFSO) Circuitry:

» Has an overriding safety circuit that stops air flow to downstream pumps (Product,
Total Fluids, and/or Water Pumps, etc.) when activated by the TFSO Tank Units.

* Includes a control panel-mounted Status Indicator and Reset Button that allows the
operator to assess the condition and to re-start the system.

The air filter/pressure regulator unit:
» |s typically mounted on the Control Panel.

* Consists of a two-stage, 5 micron (first stage) and 0.01 micron (second stage),
particulate filter contained in a metal bowl.

* Includes a float-operated condensate drain.
* Includes a pressure regulator that is adjustable from 0-125 psi and is rated for 250 psi.

» Allows for the adjustment of supply air pressure to the value necessary to operate the
system.

* Is typically provided with locking-sleeve, hydraulic grade brass quick-connect fittings.

HOSE_AND _HARDWARE PACKAGE
The hoses supplied with the system are of industrial grade.
¢ The main air supply hoses equal or surpass Parker 801 specifications.
» The TFSO Sensor Hose consists of a low pressure single-wall PVC tubing.

* All hoses are color coded and equipped with non-interchangeable, brass quick-
connect fittings.

SYSTEM REQUIREMENTS/PARAMETERS

The TFSO System:
* Has varying air usage, however, less than 0.7 scfm @ 80 psi is considered
appropriate for most applications.

* Requires a 2-inch Female NPT fitting on tank for the TFSO Float (2-inch Male NPT).

SYSTEM OPTION
* Single Sensor TFSO Tank Unit.

MATERIALS OF CONSTRUCTION
The TFSO Tank Unit:

* Hydrocarbon resistant float material ¢ Brass
* Stainless Steel ¢ Aluminum

COMPONENT AND SHIPPING WEIGHTS

[ _ITEM 'ICOMPONENT (Ib./kg.) SHIPPING (lb./kg.) |
Control Panel 20 A 23 / 104
Tank Unit 2 / 09 4 / 1.8
Hose Package Varies Varies

{800) 537-1767 Ciean Environment Equipment - rev. 3 7a-2



DUAL-SENSOR TANK-FULL SHUT-OFF (TFSQO) SYSTEM

~

THE CEE TFSO SYSTEM PROTECTION EXTENDS BEYOND THE CLASSIC PRODUCT TANK-FULL
CONDITION. IT ALSO INCLUDES A UNIQUE DUAL SENSOR HOSE FOR ADDED SAFETY. IN
ADDITION, ALL EQUIPMENT RECEIVING AIR THAT IS FED BY, AND DOWNSTREAM OF, THE
TFSO CONTROL PANEL, INCLUDING FLUID EXTRACTION PUMPS AND SKIMMERS, ARE TURNED
OFF DURING “SHUT-DOWN® CYCLES.
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TFSO UNIT AND TANK ADAPTOR
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® [ ANY SENSOR HOSE IS DISCUNNECTED,
THE SYSTEM WILL SHUT DOWN.

® [F OIL ENTERS THE CONTROLS, THE
SYSTEM WILL SHUT DOWN.

® If THE DUAL-SENSDR HOSE IS PUNCHED
(R CUT, THE SYSTEM VILL SHUT [OWN.

o IF ANY SINGLE TANK ARMED WITH A
TFSO UNIT SHOULD FILL, THE SYSTEM
WILL SHUT DOWN.

® [ITHER RECOVERY WELLS CAN BE ADDED
TO0 THE SYSTEM.

DUAL TANK-FULL
TFSEI UNIT SHUT-OFF

SENSOR UNIT

RECDVERY TANK
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A FUME RETURN

EEATURES & BENEFITS

® JF ANY SENSOR HISE IS DISCONNECTED,
THE SYSTEM VILL SHUT DOWN

® IF OIL ENTERS THE CONTROLS, THE
SYSTEM WILL SHUT DOWN.

o [F THE DUAL-SENSOR HOSE

IS PUNCHED

DR CUT, THE SYSTEM VILL SWUT DOWN

o JF ANY SINGLE TANK ARMED WITH A
TFSO UNIT SHIULD FILL, THE SYSTEM

VILL SHUT DOWN.

® DTHER RECOVERY VELLS CAN BE ADDED

10 THE SYSTEM

II”

Clean Environment Equipment
EQUIPMENY FOR GROUNDWATER REMEDIATION
AND LEACHATE EXTRACTION
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DUAL TFSOD HOSE
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AIR SUPPLY PRODUCT _] 41— RECDVERY Tank
DISCHARG!N
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ﬂ_r)/ FEATURES & BENEFITS

® |F ANY SENSDR HOSE IS DISCONNECTED,
i B\ THE SYSTEM WILL SHUT DOWN.
Yool RTEDE | | (Vo' B ehR ) [ [Uoss] WY %42, IF DIL ENTERS THE CONTROLS, THE
SYSTEM WILL SHUT DOWN
:f oot Bt g ot ® IF THE DUAL-SENSOR HOSE 1S PUNCHED
OR CUT, THE SYSTEM CINCLUDING
AT % PRODUCT PUNPS AND SKIMMERS) WILL
| SHUT DOWN.
0-200 £t
i o IF ANY SINGLE TANK ARMED WITH A
TFSO UNIT SHOULD FILL, THE SYSTEM
sns-2 HYDROCARBON sos-2 [l | HYDROCARBON sas-2 WILL SHUT DOWN.
SKIMMER Qﬁg}{ﬁﬁ&m - sxmeeRs ] § ‘{F&‘{ﬁﬁg;ﬂ i~ SKIMMER
SHEEN SHEEN ® [THER RECOVERY WELLS CAN BE ADDED
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TFSO CONTROL
PANEL

FRH
CONTROL
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DUAL TANK~FULL SHUT-
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PRODUCT ~~

4-INCH

TFSO UNIT
l /TS0 TS g sensor unr.

HYDROCARBON
RECOVERY TANK

A FUME RETURN

FEATURES & BENEFITS
® JF ANY SENSIR HOSE IS TUSCONNECTED,
THE SYSTEM WILL SHUT DOWN.

. ‘ /; Sl DISCHARGE HOSE /—‘ WELL —\ F o S c HE
T |I|/ RSy ARITOA AT TS 2@ IF DIL ENTERS THE CONTROLS, TH
© F i ed PO SYSTEM WILL SHUT DOWN,
L[4 L 1 ) LI L o IF THE DUAL-SENSTR HOSE IS PUNCHED
- i1 A A -~ |f 4 a \d OR CUT, THE SYSTEM (INCLUDING
| oronuer I PRODUCT PUMPS AND SKIMMERS) WILL
PUMP | [N\ C TR TN SHUT DOWN.
o-250 ft @ [F ANY SINGLE TANK ARMED WITH A
TFSO UNIT SHOULD FILL, THE SYSTEM
WILL SHUT DOWN.
REDUCED 10 S04 ‘REDUCED 1O ® OTHER RECOVERY VELLS CAN BE ADDED
SOS—4 REDUCED TD R e SOS—4
SKIHMER 401 INCH SoL-INCH A SKIHMER T0 THE SYSTEM WITHOUT NEEDING T
— IN WELL— — N WELL— ADD ADDITIONAL CONTROL PANELS.
-l -l 5l 5 —— ¢ ANY COMBINATION OF PUMPS AND
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LIQUID LEVEL SENSORS
Models 404 and 408

atures

® Dipgital display of water depth

® [Internal pressure-to-voltage transducer

® 4 adjustable trip points on Model 404,
5 adlustable trip points on Model 408

® Pluggable terminals for easy fnstallation and
service

® Solid-state outputs

® 4-20 mA output

¢ Moisture protected circuits

The Model 404 and 408 Liquid Level Sensors oper-
ate in conjunction with a Model 403 or 407 Control-
ler for bubbler-type pumping systems. The Sensor
contains an air pressure-to-voltage transducer and
requires anly a small air compressor capable of 15
psi (pounds per square inch) to operate the system
down to approximately 35 feet. For practical purposes,
the Modeis 404 and 408 are functionaily identical,
with the 408 simply having another sensing level.

The Sensor’s solid-state outputs are designed to re-
place the float switch inputs to the appropriate con-
troller (Model 403 or 407), or to be used with a Model
448 Output Relay Board. A 4-20ma signal output pro-
ies for other control applications. A 3-digit LED
.splay continuously shows the liquid level io a tenth
of a foot when the Display Control switch is in the
Liquid Level position. Other switch positions are
used during calitiration of the liquia level trip points.,
Indicator LEDs j{lluminate as the levels are reached.
A test control allows the trip settings to be checked
without actually raising or lowering the liquid level.

Specifications

Modet 404 408
No. of outputs 4 [
nput voltage 24 or 120 VAC, +15%
Input frequency 4765 Hz
Power consumption 2 Watts
Transient protection 2500 VRMS for 10 ms
Alr pressure input 0 to 15 psi max.
input air supply fitting Requires 3/16” 1.0. tu
aamum liquid level — 34.6fest dsplayed
Calibration accuracy
Repeat accuracy -_t1 %
(fixed conditions)
Repeat accuracy (0-60°0) +2%
ead Band 0.1 foot
Opsn-coilector transistors rated
for regulated 12VDC, 10 mA, mand-
Switching outputs -| mum.Designed as inputs for a 403
or 407 Controtier, or the Modal 448
Output Relay Board
4-20 ma output proportional
Signal outputs 0 0-40 feet of water
Operating temperature -40°to0 50°C
Slorage temperature -20°to 70°C
Humidily {olerance 1U-97% w/0 condensation
|_Gase matertal 20 ga stesl
Tarmination Removable terminal strip
Woeight 3.5 Ibs.
Fgure 8. Model 404 Dimensions
12 (304.8) —————»
1146 (1o ——~| o
(o} ~.0 T 5
@ LR R AR L] (1%) ‘L
I 8|66 S5
B o slsle 1 (138.7) ‘"I"“’
o gl | X
\—.157 da (4.76)
Figure 9. Model 408 Dimensions
12 (3048) ——nt
f———11.46 (281.08) —— 325
Q O|— -_
) 111 !
E oinsjejels 5 -] ‘ﬂ
o|6|6eie|e| (12N} 55
B o o|slojele 1 (1:an "T‘)
0 g~ | -+
L.m da (4.75)
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INSTALLATION

General Safety
‘arning: disconnect power when installing or servic-

g this device.

@ This product should be wired by qualified per-
sonnel according to the National Electrical Code
and all local codes.

@ Do not exceed the output or input ratings as
stated in the Specifications.

® Protect the device with properly rated fuses.

Do not install in damp or moist areas.

® This device should be installed in such a way as
to prevent bodlily injury or property damage in
the event of product fallure.

Pane! Layout
A Pump running time mater to 99,939.9 hours, non-esettable.

8 Indicator LED's flluminate when pumps are running.

G Indicator LED's illuminate when pump ts stopped because the
remcte alarm circuit Is open.
D Hand-Off-Auto switch to manually or automatically control the
pUMPS. )
E Lead pump selector swilch provides an aftemating lsad pump
seolection or & fixed lead pump operation of Pump 1 or Pump
2 (or Pump 3 on Model 407).
Indicator LED's show which pump is the lead pump for the
naxt pumping cycle.
G Momantary switch tests remate alarm bell, ight, and lluminates
alamm light J.

H Momentary switch sliences aiarm bell until problem Is cor-
rected.

| Momentary switch resats ali alarm indicators to retum to nor-
mal aperation.

J Alamn light stays lit untll alanm reset switch is pressed.
K Indicator LED’s show which level switches are closed.
L Indicator LED Nluminates when primary power is applied.

Mounting
1. Mount the Controller in a suitable enclesure.

2. Unplug the terminai connectors from the control-
ler.

3. Referting to  the terminal block decal on the con-
traller and the filustration on the next page, make
the following connections:
A. Connect a chassis ground to the terminals marked
CHS GND. -
B. Cannect 120 vac operating power to the terminals
marked for fuput voltage.
C. Connect the LOW float switch to the LoW terminals.
Paolarity is not critical.

D. Repeat step C for the LEAD, LAG, (LAG-LAG) and
HIGH terminals.

O O
®
B .0 H & 2. %0
o BY B HEH
@ ® @& @ |
) O
Bgure 4. Model 407 Panel
O @]
mém] E co ? o
mn [ |®..© 3
@ oo : o@
s B O BAE
o ©~®-®—o

E. The SIGNAL GROUND connection is a common be-
tween the Controller and a Liquid Level Sensor.
No comnection is necessary if the Sensor 1s not
used.

F. The PUMP 1 & 2 REMOTE ALARM (and PUMP 3 on
Model 407) terminals should be connected to nar-
mally closed (NC) alarm coptacts in the motors. If
none exist {or are not needed) install a jumper
coppection between the Pump 1 terminais and a

betwesn the Pump 2 terminals (also Pump
3, if Model 407).

G. The POWER FAIL, ALARM BELL, & ALARM LIGHT con-
tacts are not required for proper gperation, but
are provided for your convenience. If used, con-
nect an andiovisual alarm across the POWER FAILL
terminals. The contact is open while power is ap-
plied and closes on a loss of power. Connect
audible and visual slarms across the ALARM BELL
and ALARM LIGHT terminals. These contacts are
normally open and will close an a fault (high or
remote alarm) condition.

H. Connect the PUMP 1 and the PUMP 2 contacts to
the appropriate motor control eircuits. These
contacts start and stop the pump motors during
operation.

4. Set the HoA (hand-off-auto) switches and the LEAD
PUMP SELECTOR switch as required.

5. Apply operating power.

Page 3



Figure 12 Madel 404/408 Typical Application

_MODEL 404
CHE GND ————“l“
115 VG [T 115 WAC
VO LEV [ 420 mA
NG
"N soor. a3 &7
LEAD
Low LAG
SIGNA), GND LEAD
Low
ALND | | LA || POWER PUMP 2 REMOTE ALARM
NGOTE 3 MNOTE 3 ALARM
NOTE 2 PUAP 1 REMOTE ALARM
WET
WELL l SIGNAL GND
——— “ POWER FAL MO
L
+ ALARM BELL NO
ALARM LIGHT MO,
PUMP 2 HO
f } “OTEE
PUMP - memns‘mnm PUMF 1 RO,
F 4 1 CONTROLLERS, SASER CLOEED F NOT
ANEE: S VAC
& POWER FAL. CONTACYE CLOSE ON
& ALARM BELL AMD ALANM LISHT CONTACTE AC GROUND
CAGEE N ALAMM CONDITTOM. !
1S WG
MOTOR
CONTROLS
NOTE 1

Voo

Figure 13, Model 404 Terminal
Connections

(O CHS GND

O
115 VAC
O

O _SIG GND_
0.t
S
8:LAG

o-
O+ HIGH

O~ uquip
O+ LEVEL

Figure 14. Mode! 408 Terminal
Connections

O CcHs GND

O

115 VAC
@)

O siG GND

8:Low

O..
O+

®)

LEAD

LAG
-+

O- LAG-LAG

IGH

H
uQuio
LEVEL

O+
O-
O+
O_
O+

Troubleshooting

Problem: Erratic and/or unstable operation when
used with 403/407.

Cause: Signal ground wire between the two units is
not coonected.

Solution: Connect signal ground.

Problem: In test position, display reads other than
zero with adjustment fully counterclockwise.
Cause: This is a normal condition; fully counter-
clockwise on the adjustinent may be below zego.
Solution: Turn the adjustment slightly clockwise;
the display should read zero {or higher).

Thbese devices are not field repairable units. Should
one not operate properiy during the adjustment or
testing procedures, insure that all connections, elec
trical and air pressure, are correct. Verify that the
proper voltage is applied and check all fuses. Con-
tact the factory if everything is correct and the device
sﬂllfaﬂstoopemte.stxouldtheaensorfaudurlng
use, contact the factory for instructions on return-
ing the device for repair.
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COMPRESSORS

PACKAGED COMPRESSOR SYSTEMS

Complete Compressed Air Systems

Packaged Systems are Perfect for Many
Applications

Kaeser packaged compressor systems are the answer to
many challenges The compact design puts a complete sys-
tem in a very small space. Factory assembled and tested,
they are great for a small shop or manufacturing plant.
These packaged systems are aiso excellent as a back-up
system to Keep critical equipment operating.

Simplex Packaged Compressor System

Designed for Dependability

Packaged compressor systems match Kaesers Sigma profile
rotary screw compressors with a high efficiency refrigerated
dryer, an appropriately sized receiver, and the necessary
filters to provide the level of air quality you require

Rotary Screw Air Compressors

The rotary screw compressor is designed without compres-
sion valves or piston rings. Therefore, maintenance is easy.
Kaeser's efficient Sigma profile design also produces up to
20% more air per harsepower.

Each compressor 15 contained in a sound absorbing enclo-

re. This filtered enclosure keeps the components clean
id reduces noise levels to as low as 66 dB(A),

Refrigerated Air Dryers

Kaeser refrigerated dryers cool the compressed air to con-
dense and remove moisture, They produce pressure dew
points as low as 35°F. The tube-in-tube smooth surtace heal
exchanger prevents fouling, and a hot gas by-pass vaive
gliminates ireeze up.

Filtration for Reliable Quality

Compressed air quality is crpcal tor many applicatons
Kaeser provides customized fiftration t0 ensure your pack-
aged compressor system delivers a dependable supply ol
high quality air. Filters are availabie to eliminate parucles as
small as .01 micron.

A Complete System

Kaeser Sigma profile rotary screw comp?essors, reingeraled
dryers and filters are matched with an appropnately sized lank
to make a refiable, compact systern. ‘All inter-connecting
piping and wiring is completed at the factory

Multipie compressor systems include a sequencer. The
sequencer saves energy by running only the compressor(s)
needed to meet the current demand. Dryers and optional fi-
ration package include by-pass piping to allow servicing
without system shutdown,

Kaeser packaged compressor systems are factory enge-
neered to ensure all components are properly sized.

Installation is easy. Simply connect to the electncal system
and pipe the package in 10 your compressed ar piping sys-
lern and you are ready to go.

Duplex Packaged Compressor System

¢
1
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ENGINEERING DATA

wingle Compressor Packaged Dual Compressor Packaged
Systems (Simplex) Systems (Duplex)
100 13 100 26
110 115 110 23
SX-3 3 145 85 SX-3 2x3 145 17
190 55 180 11
GO GAL. TAVK 100 23 100 46
110 21 2x5 110 42
SX-6 5 145 17 Sx-6 145 34
125°PS| [2ocFm  H KW 180 13 190 26
100 32 100 64
110 30 2x75 "0 60
SM-8 7.5 T2t ~c SM-8 45 =
190 20 180 40
100 44 1p0 88
110 42 2x10 110 B4
SM-11 10 145 36 SM-11 145 72
190 29 180 S8
100 71 . 100 142
110 68 2x15 110 136
SK-19 15 145 58 Sk-9 145 116
190 45 180 90
0 56 100 192
110 92 2x20 110 184
SK-26 20 145 80 Sk-26 ’ 5 160
180 65 190 130
Standard Features: Optional Features:
* SX, SM or SK Sigma screw compressors « KPF and KOR fiiter package
» 230/460V TEFC Motor « Automatic tank condensate drain
* Refrigerated air dryer with by-pass piping * Non-standard operating pressuﬂrs
* ASME coded receiver tank including: from 80 psig to 205 psig
Air pressure safety relief vatve * Single phase electrics on sx—ser
Liquid filled pressure gauge X-6 models '
Manual drain valve » 208/230V

« Heavy duty steel frame
» Compressors in sound absorbing enclosures
» Sequencer for dual compressor packages

Specifications are subject to change without notice. |

KAESER Ik

COMPRESSORS

Fredericksburg, VA 22404 9001
Tel: - (540) 898-5500 « FAX: (540) 898-5520 23

US96.PCS © 1998 KAESER COMPRESSORS, INC Al righls 1eserved
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REFRIGERATED AIR DRYERS

High Performance Refrigerated Compressed Air Dryers

With Capacities From 5 to 2300 SCFM

Water Seriously dilutes the
performance of your com-
pressed air system

Aimospheric air enterning a compressor
contains water vapor (humidity). In fact,
a! 75* F and 75% relative humidity, 6
galions of water enter a lypical 25 hp
compressor every 8 hours

The process ol compression concen-
1rates thus water and as the air heats up
during compression the water remains
vaporized But once the compressed air
fravels downstream. 1t cools and the
vapor condenses into iguid droplets.

it not removed, this water cantaminates
the entire compressed ar system

Gradually, corrosion leads 10 air leaks,

pressure drops and scale formation
Maintenance and repair costs on pneu-
matie equipment increase, products and
processes can be ruined, and lost pro-
duction time is often the result.

