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SOLICITATION NUMBER : DEP16124
Addendum Number: 01

The purpose of this addendum is to modify the solicitation identified as
(“Solicitation™) to reflect the change(s) identified and described below.

Applicable Addendum Category:
[ ] Modify bid opening date and time
[¢ ] Modify specifications of product or service being sought
[v'| Attachment of vendor questions and responses
[¢'| Attachment of pre-bid sign-in sheet

[ | Correction of error

»[ ¢’ | Other

Description of Modification to Solicitation:
1) Provide Addendum: Additional Terms and Conditions.

2) Provide technical question and answers.
3) Provide the revised technical specifications including 12 drawings.

4) Provide the attached Mandatory Pre-Bid Sign in Sheets.

Additional Documentation: Documentation related to this Addendum (if any) has been
included herewith as Attachment A and is specifically incorporated herein by reference.

Terms and Conditions:

1. All provisions of the Solicitation and other addenda not modified herein shall remain in
full force and effect.

2. Vendor should acknowledge receipt of all addenda issued for this Solicitation by
completing an Addendum Acknowledgment, a copy of which is included herewith.
Failure to acknowledge addenda may result in bid disqualification. The addendum
acknowledgement should be submitted with the bid to expedite document processing.

Revised 6/8/2012



ATTACHMENT A

Revised 6/8/2012



ADDENDUM: ADDITIONAL TERMS AND CONDITIONS

Legislative acts passed in the 2013 session require inclusion of certain provisions in all state
contracts. Accordingly, this addendum will add the provision listed below to the
solicitation and resulting contract entered into between the State of West Virginia and the
vendor. Anything contained in the current solicitation that conflicts with this provision
shall be replaced with this provision listed below.

SUBCONTRACTOR LIST SUBMISSION: In accordance with W. Va. Code § 5-22-
1, The apparent low bidder on a contract for the construction, alteration, decoration,
painting or improvement of a new or existing building or structure valued at more than
$250,000.00 shall submit a list of all subcontractors who will perform more than
$25,000.00 of work on the project including labor and materials. This provision shall not
apply to any other construction projects, such as highway, mine reclamation, water or
sewer projects. Additionally, if no subcontractors who will perform more than $25,000
of work are to be used to complete the project it will be noted on the subcontractor list.

a. Required Information. The subcontractor list shall contain the following
information:

i. Bidder’s name
ii. Name of each subcontractor
iii. License numbers as required by W. Va. Code § 21-11-1 et. seq.
iv. Notation that no subcontractor will be used to perform more than $25,000
of work, when applicable.

b. Submission. The completed subcontractor list shall be provided to the
Purchasing Division within one business day of the opening of bids for review.
Failure to submit the subcontractor list within one business day after the deadline
for submitting bids shall result in disqualification of the bid.

¢. Substitution of Subcontractor. Written approval must be obtained from the
State Spending Unit before any subcontractor substitution is permitted.
Substitutions are not permitted unless:

i. The subcontractor listed in the original bid has filed for bankruptcy;
ii. The subcontractor in the original bid has been debarred or suspended; or
iii. The contractor certifies in writing that the subcontractor listed in the
original bill fails, is unable, or refuses to perform his subcontract.



Addendum #1 - Questions During Pre-Bid Conference
For DEP 16124
Omega Mining Co., Inc.
Permit # D-79-82

The following questions were identified at the Pre Bid Conference (PBC). The answers provided

herein take precedence over verbal answers at the PBC should there be any conflicts between the two.

1)

2.

3)

4)

B4

6.)

7)

8.)

5.)

Q. Does the project require a WVDOH Permit to upgrade the Access Road Entrance?
A. The contractor shall coordinate with the WVDOH on any required traffic control. The road
already has an established access off of US Route 119 and does not require a permit.

Q. Is removing the electric poles and wire incidental to Bid Item 267

A. Yes, the poles and wiring shall remain property of the WVDEP. The wire shall be properly
rolled and placed onsite at a location approved by the WVDEP. The electric poles shall be placed
onsite at a location approved by the WVDEP. Pole transformers shall be placed at a location
approved by the WVDEP.

Q. Who is responsible for the conductors, conduit, transformers and wire from the point of
connection to the treatment plant?

A. The contractor shall be responsible for conduit and transformer pad installation to the power
company’s specifications from the junction as designated on the plans to the facility. The
contractor is responsible for all electrical components after the main step down transformer.

Q. Does the power company need to be contacted for service to the site?

A. The WVDEP is making application to the power company locate the meter and ground
transformer at facility. The contractor shall be responsible for conduit and transformer pad
installation to the power company’s specifications.

Q. Who is responsible for sizing electrical components?
A. The contractor (The contractor’s master electrician or electrical engineer)

Q. What is the electrical service capacity to the site?
A. 12,470V, 3-Phase, 4-Wire, Y-Connect

Q. What does the electrical service currently serve and will the same equipment be served or will

there be new equipment? _
A. Currently servicing a 50 hp sludge pump and office building. The site will have a new control
building and equipment. The WVDEP has verified with Power Company that there is sufficient

power to the site to operate the facility.

Q. Will the new system have the same 50 hp motor and will there be more than 50 hp?
A. Refer to question and answer #8.

Q. Is the contractor responsible for removing the sludge from the area for the geo tube
dewatering pad and loading the sludge into trucks provided by the WVDEP?
A. Yes

Page 1



Addendum #1 - Questions During Pre-Bid Conference
For DEP 16124
Omega Mining Co., Inc.
Permit # D-79-82

10.)

11.)

12.)

13.)

14.)

15.)

16.)

17.)

18.)

19.)

20.)

21)

22.)

23.)

Q. Do the electrical boxes need to be stainless steel?
A. There are different applications of the electrical boxes on the project. See Sections 12.54 and
12.47 for description of the type of electrical boxes.

Q. Will sludge continue to be pumped to the sludge cells at the top of the hill?
A. Yes, until the existing sludge pump is taken out of service based on sequence of construction.

Q. Are the sludge cells at the top of the hill going to be removed?
A. No

Q. Does the 12,000 gallon anhydrous ammonia tank, which is being converted to a water storage
tank, stay in the same location?
A. Yes

Q. How is water supplied to the converted 12,000 gallon anhydrous ammonia tank?
A. Water shall be supplied by a water booster station withdrawing water from the final pond.

Q. Is there water coming out of mine portals that require the dry seals?
A.No

Q. Is there emergency power required and if so, what type of fuel is required?
A. Yes, LP operated backup generator per specification Section 12-77

Q. Are there spare components or replacements parts to be supplied?
A. No, unless otherwise listed in the specifications

Q. Any additional spare components to be supplied for the water booster station?
A.No

Q. Is there enough electric capacity to operate the water booster station and the lime silo
equipment?
A. Yes

Q. Will there be a final cap placed on the new road?
A. Yes, see Plan Sheet 68 for road details. The details provide all the layers of the road.