Tha cost of failing to remove water from
your compressed air system is high.

KAESER dryers increase
praductivity and reduce costly
maintenance

The proper KAESER air dryer installec
in your gystem provides an economcal
sotution, KRD cetrigerated air dryers
remove Lhe water from your compressed
ar system 10 protect your product,
equipment and plant eficiency.

KRD-35, KRD-200 and KRD-500

Designed to be durable,
efficient and
environmentally friendly

With KRD dryers. campressed ar er-
ters a precooler reheafer where incom-
INg air is cooted by retngerated oulgoing
air. This pracooled air réquires less ener-
gy to dry and the rehelited outgong arr
eliminates pipe sweall g

The air is refrigeraled in a smooth sur-
face. non-fouling tube-in-tube heat
exchanger charged with environmentally
safe refrigerani. This KAESER design
ensures 2 consistent supply of dry ar
throughout the life of the dryer I main-
tains effictency without excesswve pres-
sure drop of the added cost of a prefiller

Condensed liquid 1s remaveg by a
high pertormance separator and 15 dis-
charged by an automa¥c drain trap

The outgoing air noyw has a reduced
pressure dew point; the temperature at
which water vapor cordenses to liquid
(under pressure) :

The entire KAESER system s de-
signed to operate efficiently and reliably
over a wide range of flows Temperature
N the reingeration evaporalor Is precise-
ly controlled by a hot gre by-pass valve
for Quick response lo flow changes KRD
dryers supply compressec air wilh a
consistent pressure dew point and no
danger of evaporator {reeze-up

Simple operation wnth easy
to read mstrument panel

Models KRD 25 and up feaiure gauge(s)
which conveniently display operational
siatus end provide hdiptul informauon
during routine maintenance.

e m s
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, OF THE KAESER DESIGN

Re-designed Heat
Exchangers Provide
Maximum Cooling Etficiency

KAESER heat exchangers are all
copper tube-in-tube designs The
smooth surlaces are non-fouling and
sell-cleaning to ensure mMaximum
heal transfer. Tube sizes are carelully
selected 10 contro! tiud veloctiies and
promote twurbulence This maximizes
heat transfer and along with the
smaoth surface design minimizes the
pressure drop throughout the Iifg of
the dryer

The entire heat exchanger pack-
age s encapsulated in a water based
urethane foam. ln addition to protect-
ing the heat exchanger, this highly
effective insulation ensures maximum
cooling efficiency

The Precooler/Rehester (1) 1s a
-arge aur 10 air heat exchanger
designed 1o produce the greatest
possible dryer efficiency. By precool-
ing the incorming arr, the heat load on
the refrigeration system 1s reduced.
Reheating the discharge air eimi-
nates any pipe sweatng

The smooth surtaces cof the air to
retrigerant heat exchanger (2} are
constantly washed by the condensing
moisture This umque feature

Typical Fiow Diagram

ensures the dryer will not clog up
with oil or debns. so you get consis-
tently dry air throughout the life of
your system

Efficient Liquid Separation
Over A Wide Range of
Flows

Off the shelf separators are not
designed to efliciently handle the wide
range of flows that are encountered by
a typical dryer. The separator (3) in a
KRD dryer 1s specitically designed to
maintain a 99+% separation efficiency
from low flows to well above the rated
capacity of the dryer. This ensures
that liquid condensaed by the heat
exchanger does not re-enter your
compressed air stream. The fully
ulated separator prevents reheating

of the air before moisiure separa-
tion.

A demand type dramn (4) reli-
ably discharges hquit condensate
without wasting your valuable
compressed air. The condensate
c¢an then be routed o an oil-water

s Separator for aco-
logically responsi-
ble disposal.

Heat exchanger with tube-in-tube design

Refrigeration{System
Provides Conlsistent Dew
Point '

The non-cyciing design of
KAESER dryers keeps retnigerant
continuously caréulatmg through the
system

This results in fapid response lo
changes in air fiow far consistent
cooling and the most reliabty dry ar

The temperatu(e of the heat ex-
changer must be ontrolled to provide
dew point consistency and prevent
freeze ups. To do:this, KAESER uses
a specially designed hot gas by-pass
valve (5). Off the lls,he!f valves do not
meet our high sta'ndards

The hot gas b4-pass valve controls
the coohng lemplerature by allowing
some of the refrigerant (in a hot gas
state) to bypass the heat exchanger.
Injecting the gas latier the heal
exchanger prevepts non-compressible
liquid refngerant from entering the
compressor (6) dnd so increase the
lite span and religbility of the system
This design aiso jprevenis the thermal
expansicn valve (7) from over com-
pensating for changes n load (com-
pressed air flow)!

With specially 'designed campo- e
nents and more {'omprehenswe con-
trols, KAESER refngerated dryers
and compressed air systems provide
the rehiable perigrmance you need
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A REFRIGERATED AIR DRYER

Pressure dew point

The pressure dew point of com:.
pressed ar is the temperature at
whieh water vapor condenses to liquid
(under pressure) To ensure no liquid
waler 1s present :n your system, the
pressure dew pownt of your air must be
iess than the lowest temperature your
compressed air will be exposed ‘o
KAESER refrigerated dryers produce
pressure dew pomnts as low as 35°F

To select the dryer that bes fits
your needs, there are geveral
factors 1o consider.

Actual conditions

System pressure: Dryers remove
moisture most efiiciently at higher
system pressure However, the maxi-
mum working pressure of the dryer
myst not be exceeded.

pressed air temperature: Air
Ve S Up gunng the compression
process and cools as it moves downi-
stream The cooler the arr before
eniering the dryer, the more efficrem-
ly the dryer operates, The inlet air
lemperature should be less than
120°F. If your compressor does not
have an attergodler you may want to
consider adding one o your system.

Ambient temperature: High ambient
temperatures reduce the efficiency

of an ay cooled dryer. The armblent
fermperature should be less than
11Q°F. If you can not lgcate the dryer
In a Gool endough environment, you
may want 1o consider a watler cooled
mode! insiead

sical Compressed Air System

| i

Compressor Afiercooter

COMPRESSOR
ON LIGHT

ON/OFF
SWITCH

- -

PRENET

Standard Control Panel

Dryer Location in the Air
System

The tocauon of the dryer in your
compressed air system is important,
because it atiects proper sizing of the
unit.

Ideally, the dryer is placed after
the receiver tank because the air
begins to cool in the receiver and lig-
uids condense. Reducing liquids in
the compressed air improves the pet-
formance of your dryer. The receiver
also dampens pressure and flow fluc-
tuations to the dryer to help ensure a
cansistent prassure dew paint. When
he dryer is Jocated aftes the recewver it

Dryer
Altlermnate Location
Before Receiver Tank

Receiver Tank

’ REFRIGERANT
PHESSURE
CUT OUT
LIGHT

POWER ON
LIGHT

HIGH
TEMPERATURE
WARNING LIGHT

i
must be sized for youi' systemn’s maxi-
mum compressed air bemand

If you must locate y:bur dryer
pefore the receivar tahk, you should
install a separator ahead of it to
remove liquids before tho air enters
the dryer. You should aiso reduce
the air temperature ag much as pos-
sible. When located betore the
receiver, your dryar mpst be sized for
the maximum flow capacity of your
compressor(s).

location of your dryer, ffoliow the easy
selection steps on thelback page to
find the dryer size that| IS nght for you.

Once you have delz'}rmmed the

lamoval Filler

Dryer
Normal Location
After Recwiver Tank
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Slzmg your dryer | o | Correctlon Factors

KAESER refngerated dryers are rated for 100°F inlet air at 100
. and 100°F ambient temperature. To select a dryer for your
«, cation, you must first correc! your actual system conditions

for these “rated" conditions. To do this, simply write your condi- PSIG | Factor °F Factdr *F Factor
tions for the proposed dryer inlet in the yellow areas below. Next,
. . ’ ) 4 20 1.54 75 57| 75 86
find the correction factors in the table o the right and write them
on the bottom line. Multiply your inlet air flow by each factor to get 40 | t2s | 8 85 e 89
the Minimum Requirement Rated Capacity for your dryer, 60 112 85 75 85 92
75 1.07 90 81} 80 94
S =T U ol I R R e T e
nigt Air Flow T i oqun '
{sctm) PI;;S:;;G emp.e;a ture Temperature Capacity 110 97 100 1.09 100 1.00
*F {scim) ]
—— ey - e A 125 06 105 1.1 108 103
B ] B ey R b B o S A
ot Aot Arbient 145 94 110 1.22 110 106
g;:f:;‘:n Temperatuce Yaemperature 175 a1 15 1.33
Factor Cortrectiorn Cosrection . e
Pactol Facuor 195 | 90 | 120 | 1.43 i :
X X X = 250 87 . - -
300 8s - i
KAESER Refrigerated Compressed Air Dryers
KRD-005 5 | 66 1.2 115-1-60 110 |14x16x 15| 3BODTUBE [ 50 [ pguir on Light
KRP.010 | 10 | 130 | 25 1% | 14x16x15| @ ODTUBE | 57 Higr{ Termp Lgmm
F 45 1 15 1196 3.0 1160160 15 |1ax16x15| /" OpPTUBE | 65
Kw 425 | 25 | 326 | 30 230160 15 |21 x26x 16| SATNPT (M) | 181 | oruchr suen
KRD-035 | 35 | 455 30 175 PSIG 15 21 x26x 16} 34" NPT (M) 184 | poer On Light
RDQ50 | s0 | 66 30 Standard Ve |25x34x22) 1"NPT( 213 viign{ Temp. Light
KRD-075 | 75 | 98 | 3.0 | 3%PsIG 15 [25x34x22 ©NPT(M) | 2583 | (yadews KAD-200
KRD-100 | 100 | 130 3.0 Available 2 |e5x84x22fruNPT(M | 2e3 | oo
KRD-125 | 125 | 163 35 115-1-60 ¥4 |25x34x2| 1 12NPT(M)| 302 | 0 orassor
KRD-160 | 150 | 185 30 230/208-1-60|  3/4 25x34x22| 112 NPT (M) | 312 | 0L h°°0 m
KRD-176_| 175 | 228 32 34 [37x36x40| 2"NPT (M) 4701 & iont
KRD-200 [ 200 | 260 47 1 37Tx36x40| 2 NPT (M) 5056 auges:
KRD-250 | 250 | 325 | 48 112 |37x36x40] NPTy | saz | —Stuchon Pressure
KRD-300 | 300 | 290 47 T2  |37X36X 40| 2 NPT (M) 535 :
KRD400 | 400 | 520 | 48 2 |a7x3sxa0| FNeT(M) | 655 3:; jb" sw";"' Power On
KAD-450 | 450 | 585 5.0 2 43x37x 44| NPT (M) 730 Lo °°‘m 'G' e“""’hm
KRD-500 | 500 { 650 32 230/208-3-60 3 85x38x44| I NPT (M) 912 Con‘ncg)l Lo ""l’
KRD-600 | 600 | 780 3.6 200 PSIG | 460-3-60 3 65x38x44] 3" NPT (M) 1024 | < —ayou
KRD-700 | 700 | 810 4.0 Standard 4 B85 x38x4d| 3° NPT (M) 1066 auges: o
KAD-B00 | BOD | 1040 ae 200 PEIG 4 76x38x50] 3 NPT (M) 128 | —Suction Pressuce
KAD-1000 | 1000 | 1300 | 4.2 Availabie 4 76x38x44| NPT (M) | 1365 | —AIlf Inlet & Outlet
KRD-1200 | 1200 | 1560 3.1 3 76x38x 44| 4 Flange 1486 Pressure
KRD-1600" | 1600" | 2080 39 742 |85x48x50| 6" Fiange 2173
KRD-2000' | 2000" | 2600 4.7 10 B5x48x 50| 6" Flange 2308
KRD-2300 [ 2300" | 2990 5.0 460-3-60 12 85 x 48 x 50| 6’ Flange 2715
‘Includes refrigarant pump down system

*Al rated capacity and 35°F nominal dew point }
*Other voltages available - comact Kaaser i
Speaﬂcatnons are aub}ect o change without natice,

TOTAL P.83

All nghts roseswd

N8ar COMPrassors, INc

BSKRD e
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GEMS

Installation and Maintenance - continued

Thread Treatment

Sealing

When threading metal threads into a metal coupling, pipe seatant or Teflon® tape is
recommended. Due to potential compatibility problems, when sealing plastic threaded
units, a compatible pipe sealant such as N¢ More Leaks™ trom Permatex® is
recommended.

Tightening

When threading a plastic level switch into a metal coupling, the mstaller should use a
surtable wrench and tighten the threads 1 to 1-1/2 additional tums past hand tight. Over
torquing of the threads will result in damage to the plastic mounting plug.

>
e
=)
m
=
=
><

Engagement
The length of mounting threads engaged at installation is important in calculating NPT 1
switch actuation points and the actual length of stem extending into the tank. Use the r >
chart at right to find the thread engagement length (T) for a given NPT size. Factorthe T ! : Note This chart serves
dimension into any calculation of switch actuation levels (L) and overall length (L). e a9 as 2 gude enly. For
W 53 &lﬁal ctyauon . .

Definition of Variables Used in Examples : facy, measuremen
A = Mounting length. 34 | 55 Shoukdbemaoe athme
T = Thread engagement. 1 68"
P = Distance from coupling (bung) top to inside suriace of tank or bracket. 11U 71
L = Switch actuation level as measured from inside surface of tank or bracket to fluid

surface. s 76
L,= Switch actuation level, nominal, as measured from bottom of mounting {based on a ¥ 1200

liquid specific gravity of 1.0).
Examples
Standard Single Levet
Switches Custom Length Level Switches
lnternally Maunted Intermally Mounted Externally Mounted
L5-1900 Series internally LS-800 Series (Type 1) internaity mounted LS-700 Series (Type 3) externally mounted through a
mounted through a 1/4‘NPT through a 1/2°NPT hole. To calculate L, 1°NPT hole. To calculate L, dimension:
hole. To calculate L dimension: dimension: Lele{P-T
L=, +(A-T) L=l-A-T) L o6’ (1°- 66)
Le L, + (21/32°- 399 L, =6 (1-1/4°- 539 L=6'+ 34°
Lel, +.27° L =672 L =634
L= 1.46° L =528

To calculate for Actual Tank
Instrusion, substitute the L value in
place of L1 in the {ormuta directty
above,

To calcutate L dimension, use.

Lal +(A-T)

To calcutate for Actual Tank Intrusion, substrute the L
value i place of L1 in the (armula directly above.

mmm;-mummmm..:mumm

Tefion i a registarss irademark of DuPont Corp.

48

To calcutate L dimension, use:

Lel,-(@-T)

To calcutate for Actual Tank Intrusion, sutistitute the L, value
In place of L, In the form43 abave.



Liquid Level Switches

# Installation and Maintenance

Qrientation

A standard NPT female boss i tank top, bottom or side is all ihat is required for rapid
installation. Unrts operate normally in any attitude — from the vertical to a 30° mclination
— with lead wires up or down. Standard IPS pipe extends units to any intermediate level
in 1he tank. Figure 1.

Accuracy and Repeatability

The accuracy of GEMS level switches is £1/8(3.2 mm) of true liquid level. In order to
assure the proper accuracy for your liquid, please specify the specific gravity of the
media. GEMS will automatically catibrate for the submergence of the float, based on
this specific gravity information. Furthermore, accuracy may be enhanced by specifying
whether the circuit condition should be measured on decreasing or increasing liquid
tevel. The repeatability of the actuation point is approximately 1/32 inch (.79 mm).

Moisture Proteclion

When moisture exists in conduit and extension pipes, the potential for this moisture to

wick down the wire leads and into the switch assembly exists. Shoutd this happen, the

switch will appear to be closed due to a hiph resistance path through the moisture.

There are several means that can be used to prevent this from happening.

1.Pitch conduit away fram the tevel switch when passible so that condensation will drip
away trom the level switch assembly. Figure 2.
When a vertical run of extension pipe or rigid conduit & used to extend a level switch
dawn from the top of the tank, a non-conductive silicone oil should be used to fill the
vertical run. Attermnatively, an appropriate potting may be used to fill the vertical run 1o
occupy the space in which condensation will normalty form. Figure 3.

By working closely with your GEMS representative, there are many design

considerations that can hetp lessen the etfects of moisture.

1.Consider a product such as the GEMS LS-270 Single Level Switch which has a water-
tight moided cable.

2.Consider ysing a unit with a connector and gasket seal.

3.Consider using moisture resistant heat shrink tubing an the switch capsule assemble.

A WORD OF CAUTION: Most of GEMS level products incorporate a potting cap or are
fulty potted. Due to the bonding characteristics of the potting to the wire leads, there is
no way of assuring a water tight seal at the potting joint. Qur potting cap will resist
moisture to same degree, but the precautions mentioned abave should be used to
assure moisture doesn't enter the switch and cause a short.

Please refer 1o the GEMS instruction Builetins supplied with products or detailed
installation and maintenance proceduces.

47




Liquid Level Switches

A “rovide Operational Versatility with GEMS FLIP-PAK®

.nd LOAD-PAK®

. Rapid, arc-free response. Positive, non-mechanical operation.
_ Long, trouble-free service life. Over mitlions of cycles of operation.
. Low-level switching. A few mA of current controls high-power loads.

" Completely encapsulated construction. Impervious to dust, moisture
or foreign material. Tamper-proof, shock and vibration resistant.

GEMS FLIP-PAK® Solid-State Holding Relays.

FLIP-PAK solid-state relays provide low current, “start-stop” or “on-off” switching.
When used with mutti-station level switches, FLIP-PAK solid-state holding relays will
start and stop industrial mators, pumps and solenoid valves to controt the proper liguid
level in your tank or vessel. To avoid nuisance shutdowns, FLIP-PAK relays hold their
operational state for 1/2 second during momentary power (osses. 5 amp units are avail-
able for both 120 VAC and 240 VAC applications. Low voltage protection is inherent,

GEMS LOAD-PAK® Solid-State Switching Units.

LOAD-PAK solid-state switches amplify the current handling capabilities ol your multi-
station level switch. They operate as a 5 amp AC SPST, N.O. switch. LOAD-PAKS are
ideal for activating high-powered alarms and pumps.

Typical Applications Wiring Diagrams for Applicatians Shown af Lett.
.}Ju AP
ORY o B W
Rrp- QES‘-‘ [E&=
un DR DAD-PAK
u ot
NC bl i VAC
ORY
u £855)
ND - e vac
1 Pump-  OaY
::va-Up Qperation with Oavm glé 1 bond é_ vae
ckup Low-Level Alzrm.
el il o

Other GEMS Solid-State Relays and Barriers

With no moving parts, GEMS relays and
- IMO feqeest barriers are inherently more reliable than
-Cxiziog Mo. 177 their mechanical counterparts.
for mace Encapsulated designs are impervious to
dust, oll and moisture.

Intrinsically-Safe Types

GEMS SAFE-PAK relays render the entire sensor
circuit infrinsicatly safe with no explosion-
proof enclosures. Programmable versions
T o offer various switching operations, including
SR M DB -, :.0., N.C. of fatching with optional time
elay.

&\ Zener Barviers are enerqy limiting devices that provide intrinsically-sale electrical output to

S0r i a hazardous area. Can prolect against fautts up to 250 votts RMS. Single and
annel versions gvailable.

Non-Intrinsically-Safe Types

Solid-state switching units thal control ine vottage loads with only a few milliamps of sefrsor
nput current. includes general purpose LOAD-PAX and tatching’ FLIP-PAK.

AL



GEMS

“jve-Staticn Aanunciators

- Bright LED Indicators
... Audible Alarm
Relay Actuation

GEMS TAP-5 Annunciators are used 1o indicate up to five switch closures. LED's illurmi-

nate when a respective switch closes.