Q. Can the incidental stone be used to cap the new road?
A. No

Q. Can we come and see the property?
A. Yes, arrange with staff member Scott McElwayne 304-203-4048 or Owen Mulkeen 304-203-

7660

Q. Will all of the bypass pipes be HDPE?
A. Yes
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Addendum #1 - Questions During Pre-Bid Conference
For DEP 16124
Omega Mining Co., Inc.
Permit # D-79-82

24.)

25.)

26.)

21.)

28.)

28,3

30.)

31)

32

33.)

34.)

Q. Does WVDEP provide the aerator?
A. Yes, See Section 12-31 of the Specifications.

Q. When pond liner is installed, will the water need to be diverted to the next pond?
A. Yes, it is up to the contractor to make those provisions.

Q. Will the sludge pond water be relocated?
A. The water will be collected and sent to the treatment facility.

Q. How is the sludge to be disposed?

A. The sludge should either be disposed of by means of a vacuum truck to a specified location,
or trucked to an off-site location. WVDEP will provide trucking if the sludge cannot be
transported by vacuum truck.

Q. Is there a disposal area onsite for the cleaned out sludge?
A. No, not for sludge on site; some of the un-fit material will need to be taken to WVDEP
disposal areas. Any material to be used as fill material must be pre-approved by the WVDEP to

be placed onsite.

Q. Do you have cross-sectional profiles on the roadway in the plans?
A. No, but AutoCAD drawings are provided if contractor possesses the means to have those

generated.

Q. Will the current access road be cut off?
A. The access road will be revised in accordance with the plans, and cut off near the new

electrical tie-in location.

Q. Is there buried electrical installed at this site?
A. Yes, electrical was installed to the first electrical pole; WVDEP will provide specifically
electrical provision requirements. WVDEP will require electrical line to be marked every 100’

with fiberglass markers.

Q. Are you introducing new pipe for collection above the treatment facility?
A. No, connections are required to meet existing pipe.

Q. Is the slurry line HDPE?
A. Specifically, the slurry line is a 1.0” diameter poly-flex line.

Q. Is it up to the contractor to perform tank refurbishment?
A. Yes, both ammonia tanks shall be refurbished.
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Addendum #1 - Questions During Pre-Bid Conference
For DEP 16124
Omega Mining Co., Inc.
Permit # D-79-82

35.)

36.)

37)

38.)

39.)

40.)

41.)

42))

43)

44.)

45))

46.)

Q. Where is the specific 1380’ elevation located?

A. Technical report will be provided in the addendum with this information; control points are
included in the plans and AutoCAD Drawings. NOTE: Approximate location physically shown
to pre-bid participants.

Q. What line item does the final pond work fall under?
A. The final pond work falls under Pay Item 26.0 AMD Treatment Facility.

Q. Where is the discharge to go when modifying final pond?
A. The contractor must install pipe in order to bypass to the local receiving stream during
construction.

Q. What is the size of the silo?
A. The size of the silo is 14’ in diameter, approximately 59.60° of height, and a 100 ton capacity.

Q. Does there need to be solid or fill material under the treatment facility foundation?
A. Unreinforced 2000 psi concrete shall be used under the concrete foundations; there are no

exceptions.

Q. Is the basis of the treatment facility design on the geotechnical report?
A. Yes, please refer to Section 19.0 of the Specifications.

Q. If the geotechnical report is with error, and further depth is required, will the contractor be

compensated for it?

A. The WVDERP is confident the report is correct. The slope of the bedrock based on the borings
is consistent with the coal seam slope. The contractor shall be responsible for all excavation
necessary to install footings on all structures as given in the plans based on the geotechnical

report.

Q. Will approved shop drawings be provided to the contractor for the silo, and if so, when?
A. Yes, generally, in less than three months.

Q. Will approved shop drawings be provided to the contractor for the clarifier, and if so, when?
A. Yes, generally, a suggested time frame of 14 weeks from the supplier.

Q. Are the manholes to be removed along the original AMD treatment line?

A. The manholes not listed for demolitions that are a part of the existing AMD collection line,
and will no longer be in service at the end of the project shall either be removed off site or
demolished and buried on site at an area designated by the WVDEP.

Q. Does the collection ditch require half or open pipe?
A. Yes, on the new access road alignment, it gets cut all the way to the new plant pad location.

Q. Will the pipe be in a casing when crossing the road?
A. No
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Addendum #1 - Questions During Pre-Bid Conference
For DEP 16124
Omega Mining Co., Inc.
Permit # D-79-82

47)

48.)

49.)

50.)

51.)

52.)

53

54.)

23]

56.)

57.)

Q. Does the access road require a combination of cut and fill?
A. Yes

Q. How long is the access road out to the Marshall House location?
A. Approximately 3700° with a 2% grade.

Q. Can the original AMD 12” collection pipe be removed; also, could it be reused?
A. Yes, it can be removed or left in place; it could also be reused for the 12” culvert.

Q. Will the ditch need to be stoned when performing the punch mine access upgrade?
A. Yes, if needed, incidental stone can be used.

Q. Do all of the clean outs get joined into the new ditch?
A. They get removed or knocked out while the new road is constructed; they can also be left as
found if not impeded upon during road construction.

Q. Can the Marshall House remnants be buried?
A. Yes

Q. Do you have a list of suppliers that you accept; for example, on items such as the silo, etc.?
A. Yes, those gentlemen were on site today; for instance, a representative for the Smart Ditch

item from HD Supply was present.

Q. On the silo, do you have to use the supplier’s silo, or can the contractor build his or her own?
A. Section 15.0 of the Specifications explains the criteria and protocol for the use of alternative
equipment. The bid shall be based on equipment listed in the specifications. Alternative
equipment can only be submitted for approval after the award of the bid.

Q. Is there an equivalent specification to supplied items?
A. The steps that a contractor must take in order to establish and warrant an alternative are in

Section 15.0 of the Project Specifications.

Q. Is Frank Whitaker a part of the WVDEP?
A. No, Mr. Whitaker is a part of the West Virginia Purchasing Division in Charleston, WV thus,

all questions should be directed to the attention of the purchasing division after pre-bid
conclusion.

Q. Specification 12.57 main switchboard standards section 2.1C requires a 2000 amp
switchboard. Contractor needs clarification that this is correct?

A. The site will not require a main switchboard and the Specification 12.57 shall be removed
from the specifications. The contractor will be responsible for sizing a main distribution panel
and subsequent panels for individual motor control panels and step down transformer to single
phase for 240-120V service.

Page 5
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Addendum #1 - Questions During Pre-Bid Conference
For DEP 16124
Omega Mining Co., Inc.
Permit # D-79-82

58.) Q. Specifications 12.57 main switchboard standards section 2.1L request a Hoist System for
pulling breakers. Contractor needs clarification that this is correct?
A. Specification 12.57 has been removed.

59.) Q. Plans call for contractor to bury electric in conduit and telephone in conduit. Does this site
require a third conduit to be buried for communication, cable, internet services? ‘
A. No

60.) Q. Contractor request what the maximum time the existing facility can be De-energized?
A. Once the primary treatment pond has been cleaned and construction on the treatment pad
begins, power will not be required for treatment operations. The contractor may wish to maintain
power service to the office for their use.