» LED indicators fight up when switches close; stay ‘on’ until swilches open.

» LED's go off when switches are apened; alarm silence push button shuts off horn and
relay.

= |deal for leve! switches in this catalog but equally suited tar any dry switch closure.

» Relay operates remote pumps or other equipment,

+ Supplied with blank pane! for marking by user.

» Dpenates with 7 to 14 VOC power; optional converter kit for 9 VOC pawer availabie.

Contact GEMS tor Ordering Intormation.

® TAP-SALARMBANG @
ECCEREES]

...........

TAP-5 Annuncuator
with buift-n switch
relay and avdibie "0",‘:::‘

alarm O e

TAP-5 Annunciator  IROELIY
with LED mdicators Qv

anty Q ewery

Slash Shields for Turbulent Liguid
- Reduces nuisance switch actuation caused by liquid maotion. o
Custom Length
GEMS Slosh Shields protect floats from turbulent or highly contaminated liquids. Siash Sheeids
shields are available for many standard sinple level and mast custom length switches, DO HGHEST
Look for units in this catalog with the turbulent liquid icon: £ Q LBV
n.m : J
g e L 4. som

Specifications Singie Level Shieids pAd It T,
Material: .

Shield: Lexan®, Polypropylene, PVC, 304 Stainless Steel, Brass ol

End Caps: Polypropylene, PVC, 304 Stainless Steel, Brass - BOCP
Operating Temperatyre: 140°F (60°C), Max 1 (T0F & 60TToM)
Pressure, PSI, Max.: 150 h
Contact GEMS for Ordering Information.
Electrical Gable and Connectors N
This mutti-conductor cable is avaitabie far most GEMS level switches. It provides extra N
protection for applications not using conduit for electrical wiring. Typical general
purpose cable is shown here. Other spectal purpose cable Is available; consutt factory.
Specitications
lusutation Jacket: PVC
Lead Wires: £22 AWG, PVC
Operating Temperature: 176°F (80°C), Max.
Length: Ordered by the faot. Optionat Cannectors

Number of Conductors | Wire Calors

Red, Black

Red. Black, White

Red, Black, White, Green

Red, Black, White, Green, Orange

Red, Black, White, Green, Orange, Blue

Red. Black, White, Green, Orange, Brown, Bive

D ~N| || A]w]

Red, Black, White, Green, Orange. Brown, Biue, Yellow

GEMS otfers many types of optional efectricai connec-
tors i:r gse onh our liquid level switches. Typical opticns
include:

* AMP Mate-N-Lack™ Series

= Packard Weatherpack™ Series -
« Spade Terminals

= Ring Terminals

Contact the factory for the availability of these connec-
tors, of others of your choice.



Liquid Level Switches

a Flectrical Junction Boxes

_. Explosion-Proof
. ! Watertight
. FM Approved ar CSA Listed Types

GEMS Feraloy J-boxes simplify wiring or load-handling capabilities for
many of the level swilches shown in this catalog. They mount directly
onto any level switch with a 1/2"NPT conduit connector. Junction box

and level switch must be assembied at the factory to maintain explosion-

proof approvals. Look for units in this catalog with the J-box icon: @»

FM Approved for Class !, Division 1, Group D;
CSA Listed.

Junction Boxes with DPDT Relays

Used for controfling high current loads and/or
multiple loads.

Relay Specifications

Conliguration: DPDT.

input Voltage: 120 VAC, 50/60 Hz.

Contact Ralings: 10 amp, 227 VAC, 1/2 HP, 250 VAC,
1/3HP, 120 VAC, 10 amp, 30 VDG,
resistive.

Junction Boxes with Terminal Blocks

» Terminals are screw-type with terminal lugs supplied for wire connections.

DPOT Relay Wiring Diagram
W T T uow
"D o e
120VAC e Sl Bt
SWTcns  RELAY SHOWN DEEMERGEED
R0

3-Pin Terminal 6-Pin Terminal

8-Pin Terminal

Lead Wire Output ABS Plastic

@

* Groundmg lug supped on CSA Listed version cnly.

How Ta Order
Select the suitable type J-box in the table below. Order by Part Number.
Type Part Number
FM Approved=* CSA Listed Non-Approved
DPDT 76270 130550 -
3-Pin Terminal Block §5633 130549 -
6-Pin Terminal Block - 130544 -
8-Pin Termunat Block 75975 - -
' “Wire Qutput ~ 145722 -
4astic - - 75970

“*Class 1, Dmsion 1, Group D

2]
=
[oel
(=]
7
73
Ll
[
]
<




Liquid Level Switches

Electrical Specifications
Swilch (N.0. or N.C.):
SPST: 20 VA or 100 VA
SPDT: 20 VA
Lead Wires; #18 AWG, 24~ L., Polymeric (except as
noted in Wiring Color Code chart at nght.)
Approvats: | S-800 Senes switches are U.L. Recog-
nized - File No. E45168; CSA Listed -
File No. 30200
Typical Wiring Diagrams
For clarity, only two actuation levels are shown in each
group diagram.

GROUPI  GROUP I GROUP U GROUP IV
SPSY SPST SPDT SPOT

2 = g L

Actuation Level Dimensions

T
]

T
i}

v

w--}

o o]

i

* Actuation level destances and L, (overali unrt length) are measured
trom inner surtaces af mouating plug or flange
** Length Overall L = L, + Dimension B. See Maunting Types for
Maximum Le values.

Wiring Color Code
Tinted area designates U.L. Recognaed wiring configurations.
SPST Switches SPOT Switches 20 VA
Wiring | Group | Graup N Group ll Growp V
Com. | poack None Biack None
Wire
Sw. Sw
NONC Com. NOMNG NO NC Com NO NC

(8 Red Red Red Red | Wh/Red | Red | Wh/Red | Wh/BIk/Red
L2 | Yellow | Yellow | Yeliow | Yellow | Whivel | Yellow | Whivel | WivBik/e!
L Blue Blue Blue Blue | Wh/Blue | Biue | Wh/Blu | Wh/BIK/Biu
L4 frown | Brown { Brown | Brown | Wh/Brn | Brown | WiWBm | Wh/Bik/Brn
(] Orange ! Orange | Orange | Orange | Wh/Orn | Orange | WhvOm | Wh/BIk/Om
L6 Gray Gray Gray Gray { Wh/Gra | Gray | WhGra | Wh/BIk/Gra

Kotes: 1. Non-U.L Recagnized wnits (white aceas) use £22 AWG, 24°L, Teflon* Lead wires
2. Units with 100VA switches are not UL Recognized or CSA Uisted

Switch actuation levels are determined following the guidelines below.

All units 72°or less L, with Stainless Steel or Buna N fioats. Also Type S units over
72°L, with Buna N fioats:

A= 1-1/2°(38.1 mm) minimum distance to highest level {2 Type 5 onty).

B = 2*(50.8 mm)} minimum distance from end of unit to lowest leve!.

€ = 3°(76.2 mm) minimum distance between levels.

D = 1/4°(6.3 mm) minimum distance between actuation levels (Note: One fioat for
twa levels can be used anly when low level is N.C. dry and high tevel is N.O. dry).

Types 1, 3, 4, and 5 units with stainless steel float, Part Number 15666:

A= 1-5/8°(41.3 mm) minimuta distance 1o highest level (2, Type 5 only).

B « 2-1/2°(63.5 mm} minimum distance from end of unit to lowest level.

C = 4°(101.6 mm) minimum distance between level.

D = 1/4*(6.3 mm]) minimum distance hetween actuation levels (Note: One fioat tor
two levels can be used only when low level is N.C. dry and high level is N.0. dry).

Notes:

1.A, B and C dimensions based on a kquid specific gravity of 1.0.

2.0ne fioat for two levels can be used only when 20VA switch is used.

3. Actuation levels are calibrated on descending fluld level, with water as the calibvating fiukd, ynless
gtherwise specified.

4.Tolerance on actustion levets is +1/8°(3.2 mm)




GEMS

LS-800 Series - continued

Mounting Types - continued LS-B00-A Series Adjustable Mounting

** Units greater than 72 "overall length are supplied with collars with setscrews (made of same matenat as
stem and mounting) in place of float-stop nngs. Collars are optional on units kess than 72° overall leagth.
Units requinng 316 SS fioat stops must be special orgered with 316 SS collars instead of gap nings

Type 5 External Mounting Tyne s Available {or LS-800 Series Mounting Types 2, 3 and 4
units are «deat for tanks External Mount Speciat cinch-nut on mounting
with imited access to 2" NPT aliows stem to travel up or UNIT STEM
tops or bottoms. 2 eF down for fine tuming the actua-  austen 43
f0smm) tion points. The extent of ad- UPWARD v
- justment depends on unit length
ot || LT and distance from mounting to
R i D JouTLEr highest float stop. When order-
e E_‘_‘m ing, specity “LS-800-A" as
- = Series Type.
“f.: o Lo . ﬂ .‘:sﬁ ,,'.‘.,,‘, Note: Maamum overall kength rs imited
. .E - 118 ] (0 72 weth this option
e o S et AMIT LENGTH
= g Lo+ 27
e e 2
T m t ooH
r = ,.j
N -y 508 \
£ -:El T
I o N W ETPORT
SR8  Housing Material Brass 316 Stainless Stee!
< p=4 Stem and Mounling Brass 316 Staintess Steel
pR=]  PortSizes 344" NPT 1"NPT
Gl Max. Length (Lo) 140 (355.6 cm)
Float Staps** Beryllium Copper | 5.5. ARMCO PH-15-7 MO

Float Types
A single fioat type is selected for use at all actuation points.

Float Material Buna N 316 Stainless Steel

Compatible Moanting Types 2 1,3,4,5 1, 3, 4.5 (Units <77) 3.4, 5 (Units >727

. | 1 Py
&w; ez?nw.n s yET. -]
[ ) [ ] -, .
Float Dimensions l — — 3"’"’ )
“i5em) “Ewm) i S2mm éf&)
Parl Number 26032 10558 14569 15666
Water: 10 180°F (82.2°C)

Qperating Temperature Oil: 40°F 10 +230°F (~40°C to +110°C) ~0°F 10 +300°F (-40*C to +148.9°C}

Mia. Media Specitic Gravity 75 | 55 80 1 5
Pressure Ratings Chart
(PSI, Max.) Float Part Number

26032 10558 14569 15666
1,2,3 150 750 300
4
Mounting Type 150
5 Brass 100 @ +70°F (21.1°C)
168.5. 150 [_ 750 | 300




Liquid Level Switches

Large Size — Metallic
»-800 Series

_: Stainless Steet or Brass Mountings

~ 11 to 6 Actuation Levels

Lengths to over 11 feet

U.L. Recognized, CSA Listed
Rugged construction and mutitiple options provide the LS-800 Series
with exceptiona! versatility. Longer and more substantial than other
metallic models, the LS-800 is capable of supparting larger, more
buoyant fioats, and is physically stronger for better reliability in
contaminated or turbutent media. This series offers SPST or SPDT
switches, and a choice of mountings, floats and materials that can be
configured for a wide range of applications in water, oils, chemicals
and corrosive liquids.

Temperature Sensing

To save space and simplity wiring GEMS can in-  |§ "
corparate a temperature sensor in the end of the

float stem on any mode! type LS-800. Two

sensar types are available: Transducers for continuous
output, and Thermostats for switch actuation. See Page
42 for details.

Adjustable Mounling

‘v stem to travel up and down for fine ml-
. your actuation points. See Page 32 for
uenails.

Junclion Boxes

Simplity wiring with optional terminal strip
J-boxes. Feraloy versions are explosion-proof
{Some FM Agproverd) and water tight See Page

CUSTOM LENGTH SWITCHES

43 {or details.
Mounting Types Type d
Each mounting type can be configured with stem lengths {L,) and ticat material ¥, 150# Dla. Flange
indicated in the table below. Mountings are also continued on tollowing page.
Type 1 Type 2 Type 8
1/2* NPT 1-1/8°* RPT NPT
[ 2] ¢+ w-w | € $E) 12- Wt
et / I
1° 84 —~= 1-14" SO e
Stem and Mounting Materlaf Beass or 316 Statniess Steel Flange: Garbon Steel ar 316 5.5.
Stem: 316 S.S.
Length (Lo) 36" (91.4 cm) | 60" (152.4 cm) ] 140" (355.6 cm)
Aling Posttian Vertical + 30° Inclination
Fioat Stops** Brass Units: Beryllium Copper Grip Rings; Stainless Steel Units: $.5. ARMCO PH-15-7MQ Grip Rings

“* Linits greater than 72" overall iength are supphed with collars with setscrews (made of sarme material 25 Stem and mounting) of float-stop rings. Collars are optronal on units
umn'mmnm.mrequimg31ssmanmmmruwmmma1sssmmmmwmm e o

K]



Liquid Level Switches

Switch Operation

Depending on the maunting position, the fioat an these switches can either rise or lower

with the liquid level. By rotating the switch 180°, the switch operation can be Normalty

Open or Normally Closed. Arrows on exterior of mounting indicate N.O. when pointing up.

Point of Operation in Specific Gravity of 1.0

Normalty Open

-

When the swilch s mounted so

FLOAT ARC
ENVELOPE

hquid levet,

that the fioat lowers with the
hqued tevel, the swich s N G

Normally
Closed

When the switch 15 mounted so
that the fioal rises with the

the switch 15 N.C

N.D. Dry Contiguration N.C. Dry Conliguralion
o | | Moat e Envaope | SO b | e | Pt e
enowew-noy
.-,\,
Mounting Par e A
Type Number
1 76141 00 85 2.00 25
1 76142 00 65 1.95 50
2 76145 125 1.00 275 50 1.44 275
3 76147 00 65 225 25 &) 225
3 76148 .00 65 225 50 1.00 225
4 76151 125 1.00 275 S0 1.44 275
Alum. Body | 113830 .00 59 1.35 25 90 1.35

Dimensions expressed in inches.

How To Order

Select Part Number based on specifications required.

Materiats
mfl;:::nq Stem and Mountiag | Fioat m's‘l.'!-I Gu:ld Operating Temperature s:‘;‘;‘}- "m"
1 Poiysutione 75 =20°F to +225°F (-17.8°C 10 +107.2°C) 76141
1 Ryton® R4 08 ~40°F to +300°F (-17.8°C 10 +148.9°C) T6142
2 Ryton® R-4 B0 ~40°F to +300°F (-17.8°C t0 +148.9°C) 20VA T6145
3 Polysutfone 75 =20°F to +225°F (-17.8°C 10 +107.2°C) 76147
3 Ryton® R-4 88 ~40°F to +300°F (-17.8°C 10 +148.9°C) T6148
4 Ryton® R4 .80 -40°F to +300°F (-17.8°C 10 +148.9°C) 76151
Alum. Body Aluminum 380 ] Polysutione .80 ~40°F to +225°F (-40*C to +107.2°C) 10VA | 113830

“See “Electncal Data™ on Page 3 for more inforemation,



HYONYLS

NENERERL)

GEMS

Small Size — Non-Metallic -continued

LS-7 Series — Side Mounted

These low-cost units are ideal for high volume use in smallf tanks and
vessels. Polysulfone or Ryton® construction offers broad compatibility in
water, oils and chemicals.

Type 1 - External Mounling Type 2 — External Mounting Type 3 - Internal Maunting
@ ‘ @ wne 5 -
- g
> wd -
Polysutfone or Ryton®, Ryton® anly. Palysulfone or Ryton®
Type 4 - tnternal Mounting Aluminum Bady Type - External Mounting
w@

Ryton® only. Polysulfone float.
Dimensions
Type 1 Type 2 Type 3
linm.‘s'm,—l ' | - e
(15?6%11 NAETDA m‘& w 1060
p—y (7.5 mm) {175 mm)

w-m’r/ I_ e e/
R i
816
T 9 mm)
Type 4 Aluminum Body Type
A 4&1ans” N 4
(22 mm) 11205 o)
LOCKING 11/16°DIA. f .
n w lw.s‘mp g fhiseeay
i
_}6/—_—;"_._ _i T Bl L BN — - - -
M!'UM') !
THREAD L TS i i
] Ry ek 2%,
{1.9mm)
Common Specifications

Operating Pressure: 150 PS|, Max. @ 70°F.
Etectrical Termination: No. 22 AWG, 24°L., PVC or Teflon® Lead Wires.

Appquls: All LS-7 Series switches (except Aluminum Body Type) are U.L.
Recognized - File No. E45168, and are CSA Listed-File No. 30200.
Mounting Attitude: Horzontal,



Liquid Level Switches

Custam Length Level Switches — 1:15 Scale ' Icon Key
Non-Metallic Versions Metallic Versions The icons shown below are
used throughou} thl; cataiog to
Small Sizes Large Sizes Small Size Large Sizes indicate the availability ol the
following oplions
i 3 E' - Integrated Temperature
L5-300 L5-350 L5-700 Sensor
genu. ﬁ:;:t 'S,'”":: .
208 247 4126 ~ Explosion-Proaf Junc-
- LSP-800 b 15-800 (5850 tion Boxes with Termi-
Senes, Senes, - Senes., Senes. nal Strips
Pages Pages Pages Pages
&28 298 % NN ML

g - Lexan® Siosh Shields




GEMS

Level Switch Overview

The silhouettes shown here provide an overview of GEMS level switch
products and their size relationship. Standard Single Level versions are
shown on this page, at a scale of 1:3. Typical Custom Length versions
appear opposite, at a scale of 1:15.

Standard Single Level Switches ~ 1:3 Scale
Non-Metallic Versions

Small Sizes
LS-3 Senes; Pages 6 & 7

b i

Large Sizes

LS-7 Senes; Fapes 8 & 8

LS-74780
Ls-30 cPve
Senes, Senes;
Page 12 Page 12

Metallic Versions

Small Sizes

t.fmm

Plot |a IO

Large Slzes Botte Types;
Papo 18

I L5-2050 Serves; Page 16 & 17

LS 1!w LS-"SO
Paoe 1 Pﬂt“




Liquid Level Switches

< Clectrical Data

wdndard reed switches in GEMS level switch units are hgrmetically- Typical Wiring Diagrams
sealed, magnetically actuated, make-and-break type. Switches are SPST SPST. Normatly Open - Ory

or SPDT, and rated 20 VA. See the chart below for maximum load RED
characteristics of GEMS level switches. R -
GEMS Sensors Division would be pleased to run life tests on aur level ~
switches with your specific load, and issue a report indicating the
approximate number of cycles that can be expected. SPST. Normally Closed - Dry
U.L. Recognized Units: Switches showing a U.L. listing are rated for RED
10 VA, 20 VA, or 50 VA as shown below. L. 6 . oD
Switch Rating — Maximum Resistive Load SPOT, Shown Dry
VA Volis Amps AC Amps DC COM l MO ORANGE
0-50 2 13 ‘e
10
General Use 120 08 NA RED
100 NA. | BLACK
030 - 4 3
20
Pilot Duty 120 17 13
240 08 .
0-50 05 0.5
50
General Use 120 4 4
240 2 2
- 120 8 NA
100"
240 4 NA

° Level switch units with 100 VA swrtches are not U L. Recognored.
** Uimned 1o 50,000 operations

Explosion-Proofing and Intrinsic Safety

GEMS offers optional CSA Listed and FM Approved, explosion-proof
junction boxes for many level switch models. Compatibie level switches
are indicated throughout this catalog by the small icon, @. Information
on e[xplosion-pmof J-boxes is found in the Accessories section of this
catalog.

For intrinsically-safe installations, nothing performs better than GEMS
Zener Barriers and SAFE-PAK® Relays. These solid-state devices render
the entire sensor circuit intrinsically-safe without explosion-proof
enclosures. Latching version relays can control pump-up/pump-down
operations. See Page 45 for more information.




GEMS

General Operating Principle

IEMS Level Switches operate on a direct, simple principte. {n most
models, a float encirciing a stationary stem is equipped with poweriul,
permanent magnets. As the fioat rises or lowers with liquid level, the
magnetic field generated from within the float actuates a hermetically
sealed, magnetic reed switch mounted within the stem. The stem is made VR
of non-magnetic metals or rugged, engineered plastics. When mounted g1 PERMANENT
vertically, this basic design provides a consistent accuracy of +1/8 inch. A
Multi-station versions use a separate reed switch for each level point ,’

being monitored.