61.) Q. Contractor does not find any specification on Federal Aviation warning lights to be mounted
on the top of the silo of the Treatment Facility; are these deemed NOT necessary?
A. There nothing at this time that indicates warnings lights are required. If warning lights
become necessary, a change order will be issued at that time,

62.) Q. Contractor needs clarification on what size the Generator and Transfer Switch need to be

specific to run the Treatment Facility?
A. Specification’s Section 12-77 pages 1 & 4 provide sizing information for the Generator and

Transfer Switch.

CLARIFICATION FOR SPECIFICATIONS: The attached specifications listed (Section 12-23, 12-
26, 12-31, 12-33, 12-91, 17-0, 18-0, and revise Table of Contents removing Section 12-57) have

been revised for this project.

CLARIFICATION FOR PLANS: The attached plans listed (Sheet 13A, Sheet 21R, Sheet 23R, Sheet
24R, Sheet 33R, Sheet 53R, Sheet 56R, Sheet 58R, Sheet 67R, Sheet 68R, Sheet 71R, and Sheet

72R) have been revised for this project.

CLARIFICATION: The lime silo location is not located where it was initially designed when core
borings were taken. However, based on the Geo Technical Engineer, the new location has the

same soil characteristics.

CLARIFICATION: The existing 6” HDPE pipe located between the office and the upper sludge cells
may be used by the contractor. Fittings, valves, etc. must be used prior to using the pipe.

CLARIFICATION: Specification 12.57 Main Switchboard shall be removed from the specifications
and will not be used in this project.

CLARIFICATION: The WVDEP shall approve final excavation elevations prior to placement of the
concrete footings or structure for the Silo, Clarifier, and Mix Tank.

CLARIFICATION: The 30hp mixer for the sludge pond starter shall be a soft-start starter.

Page 6
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Addendum #1 - Questions During Pre-Bid Conference
For DEP 16124
Omega Mining Co., Inc.
Permit # D-79-82

CLARIFICATION: A detailed description for the exact operation of the control system will be given
to the contractor at the after the bid has been awarded. A general description is provided as follows:

L.

2.

W

The 035 and 040 lime slurry feed rates shall be controlled by flow meters on their respective
AMD source.

The system must have the ability to combine the AMD flow rates and control the slurry feed rate
at the injection point on 040 AMD source. Note: Under this scenario, lime slurry will only be fed
at the 040 injection point and NOT the 035 injection point,

The pH monitoring is strictly for monitoring purposes with no ability to control processes.

The progressive cavity pumps shall have two modes of operation (Hand or Automatic). In hand
mode, the pump operates continuously. In automatic mode, the pump is controlled by a sludge
level indicator located at the clarifier. The Sludge Level device shall have the ability to
communicate with the progressive cavity pump controls (VFDs) and have adjustable on and off
set points.

The non-potable water booster shall be controlled by a float system located in the non-potable
water storage tank.

The polymer pump receptacle shall be energized when either sludge pump is operating.

A “Dummy” panel shall be located in the control building which duplicates the panel readout in
the lime silo unit. Shall include but not limited to flows and pH readings.

CLARIFICATION: The plans originally indicate the underground power to the treatment plant was to
originate at a power pole approximately 800° from the facility. The meter was to be located at the said
power pole. The WVDEP has decided to request service from the local power company, which would
move the electric metering location to the plant site. The contractor shall be responsible for installing the
underground conduit from the power pole to the facility site and the transformer pad with required
appurtenances. The installation of all conduit and transformer pad must meet power company
installation specifications. The existing overhead power shall remain intact until such time as the new
underground service is available and operational.

12
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12.23 Center Flocculating Center-Feed Clarifier Mechanism

12.1 DESCRIPTION

Under this section, the Contractor shall furnish and install one Smith & Loveless clarifier as
shown on the plans and hereinafter specified in a complete and operational system.

122 WORK INCLUDED

° Description

o Qualifications

® Submittals

o General

° Operating Conditions
® Construction

o Structural Members

Drive Mechanism-

Torque Tube and Scraper Arms

Influent Feedwell

Access Bridge

Effluent Weirs

Anchor Bolts

Surface Preparation and Painting (Primer)
Installation and Operating Instructions

° Start Up

° Guarantee

® ® 9 @ o o o

12.3 DESCRIPTION OF WORK

12.3.1 Provide all labor, material and equipment to furnish and install the circular scraper
collector type clarifier.

12.3.2  This specification covers the general requirements for the design, fabrication
and installation of one (1) clarifier.

12.3.3  The Equipment Manufacturer shall furnish the items listed below

¢  Clarifier drive mechanism complete with reducer, motor, and overload device
e  Mixers with drive components
e Influent trough and supports

12.23-1
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e  Influent baffle

e  Torque tube

e  90° Fiberglass weirs

Access bridge including center platform, hand railing, and toe plate
Pickets

Associated attachment bolts and anchor bolts for above.

Sludge collecting arms

Operating instructions

e  Start-up training

12.4 QUALIFICATIONS
12.4.1 Manufacturer

12.4.1.1 It is the intention of this specification to cover minimum acceptable
quality for a complete installation with the exception of the motor
controls, electrical work and piping requirements.

12.4.1.2  Part numbers or trade names are used in this specification only to
facilitate the general configuration and description of the equipment
desired and in no way implies that equal equipment of other
manufacturers cannot be used. Products of other manufacturers will be
considered in accordance with the Alternate Equipment section of this
specification.

12.4.2 Manufacturer’s Experience

12.4.2.1 The equipment Manufacturer shall have not less than five (5) successful
years experience in the design, construction and operation of the type of
specified at ten (10) different plants.

12.4.2.2 The Engineer may require evidence, in the form of operating records,
from these plants to substantiate any claims concerning the ability of the
equipment to perform as required.

12.4.3 Post Start-up Maintenance

12.4.3.1 The equipment manufacturer is required to have a factory authorized
service representative located within a 100 mile radius of installation
site. The representative shall be able to provide assistance such as
trouble shooting, maintenance and/or repair of manufacturer supplied
equipment with state of the art equipment 24 hours a day 7 days a week.

1223 --2-
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12.5

SUBMITTALS

12.5.1

Operating instructions, manuals and shop drawings shall be submitted in
accordance with the Contract Specifications.

12.5.2 Alternate Equipment

12.5.3

12.5.4

12:5:.2:1

12.5.2.2

12.5.2.3

If the Contractor desires to offer equipment as an alternate to the
specified equipment, he shall submit, within 14 days after the bid
opening, substantial descriptive information in order that the
Engineer may determine if the proposed alternate is equal or superior
quality to that specified.

No alternate will be considered unless, in the opinion of the Engineer,
it conforms to the specifications in all respects except manufacturer
and model and minor details. Material variances will not be allowed.

The Owner reserves the right to decide whether or not the proposed
alternate will be acceptable.

The Contract, if awarded, will be on the basis of material and equipment specified
without consideration of alternate equipment. In the event an alternate is allowed,
the Contract price bid for Acid Mine Drainage Treatment Facility shall be full
compensation for construction of the clarifier herein specified or approved
alternative no adjustment will be made for the approved alternative regardless of

the price.