Side-mounted units use different actuation methods because of their
horizontal attitude. The basic principle, however, is the same: as a direct
result of rising or falling liquid, a magnetic field is moved into the bl | HERMETICALLY

proximity of a reed switch, causing its actuation. SEALED MAGMETIC

Reed Switch Reliability
The durable construction of these reed switch designs -
ensures long, trouble-free service. Because the e

effects of shock, wear and vibration are

minimized, these hermetically sealed switches provide
precise repeatability with no more than 1% deviation.  w«H4-s
The switch actuation points remain constant over the
life of the unit. See “Reed Switch Protection” in the
Appendix section for information on extending the life
of GEMS Level Switches.

S
S
3
=
tl

Liquid Interface Monitoring

In addition to monitoring the surface level of liguids, many GEMS Level
Switches can be used to sense the interface point between dissimilar
liquids sharing the same tank. Monitaring water condensation in fuel
storage tanks, and separating chemicat emulsions in process systems
are two typical application examples. Multi-station level switches can be
configured to monitor this interface point in addition to high and low
liquid levels. Contact GEMS Sensors Division with your specific
application.

installation and Maintenance

A standard NPT female boss in tank top, bottam or side is all that is
required for rapid installation. Units operate normally in any attitude -
from the vertical to a 30° inclination - with lead wires up or down.
Standard IPS pipe extends units to any intermediate level in the tank.
Details and tips for installation and maintenance of GEMS Level Switches
are found in the Appendix section of this catalog.




3EMS Liquid Level
Switches

From a Company You Can Count On

Within this catalog you'll find a comprehensive selection of quality hiquid
level switches for most any single or multi-paint level sensing need.

These float type sensors provide on-off switch action for a variety of
fequirements:

Pump-Up and Pump-Down Operations
High, Low or Intermediate Level Alarms
Motor or Solenoid Valve Actuation
Salety Interlocks

For more than 35 years, OEM design engineers and general industrial
customers have selected rugged GEMS Level Switches to ensure
reliable, accurate liquid level sensing.

Designed for a broad range liquids, including water, oils, fuels and
chemicals, GEMS Leve! Switches are versatile performers. Here are just
a few general areas where you can find them currently in service:

~ ' arge Storage Tanks (J Cooling and Refrigeration Systems
Appliances (] Small Reservoirs

(] Medical Equipment (] Agricultural Equipment

O Automotive O Marine

1 Dispensing Systems O Utilities

Gems Sensors Division, Plainville, Connecticut
GEMS Sensors is a division of Imo Industries Inc. IMO is a leader in
selected markets for instrumentation and controls, engineered products
and their support service. The IMO family of companies has been serving
businesses for more than a century. lts range of praducts include

sducers, pressure and temperature switches, pumps, clamps,
.nectors, engines, turbines, cormpressars, gears and more.

© Copynoht 1992 GEMS Sensors Daasion tmn Inmrstre ine CABAHCRARS roikost bn aba - s

Single Station
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112”7 Diaphragm Pumps

- Non-Metallic Construction




The Ultimate Non-Metallic, Air-Operated
Twin Diaphragm Pump

Inlet & Qutlet Variable Delivery Rate
Poris Rotate The flow rate is variable
to Any Position from 0-13 GPM. Simply

adjust the iniet air pressure
from 0-100 PSI to achieve
the desired flow rate.

The inlet and outlet
manifolds provide mounting
and plumbing versatility.

- O

Standard Split-Manifold Corrosion-Resistant

Design Aliows Multiple
Iinstallation Configurations
The unigue split-manifold
design with threaded ports
allows the pump to be
configured in four (4)
different ways without
expensive accessories:

+ Single Inlet 7 Single Outlet
« Single Inlet / Dual Outlet
« Dual Inlet / Dual Outlet

* Dual Iniet / Single Outlat

Choose From Two
Body Materials

For a broad range of
chemical compatibility, the
wetted sections of the pump
are constructed of either
polypropylene or PYDF
{Kynar® ).

Your Choice of Three
Diaphragm Materials
Threse different diaphragm
materials are avallable to
provide material compatibllity
for your instaliation. Choose
from neoprens, polyurethane,

stainless steel.

provides for easy
re-assembly.

Removed

pump.

or Teflon® .
Posltive Prjming
Provides Easy
Check-Valve Optlons T Start-Ups
Meet Wide Range of Pump Fluids with ';?o;";’;"m":"a’f ?:;ma:oed
Fluild Handling Suspended Solids assure positive ;‘;If-p?iming.
o R::I:ﬁn;:&f ) Content up to 3/32"
e stan ec i
valves are for low-viscosity ln.Dla“.IEter
fluids while the duck-bilt The fluid section has no
check valves are for fluids {packings, close-fitting or
that have fibers or high sliding parts. This aflows the

solids content. pump to handle fluids with
suspended solids content up
to 32" in diamatec.

KYNAR?® is a registered trademark of the Pennwalt Corporation.
TEFLONS® is a registered trademark of the DuPont Corporation.

Clamps and Fasteners
To assure chemical and
environmenlal compatibility,
all metallic fasteners are
constructed of Series 300

The End Caps Bolt
——— Directly to The
Pump's Center Body
This design provides a
positive seal between the
end caps and the pump
body. It also assures precise
alignment of pans and

¥e

The Alr Valve is Easily

Separate access to the main
air valve allows the user ta
perform maintenance or
inspection without disturbing
the fiuld section of the



'

Unique Manifold Design Allows Maximum
Installation Flexibility

- 3-Piece Manifold
m Fits Your Piping Requirements

The three-piece, intet and outiet manifolds of this
pump have been designed for maximum
instaflation versatility. No additional accessories
are required to utilize the pump in any of the
possible installation configurations shown to the
right.

Each of the three sections of the inlet and outlet
manifolds have a 1/2 NPT(F) threaded port for
installation convenience.

inlet and Qutlet Rotates 3609

The center section of each manifold rotates 360°
to accomodate precise piping alignment.

Convertibte Manifolds

Single inlet /
Single Outlet

Pump from a single fluid
source to a single
dispensing paint.

Single Inlet /

Dual QOutlet

Pump from a single fluid
source to two separate
dispensing points.

Dual Inlet /

Dual Outlet

Pump from two fluid
sources to two separate
dispensing points.

With the center section removed and each
manifold end rotated 1809, the pump can be
plumbed for dua! inlet or dual outlet operation.

Accepts Standard Flanges

This pump was also designed to
accomodate standard flange
connectors. Unlike other 172"
inletfoutiet pumps, there is
4 sufficient room to install standard
“ange connections directly to
oth the inlet and outlet manifold

of the pump without modification.

Dual Inlet /

Single Outlet

Blend two fiuids in equal
volumes by pumping from
two material sources to
one dispensing point.




Unique Designs for Fluid Fiow and Air Control

The Check-Valve Cartridge
Assembly Simplifies

leplacement and Minimizes g
Cost ,i CARTRIDGE
The unique check-valve assem- '
bly utilizes a cartridge-concept o
design which allows easy re- z

placement at minimal cost. =

Unilike other designs that mold
the check-valve assembly into the
end cap or manifold, the modular
ARO® design aliows single-parl
interchangeability for each of the
four required check-valves.

This design also allows two
entirely difterent check-valve
types 1o be used interchange-

ably in the same housing. a CARTRIDGE
o 2
(-]
= SEAT

s B
® ®

& )

) =
Ball-Checks Provide Poslitive Priming
The standard bali-checks are usead for most fluids.
They provide smoath positive priming, maximum

suction-ift, and a high delivery rate. They will pass
suspended solids up to 3/32" in diameter.

- &

Duck-Blll Checks Pass Fibers
Duck-bill checks are for fluids that are fiber-filled
have a high-solids content. Because of the
-nique cartridge design the duck-bill check-valve
assembly can be inverted so that fluid flow can

be reversed to prevent settling of solids.

BALL
SEAT

How [t Used To Be
Other diaphragm pump manufacturers use a@
mechanical trip or a single-stage valve to control “.s
the reciprocating motion of the diaphragms.
Mechanical trips need to be repiaced often be-
cause the detent device and/or the springs lose
their recoil tension.

Diaphragm pumps equipped with a single-stage
valve are susceptibie to stalling. When one of
these pumps is operated at slow cycle speeds, or
used 10 pump heavy material, the over-travel of
the diaphragm is reduced and so is the duration
of the shift signal. This condition may cause the
valve to only partially shift or stop compietely.
Either of these conditions will keep the pump from
running.

State Of The Art Improved

The ARQ 1/2” Diaphragm Pump uses a two-stage
valve to control the reciprocating motion of the
pump. A pilot valve supplies a pilot signal to the
power valve throughout the entire stroke or cycle
of the pump.

The pilot valve is not connected to the diaphragm
connecting rod or the diaphragms. The pilot valve
is oriented between the air chambers so that
mechanical force moves the pilot valve to the sig-

nal position, which in turn shifts the power valve. O
(See Figure 1).

Diaphragm
Power Power
Valve Valve
o
Disphragm Diaphragm
Conanecting con;eeﬁng
od
Rod Pliot
Valve

Bl Exheust Supply Pressure
FIGURE 1 FIGURE 2

The air from the power valve continues to shift the
pilot valve and hold it in position, even after the
mechanical force is removed (See Figure 2).

This action positions the pilot valve for the next
cycle and maintains the pitot signal throughout the .
entire cycle of the pump.

Thif improved design allows you to run the ARO
/2" Diaphragm Pump at slow cycle speeds and
with heavy materials without the pump stalling and
stopping the flow of production materials.



Performance Data
NEOPRENE DIAPHRAGM WITH DUCK-BILL CHECKS

NEOPRENE DIAPHRAGM WITH BALL-CHECKS
FEET FSET
OF

HEAD PSI BAR :
HEAD PS!| BAR [ w a O
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WATER DELIVERY G.PM (LITERS PER MIN |
WATER DELIVERY G.PM. (LITERS PER MiN ) 040 gal. (.151 kter) = lypical dispensing per cycle
D45 gal. (170 kter) = typecal dpensing per cycle
TEFLON DIAPHRAGM WITH BALL-CHECK DIMENSIONS
FEET
OF |———T.200 {191 sam) ———==—{
MEAD PSt a.ml_
w b
'-5 -
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w
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I
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WATER DEUIVERY G.PM. (LITERS PER MIN.)

038 gal. (.144 kter) = typical dispensing per cycle

HEAD N FEET = PSI2 231
SPECIFIC GRATY

SPECIFICATIONS

"2 Duck-Bill Type .5 ‘

. <302  POLYPROPYLENE BUNA “N" BUNA “N" 1 2@y WA RE R’E 00 {69) FBERS  75Q4)



Material of Construction

POLYPROPYLENE — Polypropylene has a broad
range of chemical resistance, high-fatigue endur-
ance, superior abrasion resistance with low co-
efficient of friction. It is resistant to mast acids,
alkalis, and saline solutions even at higher tem-
peratures. It is also resistant to higher aliphatic sol-
vents and polar substances.

POLYPROPYLENE has a temperature range of
350 to 150°F. (2° to 65°C).

The POLYPROPYLENE used in this pump is UV
stabilized.

PVDOF — POLYVINYLIDENE FLOURIDE (KY-
NAR) — is a tough engineering thermoplastic that
offers a unique balance of properties. PVDF has
mechanical strength and toughness, high abra-
sion resistance, high thermal stability. and high
dielectric strength. PVDF is resistant to most
chemicals and solvents, ultra violet and nuclear
radiation, weathering, and fungi.

PVDF has a temperature range of 10° to 200° £
(-120 to 93°C)

The PVDF used in this pump is UV stabilized.

Accessories

 Air Line Connection Kits

MODEL % DESCRIPTION'"

AlR LINE CONNECTlON KIT — For use with 12" and 1" Diaphragm
Pumps. Kit includes Miniature Series Piggyback FilterfRegulator
(wi29575 gaurge) mode! 129121-400, 14™ NPT female thread coupler,
114" NPT male threac connector, 14" NPT x 2-1/2" long pipe nipple
and a 5 loot long air hose with 14" NPT male thread — each end.

660731

Pressure Relief Valve

moo&'
93368-1 PRESSURE RELIEF VALVE —is preset to 125 psi (+10 psi).
To be used in systems where thermal expansion or excess
backpressure can develop in the fluid lines. Valve should be
installed in a piping tee located near the outlet of the pump.
Tubing or hose will be required to retum bleed-oft 1o fluid con-
tainer.
Wall Mounts
FMODE = R DESCRETION B
76763 WALL MOUNT — vasdesmwaﬂm:rmgbrw Diaphragm Pump.

Slphon Tube

INLET
14" NPT

1418 (M) 1/4-18 (M)

Body constructed of brass with
Buna “N" O-ing and stainless
steel spring.

e

4\; fﬁ

R

IBRION s - gL el 61412 J
61409 SIPHON TUBE — PVC tube mtﬁ bung mmf Forss 2" Otaphmqm Pump 2

gallon drums. Can be cut for smaller containers. and Siphon Hose I
1412 SIPHON TUBE — Threads directly into pumg inlet, 12" Diaphragm Pump w2 M)

Inciudes standard bung adapter. Schedule 80 PVC pipe. ' 61409
Siphon Hose I .
12" LD " . "Thioko! Tube - -2 Fabric Wire Braid - w20 Polymer Jube - Polyester Brald -

11/16" 0.D. .

_“Neoprene Cover Workmg Pressure — 200 PS L. (14 har)‘

225813 12 NPT(M) x 12 NPT(M)

13M6” 0.0, - Polyurethane Cover ~ Warking Pressure — 2750P51 (190 bar]

6280840KX U2 NPT(M) x ¥2 NPT(M)



.. PRy .. \J
£ el

lves - - -
Ball Valves

s.
Cast Steel Ball Valves -

less Steel Ball Valves
Valves .

rily

Bronze and Bras

.Bronze ‘and Iron Va
ain

'St
: Buﬂg




-

T S O o g e

mrmgﬁr'..u

*

-SUMP DRAIN LINE

474




vhe 03w

"eneral Ser\nce Solenoid Valves

Brass nr Stalnless Steel

Specificalions

Salenoid Eaclosures: Valves listed in this
serics have cither Red-flar aactal sedenoid
@chinares nr Red-UHat 1Umolded opoxy
sdvaoids, Red-tat 1t valves are identificd
e the change legter “G7n theie catslog
nwmbers. e, N.!ll!ﬁ-i. and arc shown
el

Staadard Enclosures:

Hed-Hae —Type | Geneeal Puepose
Hod-Hag H—"Types 2050 88, 4 and
1IN Combintion {eencral Puspose
and Wieeetighie.

3
Optional Taclosures: ) o Consteuction: A2°L w 125°F Shading Cuil — Copper (hrass body ), .
Rod-lat ——Types 8.7 and 9 Combinatian g4 1120 valvesDC Construction: 32°E o Sitver (stainless steel body) ]
I.JS l;,:"‘-:lp:;';’-f :,?‘,_l;: ;;: :':":":,'“-::é:_"d‘ « T7°E ({O4°E occasionally ). Approvals: (3A certificd. |
Except Catatog Numbers K210157, Red-tat 1 ValvesDC Construction: 32°1 Ui disted as indicated. Refer o 1
LI1OLSH and K2101159 3 to 104°F Engincering Section for details. .

ted-Hat 1 —"Types 3, 35,4, 44X, 6. 60, 7
innd Y Combnatsan Explosionproal and
Narertight. To ocder, add prefix “EFT w0
stalog number,

wditional consteuctions are available.
e Optonal Electrical Fomures Section,

Eodles » 34" to 22" N.P.T.

page 11, coatains descriptions and
arderiag information for: Open Frame
Solenoids ¢ junction Box Enclosures

* Paact Mauat Constructions.
Electrical: Standard Voltages:

24, 120, 240, 4K0 volts, AC, 00 Lz

{or 110, 220 volts, AC, 50 Hz)

G, 12, 24,120, 240 valts, DC

Other valtages are available when
required.

Coil: Caatinuous duty molded Class ¥
or {1, as listed.

Nominal Ambicent Temperature
Ranges: Red-tat and Hed-Hae U ValvewAC

Refer wo Engineering Section for details

Valve Parts in Contact

with Fluids:

Baxly — Brass or Stainleas Sweel, as fisted
Scals and Dises — Buna "N° or Teflon®,
as listed

Din¢ Holder «— Nylon, as listed
Core Tube — M5 2

Core and flupnut — i 3OF s
SPrings == 302 a8

Ocdering Information:

hinpariant: We must have catalug number,
valiage and Herte, operating peessace

and Nuid handicd. Use strainees with
solenoid valves

R CYUSERY PRTIrncyw | i
SATIONS g
Standard Salencid Enclasures ;
" Aed-Hal-Trpe 1 poerd :
Operating Pressure Dit(ecenllal {ngl) H:I‘G Red-Hat H-Types 1,2,3,35.4 and 4X \aselation
Maz. AC Maz. DC Temp.°F. Grass body §.5. Body [U]
Constr, Consur.
PMoe {Ocltice! Cv el Al
Sise | Slze | Frow Rirdaer| UgM Ol jAleslaert Light Ol Catalog No. UL Catalog Ma. uL
fag.) | tins.} (Faclor |Min.| Gas |Weler|@ 3008§SU| Gar |Waler(@J0SSU| AC | OC Number @ [Usting] Nombec ¢ |Listng] AC oC
NORMALLY CLOSED (Closed when de-energlzed), Buna “N" or Te(lon@® Seating
| %W [15]@] 150 [125] — 40 | 40| — [180 150 8210G73@ | P | o [B210G® | P | o | 6.0F [11.6F
W ¥ 3 0 150 | 180 -_— . 40 40 - 180 ) 150 |8210G93 S0 L) —_ - ~ | 10.UF | 11 .&F
LY % 3 §| 200 | 150 135 125 | 100 100 180 § 150 |8210G1 60 o -_ - - | GIF L 10F
¥ £ 1) 3 15| 00 |0 300 -— —_— - 115 | — §8210G6 5D ° -_— LA RS
% e | 22 | O] 150 | 125 - |- 40 40 -_ 180 8210G15@ | 2¢ e |8210G7D | 2P . 6.4F | 11.6F
% ¥ 4 0| 150 ) 150 —_ © 40 40 -— 180 8210G94 50 ° - - -— 11094 | 11.6F
Y Y 4 0 18 |10 125 40 40 —_ 114 -— —| — [8210G8? 70 o | 17.1/F | 11.6€
] ¥ 4 S| 20 | 150 135 125 | 100 100 150 |8210G2 60 o - -} = | 6AF 1N M:
% L 4 $ | 300 | 300 300 - -_— —_ — |6210G7 $0 o - - — | 1.1¥
Y. % 5 0 150 | 150 125 40 40 — 176 1 150 - —1 — |8210G38 70 o JIT.F | 116F
¥ ¥ § 5| 125 | 125 125 100 0 75 160 { 150 |8210G3 90 (] —_ -— — | B.AF | 1.6F
¥ ¥ S g | 150 {150 —_— 40 40 - 180 { 150 |8210G95 Q0 o - - — [10.1F | 116F
v, ¥ | 65 5| 250 | 150 100 125 ] 125 125 180 | 150 (8210G3 10 o —_— —_ — | 6.1F | 11.BF
¥ ¥ 6 0 350 [ WO 200 200 | 160 180 200 | 77 (821082600 10P | ©@ -— - — [ 15.4F |20.64
1 [ 50 150 1125 125 100 | 100 80 180 ¢ 77 |82W08540 | J10 | @ }E&210089 10 | & | 15.4F |20.6H
1 1 13 5| 15 | 150 100 [ 125 | 125 125 180 | 150 |8210G4 120 | o —_— — | 6.1F | 13.0F
1 1 135 0| 300 { 228 115 - - - 200 [ — 8210827 UP ]| o« — -— - 20fF | — .
el 1| 15 ) 0of 150 | 125 123 100 | 100 & 180) 77 |B2wesSD | 3201 © - _— — | 15.4F [30.6M4
.Wn T | 15| 5] 15 {150 100 | 125 } 125 125 180 | 150 [B210Ga 60| o — -— — | 6AF | 14.pF
e | 2510 150 | 125 125 100 | 100 &4 180 77 |62wBs6s | 3D | @ —_ -— — J15.4F |30.64H
25 51 190 | 150 100 125 1128 125 180 | 150 [8210G22 180 o — _— — | 6.4 | 11.6f
. | Q|5 150 | 125 %0 80 50 L) 180 | 150 |8210G100 WP o — - - | GUF | N6F
_2_'!: W | 49 | 51 150 | 125 o« sa S0 50 180 1 150 |£210G101 0| - -— — | 6.1%5 | 11.6F
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8210 SERIES (cantinued)