12.5.3.1

12.5.3.2

By submitting a bid, the Contractor agrees and understands that
Contract award will be made on the basis of the specified equipment.

If an alternate is found to be not acceptable, the Contractor shall be
responsible for supplying the equipment specified.

Descriptive information shall include the following

12.5.4.1

12.5.4.2

List of ten (10) installations of equipment in successful operation of
the design in all essential regards as specified.

Written certification that the proposed drive meets AGMA
standards. Drive mechanisms calculations prepared by the
manufacturer shall be submitted for approval along with published
torque value of the proposed drive.

12.23 -3
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12.5.4.3  General arrangement of drive unit verifying AGMA torque, overload
protection system, housing and gear materials and horsepower.

12.5.4.4 Complete test procedures for torque testing the collector mechanism
for the AGMA torque specified.

12.5.4.5 Complete assembly drawing of the collector components giving

12.5.4.6  Type of material used for each component.

12.5.4.7 Dimension, thickness and weights of each component.

12.6 MATERIALS

12.7

12.6.1

12.6.2

12.6.3

The design and layout shown on the drawings are based on the manufacturer
shown in the plans. If equipment other than that of the manufacturer shown is
submitted to the Engineer for consideration as an equal, it shall be the
responsibility of the Bidder wishing to make the substitution to submit with the
request a revised drawing of the mechanical equipment and basin layouts
acceptable to the Engineer. This revised drawing shall show the proposed
location of the substitute unit, and area required for withdrawal space of
replacement or serviceable components. This drawing shall also show clearances
of adjacent equipment and service area required by that equipment.

Changes in architectural, structural, electrical, mechanical and plumbing
requirements for the substitution shall be the responsibility of the Bidder wishing
to make the substitution. This shall include the cost of redesign by affected
designers. Any additional cost incurred by affected subcontractors shall be the
responsibility of the Bidder and not the Owner.

The Contractor shall provide and install one (1) sludge collection mechanism as
manufactured by Smith & Loveless, Inc., Lenexa, KS, U.S. or Engineer’s
approved equal.

OPERATING CONDITIONS

12.7.1

Hydraulics shall be designed to handle per basin:

Max.

Influent Flow (GPM) 600

1223 - 4
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20

Max.
Solids Loading(GPM/SF) 1.0

12.8 CONSTRUCTION

12.8.1  Furnish and deliver scraper type sludge collectors for installation in one (1) new
concrete clarifier.

12.8.1.1 Tank inside diameter to be 35 feet.
12.8.1.2  Tank side water depth to be 15 feet.
12.8.1.3 Tank freeboard to be | ft. minimum.
12.8.1.4  Floor slope to be 1 inch per foot.

12.8.2 Clarifier
12.8.2.1  Bridge supported, center feed type with peripheral overflow.

12.8.2.2  Provide a center drive mechanism that supports and rotates a torque
tube to which two (2) structural steel type scraper arms are attached.

12.8.2.3  Structural steel bridge shall span the tank diameter and shall support
the entire collector mechanism.

12.8.2.4  Fabricated steel structures shall be shipped in the largest sub-
assemblies permitted by carrier regulations, properly match marked

and identified for ease of field erection.

12.8.2.5 Influent trough size 12" dia. X 12" depth.

129 STRUCTURAL MEMBERS
12.9.1  Structural steel to conform to ASTM A36.

12.9.2  Structural steel components shall have minimum thickness of %" unless noted in
the specification.

12.9.3  All welding to conform to American Welding Society Standard AWS D1.1.
Structural support members shall be shop welded for bolted field assembly. A
minimal amount of field welding shall be required.

12.9.4  Design components so that stresses developed do not exceed allowable stress, as
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defined by current AISC standards when designed for the AGMA rated torque.

12.9.5 Panel lengths and member sizes shall be selected such that slenderness ratios do
no exceed 200 for compression and 240 for tension. For strength, the controlling
member force shall be used to determine member size.

12.9.6 Maximum deflection in a span under combined live and dead loads shall not
exceed L/360.

12.10 DRIVE MECHANISM

12.10.1 The drive mechanism shall be designed for a rated torque of 10,000 foot-pounds.
It shall consist of a primary gear motor and a secondary speed reducer. Power
shall be transmitted from the primary to the secondary unit by means of a roller
chain drive, which shall be enclosed for protection from the weather and for
operator safety.

12.10.2 The torkmatic drive control shall be actuated by the torque bearing plate as it
rotates and exerts its force against a calibrated compression spring. Spring
deflection will be transmitted to the drive torque control through a lever and
adjustable cam-type limit switch actuators. The lever shall also indicate relative
torque load on a scale graduated from 0 to 100 percent.

12.10.3 The drive shall be equipped with two factory adjusted limit switches to sound an
alarm and stop the drive motor at predetermined torque settings. All cams and
switches shall be mounted in a weather-proof enclosure. Switches shall be rated
for 10 amps at 125 volts.

12.10.4 The limit switches shall be set as follows:
12.10.4.1 Alarm at 100 percent of continuous torque 10,000 ft. - Ibs.
12.10.4.2 Motor cut-out at 120% 12,000 ft. - lbs.
12.10.4.3 Also, 160% of torque indicator 16,000 ft. - Ibs.
12.11 TORQUE TUBE AND SCRAPER ARMS

12.11.1 The steel torque tube shall be bolted to the final reduction gear and shall support
two (2) structural steel rake arms.

12.11.2 Equip sludge collecting arms with scraper blades set and spaced to scrape settled
sludge from the tank bottom to a sludge hopper located at the center of the tank.
The collecting arms shall attach to and rotate by the torque tube.

12.11.3 Fabricate the collecting arms of structural steel with a minimum thickness of /4"
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12.11.4

12.11.5

12.11.6

12.11.7

and adequately brace with struts.

Space blades so that the entire tank bottom is scraped twice for each revolution
for the mechanism.

Provide adjustable spring brass squeegees, for all blades, that project 12"
below the bottom of the blade.

Provide vertical picket assembly for attachment to the scraper arms.

The torque tube shall be furnished in one piece.

12.12 INFLUENT TROUGH

12.12.1

12.12.2

12.12.3

12.12.4

The influent trough shall be fabricated from %" 316 stainless steel plate.
Support the influent trough from the Access Bridge and concrete side wall.
Influent trough shall be 12” W x 12” H.

The influent trough shall enter across the top of the tank, and shall direct the
flow into the flocculation hood.

12.13 FLOCCULATION HOOD AND MIXERS

12.13.1

12.13.2

12.13.3

A flocculation hood of 15’ diameter by 10.5 feet deep shall be fabricated from
structural steel support members with fiberglass wall. The flocculation hood is
supported from the access bridge and/or other structural supports provided the
manufacturer. Port openings shall be provided at the water surface to direct any
floating material out of the hood.

Two mixers shall be mounted on the access walkway with their impellers
oriented in the flocculation well so as to provide gentle flocculation of the
incoming process stream.