SPEC!FICATIONS {conlinued)

Standard Seteaald Enclosures
Red-Hat-Type (
Opersiing Pressure Cll{erentisi (psl) Wart. Niatt Ratings
it ﬂ:ld Red-MalW-Types 1, 2, 3, 35, 4 and 4X Ciats of c:‘u
Maz. AC Marg. 0C Temp.°F. Brass Bady $.5. Rady Intutation
Consle, Constr,
Pipe | Orilice] Cv Ught Ol Ught Bl fel. fiel.
Sire | Size | Fiow Ale-lnert @ 300 | Rir-lnen @30 Cataleg No. | UL Cataleg He. | UL
fint.) | (ns.)| Factor| Mla.| Gas | wWaler] $SSU Gas | Water] 3SU AC } OC Number @ | Usting| Number | Lhsllng)  AC oC

NORUALLY OPEN (Open when de-energized), Buna “N“ Seating (Nylon Disc Holder, except as nated)

Y i bl 0 150 | 1504 125 125 | 125 80 | 18D | 150 |4ttt 230 . -_— - — | 10.vF | n.6F
i ¥ J L) 250 20| 20 250 | 200 200 180 | 180 |8110G1IO@ | 390 . -—_ — — | 1014 | 1.6
W My | 4 0 50 | 150 | 125 125 | 125 80 | 180§ 150 |gouwin 20| o - - — 10w ] 16
th | 3 o 150 | 150 W0 125 | 128 80 | 180 [ 150 -— —_ — | s 370 . 1097 | 11.6F
% | w | « ] s| 250 | 200 200 { 250 | 200 | 200 | 180 | 180 |s2r0G12@@ | 390 | — — | — jwwr| e
¥4 Y4 551 0 150 ¢ 150 | 128 |- 125 | 125 80 | 180 | 150 | 6210635 250 . — —_ — | 1074 | 11.6¢
Y, e J 0 150 | 150 o 125 | 12§ 80 ) 180 | 150 — el il 7 [0 D0 e | 10.1F ] WLBF
¥ L7 65| 3 30 | 200 200 250 | 200 [ 200 | 180 | 180 18210C13 24D . _ - ~— | 15.4F | 16.8F

1 1 13 ¢ 125 25| 125 - -_ -_— 180 | ~ 18210857®@ | 34D . - - - fF | —

1 1 13 ] 150 | 180 | 125 125 (125 | 125 | 180 | 18O 18210014 %0 — - — | 15.4F | 16.BF
Wy tw | 15| 0] 125 | 125] 125 - | -] — 180 | — |8210058®@ | 350 . - -1 - 2 | —
1 | 14 15 5 150 | 180 | 125 125 [ 125 ]| 125 | 180 ( 180 |8210018 280 . —_ - — | 154% | 16.8F
e ] YW | 225] 0 125 | 125 ] 125 —_ - - 180 } — |B210859@@ | 36D . - —_ - 20F| —
1| v [ 5] 5 150 | 150 | 125 125 | 125 | 125 | 80 | 180 |8210032 290 . - - — | 15.4/F | 16.8F
2 1% 4Q 5 125 | 125] 125 125 {325 | 125 | 180 | 150 |8210103 0P . - — — | 15.4/F | 16.8F
20 [ 1% | 4 § 126 {125 125 125 [ 125 | 125 | 180 | 150 [8210104 ZiP | = —_ — — | 15.4F | 16.8F

Kotes: 9 595600 Ar: | pss o0 Waler. ’

¢ Valve provided with Tetion mam desc.
1 Vaive wciudes Utem (G.€. lademask) psion.

W Letter "0 denaies duaphragm constiucuon, ~P~ dencies piston construchon.
o UL ksied a5 General Purpose Valve on AC vollage only

ELECTRICAL INFORMATION

© Valves not availabie with Explosionprdol enclosures.
@ 0On 50 Herlz service, the wall ratmg foc the 5.1F solenowd 15 6.1 watls,
® AC Cansteuction aiso has ayion seating.

@ No thsc hoider.

® Stainless Steel disc holder
© DC conslrechon mas! have solenos mounied vertcal and upeghl,

OIMENSIONS (in inches)

Wall Rating and Spare Coll Parl No.
Power Consgruption General Purpese Explotionpeoal
andard a

Coll and

Class of +14 YA VA

Insulation Walis Walts Holdiag larush AL ac AC 0C
F -— 6.1 16 40 238210 —_ 238214 -
F 11.6 10.1 25 70 238610 238710 238614 238714
12 16.8 15.4 a7 160 89257 97617 99257 97617
F -_— 7.1 40 9 236610 - 238614 -—
F —_ 20 4] 240 99257 —_ 99257 _—
H .6 — —_— —_ - 4073 — 74073

Conste. Ael. 5. 6. 7, 8, 9, 0, 12, 16, 18, 20, 21, 23, 25, 37, 3¢

Frxs

tuaa-

-t
S0ie Lady




INME NSIONS (i inches)

Consie. Refx. 16, 1, 15, 24, 26-26

Congtr.
fel
No, ] i P w
=T G I Pum | 3y | am | awie
2" FETHY 2w Iy 1%
H ] b Ty f'
6 Iy 2% 2y “T"__‘
tva | 2 | i ||
4 e | 2. Hiw | 2w
[ P 2¥n 2 2V
104 Y P 4y 2vn
" 4y Ive Iy 2%
7 S I 1 ETv
ues [ 1] g SN v
15 Sy | W | AWy | Pim
- 16" Sw Yyg £ 1
%" 6% (27 [1% W
0 Tyw $'a 4%y [I'™
n* TNu Suy L™ Sy
D A'yy ri] v P
U Sw I LT F
25 EELTREEE
F{3 [ 1) P 4%y 2%
’ a LY 5h 5y Svu
Caaslr, Rel. 38 1) W | W | avg | Jm
2 Tum | Awm Sl 30 s
N Wre | Sum | S | 4'e
N [T IV L) In
F-3 v | P | sw [
n &'k On S Fv
M (2073 o) 6¥n Jus
e Tve | i | 6va | 3]
%2 e 4w Ve v
a1 ve | 2% | e | 2ve
A ayn | 2y L™ DNe
F ] S 2% 4t Fidigy

umnrm:mmumomhmwm s

excepi 23 mojed. ‘
#Vaive must be mounied with soicnold verycal and
. N wprigh
/ “0C dimensions slightly farger.
:;:'- o .

pees ) S= e
32 9/32 DA,
2 WOLES
FOR MOUNTING
= =
onmmmmm

3t




2 WAY PILOT

General Service Solenoid Valves

OPERATED

Brass or Stainless Steel Bodies « 36" to 212" N.P.T.

Specliications

Solenoid Enclosures: Valves listed in this
series have either Red-Hat metal solenoid
enclosures or Red-Hat 11 molded epoxy
solenoids. Red-Hat 1l valves are identified
by the change letter “G™ tn their catalog
numbers, ¢.g, 821064, and arc shown

in ced.

Standard Enclosures:

Red-Hat — Type | General Purpose
Red-Hat {[—Types 1, 2, 3, 38, 4 and
4X Combinauon General Purpose
and Watertight

Optional Enclosures:

Red-Hat— Types 3. 7 and 9 Combination
Explosionproof and Raintight. To order,
add prefix “EF” 10 catalog number.
{Except Catalog Numbers 8210857,
8210858 and 8210R59)®

Red-Hat Il — Types 3, 35, 4, 4X, 6,68 7
and 9 Combination Explosionproof and
Watertight. To order, add prefix “EF™ to
catalog number.

Additional constructions are available.
The Optional Electrical Features Section,

pagc 11, contains descriptions and
ardering information far: Opecn Frame
Solenoids * Junction Box Enclosures

= Pancl Mount Constructions.
Efectrical: Standard Voltages.

24, 120, 240, 480 volts, AC, 60 Hz

(or 110, 220 vols, AC, 50 H2)

6, 12, 24. 120, 240 volts, DC

Other voltages are available when
tequired

Coil: Continucus duty molded Class F
or H, as listed.

Nominal Ambient Temperature
Ranges: Red-Hat and Red-Hat I Valves/AC
Construction: 32°F to 125°F.

Red-Hat Valves/DC Construction: 32°F to
77°E (104°F occasionally).

Red-Hat I Valves/DC Construction: 32°E
to 104°F
Refer to Enginccring Section for details

Valve Parts in Contact

with Fluids:

Body — Brass or Stainless Stecl, as listed
Secals and Discs — Buna “N™ or Teflon®,
2s listed

ASCO
.
- 8210

SERIES

Disc Holder — Nylon, as histed

Core Tube — 305 s.s.

Core and Plugnut — 430F s

Springs — 302 s

Shading Coil — Copper (brass body ).
Stlver (stainless steet body)
Approvals: C5A certified

UL listed as indicated. Refer to
Engincering Section for details.

Ordering Information:

Important: We must have catalog number,
voltage and Hertz, operating pressure

and fluid handled. Use strainers with
solenoid valves

*Dutont (4 teadomark,

SPECIFICATIONS
Standard Salenold Enclosures
" Red-Hat-Type 1 Watt Raling/
Operating Presture Ditfereatial (psl) o Red-Hat il-Types 1,2,3,35.4 and 4X w
Mazx, AC Mar. DC Temp.°F. Brass Body §.5. Body [+
Coaslr, Consic.
fige Onliice] Cv Ref. Ret.
Size | Szt | Flow Alrdaert Light Ol |Alr-inert Light Ol Catalog M. u Catatog Mo, ut
(ns.) | {las.) Faclor [Min.| Gas [Water| @ 3005SU| Gas |waler @3008SSU| AC | DC Number @ |Usling| Nember @Jutﬂu AL oc
NORMALLY CLOSED (Closed when de-energized), Buna “N" or Teflon® Sesting
Y B |15 1O 190 | 125 — 40 40 - 180 | 150 |8210G73@ | 1P « | 82106360 | 1P . 6.1F | 11.6F
Y Y 3 0 150 | 150 —_ 40 40 —_ 180 | 150 18210693 50 [ - -_ — | 10.4F | 11.6F
% %" 315 200 |1% 135 125 | 100 100 180 | 150 [8210G1 60 ° —_— - | = | 61F {V16F
Y % 3 | 5| 30 |300 300 - | - 175 | — |8210G6 50 ] — - | - |17F]| —
‘h v (22 @ | 190 |15 - 4« 40 —_ 180 | 150 (82106159 | 2P o |B20GN® | 2F . 6.1F | 11.6F
! % 4 L 0| 15 | 150 — 40 420 - 180 | 150 | 8210GS4 50 a —_ — | = |10.1F | 11.6F
] ] 4 10, 150 | 10 125 40 40 -_ 175 | 150 - —| — | 8210G87 0 o |13.1F | 1164
h Y 4 [ 5| 200 |15 135 125 | 100 100 180 | 150 |8210G2 60 o - — | — | 6.1F 11 6F
i % 4 | §| 300 |300 300 - | - - 175 | — | 821067 1) o —_ — | - |17AF —_
Y, ¥ § | 0] 150 {150 125 40 40 — 175 | 180 —_ — | — |8210G88 )] o 171K | 11.6F
¥, ¥ S| 5[ 125 [125 125 100 0 75 180 | 150 |B210G9 9 o - — | — | 6.1F | 11.6F
¥, Y $ | G| 150 | 150 — 40 40 — 180 | 150 |8210G95 ab o - - — 110.1F | 11.6F
¥ Yo | 65 5] 280 | 150 100 125 [ 125 125 180 | 150 |8210G3 110 | o - - — | 6.1F | 11.6F
Y4 ¥ 6 | 0| 350 (300 200 20 | 180 180 20§ 77 1821082600 WP | © -_ — | — 115.4F {30.6M
1 1 30| 15 125 125 100 | 100 80 160 | 77 182108540 | 31D} ® 8210089 150 | ® [154F (30
1 1 1315 150 | 150 100 125 | 128 125 180 | 150 |8210G4 120 o - —_ - 6.1F Il.g
1 T 135 01 300 {225 115 - | - — 200 | — 8210827 P | — - | - 20F | —
Wel | 151 0 150 {125 125 100 | 100 80 180 [ 77 |6210855®@ | 320 | ® - —_ — | 15.4F
W | th 1515 150 | 150 100 125 | 125 125 180 | 150 | B210G8 160 o — — —_ 6.1¥ ﬂﬂ
Al 1w 125 b} 15 | 125 125 100 | 100 80 180 | 77 (82008560 | 330 | @ - — — | 15.4F |30.6M
e | 1|l 225( 5| 150 | 150 100 125 | 125 125 180 | 150 |8210G22 | o - — | — | 6.1F |116#F
2 1% | 43 | 51 150 | 125 a0 50 50 50 180 | 150 |6210G100 2P - — — = | 61F |11.6¥
QR | W[ 45 | 5] 150 | 125 %0 S0 S0 0 180 § 150 |8210G101 2P| o - -_ — | 6.1F

: |3




8210 SERIES (continued)

SPECIFICATIONS (continued)

Stpndard SnimI'd Enclosures
Red-Hal-Yype 1
Gperating Pressuve Difterential (psl) :l:l‘d Red-Hat (i Types 1. 2, 3, 35, & and 4X g::‘ ﬂ:ﬂg;
Max, AC Mar. DC Yemp.°f. Srass Body §.5. Body nsulation

Constr. Coastr,

Pige | Orifleey Cv Light D) Light O et Rel

Sire | Sire | Flow Air-lnert Q30 | Alr-nen @30 Catatog o, UL Catslag No. Ut

flas.}| (ins.}| Factor] Mia.] Gas | Water] SSU Gas | Water] $S© AC [ DC Number @ | Listing| Momber @ |Listing &C (]

NORMALLY OPEN (Open when de-energized), Buns “N” Seating {(Nylon Disc Holider, except as noted
% | % | 3 | 0] 150 | 150 125 | 125 [ 125 @80 | 180 150 [210633 ] 23D | - — | = 1| 1ner
e | W 3| 5 250 [ 200| 20 250 | 200 | 20 ] 180} 180 (8210G11®® | 39D . — — — [ 1014 ]| 1.6%
Y S [ Q 150 | 150 | 125 125 | 128 80 1| 180 | 150 18210GM 23D . —_ —_ — | 109F 1 11.6F

' L0 k| 0 150 | 150 | 100 125 | 125 80 | 180 | 150 ~ — — | 8210G30 370 . 101 | 11.67
iy L7} 4 S| 250 | 20| 200 250 200 | 200 | 180 | 180 |8Z10G12@® | 39D . — — — | 101F ] 11.6/F
[ ¥ 551 0 150 | 150 | 125 125 | t2% 80 | 180 | 150 |6210635 250 . —_ — — | 16.1# { 11.6F
¥ L 3 0 150 | 50| 10O 125 | 125 80 | 180 | 150 — — | ~— | 8210638 38D o [1017] 1168
e L' 65] 5 250 | 200| 200 250 ) 200 [ 200 | 18G | 180 |8210C13 24D . — - — | 15.4F | 16.8F

1 1 13 0 126 | 125 129 - —_ - 180 [ — |8210857@® | 4D . - - - 20F | —

1 1 3]s 150 [ 150 125 129 § 125 ) 125 | 180G | 180 |B210D14 260 . -_ - — + 15,4/ | 16.BF
T { 1% 15 0 125 | 125 125 - - —_ 180 | ~ |B210858®®@ | 35D . -~ -_ - 20| ~
] 1| 15 S 150 | 150 ) 125 125 | 125 125 | 180 ) 180 |8210D18 28D . -~ ~ — | 15.4/F | 16.8F
Th | 1 | 225 0 125 1 125 ) 125 — - — 180 | — [B2108%9®@ | 350 . -— - - 20F | ~
V| ¥ | 25| § 156 | 150 | 125 125 | 125 125 | 180 { 180 |B210D32 29D . ~ — ~ | 154/ | 16.8F

2 1% | 43 5 125 | 125 125 125 | 135 125 | 180 { 150 |B210103 30P . — — — | 15.4F | 16.84
2% | | 45 5 125 125 128 125 | 125 125 | 180 ( 150 (8210104 27P . — — — | 15.4F | 16.8F

Notes: O 5 psi on Air; 1 pst on Water, ® Valves not avaitabie with Expiesionproof entiesures
@ Vatve proviged with Teflon main drsc. @ On 50 Hertz service, the wati rating for the 6.1/F soienowt s 8.1 watts
@ Vaive incluges Unem (G.E. rademark) piston. ® AG Construction atso has aylan saating
© Letter “0" denotes daphragm construcion; P denoles pision constryction ® Ng disc holder.
@ UL usted 3s General Puspose Vaive on AC voltage only. © Stainjess Steel dise hoider
© 0C construclion must have 30lenoi! mounted vertical and upright
-ECTRICAL INFORMATION
{ Watt Ratlng asd Space Cail Part No.

Standard Power Consumptian Genersl Putpuose Exptostangroot

Lot and A

Class of oc VA YA
tnsulation Watts Watls Heiding nrusk AC oc AC oc

F - 6.1 16 40 238210 — 238214 ~—
F 11.6 10.1 25 70 238610 238710 238614 238714
F 16.8 15.4 27 160 99257 97617 99257 7617
F -— 17.1 40 93 238610 — 238614 —_
3 - 20 43 240 99257 — 99257 -
H 30.6 —_ —-— -— — 74073 -— 74073

DIMENSIONS (in inches)

-

" Conatr. Rel. 5,6, 7, 8,9, 11, 12, 16, 18, 20, 21, 23, 25, 37, 38




8210 SERIES (continued)

DIMENSIONS (in inches)
Canstr. Refs. 10, 14, 15, 24, 26-35
Coaslr. T
Red.
No. H L P W
yz- Wm?.' 1° ¥l 19 Ny, 19
2 A%in Faid Py Tivfu
5 P 244 g 29w
6* [ 3ua bl bali F210
1 45 20y e Biw
TR EDEE
9 In 2%w 3 24w
10 5 294y FLL 2
" e | e | i 2%
12 % | 3% 4 e
e Vin Aty L) IYa
15 ALY 3v. L 3m
1% L 3y 4 T
19° 6% 44 A P
20 w 5w Ayw e
ta b Tiin 5% &Y Sy
3 4yp 2V e e
214 Svn Infn Ly 2%
e D 5 YV T T
2% (1™ kA ayn | 2tye
k1) 8 5 Sty Swu
Consir. fiet. 39 2 o | 3 | @ |
3 Tvn “n 5w I
30 B Siw SWp qiyy
n* 6% . 5l v
vz NeT n 6 g Sth '
| J 3 64 &4 S¥ 30
‘I Me [ 3. n v
E T Two g (171 I
[ T | @ | 6 | 38
n &vn 2w f o) g
: r it o | 2% | m | 2%x
" ) S5 2V, L K™
i IMPORTANT: Vaives may be mounied in ary position,
except as noted. -
! [S #Valve tyst bs mounded with solenold wectical end .
: il RS B2 N ... . .g?n‘l sion slightly &;El-av-,twif s ..q,«.
- SN ~ Sl e e AT QT - T me T hAs
e hee and PR ., PPN . L NP S LN e e e@eaag P -
-
9732 DIA.
2 HOLES
FOR MOUNTING
‘D
OPTIONAL MOUNTING BRACKET




ASCO

LONG LIFE
SERIES

2 WAY LONG LIFE

Quiet Operating Solenoid Valves

Brass or Aluminum Bodies %" to 2" N.P.T. « Air and Inert Gas Onl

General Description

These are standard Red-Hat solenoid
valves modified to extend the cycling
life when handling dry air and gas by
climinating metal-to-metal contact. In
addition, the internal AC hum and the
mectallic click heard when the
solenoid is cnergized have been
victually eliminated.