The drive mechanism shall be a worm gear drive utilizing bearings generously
dimensioned spans to minimize shaft vibrations, deflections and hydraulically
induced bending moments. Drywell construction shall be provided to eliminate
lubricant leakage into the flocculation well. The motor shall be 2 horsepower,
suitable for operation on 460 volt, 3 phase, 60 hertz current and suitable for
operation with VFD’s supplied by others for 10-1 turndown capability.

12,23 -7
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12.14.4

Each impeller shall be designed to provide flocculation within the well. Each
impeller shall be statically balanced. Individual blades shall be bolted to a
central hub to provide easy removal. The impeller assembly shall be attached to
a solid shaft which yields low stress levels and low percentages of the first
critical speed. Impeller and wetted part of shaft to be 316 stainless steel.

12.14 ACCESS BRIDGE

12.14.1

12.14.2

12.14.3

12.14.4

12.14.5

12.14.6

12.14.7

Provide a bridge, of wide flange beam construction, that spans the tank and is
supported from the tank walls.

The bridge, consisting of two (2) structural steel members, shall be braced to
assure rigidity.

Bridge to be designed for the dead load and a live load of 50#sq ft., with a
defection not exceeding 1/360 of the span.

Provide a 3' wide walkway of 14" x 3/16" aluminum grating extending over the
entire bridge length.

Provide a 2-rail handrail consisting of 1)2" diameter, Sch. 40 welded pipe for
rails and posts.

Provide a 4" high toe plate along both sides of bridge and bridge extension.

Provide a minimum 8' x 8' platform to provide working clearance around the
drive.

12.15 EFFLUENT WEIRS

12.16

12.15.1 Fabricate weirs from */16" thick x 9" fiberglass reinforced polyester resin laminate

as per the drawing. Laminate shall contain ultra-violet inhibitors added to
protect the laminate from sunlight.

12.15.2 Weir shall have 90°, 2.5 inch deep “V” notches spaced 6" on centers.

12.15.3 The weir sections shall be curved and fastened to the launder wall with special
large washers, bolts and hex nuts to allow vertical adjustment. All fasteners
shall be 316 stainless steel.

ANCHOR BOLTS

12.23-8

23



12.17

12.16.1 All equipment anchor bolts shall be Type 316 stainless steel.

12.16.2 Anchors shall be set by the General Contractor in accordance with the
Manufacturer’s instruction.

SURFACE PREPARATION AND PAINTING (PRIMER)

12.17.1 Submerged parts - A SSPS-SP10 - near white sandblast surface preparation
followed by a TNEMEC 66-1211 primer, 3 to 5 mils thickness.

12.17.2  Above water parts - A SSPS-SP6 - commercial sandblast surface preparation
followed by a TNEMEC 66-1211 primer, 3- 5 mils thickness.

12.18 EXECUTION

12.19

12.18.1 INSTALLATION AND OPERATING INSTRUCTIONS

12.18.1.1

12.18.1.2

12.18.1.3

12.18.1.4

START UP

The Manufacturer shall install the mechanical components of the
clarifier as shown on the drawings.

Equipment shall be installed in accordance with GENERAL
MECHANICAL REQUIREMENTS, and in accordance with the
Manufacturer’s recommendations to provide a complete installation.

The Contractor shall adjust for true plane of rotation and grout the

floor in accordance with the Manufacturer’s recommendation.

Wiring and conduits for electrical power, control and instruments
shall be installed according to specifications listed in this section.

12.19.1 Torque Test

12.19.1.1

12.19.1.2

12.19.1.3

Test by anchoring both sludge collector arms.
Start collector drive to demonstrate the structure’s ability to
withstand loads resulting from at least 120% of Sludge Thickener

drive design torque.

Demonstrate proper operation of high torque alarm and cut-off.
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12.20

12.21

12.19.2

12.19.3

12.19.1.4 Repeat test to verify results.

Installation Assistance

- 12.19.2.1 Provide for installation assistance as required for the equipment

supplied.

Operating Instructions and/or Operator Training

12.19.3.1 Provide for one (1) four (4) hour working period total to instruct
plant Operators for the equipment supplied. The training period

will be integrated by the Owner with overall training.

12.19.3.2  An additional one (1) trip not less than one-half day shall be
provided for operation assistance of the equipment supplied.

GUARANTEE

12.20.1

12.20.2

12.20.3

12.20.4

The manufacturer of the clarifier shall guarantee for one year from date of start-
up that the structure and all equipment he provides will be free from defects in
material and workmanship. Warranties and guarantees of the suppliers of
various component in lieu of a single source responsibility by the manufacturer
will not be accepted. The manufacturer shall assume prime responsibility for
the guarantee of the system and all components.

In the event a component fails to perform as specified or is proven defective in
service during the guarantee period, the manufacturer shall repair or replace, at
his discretion, such defective part. He shall further provide, without cost, such
labor as may be required to replace, repair or modify major components such as
the steel structure, compressor, receiver, and main piping manifold. After start-
up service has been performed, the labor to replace accessory items, such as the
belts, motors, etc., shall be the responsibility of the supplier or Contractor.

The repair or replacement of those items normally consumed in service, such as
seals, grease, light bulbs, etc., shall be considered as part of routine maintenance
and upkeep.

It is not intended that the manufacturer assume responsibility for contingent
liabilities or consequential damages of any nature resulting from defects in
design, material, workmanship or delays in delivery, replacement or otherwise.

METHOD OF MEASUREMENT
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12.21.1

The method of measurement for determining the quantity of clarifier as
described above is to be included in the lump sum bid price for Acid Mine
Drainage Treatment Facility, including furnishing all materials and doing all
the work prescribed in a workmanlike and acceptable manner, including all
labor, tools, equipment, supplies, and incidentals & appurtenances necessary to
complete the work as shown on the Contract Drawings.

1222  BASIS OF PAYMENT

12.22.1

12.23 PAY ITEM

12.23.1

The quantity of clarifier completed will be paid at the contract lump sum price
bid for Acid Mine Drainage Treatment Facility. No deduction will be made
nor will any increase be made in the lump sum “Acid Mine Treatment Facility”
item amount regardless of decreases or increases in the final total contract
amount or for any other cause.

“Acid Mine Drainage Treatment Facility”, per lump sum.

END OF SECTION
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12.26 GEOTUBE DEWATERING TUBES

PART 1 - GENERAL INFORMATION

1.1 Description

A. Scope. The work covered by this section consists of furnishing and installing seven (7) each measuring
45° diameter by minimum of 135’ length geotextile tubes on the Geotube Concrete Slab for

dewatering of water treatment sludge.

B. General. The Contractor shall furnish the Geotube dewatering tubes by positioning them as shown on
the plans.

1.2 Quality Assurance

Manufacturer Qualifications. All Geotube dewatering tubes and ancillary products shall be the standard
product of a manufacturer who has been regularly engaged in the integral design, manufacture, and
fabrication of the products, and whose product has proven reliable in similar service for 5 years. The
Geotube dewatering tubes manufacturer must be ISO 9001 certified and can provide a current ISO
certification. The Geotube dewatering tubes manufacturer must have an internal testing lab that has a

current AZL A accreditation.
1.3 Submittals
A. Plan of Construction
The contractor must submit prior to award of contract:

1. A detailed Plan of Construction. This plan shall include, but not be limited to, site plan,
dewatering containment cell, Geotube dewatering tubes layout, etc.

2. A copy of the manufacturer’s installation instructions detailed for this project.

3. A copy of the (RDT) Rapid Dewatering Test or (GDT) Geotube Dewatering Test report for the
specific material to be dewatered.

4. Submit shop drawings of the materials, equipment, and method of installation details for the
complete system. - :

5. Submit manufacturer's product literature and specifications for materials) utilized to
construct Geotube dewatering tubes, including Filling Port details, connection details, site
layout, piping, manifold, and related components.

6. Provide a mass balance of the pumping flow rates, chemical make-down, amount of dilution
water, filtrate volume, density measurement, and percent solids — all integrated into a real time
control system, showing a method of collection, and discharge point.

7. Details and layout of the dry or emulsion polymer make-down and metering system, if required.

12.26- 1
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B.

1.4

Materials Certification

Submit a signed certification from the Geotube dewatering tubes manufacturer indicating that the
materials utilized meet the project specification requirements and are designed specifically for this
purpose. The manufacturer must be ISO 9001 certified and have an internal AZLA accredited
laboratory.

Product Delivery, Handling, and Storage

Product Delivery

Geotube dewatering tubes and related components shall be delivered to the project site in a protective
wrap or cover. Each tube shall be clearly labeled for easy identification. All Geotube dewatering
tubes greater than 1,000 Ibs. gross weight or to be installed in water shall be rolled on a steel pipe
with the ends fitted with protective caps.

Product Handling

No hooks, tongs, or other sharp instruments shall be used for handling Geotube dewatering tubes.
Also, the dewatering tubes should not be dragged along the ground. Geotube dewatering tubes should
be unrolled into position as recommended by the manufacturer.

Product Storage

Geotube dewatering tubes shall be stored in areas where water cannot accumulate, elevated off of the
ground, and protected from conditions that will affect its properties or performance. Geotube
dewatering tubes should not be exposed to temperatures in excess of 180° F. Duration of storage time
shall not exceed manufacturer’s recommendation.

PART 2 - PRODUCTS

2.1 Geotube Dewatering Tubes

A.

Geotube Dewatering Tube Material: The Geotube dewatering tubes material shall be fabricated from
GT500, a “Specially Engineered Dewatering Textile” manufactured from high tenacity polypropylene
multifilament and monofilament yarns, which are woven into a stable network such that the yarns
retain their relative position. The Geotube dewatering tubes material shall be inert to biological
degradation and resistant to naturally encountered chemicals, alkalis, and acids.

The Geotube dewatering tubes shall be fabricated by sewing together mill widths of the GT500

woven engineered textile to form a tubular shape. The sewn seams shall be two parallel rows of 401
“lockstitch” with 3/8” to 1/2” spacing between rows. The sewing thread shall be multi-ply polyester.
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. Geotube dewatering tubes 45 ft. or greater in circumference must be fabricated with the mill roll
length of the GT500 woven engineered textile and the adjacent seams being in the circumferential
direction with the closure of the Geotube dewatering tubes having a longitudinal seam on the bottom
of the dewatering tubes. Each Geotube dewatering tubes shall be fabricated with one or more PVC
filling ports located along the top centerline of the Geotube dewatering tubes. The filling port is
comprised of approx. 1.5” thick (inside and outside) flange rings that sandwich the Geotube GT500
woven engineered textile between 1/8” thick rubber gaskets and secured with % bolts. The resulting
connection strength exceeds that of a traditional sewn-in, textile filling port. In addition to the
flanges, the fill port shall include a fabric sleeve that may be secured around the feed line to prevent
leakage.

. PVC Fill Ports are for the attachment of the dredge or pump discharge line to the Geotube dewatering
tubes and shall be located at intervals of no more that 100 feet, or as recommended by the
manufacturer. Fill ports shall be ridged PVC with an inner port body and outer port body each
comprising one or more cellular surfaces capable of distributing a force caused by the clamping of the
inner port body and outer port body together with steel bolts and nuts. Fill ports shall be either 4”
(GP4) or 8” (GP8) in diameter with a 30-inch long, flexible non-woven 8 oz. geotextile sleeve.

. “Specially Engineered Dewatering Textile” material and factory-sewn seams utilized in the
construction of the Geotube dewatering tubes shall meet or exceed the values shown in Table 1.

Table 1:
GT500 Polypropylene - “Specially Engineered Dewatering Textile”

GT500 is composed of high-tenacity polypropylene yarns, which are woven into a stable network such
that the yarns retain their relative position. GT500 is inert to biological degradation and resistant to
naturally encountered chemicals, alkalis, and acids.

Minimum Average

Mechanical Properties Test Method Unit Roll Value
MD CD

Wide Width Tensile Strength

(at ultimate) ASTM D4595 kN/m (Ibs/in) | 78.8 (450) | 109.4 (625)

Wide Width Tensile Elongation ASTM D4595 % 20 (max.) | 20 (max.)
Factory Seam Strength ASTM D4884 kN/m (Ibs/in) 70 (400)
CBR Puncture Strength ASTM D6241 N (lbs) 8900 (2000)
Apparent Opening Size (AOS) ASTM D4751 | mm (U.S. Sieve) 0.43 (40)
V/min/m’
Water Flow Rate ASTM D4491 (@pm/f) 813 (20)
UV Resistance
(% strength retained after 500 hrs) | ASTM D4355 % 80
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Filtration Properties Test Method Unit Typical Value
Pore Size Distribution (Osg) ASTM D6767 Micron 80
Pore Size Distribution (Ogs) ASTM D6767 Micron 195
Physical Properties Test Method Unit Typieal Value
Mass/Unit Area ASTM D5261 g/m? (oz/yd®) 585 (17.3)
Thickness ASTM D5199 mm (mils) 1.8 (70)

PRODUCT AND MANUFACTURER

Geotube dewatering tubes provided by: TenCate™
3680 Mount Olive Road
Commerce, GA 30529
Phone: (706) 693-1897
Fax: (706) 693-1896

Or: Engineer Approved Equal
PART 3 - PLAN OF CONSTRUCTION AND EXECUTION

Prior to performing any work, the contractor shall submit a “Plan of Construction” describing the
sequences of operations for the installation of the Geotube dewatering tubes. The plan shall address site
preparation, deployment, chemical/polymer selection, mixing, injection, and filling of the Geotube
dewatering tubes. Anchoring or securing Geotube dewatering tubes using the white handling straps
attached to dewatering tubes are not to be used during filling. Equipment used for these operations shall
also be outlined.

31 Site Preparation

A. Areas in which Geotube dewatering tubes are to be placed shall be constructed according to the lines
and grades shown on the Drawings. Where such areas are below the allowable grades, they shall be
brought to grade. All obstructions that could damage the Geotube dewatering tubes, such as roots and
projecting stones, shall be removed. The site surface is best if it can be designed with a level grade 0°
slope across the width of the Geotube dewatering tubes and a maximum slope positioning it on a
prepared surface that is level across the width of the Geotube dewatering tubes with a maximum slope
of 0.5% in the overall length direction of the Geotube dewatering tubes. This will require a drainage
system such as an aggregate system on a sloped cover that drains to a sump or lower outlet, or a three-
dimensional filtration fabric with a ditch system around the parameter that allows the filtrate to flow
unobstructed. It is preferred that the perimeter of the dewatering cell be complete with a 2 ft. high
containment berm with 1:1 side slopes.