All valves listed ace suitable for both
rapid cycling and continuous

Speclfications

Solenoid Enclosures: Vaives listed
in this series use the Red-Hat metal
solenoid enclosure.

Standard Enclosures:
Red-Hat — Type 1 General Purpose

Optional Enclosures:
Red-Hat — Type 7 (C and D)
Explosionproof which also mects
Types 3 and 9. To ordcr, add prefix
“EF" to catalog number.

Additionzl constructions are available.
The Optional Electrical Fcatures
Section, page 11, contains
descriptions and ordering information
for: Open Frame Solenoids « Junction
Box Enclosures * Panc} Mount
Constructions.

Electrical: Standard Voltages:

Consulc local ASCO sales office for
DC voltages.

Coll: Continuous duty molded Class
A diode coil.

Nominal Ambient Temperaturc
Range: 32°F to 77°F (104°F
occasionally).

Refer to Engineering Section for details

Installation: For optimum life, the
solenoid should be installed vertical
and upright.

Approvals: CSA certified. UL Listed
General Purpose Valves —8262 Series
only. Refer to Engineering Section for
details.

Ordering Information:
Important: We must have catalog
number, voltage and Hertz, operating
pressure and fluid handled. Use

encrgization. 24, 120, 240, 480 volts, AC, 60 Hz strainers with solenoid valves.
SPECIFICATIONS
Operailing Prassure Max. Watt Rating/
Differeatial (ps) Auid Temp. Standard Soleaold Enclosares “;:;'ﬁ‘::'
Pine Oriflce tv Max. A T Red-Hat-type 1 ®
Sire Ske Flow Alrdnert Bady Catalog
(ims.) (ins.) Faclor Min. Gas AC Material Nurzber AC
§ MILLION CYCLE CAPABILITY
NORMALLY CLOSED (Closed when de-energized)
L] L] 3 5 125 140 Brass 8210010 13.4A
% i 4 5 125 140 Brass 8210020 13.4/A
¥ ¥y 4.5 5 125 140 Brass 8210D9Q 1344
1 1% 13 1 20 140 ANumingm 8215850 134A
1 1% 15 1 20 140 Alumingm 8215960 13.4A
1% 1% b 1 2 140 Aluminum 8215970 13.4A
2 Qi kL 1 20 140 Auminum 8215980 13.4A
NORMALLY OPEN (Open when de-energlzed)
% Y 3 -3 125 140 Brass 82100114 13.4VA
h L 4 5 125 140 Brass 82100120 13.4VA
L7 Y i85 5 125 140 Brass 82100130 13.4A
1 1% 13 1 20 140 Auminum 8215930 1NIVA
1 1% 15 1 20 140 Alutninum 82151000 1A4A
1. 1% 20 ] 20 140 Auminum B2151010 13.UVA
2 i 34 1 20 140 Aluminym 82151020 13.4A
20 MILLION CYCLE CAPABILITY ‘
NORMALLY CLOSED (Closed when de-energized)
% A 35 0 125 140 Brass 8262770 13.UVA
Ye “ 35 0 125 140 Brass 826202320 13.4VA
Y My 85 ] 50 140 Brass 826282080 13.UVA
NORMALLY OPEN (Open when de-energized)
% Y .09 0 125 140 Brass §262C910 1J.VA
Y \iw .08 0 125 140 Brass 8262€320 13.4VA

Hote: @ VA Requirements, Inrush and Hokdmg: 19VA
46



@7-20-1995 1@:31AM  FROM BROAD R{UER WALWE TO 19843638736 P.@3

l MODEL MPT-100

3 WAY STANDARD PORT BALL VALVE 800 WOG

BiLL OF MATERIALS:

10 } (3 NO PART NAME QrYy, WMATERIAL
9 \-i\ T | goor 1 | CFBM TYPE=316
8 = 2 | eND caP 3 | cram TYPE-316
5 .5 2 N1y g 7| Ss-316
6 — T ¢ 4 | SEaT 4 | REINFORCED PTFL
5 - | 5 | STEM 1| CFBM TYPL-316
4 lne /;I i - y T | PTFE
= 1< € | PACKING
3 RN 0p-) 7 | GLAND NUT T | SS-30+¢
2 B WASHER 2 §5-304
. = A 9 | STEM CAP NUT 1 | s5-304
MODEL MPT-100 10 | RANDLE 1 SS-304
1 PLASTIC COVER 1 VINYL PLASTISOL
12 | THRUST WASHER | 1 PTFC
13 | FLAT WASHER 1 | $5-304
14 | STOP PIN - T | §5-304
Qur new hancie 14
design has posidion _
stops in 90 increments
fof the fill 360° '1'_“;“_'_‘_:‘_‘)_
H 4 _____ -
1}
eP W x 4 -] £ valve Stem Scals and Sests 100% tested
by 100 pmig air under water lor bubble
tight integrity
-J— SPECIFICATIONS
j_ Body Test Pressuve: 1200 PSIG Hydrostatc
8K G I Pressure Rating 800 FS1 WOG
— I-—-E NOTE: Now Avallable 3 Way Vaive with Quick-
Clamp Sanitary Ends - Model MPC-100.
Consutt Factory for Additional In(ormaty
DIMENSIONS:
VALVE SI2ES 1 /4" 3/8 1 /2% 3/4" - Y RS 2"
A 3.11 3.1 3.1 3.43 4.25 4. 88 5.31 6.45
) 0.37 0.37 0.47 0.60 0.79 0.98 1.26 1.67
c 2.4 2.4 2.4 2.8 3.3 3.3 3.5 4.0
o) 6.2 6.2 6.2 6.2 7.3 8.0 9.2 9.2
~ 2.42 2.42 2.42 2.83 3.34 3.80 423 5.41
APD  WwEICHT (LBS) 1.8 1.8 T 1.8 2:5 K1 6.5 9.0 15.%
vt Yoment (mwny | SO 80 | 90 ' 20 60 300 280 BoO
3 0« 0.4 0.45 0.6 0.7 0.95% 0.95 0.97
F 0.21 0.21 | 0.29 o.29 | ©ae6 0.60 0.60 0.62
G 0.36 0.36 0.36 0.36 0 36 0.44 O.4a 0.555
K 0.47 0.47 0a7 0.a7 0.a7 0.59 ose | 0725
P 1,65 1.65 165 v97 | 197 | 187 ] 27 T 2.76
w 1/ 4~ 20UNCI /4 —ZOUNG |1 /4 — 20UNG |4 74— ZOUNC | 4/~ 20UNC| 174 ZOUNC |37 40— s SurC S/ 26~ 1OUNT

This brochure Is general in nature and manutacturer reserves the right to siter
maternals of to make design improvements

TOTAL P.B3
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FIG. NC. S044F

1
Y

600-POUND BRASS/BRONZE BALL VALVES

Full port. 2-piece body, blowout-proot stem, lever handle, screwed ends.

Y

= r@ I /l
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9
8~ x
7
4 .
—T L L
: |
3 7 .
L
1
Homencisture snd iKaterials
1 | Body { Forged brass t B2B3-CITI0
2 | Body end piece { Forged brass 825330
3 | Bal Forged brass, Hard chromium plated 8253-C3T700
4 | Siem Forged brass 812437700
5 | Sext Tefiond:
W,
oddnng : Sweel Tre yor3
Working Pressure ! Test T o !
_ Non-Shock (psi) | Pressure (psh) oy Vion®
Steam Cold Water |~ Snak Bext € | Giand packing Tefiond i
0d.Gas i (water) {Ain % | Gland Forged Brass | B283-CI7700 -
150 600 i 100 100 10 | Handle bott Stael, Zinc pinted A6
@ Dupone's bade name
Dinensions Unit; lech
Sae R [
.\I\n » w 1 e la 2 ;2w 3 4
Mark | H o : P : !
Nowe: L ,’15_”.:9,mfz.suam'a.w-a:ro'c.n's.ss=s.4z 17,40
- H '146 [ 146 (209 ! 224 285 280 '3.11 343 | 441 ‘ 480 ‘551
Exignsion (Wing, —_— N —
Fanhe are e o ) st E 315 |95 1354 (350 452 a2 (881 851, 7a7 787 G2
d 7039 1039 {059 - 479 - 100 126 1157 200 256 315 400
Cv Factor
160 : 80 ,150 i 300 600 110 130 360 450 €20 1200
Torque Rating _
s 072 072 ; 130 , 180 229 433 650 867 1446 2535 3620
Welght
B G33 . 031 04\ . 080 128 184 270 420 775 1220 1.
RED-WHITE VALVE CORP.
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INSTALLATION AND

BULLETINS
8210

MAINTENANCE INSTRUCTIONS 8211

> 2-WAY INTERNAL PILOT OPERATED SOLENOID VALVES
HUNG DIAPHRAGM ~ 3/8, 1/2 AND 3/4 N.P.T.

A3TO,

. NORMALLY CLOSED OPERATION Form No, V5825

DESCRIPTION

Bulietin 8210°s are 2-way, normally closed, internal pilot operated sole-
noid valves. Valve body and bannet are of brass construction. Standard
valves have a General Purpose. NEMA Type | Solenoid Enclosure.

Bulletin 8211°s are the same as Bulletin 8210's except the solenoids are
equipped with an enclosure which is designed to meet NEMA Type 4
Watertight. NEMA Type 7(C or D) Hazardaus Locations - Class I, Group C
or D, and NEMA Type 9(E, F or G] Hazardous Locations - Class LI, Group
E, F or G. The explosion-proof/ watertight solenoid enclosure is shown on
a scparate sheet of Installation and Maintenance Instructions, Form No.
V-5380.

Bulletin 8210 and 8211 valves with suffix ‘HW' in the catalog number are
specifically designed for hot water service.

OPERATION

Normally Closed: Valve is closed when solenoid is de.energized and
opeas when solenoid is energized.

MANUAL OPERATOR {Optional)

Valves with suffix ‘MO’ in catalog number are provided with a manual
operator which allows manual operation when desired or during an inter-
ruption of clectrical power. To operate valve manually, push in knurled
>, cap and rotate clockwise 1807 Disengage manual operator by rotating
‘knurled cap counterclockwise 180° before operating electrically.

MANUAL OPERATOR LOCATION  (Refer to Figure 3)

Manual operator (when shipped from factory) will be located over the
valve outlet, Manual operator may be rclocated at 90° increments by ro-
tating valve bonnet. Remove bonnet screws (4) and rotate valve bonnet
with solenoid to desired position. Replace bonnet screws (4) and torque in
a ctisscross manner to 110 + 10 inch pounds.

if valve is installed in system and is operstional, proceed in the following
manner: '

WARNING: Depressurize valve and turn ‘off electrical power supply.

1. Remove retaining cap or clip and slip the entire solenoid enclosure off
the solenoid base sub-essembly. CAUTION: When metal retsining olip
disengages, it will spring upwards.

2. Remove bannet screws (4) and rotate valve bonneét to desired position.

3. Replace bonnet screws (4) and torque in & cri CTOLS MARNET o 110 £

10 inch pounds. -
. 4. Replace solencid enclasure and retaining ¢lip-or cap.
LA gy e
INSTALLATION =~~~ 7" 2 [

Check nameplate for correct catalog number, pressure, wvoltage and
service.

TEMPERATURE LIMITATIONS

For meximum valve ambicnt and fluid temperatures refer to chart. The
temperature limitations listed are for UL applications. For non UL
lpp‘hﬂlions. higher ambient and fluid temperature limitations ace
-available. Consult factory. Check cstalog number on nameplate to
‘etermine maximum temperatures.

Form No, V6825 PRINTED IN US.A,

Catalog | Maximem | Maximam
Constraction Call Number | Ambient Fluld
Class Prefix |[Temp."F. | Temp."°F.
A-C Construction A Noncor DA 7 180
{Alternating Current) F DForFT 122 180
H HT 140 180
D-C Coanstruction AF None, FT 77 150
(Direct Current) orH or BT
Catalog Numbers A Neneor 77 210
Saffixed ‘HW"
A-C Construction DForFT | 77 210
(Alternating Current) H HT 122 210

POSITIONING/MOUNTING

wrs Autormatic Switch Co.

Valve may be mounted in any position. For mounting bracket (optiona)
feature) dimensions, refer to Figure 1.

PIPING

Connect piping to valve sccording to mackings on valve body. Apply pipe
compound sparingly to male pipe threads only; if applied 10 valve threads,
it may enter the valve and cause operational difficulty. Pipe strain should
be gvoided by proper support ¢nd alignment of piping. When tightening
the pipe do not use valve a5 & lever. Wrenches applied to valve body or
piping are to be Jocsted as close as possible to connection point.
IMPORTANT: Valves with suffix ‘HW" In the catalog mumber kave a
special diaphragm material which ls specificslly compounded for hot
water service. This materlaf can be attacked by ofl and grease. Wipe the
pipe threads clean of cutting ofls and nse teflon tape to poal pipe Joints.

IMPORTANT: For the protection of the solenold valve, (astall a straluer
ar fliter suitable for the service Involved In the inlet side an close 6o the

vaive as possible. Periodic cicaning Is required dopending en the service
conditious. See Bulleting 8600, 85601 and 3602 for strainers.

WIRING

Wiring must comply with Local and National Electrical Codes. Housings
for all solencids are provided with connections for 1/2 inch conduit. The
general purpose solenold enclosure may be rotated to facilitate wiring by
romoving the retaining cap or dip, CAUTION: When metal reusining clip
discngages it will spring upwards. Rotate to desired position. Replace
retaining eap or clip before operating.

* NOTE: Alterniting Currcat {A-C) and Direct Cutrent (D-C} Solemolda are

ballt differentiy. To convert from sne 1o the other, it 1s necessary fo change

.

SOLENOID TEMPERATURE

Standard catalog valves are supplied with colls designed for continuous
duty service. When the solenold is energized for 4 long period, the sole-
noid enclosure becomes hot and can be touched with the hand for only an
instant. This is a safe operating temperature. Any excessive heating will
be indicated by the smoke and odor of bumning coil insulation.

MAINTENANCE

WARNmGszoﬂdeﬂﬂulpomnddepmnﬂuvdubd;u
making repairs. k Is not secessary to remtove valve from pipe Uae for

ASCO Valves

FLORHAM PARK, NEW JERSEY 07932

© Amtomatit SARCh CB. rere, ALL MoNTS seseRvED.



CLEANING

A periodic cleaning of all solencid valives is desirable. The time between
cleanings will vary, depending on media and service conditions. Ia gen-
ersl. if the voltage ta the coil is correct, sluggish valve operation, exces-
sive leakage or noise will indicate that clcaning is required.

AREVENTIVE MAINTENANCE

1. Keep the medium flowing through the valve as free from dirt and
forcign material as possible.

2. While in service, operate vaive at least once & month to insure proper
opening and closing.

3. Periodic inspection (depending on media and gervice conditions) of in-
ternal valve parts for damage or excessive wear is recommended. Thor-
ougly clcan all panis. Replace any parts that are worm or damaged.

IMPROPER OPERATION

1. Fanlty Control Circult: Check electrical system by enerpizing solenoid.
A metallic dick signifies the solenoid is operating. Absence of the dick
indicates loss of power supply. Check fot loose or blown-out fuses, open
circuited or grounded coil, broken lead wires or splice connections.

2. Barned-Out Call: Check for open circuited coil. Replace coil if neces-

sary.

3. Low Voltage1 Check voltage across coil ieads. Véltage must be at least
85% of nameplate rating.

4. Incorrect Pressure: Check valve pressure. Pressure to the valve must
be within range specified on nameplate.

5. Excessive Leakeger Disassembic valve and clean all parts. Replace
worn or damaged parts with a complete Spare Parts Kit for best results.

COIL REPLACEMENT  (Reter to Figure 2}

‘' Turn off electrical power sapply and disconnect coll leads. Proceed in the
following manner:

1. Remove retaining cap or clip, nameplsate and cover. CAUTION: When
metal retaining clip disengages, it will spring upwards.

1. Remove spring washer, insulating washer and coil. Insulating washers
arc omitted when 2 molded coll is used.

3. Reassemble in reverse order of disassembly paying careful attention to
exploded view provided for identification and placement of parts.

TAUTION: Solenold must bo fully reassembled as the housing and In-
mal parts are part of and complete the magnetic eircuit, Piace insulating
washer a¢ each end of coll Hf required.

VALVE DISASSEMBLY (Refer to Figures 2 and 3)

..Depnuuﬂuvdnudﬁnoﬂdecﬁlulpom-npply.heeedhdu
following manner: | | ’

1. Remove retaining cap or cip and slip the entire solenold enclosure off
the soiencid bage sub-assembly. CAUTION: When meta] retaining
clip disengages, it will spring upwards.

- Unscrew solencid base sub-aszembly and remove boonet gasket.

. Remove valve bonuet screws (4) and valve bomnet.

. Fornormal maintenance, it {s not necessary to disgssemble the manual
operator (optional feature) unless external leakage ks evident. To dis-
azsemble remove stem pin, manual operator stem, stem spring and
stemn gasket.

S. Remove corc spring, core/diaphragm sub-assembly and body gasket.

1. .*CAUTION: Do pot damage or distort hanger spring between core/

a9, ~ddisphragm sub-assembly. LI T G T RN

- o8-, Al parts are now accessible for cieaning or replacement. Re-pface worp

or damaged parts with a complete Spare Parts Kit for best results.

RN

SEAGNMIY G T2

ASCO Valves
Automutic Switch Co.

© Antomat: Setich Ca W, ALL MOHTS RESIRVIO.

VALVE REASSEMBLY

(o]

Ly o0 A LW

. Reassemble in reverse order of disassembly paying careful attention to
cxploded vicws provided for identification and placement of parts.
. Replace body gasket and core/diaphragm sub-assembiy. Locate the

biced hale in core/diaphragm sub-assembly approximately 45° from ~

the valve ootlet.

. Replace core spring with wide end in core first: ciosed end protrude.
from top of core.

. If removed, replace manusl operator stem, stem spring, stem gasket
and stem pin,

. Replace valve bonnet and bonnet screws (4). Torque bonnet screws (4)
in a crisscross manner to 110 + 10 inch pounds.

- Replace bonnet gasket and solenoid base sub-assembly. Put solenoid
basc sub-assembly to 175 + 25 inch pounds.

. Replace solenoid enclosure and retaining cap or clip.

. After maintenance, operate the valve a few times to be sure of proper
opening and closing.

SPARE PARTS KITS

Spare Parts Kits and Coils are available for ASCO valves.
Parts marked with an asterisk (*) are supplied in Spare Parts Kits.

ORDERING INFORMATION
FOR SPARE PARTS KITS
When Ordering Spere Parts Kits or Colls
Specify Vaive Catalog Number,
Serial Number snd Voltage,

PARTIAL VIEW OF 4
MOUNTING BRACKET <
(OPTIONAL)

B2

l.‘656—'1

‘
. “t

BT EYTENISS
2l oG roA
P =L ols bnasler 2oLiQuy

2 MOUNTING HOLES.5:+7 - savars:

[mni]
b= INCHES —»={

Dimeasions Fer

Mounting Bracket
(Optieaal Fosture) ¢

FLORMAM PARK, NEW JERSEY 07932

Form No. V5826 PRINTED IN US.A_

P

187t




RETAINING CAPH¥-

@—asmmme cuP

HOUSING PARTS INCLUDED IN
SPARE PARTS KITS ¥

NAMEPLATE

SPRING WASHER

NSULATING WASHER
(SEE NOTE]

COIL

TORQUE SOLENOID BASE
SUB-ASSEMBLY TO
1752 25 INCH POUNDS

NSULATING WASHER
(SEE NOTE|

TORQUE BONNET SCREWS (4)
IN A CRISSCROSS MANNER TO

BASEPLATE 11010 INCH POUNDS.