B. The site must have an impervious surface or membrane placed on the prepared surface to underlay the
entire Geotube dewatering site and to cover the perimeter containment berms.
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A drainage medium shall be required on top of the impervious membrane and under the Geotube
dewatering tubes, as described in paragraph A. Acceptable materials would be Geotube Filtration
Fabric (GFF) or sufficient washed crush stone to create voided area for drainage. If used, the three-
dimensional, GFF shall be installed prior to placement of the Geotube dewatering tubes and may be
installed in between each layer. The GFF provides drainage beneath the Geotube dewatering tubes for
each layer especially when stacking.

. The impervious membrane shall have a thickness of at least 17 mils.
. The GFF must meet the specification shown in Table 2.

. Immediately prior to placing the Geotube dewatering tubes, the ENGINEER shall inspect the
prepared area, and no dewatering tubes shall be placed thereon until the area has been favorably
reviewed and approved by the engineer.

Table 2:
GFF — Geotube Filtration Fabric

Typical
Mechanical Properties Test Method Unit Roll Value
MD CDh
Grab Tensile Strength ASTM D 4632 kN (Ibs) 1.891 (425) | 1.558 (350)
Trapezoid Tear Strength ASTM D 4533 kN (Ibs) 0.935(210) | 0.690 (155)
Puncture Strength ASTM D 4833 kN (lbs) 0.734 (165)
Mullen Burst Strength ASTM D 3786 kPa (psi) 5511.112 (800)
Air Flow ASTM D 737 cfm 1300
Thickness ASTM D 5199 mm (mils) 4.826 (190)
Physical Properties Test Method Unit Typical Value
Weight ASTM D 5261 g/m? (0z/y?) 342.390 (10.1)
Fiber Content 100% PP
Construction EPI x PPI 26x 18
GFF provided by: TenCate

3680 Mount Olive Road
Commerce, GA 30529
Phone: (706) 693-1897
Fax: (706) 693-1896

Or: Engineer Approved Equal
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3.2  Testing

Rapid Dewatering Test (RDT) or Geotube Dewatering Test (GDT) should be conducted to help determine
proper drainage, volume reduction, and type and dosage of conditioners and or polymers. The RDT or
GDT can assist in determining filtration rates that can be compared to full-scale material flow rates.
Conditioner and/or polymer are generally used to achieve the desired rate of dewatering and the clarity
and quality of the effluent water. The Project Engineer must approve the chemical program.

3.3  Placement of Geotube Dewatering Tubes
A. The Geotube dewatering tubes shall be placed within the limits shown on the plans or drawings.

B. The unrolled Geotube dewatering tubes should be placed on top of the drainage media and be
unrolled down the length direction of the dewatering site, then unfolded if required.

C. Fill ports should be located along the top, centerline of the unrolled Geotube dewatering tubes. The
dimensions of the feed pipe and the opening of the ports should be measured prior to connecting the
flanges.

3.4 Filling Process

A. Following the tube placement, filling with materials from the source shall be accomplished in
accordance with the approved Plan of Construction. The discharge line of the dredge or pump shall
be fitted with a valve or manifold system to allow for control of the rate of filling or which Geotube
dewatering tubes will be filled. The manifold system shall be fitted with an internal mechanism such
as a pinch valve to allow the contractor to regulate the filling rate and pressure into the Geotube
dewatering tubes. The manifold must also be fitted with a sampling port installed close to the first
point of connection to the first Geotube dewatering tubes to enable the contractor to sample the
material being pumped to insure the proper flocculation if conditioner and or polymer are being used.
Any excess discharge shall be directed away from the tubes into a designated area. Before filling, the
fill ports not being used for filling shall be closed according to the manufacturer’s recommendations
to prevent loss of material during filling of the Geotube dewatering tubes.

B. The dredge or pump discharge pipe shall be free of protrusions that could tear the Geotube surface.
The dredge or pump discharge pipe shall be supported in a manner which reduces stress on the PVC
fill port. Excessive movement of the dredge or pump discharge pipe during filling can result in
damage to the Geotube dewatering tubes or to the PVC fill port The Connection Detail supplied by
the manufacturer should be followed for the best method to affix the dredge or pump discharge pipe
to the fill port. The dredge or pump discharge flow rate shall not change abruptly causing hydraulic
pulse action in the tube that would temporarily exceed fabric maximum tensile force design.

C. The Geotube dewatering tubes shall be filled as evenly as possible until the design height has been
achieved. Effluent water shall be allowed to adequately drain away from the Geotube dewatering
tubes.

D. After the initial filling cycle, allow Geotube dewatering tubes to dewater, then the Geotube
dewatering tubes may be filled again to the recommended height. This process can be repeated until
the Geotube dewatering process is completed. Upon completion of filling the Geotube dewatering
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F.

3.5

tube, the Fill Port sleeves shall be closed by rolling the sleeve down to the top of the port flange and
closing with a clamp.

Geotube dewatering tubes recommended filling heights will be supplied by the manufacturer,
Overall compliance with the manufacturer’s installation instructions is required.

Manufacturer’s Representative

A manufacturer’s representative shall be present for the installation of the first Geotube dewatering tubes
unless the contractor can prove adequate, successful experience with this technology, with the Project
Engineer’s approval.

3.6

A,

Terminology

Geotube dewatering tube - A large tube [greater than 7.5 ft. (2.3 m) in circumference] fabricated
from high strength engineered textiles in lengths greater than 20 ft. (6.1 m). Geotube dewatering
tubes are used for containment and dewatering of high moisture content sludge and other fine grain
material. Also, Geotube dewatering tubes are used for coastal and riverine erosion control, and cores
for marine structures such as sand dunes and levees. The tubes can also be filled by a combination
mechanical and hydraulic method.

The Filling Port, also known as “Injection Port”, are PVC flanges which the inner port body and
outer port body each comprise one or more cellular surfaces capable of distributing a force caused by
the clamping of the two bodies together. Once bolted to the top of the Geotube dewatering tubes, the
dredge or pump discharge line can be attached. Ports are typically 4 to 12 inches in diameter with a 3
to 5 feet long flexible sleeve attached. Ports are spaced along the top of the tube to provide access by
the contractor. Spacing is usually between 50 and 100 ft. Additional ports may be added to
accommodate high sand content slurry in dredged or pumped materials.

“Specially Engineered Dewatering Textile” - A woven synthetic textile used to construct  the
Geotube dewatering tubes.

Polymers - Polyacrylamide polymers can be non-ionic, anionic, or cationic.

Polymer Systems - The components of the dry or emulsion system shall include as a minimum:
polymer storage, metering pump, static mixer, calibration cylinder, flow control valve, and piping as
required.