BONNET SCREWS (4)

SOLENOID BASE
SUB - ASSEMBLY
OQUNTING BRACKET
TWO POSITIONS
(OPTIONAL)

BONNET GASKET

, *
VALVE B—SJN}_‘;IET

CORE SPRING
{(WIDE END IN CORE FIRST,CLOSEDEND ..
-PROTRUDES FROM TOP OF CORE)} A

"

CORE/DIAPHRAGM : : —_——————a

LOCATE BLEED HOLE IN
CORE/DIAPHRAGM SUB -
ASSEMBLY APPROXIMATELY
459 FROM VALVE OUTLET

| Fgare2. For explosion-precl/ watestight seleneld enclostro wsed en Bulletin 8211, soe Foem No. V-5380,

SUB-ASSEMBLY 36
—BLEED HOLE-.

I AR 1
A o

I

. Z:
BODY GASKET

VALVE BODY

NOTE: INSULATING WASHERS (2} ARE OMITTED
WHEN A MOLDED COIL IS USED.

Bulletin 8210 —3/8,1/2 & 3/4 N.P.T. — A-C Coustruction
Genernl purpose selenold caclosure shown,

] MR

© Amomtit. Swtich Co -n.mmm.



PARTS {NCLUDED IN
SPARE PARTS KITS ¥

RETAINING CAP &

SUB - ASSEMBLY TO

TORQUE SOLENOID BASE

1753 25 INCH POUNDS

@—RETMNING cLIPX

SOLENOID ENCLOSURE

SOLENOID BASE
SUB - ASSEMBLY

BONNET GASKET

VALVE BONNET

STEM PIN
>

CORE SPRING
{SEE NOTE)

TORQUE BONNET SCREWS (4)
IN A CRISSCROSS MANNER TO
1104 10 INCH POUNDS.

%

BONNET SCREWS (4}

STEM GASKET

STEM SPRING"¥
MANUAL OPERATOR STEM

ORE/DIAPHRAGM
SUB- ASSEMBLY 5K

LOCATE BLEED HOLE IN
CORE/DIAPHRAGM SUB -

45° FROM VALVE OUTLET

ASSEMBLY APPROXIMATELY

BLEED HOLE

BODY GASKETSH

1gured,

\ ‘7( \. MR B
ﬂ:’i) vALVE'BODY -
% . @), _ore. wide eno o cone serinG In

CORE FIRST, CLOSED END PROTRUDES
FROM TOP OF CORE.

Bolletin 210 — Manunal Qperator
urpose solenold enclosure shown.

P
For explosion-prool/ watertight solenoid enciosure used oa Balletin 8211, see Farm No. V-5380.

ASCO VvValves
Automatic Switch Co.

© Attorvatr SREEh €O 1ers, ast aionts myerveo.

ASTO,
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Attachment C
Pump Testing and Modeling



PUMP TEST
1.0 INTRODUCTION
The aquifer characterization test was designed to enhance estimates of aquifer characteristics and

investigate the feasibility of a groundwater extraction/injection remedial alternative.

This aquifer characterization test was comprised of several separate phases that are listed below

and described in Section 2.

Aquifer Test Phases:

Phase 1 Ambient condition monitoring
Phase 2 Step drawdown testing

Phase 3 Constant-rate pumping test

Phase 4 Recovery monitoring

The following objectives were met while implementing this aquifer characterization test.

Objectives:

. To determine the optimal pumping/injection rate for potential extraction/injection wells.
. To refine present estimates of the aquifer parameters.

. To determine the areal extent or radius of influence for a pumping/injection well.

. To determine if groundwater pumping/injection is a feasible remedial alternative.

2.0 AQUIFER CHARACTERIZATION TEST

After an initia{l round of water levels were collected, the pump, transducers, data loggers, rain
gauge, and any other necessary equipment were installed and set up. Next, operation of the pump
and data loggers was tested, the data loggers were programmed, and transducers and water level

indicators were calibrated.

C-1



2.1 Monitoring Equipment and Observation Wells

To improve measurement accuracy and reduce manpower requirements, water levels in the
pumping well and six nearby observation wells were measured using pressure transducers and
automatic data loggers. Clocks on the data loggers were synchronized with each other before

testing began. Water levels in most of the other site wells were monitored intermittently by hand.

Observation wells monitored with data loggers:
PW-1 (pumping well) P-01 P-02
09D 10D 14D 16D

The effects of barometric pressure change on the aquifer were investigated during each phase of
the test. Pressure changes were monitored with a barometric pressure transducer connected to a

data logger.

2.2  Phase 1, Ambient Condition Monitoring

Ambient monitoring parameters including barometric pressure and static water level changes were
monitored for 43 hours prior to the first test and during each phase of testing. Ambient
monitoring was conducted to identify rising or falling water level trends in the aquifer and the
influence of any nearby pumping wells. Barometric pressure was also monitored continuously
during the ambient phases of the test to identify any potential relationships between it and water

levels.

Because of their distance from the pumping well, outlying hand-monitored wells were considered
ambient monitoring points. Therefore, the ambient behavior of the aquifer was monitored
throughout the entire testing period. Ambient monitoring did not reveal any operating production
wells near the site. The monitoring did indicate a subtle but steady drop in water levels
throughout most of the testing period that reversed after heavy rains came during the second
constant rate test. Water levels dropped an average of 0.07 feet until infiltrating water from the

2.93-inch rain caused an average 1.13-foot water level rise in the distant deep wells.

C-2



2.3  Phase 2, Step Drawdown Testing
Step drawdown testing involves pumping a well at increasingly greater discharge rates (steps)
while monitoring drawdown in the well. By comparing each discharge rate with the corresponding

drawdown, the optimum pumping rate for the tested well can be estimated.

A step drawdown test on PW-1 was started at 1445 on January 20, 1999 with a flow rate of
approximately 0.5 gallons per minute (gpm). Drawdown in the pumping well was monitored
during the test to determine when the next step could begin. After 60 minutes the drawdown
stabilized at 3.19 feet and the flow rate was stepped up. The rate for the second step was

(.65 gpm and the water level stabilized after 30 minutes with 4.68 feet of drawdown.

Additionally, during development, PW-1 was pumped at approximately 1.75 gpm for 30 minutes
and the drawdown was 13.79 feet. Before the second constant rate test was conducted, a single
step test was conducted on the well to determine it’s response to a higher pumping rate of 2 gpm.

At 60 minutes, the water level stabilized with 14.7 feet of drawdown.

Groundwater from the pumping well was routed through two 5-foot long, 12-inch diameter
activated carbon tanks and then to the sanitary sewer. Influent and effluent samples were collected

and analyzed for VOC concentrations on approximately 24 hour intervals during pumping periods.

2.4 Phase 3, Constant-Rate Aquifer Test

As the name implies, a constant-rate pumping test involves pumping a well at a constant discharge
rate while simultaneously recording water levels in pumping and observation wells and the time
elapsed from the start of pumping. The water level/elapsed-time measurements are used to

estimate aquifer characteristics (hydraulic conductivity, storativity, etc.)
Two constant-rate pumping tests were conducted on PW-1 at different pumping rates. Test 1

started at 1200 on January 21, 1999 and ran for 18.57 hours until the pump overheated and

stopped. The pumping rate for this test was 1 gpm.

C-3



Because Test 1 was prematurely terminated and greater stressing of the aquifer was desired, a
second constant-rate test was conducted. Test 2 started at 0900 on January 23 at a pumping rate
of 1.71 gpm. This test lasted for 51.67 hours, however; the heavy rains masked and eliminated
the drawdown in most of the observation wells approximately 10 hours into the test and throughout

the rest of the test.

2.5 Phase 4, Recovery Monitoring

Recovery tests involve monitoring the rise of water levels back to static conditions after pumping
has stopped. Recovering water levels are recorded with the time elapsed after pump shutoff and
the relationships between pumping rate, pumping duration, and recovery time are used to estimate
aquifer characteristics. Generally, recovery data provide a means to double-check the results

obtained during the constant-rate test.

Because Test 1 was prematurely terminated, little early-time recovery data could be collected. The
rain event during Test 2 adversely altered the recovery rate of wells still showing drawdown.
Therefore, the recovery data from both tests were deemed unusable and no recovery analysis was

conducted.

After testing, the transducers were removed and decontaminated. The data loggers were taken to

the office and the data was downloaded to a PC.
2.6 Equipment Decontamination
To prevent cross-contamination, water level indicators, pressure transducers, and other equipment

that came In contact with contaminated groundwater was decontaminated before and after each use.

Decontamination Steps:

1. Equipment was rinsed with deionized water.
2. Equipment was rinsed with isopropyl alcohol.
3. Equipment was rinsed with deionized water.

C4



3.0 DATA MANAGEMENT AND MANIPULATION
Once in the computer, data were loaded into a spreadsheet program for manipulation and

graphing. Before the data can be analyzed, drawdown corrections must be evaluated.

3.1 Drawdown Corrections
Drawdown data were evaluated for correlation with barometric pressure and ambient water level
trends. Both these parameters were determined to have a negligible effect on water levels.

Therefore, drawdown corrections were not required or conducted.

3.2  Data Reduction and Compilation

Data from the pumping tests were compiled using the computer program Aquifer Test Solver
(AQTESOLYV) for Windows by HydroSOLVE, Inc. (1998). AQTESOLYV has several widely
published and accepted analytical solutions for many different kinds of aquifer tests. Specifically,
a drawdown model associated with leaky confined aquifers was used to estimate aquifer

characteristics.

Pumping Test Results

Data from the constant-rate tests were entered in AQTESOLYV and plotted using a leaky confined
solution developed by Hantush and Jacob (1955). This method uses time (elapsed) plotted against
displacement (drawdown) on logarithmic graph paper to calculate aquifer transmissivity (T) and

storativity (S). The AQTESOLYV graphs are presented Appendix XXXX of this report.

Table 2 presents the transmissivity (T), hydraulic conductivity (K) and storativity (S) results of

both constant-rate tests.
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Table 1
Constant-Rate Test Results

Test 1 Test 2
Observation T
_ Well (f/min) K (ft/day) S (unitless) ’E(_mﬁ?min) K (ft/day) S (unitless)
POI . D008 146 oot . boos2  09%  0.0019
P-02 0.012 2.16 0.0008 0.0092 1.656 0.0008
14D 032 5767 D.OOE s f‘su.\s S g
09D 0.12 21.6 0.0002 0.1 18 0.0003
16D 023 414 0.0014 pas 27 9,001
Geometric Both tests combined: T = 0.05 ft/min K = 9.05 ft/day S = 0.0009

Mean

Notes:
T = K*b; where b = 8 feet at thus site.

Because these aquifer parameters are lognormally distributed, the geometric mean is the best
measure of central tendency. Therefore, the average for the site is presented as the geometric

mean of all five wells and the two tests combined.

During both constant-rate tests, only the five transducer-monitored observation wells of Table 1
exhibited drawdown levels sufficient for analysis. However, all the transducer-monitored wells
and hand-monitored wells 06D and 07D were influenced by pumping. This indicates a radius of

influence of at least 246 feet; the distance between PW-1 and 06D.

4.0 REFERENCES
Hantush, M.S. and C.E. Jacob, (1955). Non-steady radial flow in an infinite leaky aquifer: Am.
Geophys. Union Trans., vol. 36, pp. 95-100.

HydroSOLVE, Inc. (1998). AQTESOLV for Windows Version 2.12-Professional.



100 LI RAALL B R AL B AL T TTTIY T T T Tt ; CONSTANT RATE PUMP’NG TEST #1 ON PW_‘]
C ] Data Set: G\BDOUGLAS\WASCHARL\ZONE_K~1\P-01#1.AQT
- 1 Date: 03/02/99 Time: 09:03:06
10. E_ =
- i i PRQOJECT INFORMATION
§ 1. = - Company: EnSafe Inc.
3 - ] Client: Navy Clean
§ g i Project: 2911-001-08-014-00
o 5 1 Test Location: Zone K 166
) 01 L ~ Test Well: PW-1
(& - : Test Date: 1/21/99
0.01 ¢ E SOLUTION
C i Aquifer Model: Leaky
- : Solution Method: Hantush-Jacob
0001 Lyl L& | Lol Cood AN T =9_908009ﬂ21m|n
0.01 0.1 1. 10. 100. 1000. 1.E+04 S =0.002052
Time (min) r/B=0.759
AQUIFER DATA
Saturated Thickness: 8. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA
Pumping Wells Observation Wells

Well Name X (ft) | Y (f) Well Name X Y@ |
PW-1 0 0 = P-01 78 17T




100.

AL R B I R A LLL) IR SRS T TTTAT T T T T T 1|1;E CONSTANT RATE PUMPING TES'[ #2 ON PW'1
i ; Data Set: G:\BDOUGLASWASCHARL\VZONE_K~1\P-01#2. AQT
- . Date: 03/02/99 Time: 08:54:22
10.
i |
= I ] PROJECT INFORMATION
f:‘:’ 1. . Company: EnSafe Inc.
& 8 E Client: Navy Clean
5 - i Project: 2911-001-08-014-00
& - . Test Location; Zone K 166
2 0.1 & N Test Well: PW-1
=} F ] Test Date: 1/23/99
0.01 E SOLUTION
i i Aquifer Model: Leaky
. Solution Method: Hantush-Jacob
0‘001 | S 1llllll \_Lllln,l 1| IllJ_L!J 1 J_llllld L1 IlL!.L[L 1 1.ttt T =g'005187 ftzlmin
0.01 0.1 1. 10. 100. 1000. 1.E+04 S =0.001852
Time (min) r/B = 1.039
AQUIFER DATA
Saturated Thickness: 8. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA
Pumping Wells Observation Wells )
[ Well Name X (ft) Y (ft) [ Well Name X(f) Y|
| PW 1 B 0 0 kn P-01 7.9 L 0 7#




Displacement (ft)

100 E TTTrrm L T—ITIHI LR EARAL H llll]flh—l' YTTHH[ T TTW'E
10, | =
1. = —

- ]

0.1 = -

j 1

0001 !LJ_LIHI L | ‘umj L) IJILLIJ 1 LJllHIl L1 lluJﬁ IR

0.01 0.1 1. 10. 100. 1000. 1.E+04
Time (min)

CONSTANT RATE PUMPING TEST #1 ON PW-1

Data Set: G:\BDOUGLAS\WNASCHARL\ZONE_K~1\P-02#1.AQT
Date; 03/02/99 Time: 09:13:41

PROJECT INFORMATION

Company: EnSafe Inc.
Client. Navy Clean

Project: 2911-001-08-014-00
Test Location: Zone K 166
Test Well: PW-1

Test Date: 1/21/99

SOLUTION

Aquifer Model: Leaky
Solution Method: Hantush-Jacob

T =0.01172 #2/min
S =0.0008032
r/B =0.8383

Saturated Thickness: 8, ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

WELL DATA
Pumping Wells Observation Wells o
[Well Name X (ft) Y (ft) | [Well Name XMy L Yy
PW-1 0 0 | |0 P-02 18.9 B 0 3




100, .é LML e e Hi”, T T 7TITTITI T T T 1T T T_FerTg CONSTANT RATE PUMP!NG TEST #2 ON PW_1
B ] Data Set: G:\BDOUGLASWASCHARL\ZONE_K~1\P-02#2.AQT
- # Date: 03/02/99 Time: 09:36:41
10. = E
N i J PROJECT INFORMATION
§' 1. F - Company: EnSafe Inc.
o g : Client: Navy Clean
5 - ] Project: 2911-001-08-014-00
& i . Test Location: Zone K 166
g 01k - Test Well: PW-1
0 i E Test Date: 1/23/99
0.01 3 o 3 SCLUTION
: / ] Aquifer Model: Leaky
- 1 Solution Method: Hantush-Jacob
0001 i1 |:1u|| 11 IlllLIl / [EENNTIT [ I(lJJ_L‘ 1.t Hllu] Ll T =0009214ft2/m|n
0.01 0.1 1. 10. 100. 1000. 1.E+04 S =0.0007588
Time (min) r/B =0.9721
AQUIFER DATA
Saturated Thickness: 8. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA
Pumping Wells Observation Wells
Well Name X{R) [ Y (ft) Well Name ] X (ft) Y (ft)
PW 1 0 0 o P-02 | 189 0




1. F T T T T 7177 T T T T T T T 71T rmu: CONSTANT RATE PUMP'NG TEST#1 ON PW_1
. .
s ] Data Set: GA\BDOUGLASWASCHARL\WZONE_K~1\14D#1.AQT
[ ] Date: 03/02/99 Time: 10:10:35
N 01 L _ PROJECT INFORMATION
T b ]
= u % aﬂ“cﬂiﬁ‘@ﬁ& ] Company: EnSafe Inc.
@ i ;ﬁwg ] Client: Navy Clean
§ I g | Project: 2911-001-08-014-00
® i ﬁ | Test Location. Zone K_ 166
g 5 e Test Well: PW-1
o 0.01 . o ] j Test Date: 1/21/99
- ] SCLUTION
] Aquifer Model: Leaky
Solution Method: Hantush-Jacob
0001 1 L4_|L||| { 1 LLIIIL‘ [ L [LlllJ L L 11} T =031ggﬂ2/min
1. 10. 100. 1000. 1.E+04 S =0.000955
Time (min) r/8 = 0.3829
AQUIFER DATA
Saturated Thickness: 8. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA
Pumping Wells Observation Wells
[ Well Name { X (ft) B Y (f) 4 [ Well Name X# ] Y|
PW-1 l 0 0 | |2 14D 105.7 0 |




Displacement (ft)

1‘ T T ITTIIVL T ﬁlTTj’YI T IS ALEEER T T TIYIII:

- 1

01 7

i |

0.01 = =

0001 L ol N Rl i ] x_Lllll_IJ
1. 10. 100. 1000. 1.E+D4

Time (min)

CONSTANT RATE PUMPING TEST #2 ON PW-1

Data Set: G\BDOUGLAS\NASCHARL\ZONE_K~1\14D#2. AQT
Date: 03/02/99 Time: 10:08:22

PROJECT INFORMATION

Company: EnSafe Inc.
Client. Navy Clean

Project: 2811-001-08-014-00
Test Location: Zone K 166
Test Well: PW-1

Test Date: 1/23/99

SOLUTION

Aquifer Model: Leaky
Solution Method: Hantush-Jacob

T =0.1741 #2/min
S =0.0009936

r/B = 0.8147

Saturated Thickness: 8. ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr). 1.

WELL DATA
Pumping Wells - Observation Wells
Well Name X (ft) Y({f) | | WellName 1 X (/) ‘L Y (/)
PW-1 0 0 014D 105.7 { 0




E T T ' T T T T CONSTANT RATE PUMPING TEST #1 ON PW-1
- ] Data Set: G:\BDOUGLASWASCHARL\ZONE_K~1\0SD#1.AQT
i 1 Date: 03/02/99 Time: 10:33:49
ok ﬂ : PROJECT INFORMATION
=
= F - ] Company: EnSafe Inc.
5 i 7 i Client: Navy Clean
§ i / ] Project: 2911-001-08-014-00
@ | / | Test Location: Zone K 166
& Test Well: PW-1
0 001 | o i Test Date: 1/21/99
[ / ] SOLUTION
} Aquifer Model: Leaky
/ Solution Method: Hantush-Jacob
0001 S AR il ool g e T =01218ft2/m|n
1. 10. 100. 1000. 1.E+04 S =0.0001871
Time (min) F/B=0.31
AQUIFER DATA
Saturated Thickness: 8. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA
Pumping Welis , Observation Wells
Well Name X (f) Y (ft) T !@ell Name X Y (ft) 3
PW-1 0 0 c 09D 150.5 B 0




1‘ T T WIIWIT[ T T \jTTT[T

Displacement (ft)
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B | L JILJ
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T T T

CONSTANT RATE PUMPING TEST #2 ON PW-1

Data Set. G:\BDOUGLAS\WNASCHARL\ZONE_K~1\09D#2.AQT

Date: 03/02/99

Time: 11:05:45

PROJECT INFORMATION

Company: EnSafe Inc.
Client: Navy Clean

Project: 2911-001-08-014-00
Test Location: Zone K 166
Test Well: PW-1

Test Date: 1/23/99

SOLUTION

Aquifer Model. Leaky
Solution Method: Hantush-Jacob

T =0.1031 #t2/min

001 1 Lo 1 I
1. 10. 100. 1000. S =0.0002661
Time (min) /B = 0.4473
AQUIFER DATA
Saturated Thickness: 8. ft Anisotropy Ratio (Kz/Kr). 1.
WELL DATA
Pumping Welis QObservation Welis
well Name X (ft) Y (f) Well Name X (ft) B Y (ft) 4
PW-1 0 0 o 09D 150.5 | 0 B




01 —T T U T T IT

0.01

Displacement (ft)

T T T T rrrT 1 T U T 7 T 1 T T T1T11

CONSTANT RATE PUMPING TEST #1 ON PW-1

Data Set: G:\\BDOUGLASWASCHARL\WZONE_K~1\16DD#1.AQT
J Date: 03/02/99 Time: 11:14:35

PROJECT INFORMATION

Company: EnSafe Inc.

Client: Navy Clean
- Project: 2911-001-08-014-00

Test Location: Zone K 166
Test Well: PW-1
Test Date: 1/21/99

SOLUTION

Aquifer Model: Leaky
Solution Method: Hantush-Jacob

0001 sl

1. 10.

L.l il l!lJ_LL] L. 1 ILJLLI{ L L 81 1]] T =%2®ﬂ2,|“in
100. 1000. 1.E+04 S =0.001408

Time (min) r/B = 0.9699

Saturated Thickness: 8. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

WELL DATA
Pumping Wells Observation Wells

[ Well Name

[PW-1

X (ft) ] Y (f) | [ Well Name X (f) Y @®
0 —

|n 16D 153.4 0




0.1 AR T T RSN CONSTANT RATE PUMPING TEST #2 ON PW-1
i ng ] Data Set: GA\BDOUGLAS\WNASCHARL\WZONE_K~1\16DD#2 AQT
i ﬁm Date: 03/02/99 Time: 11:18:07
- g
. i | PROJECT INFORMATION
§ Company: EnSafe Inc.
& Client: Navy Clean
§ 001 i Project: 2911-001-08-014-00
8 i R Test Location: Zone K 166
@ I § Test Well: Pw-1
a | _ Test Date: 1/23/99
. o _
i a |
i | SOLUTION
Aquifer Model; Leaky
J Solution Method: Hantush-Jacob
0001 ! I | | ! [ I 11_|| — U . T - 01472 ftzlmln
1. 10. 100. 1000. S =0.001144
Time (min) /B = 1.288
AQUIFER DATA
Saturated Thickness: 8, ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA
Pumping Wells N Observation Wells o
Well Name X (f) Y (f) | | Well Name X(f) Y (/)
PW-1 0 0 | [© 16D 153 .4 0 ]




GROUNDWATER MODELING OF TREATABILITY TEST AREA

INTRODUCTION

A groundwater modeling effort was conducted to support the execution of a treatability study at
NAVBASE SWMU 166. The study is addressing enhanced bioremediation, and requires that
affected groundwater be extracted from the vicinity of the bordering sewer line and re-injected in
the surficial aquifer upgradient of the extraction points. Siting of the extraction and injection
points, as well as determining predicted extraction and recharge rates, were the goal of this
modeling effort. A time frame of six months was specified as the treatability study performance
period. Due to the simplistic nature of the aquifer and the anticipated remedial actions, an

analytical solution was used for the modeling.

CONCEPTUAL MODEL

The surficial aquifer at SWMU 166 is comprised of a mosaic of fluvial and shallow marine
deposits containing mostly sands with minimal amounts of clays and silts. The modeling effort
treated the aquifer as a single isotropic and homogenous layer, within which the groundwater is
unconfined. The analytical solution assumes steady state conditions, and is based on an established
piezometric surface. Transient effects features such as recharge boundaries, drains, and no-flow

boundaries were not considered in the conceptual model.

DATA COMPILATION

The analytical solution requires the input of transmissivity, storativity and aquifer thickness. A
review of boring and well logs indicated that the saturated thickness of the aquifer could be
averaged over the site as approximately 25 feet. Two multi-well aquifer tests were conducted
using a proposed extraction well to supply local values of horizontal conductivities and storativity.
The aquifer test data was modeled using leaky confined solutions, as the response curves were
most congruent with those type-curves. Table 1 provides a compilation of the resultant values for
T and S from Test 1 analyses (extraction at 1 gpm) and Table 2 provides a compilation of Test 2

analyses (extraction at 1.7 gpm).

c-7



Table 1 - Test 1 Results

Well ——Transmissivity (£t s/m) Storativity
PW. » S 7B N " '
PO-1 8.009E-3 - 002052
PO2 U LImEer AR 1,17 ¢ 573
14D 3.199E-1 9.55E4
16D - 2.265B-) 1.408E-3
9D 1.218E-1 1.871E-4

Table 2 - Test Results

Well Lransmissivity (ft sq/m Storativity_____
PW-1 ‘ ' 3128843 AR < . S
PO-1 5.187E-3 001852
PO-2 : 9.2M4E3 - . TSEBE4
14D 1.741E-] 9.936E4
5D . 1L31E-1 . . 6614
_16D 1.472F- | L144F-3

The data were geometrically averaged with no bias for initial model input. The geometric mean

of T was 458 gpd/ft, and for storativity was 2.572E-3.

MODELING
The code used for hydraulic calculations was CAPZONE, a commercially available platform.
Particle tracking and capture zone analysis was performed vsing GWPATH, a commercially

available numerical tracking program. Modeling within CAPZONE entails the following

sequence:
a) grid the static site piezometric surface (75 node limit) ;
b) calculate drawdown induced by pumping within a congruent grid configuration as a);

(drawdowns were calculated using the Theis flow equation for the same time period as the

pumping test Test 2);

c) superimpose calculated drawdowns on the site piezometric surface.

C-8



SURFER was used as the gridding code. Table 2 provides the grid specifics used for the model

domain.

Table 2, Grid Specifies
Origin (x,y) 2300090, 387767
‘Nuinsher: of nodes (XY} BRRE. 5. § EACLI

—Spacinginfeet (Xyl 20,1996

A semi-quantitative calibration procedure was employed in which T and S were altered within step
b) to match actual drawdowns measured in PO-1 and PO-2 during Test 2. Final agreement with
measured drawdowns (measured as a percentage discrepancy of predicted drawdown/measured
drawdown) was within -9% for PO-1 and +8.5% for PO-2 using calibrated T and S values of
458 gpd/ft and .009 respectively. Additionally, using these values of T and S to predict drawdown
and compare to measured drawdown, well efficiency for PW-1was determined to be approximately

60%.

GWPATH imported the superimposed drawdown file from CAPZONE. Forward particle tracking
from the injection wells, and reverse tracking from the extraction wells, was run for a period of

6 months. The figure shows the GWPATH output.

Analysis:

Approximately 50% of injected groundwater will be re-captured within 6 months by the recovery
wells. The remaining 50 % will either skirt the anticipated six-month capture zone of the
extraction wells or travel on the upgradient side of the upcone re-injection surface. This 50% can

likely be capmtured using a longer time period of performance.

C-9



Attachment D

Groundwater Effectiveness Sampling and Monitoring Plan



EFFECTIVENESS MONITORING AND SAMPLING
Treatability system monitoring and sampling will be performed to measure or estimate the
effectiveness of the treatment technology and develop scale up factors for the design and cost of

full-scale remediation. Monitoring will include analytical sampling and field monitoring.

D.1  Groundwater Analytical Sampling

D.1.1. Baseline Analytical Sampling

Groundwater samples will be collected before the treatability study begins to obtain baseline
chemical and biochemical data in the study area. Samples will be analyzed for several parameters
listed in Table D.1. Samples will be collected from the extraction wells, re-injection wells,
treatability study monitoring wells, as well as existing monitoring wells located within the area
of influence of the treatability study. In addition to measuring the contaminants of concern
(chlorinated solvents) and biochemical parameters, the samples will also be tested for metals.
Metals analysis is required to examine how geochemical changes in the groundwater resulting

from the treatability study effects metal species distribution and precipitative effects, if any

D.1.2 Periodic Groundwater Sampling

Groundwater samples will also be collected periodically during treatability study operation. This
sampling will be used to track the decrease and changes in chlorinated solvent contamination and
daughter product formation and destruction, and assist in calculating the nutrient supplementation
required during the treatability study. Table D.2 lists the protocol for periodic sampling and

analysis of groundwater.

D.2  Groundwater Field Monitoring

D.2.1. Geochemical Monitoring

Groundwater wells in the vicinity of the test area will be monitored on a weekly basis for
geochemical parameters. These geochemical parameters such as dissolved oxygen (DO) and

oxidation-reduction (redox potential) will be used in the operation and optimization of the system,



and to assess the geochemical response of the treatability study in the evaluation process. Field
geochemical evaluation will supplement the analytical sampling data and will be used for full-scale

design. Table D.3 lists the wells and the parameters analyzed for geochemical monitoring.

Table D.1
Baseline Groundwater Sampling Protocol
Analyte Analytical Method Wells to be samgled PurBose/Remarks
VYotatlte Organic W 8160 Extragtion welis &) - ‘I‘t;u ‘purpase of ¥OU
Compounds {VOCS) ' Re-tdection Wells o . sampling:is t obain
;fs Monitoring Wells {3} " Starpag concentrations anxd
- Existing Monitoring X Wells: ek decreases in
{,‘.’.} MWIQD a!ld Wlﬁﬂ: . goptaminant concenirations
‘ ‘ - durifig e 1S
Metals Method 6010/700Q0 Extraction wells (2) and the  To examine clogging or
TS monitoring wells (3) solubilization effects on
metals such as iron and
manganese as a result of the
created anaerobic-aerobic
zone
Biothemical Parameters Exeraction wells () Nitrogen, mspmus And
Tatal K;eldahl mtmgen - 3851 - 3514 ;chﬁijmxoa Wiells.(4) . _ warbon TREAsWEMents a1¢
(TKN) TS Monkoring Wells: {3) required to estimate the
Existing Mon&mting Wells,  amoum and frequency of
Ammonanitroged 4503 £2) - MWLy -and MWD autrient supplemetnation: -
S ad (o
Tota! Phosphonus 365.4 . m;w a“"‘m,"“,q -
. Chlorides are 4 good
Orthophosphate 3652 - 368.3 indicator. et gt 0
Niteute-nitrogen 3521 sstimate the quanticy of
chigrinated solveuts that
Total Organic Carbon 4151 ~ havebeen degra&d duting
(TOC) the T8,
Chloride 3253

Total Heteratrophic Counts  SM 92150
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Table D.2
Periodic Groundwater Sampling Protocol

Analyte Analgical Method Wells to be samg]ed Samgling Freguency
Volailie Orgunic BwWslsd - . . Bxuac!ianwdisw : Menthiy wail the conclusion
Ciompeunds (VOCy) . S Lo TS Monitoring Welle {3} of the sudy
 Existing Monjioring Wells
{2} ~ MWI05 and MW16D
Metals Method 6010/7000 Afier one month of

treatability system operation

Biochemical Parameters  351.1.- 3514 Extraction wells {3) . Monthfy wtil the conelusion
Total Kjeldahl Nitrogets C - Re-tjection Wells {4) of the study
(TKN} TS Monitoring Wells {3}
Existing Monitoging Waeils
Ammoniz-gitrogen 3501 ) - MWIOD antd MW 15D
Totat Phosphorus 84 I
Orthophosphate 2652 - 1653
Nitrate-nitrogen .1
“Total Organic Mitrogen 41%.1
(TOC) ‘ '
Chiloride 3253
_Tousl Herotrophie Counes 92185 3
Table D.3
Field Groundwater Geochemical Sampling Protocol
Analyte Analytical Method Wells to be sampled Sampling Frequency
Dissolved Oxygen (DO) YSI 55 DO Meter calibrated  Extraction welis (2} Woekly
‘ prior to use as per ‘TS Manitoring Wells (3} n
manufactueer’s instructions  Bxluting Monitoring Wells
{2) - MWIDE and MWISD -
Carbon Dioxide (CO,) (CO,) Meter calibrated Extraction wells (2) Weekly
prior ¢ vse as per TS Monitoring Wells (3)
manufacturer’s instructions Existing Monitoring Wells
(2) - MWI10D and MW16D
pH Orion pH Meter or Bxraction wells (2) Weekly
equivalest calibrated prior TS Monitoring Wells'{3) :
€0 use a§ per manufacterer™s  Existing Monitoring Wells
instructions 23 -MWIOD and MWISD
Oxidation-reduction Orion 250A ORP meter or Extracrion wells (2) Weekly

potential (ORP)

equivalent calibrated prior
to use as per manufacturer’s
instructions

Re-injection Wells (4)

TS Monitoring Wells (3)
Existing Monitoring Wells
(2) - MWI10D and MW 16D
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D.2.2 Hydrogeological Monitoring

Water levels will be measured prior to, during, and after the treatability study to assess the
hydrogeologic effects of extraction and re-injection of groundwater in the study area. Water levels
will be measured in monitoring wells (MWs) 6D, 7D, 8D, SD, 10D, 11D, 13D, 14D, 15D, 16D,
17D, 24D, and 25D.

D.2.3. Field Equipment Monitoring

Blower

Blower operating parameters - air flow, pressure, and temperature - will be measured and recorded
on field data sheets on a weekly basis. Adjustments to system flow will be made by the engineer

based on these measurements.

Chemical Feed System

The metering pumps at the chemical feed tanks will be monitored weekly and readings recorded
on field data sheets. The pumps will be adjusted by the ficld engineer if larger or smaller amounts
of chemicals (carbon and/or nutrients) or flow rates are required based on groundwater field and
analytical sampling results. Groundwater extraction and re-injection rates will also be measured

or estimated and readings recorded.

D.3  Groundwater Analytical Sampling QA/QC

Groundwater samples will be collected from area wells and analyzed for chemical and microbial
data (Tables D.1 and D.2). All sampling will be performed in accordance with the Quality
Assurance Project Plan (QAPP) and the Sampling and Analysis Program (SAP) developed as part
of the RFI for this site. Samples to be analyzed will be sent to the site-wide selected contracted
laboratory. Analytical work on 10% of the samples submitted will be performed to CLP Levet IV

standards with the remainder at CLP Level III standards, all at standard turnaround times.

G:ARBRITTOA\WP\cmschar\swmu166\PLSPECS1.wpd
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NOTES:

1. CONCRETE PAD IS COVERED BY A 14'X10° CANOPY SHELTER.
2. FENCING SURROUNDING PAD AREA CONTAINS GREEN PRIVACY SLATS.
3.ALL PIPING INSIDE COVERED PAD IS BLACK IRON.

NOT TO SCALE

 ZONE K — SWMU 166
) AA_SEQUENCE

§ TREATABILITY STUDY EQUIPMENT LAYOUT
/ DESIGN DOCUMENT

DWG DATE:04/14/99 |DWG NAME: 29118011




LEGEND

EQ. NO. T1

TMLE ~ GROUNDWATER HOLD TAK

TYPE ~ OPEN TOP CONICAL WITH REMOVABLE
COVER, 2" DRAIN (FLANGED

MATERIAL — FIBER GLASS OR POLYPROPYLENE

SIZE — 500 GALLONS

TEMP — AMB.

PRESS. — ATMOS.

EQ. NO. T2

TITLE — CARBON FEED TANK

TYPE ~— OPEN TOP WITH COVER (CYLINDRICAL)
DRAIN FLANGED

MATERIAL ~ POLYETHYLENE

SIZE ~ 100 GALLONS

TEMP — AMB.

.~ ATMOS.

EQ. NO. AS
[, /4" ~AIMSRT TILE - AIR SPANGING UNIT

CFS-PVC 1/2"—GW=-HSRT

e e —

TYPE — REGENERATIVE BLOWER 1 HP
| 10 PSt

TEMP — 225° F

PRESS. — 10 PS

EQ. NO C

TITLE — RECIPROCATING AIR COMPRESSOR

TYPE — STANDARD ELECTRIC — HORIZONTAL 17 CfWM,
S HP, RECIPROCATING PISTON TYPE

2"~ INJ—PVC g
i M

2"~ A—PVC COMPRESSOR Py — TANK CAPAC_ITY — BO GALLONS
i X X O AS O c1 \ PRESSURE MAX. 125 PS|
: FM FM ’* [ 3

£qQ. NO. E1
TNLE - (Do%N—WELg (SUBMERSIBLE) AUTO PUMP

TYPE — AR DISPLACEMENT CEE APA OR EQUAL
WITH AUTO CONTROL

MATERIAL - STAINLESS STEEL

CAPACITY — 4 GPM AT 50’ HEAD.

PRESS — ATMOS

TEMP — AMB.

TSILTY SAND

i — CWIW ™ GWIW_

INTERLOCK DESIGNATIONS

TYPICAL LINE NUMBER

<> ON HIGH LEVEL IN HOLDING TANK (T1) MP - METERING PUMP PAPER SIZE ———T 2°-8Z-cg
- L FT — FLOW TOTALIZER |
STOP ALL GROtJNDWATEI; E:"(T?AA:‘J;IO(: )WELL PUMPS (E1) M — MANOMETER SERVICE DESIGNATION
— ON HIGH LEVEL (N HOLDIN ™ —~ FLOW METER
START ALL GROUNDWATER EXTRACTION WELL PUNPS (E1) > — BUTTERFLY VALAVE PIPING MATERIAL
~ CARBON FEED PUMP OPERATES WITH -1 — FLANGE PIPING SERVICE DESIGNATION NOT TO SCALE
GROUNDWATER PUNPS oS4 — CONTROL VALVE A AR
- AR FILTER/PRESSURE REGULATOR -
EQUIPMENT DESIGNATION GWEW — GROUNDWATER EXTRATION WELL GWS - giggggﬂggg y, ZONE K — SWMU 166
- 71— GROUNDWATER RECEMING TANK GWIW  ~ GROUNDWATER INJECTION WELL o ~ IRJECTION ) AA SEQUENCE
i 12~ CARBON FEED TANK GWAW  ~ GROUNDWATER AIRPARGING WELL AE Z AR EXHAUST 3 TREATABILITY STUDY
' £1  — PNEUMATIC SUBMERSIBLE PUMP <] — PRESSURE GAUGE 0-'74 PSI 7 DESIGN DOCUMENT
- AS  — AIR SPARGING UNIT LSt ~ LQUID SWITCH LOW LEVEL
C1 - AR COMPRESSOR LSH ~ LQUID SWITCH HIGH LEVEL PIPING MATERIAL DESIGNATION
ES ~ ELECTRIC SWITCH PVC  ~ POLYVINYL CHLORIDE
LINE_LEGEND LAHH  ~ LIQUID ALARM HIGH MSRT  ~ HIGH STRENGTH REINFORCED TUBING
PRO LIC ~ LIQUID INDICATOR CONTROLLER
—————— - PROCESS LINE CPP - CONTROL PANEL PUMPS PROCESS AND INSTRUMENTATION DIAGRAM
B ——H—H—+— - PNEUMATIC LINE
P T A — ELECTRICAL 0] - OIL RESERVOIR
o ) ~ DESICANT
S P - meeR DWG DATE 04714793 _|DWG NAWE. 29118007
i




3'X2'X2" STL VAULT WITH LOCKABLE TRAFFIC
EARING STEEL COVER (ASSHTO/DOT—APPROVED)

4,000 PS! TYPE 1 CEMENT—\ PRESSURE GAUGE

EXISTING LAND SURFACE

2" SCH 40 PVC PIPE SCH 40 PVC THREADED CAP
oy ) 8" MINIMUM
TO 2" HEADER PIPE— RF 2" SCH 40 PVC TEE

»n

Tx o
l

GRAVEL

2" DIAMETER BUTTERFLY VALVE (PVC)

3

4" DIAMETER WELL
L~ SEE DETAIL WELL
CONSTRUCTION DRAWING 29118012

X, ZONE K — SWMU 166
) AA SEQUENCE

§ TREATABILITY STUDY

7 DESIGN DOCUMENT

WELL VAULT DETAIL

DWG DATE: 04/15/99 |DWG NAME: 2911B010




/—4” DIA SCH. 80 PVC CASING

vl ] .
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