Flow, Percent Solids, and Density Measurement - A flow meter and a density meter are required in
order to pace the polymer with the pumping rate and the solids in the line. Ideally they should be
paced electronically with the polymer system.

Bench-Scale - Geotube Rapid Dewatering Test (RDT) is a fast and easy test to determine how well a
particular sludge dewaters through the GT500 textile. The test is designed to: evaluate the efficiency
of the polymer, measure the volume of effluent filtered from the sludge, record the time of filtration,
and analyze the quality of the effluent water.

Geotube Dewatering Test (GDT) - is a demonstration of the methodology of the sludge dewatering
by means of a Geotube dewatering tubes. The purpose of the test is to: visualize the dewatering
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methodology, evaluate the efficiency of the selected polymer, analyze the clarity and quality of the
effluent, and indicate achievable percent solids.

4.0 METHOD OF MEASUREMENT

The method of measurement for determining the quantity of Geotextile Tubes as described above is to
be included in the lump sum bid price for Acid Mine Drainage Treatment Facility, including
furnishing all materials and doing all the work prescribed in a workmanlike and acceptable manner,
including all labor, tools, equipment, supplies, and incidentals & appurtenances necessary to complete
the work as shown on the Contract Drawings.

A. BASIS OF PAYMENT
The quantity of Geotextile Tubes completed will be paid at the contract lump sum price bid for Acid
Mine Drainage Treatment Facility. No deduction will be made nor will any increase be made in
the lump sum “Acid Mine Treatment Facility” item amount regardless of decreases or increases in the
final total contract amount or for any other cause.

B. PAY ITEM

“Acid Mine Drainage Treatment Facility”, per lump sum.

End of Section
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12.31 FLOATING AERATOR (GPE)
GOVERNMENT PROVIDED EQUIPMENT

1.1 SUMMARY
A. SCOPE OF WORK

1) This specification defines an electric motor-driven propeller-type, horizontal, aspirating
aerator. The aerator induces the flow of atmospheric air below the surface of the water
and provides a complete mix system within the tank design. The aerator is mounted on

a flotation assembly.
2) The aerator and flotation assemblies will be provided by the Owner to the contractor for

assembly and installation.
3) The contractor shall provide all electrical wiring, conduit, and disconnects for the

assemblies.

B. SYSTEM DESCRIPTION

1) The aerator shall consist of an electric motor drive above the water surface. The motor
is connected to a hollow shaft within a protective housing positioned at an angle
downward into the water, depending on minimum water depth.

2) The shaft shall be connected to and drive a propeller beneath the water surface. The
propeller shall thrust water past a diffuser to induce a pressure differential, drawing air
through intake holes above the water surface down through the rotating hollow shaft
and diffuser into the water.

1.2 DELIVERY, STORAGE AND HANDLING

A. Aerator assembly is stored at a WVDEP treatment facility 6.8 miles North of Kingwood on
State Route 26. It shall be the contractor’s responsibility to transport the aerator assembly
to the Omega Mining project.

PART 2 PRODUCTS

2.1 MANUFACTURER

A. The equipment will be manufactured by Aeration Industries International, LLC ;
AERATOR: | each

Model number P28G5068A.
230/460 VAC
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60 Hz, 3 Phase
74.0 /37.0 Amps
TEFC Continous Duty

FLOTATION ASSEMBLY: 1 each

Three (3) molded, low-density polyethylene, closed cell foam filled pontoons
Measurements not to exceed 11 feet long X 2.5 Feet wide X 2 feet high
Galvanized Steel Rails and mounting hardware

Floating Vortex Shield cabled to frame

Aeration Industries International, LLC
4100 Peavey Road

Chaska, MN 55318

(952) 448-6789

www.aireo2.com

2.2 AIRE-0,®° ASPIRATOR AERATOR COMPONENTS:

A. AERATOR DRIVE MOTOR

1) The IEEE 841 TEFC motors shall deliver 3 horsepower at 3600 RPM nominal and shall

2)
3)
4)
3)
6)
7)

8)

9)

be rated for 230/460/480 volts, 60cycle, 3phase service. Motors shall be specifically
designed for operating at an angle.

The motor shall be totally enclosed, fan cooled.

The motor shall, in all cases, equal or exceed current NEMA specifications.

The motor windings shall be nonhygroscopic.

Insulation shall equal or exceed NEMA Class F with Class B temperature rise.

A service factor of 1.15 shall be furnished.

A condensate drain shall be located at the lowest point in the lower end-bell housing.
A stainless steel nameplate shall be provided with each motor and shall be securely
fastened thereto. Information shall include voltage, speed, phase, insulation class,

amperage, service factor, wiring diagram, and motor serial number.

The motor shaft shall be balanced to within 1 mil to be measured on any part of the
motor frame including the C-face.

10) The motor terminal box shall be firmly bolted to the motor frame at four points. The

terminal box shall be sized to meet the NEMA standards.
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11) The terminal box shall be drilled and tapped to receive one compression watertight

fitting to accommodate the appropriate electrical service cables.

12) Complete internal rotating assembly and stator winding shall be epoxy coated to

maximize corrosion protection of electrical components.

13) The motor must be supplied with premium insulation for extended life in harsh

environments.

14) The motor must use thrust bearings. Conrad-type bearings are not acceptable.

B. MOUNTING FLANGE

)

The mounting flange shall be 316 stainless steel.

C. SHAFT/UNIVERSAL JOINT COUPLING

)

2)

3)

4)

3)

D

The shaft shall be 316 stainless steel, full-welded to a forged carbon steel universal
joint coupling. The shaft must be hollow to promote maximum airflow and oxygen
transfer. Units with solid shafts are not acceptable. This shaft shall be dynamically
balanced. Units that utilize vibration dampeners to control fatigue stress failures due to
vibration are not acceptable.

The universal joint coupling shall include a standard grease fitting for maintenance
lubrication. Units that utilize flexible couplings to attach the shaft to the motor are not

acceptable.

The shaft shall be stabilized by a replaceable water lubricated bearing located within
one inch from the propeller hub.

Units supplied with couplings that require alignment are not acceptable,

Any shafts requiring factory replacement to validate warranty requirements are not
acceptable.

HOUSING

The housing shall be 316 stainless steel, non-corrosive, and flanged for mounting to the
aerator. The housing shall form a guard around the hollow shaft and support a field
replaceable, water-lubricated bearing, press-fitted into the housing lower end. Water
lubrication holes shall penetrate the housing in the area surrounding the bearing.

E. BEARING

1)

The aerator shall be supplied with a field replaceable chemical resistant, water
lubricated lower support bearing. The bearing shall be constructed of an appropriate
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material for the application inside a fiber backing. The bearing shall be press-fitted into
the housing to allow ease of replacement.

2) Units utilizing a cantilever design without a lower support bearing or re-greasable
tapered roller bearings are not allowed.

1) Bearings requiring factory replacement to validate warranty requirements are not
acceptable.

F. SLEEVE

1)} The replaceable sleeve shall be the only moving part in contact with the bearing and
shall spin with the shaft as one unit. The sleeve shall be solid and homogeneous. Units
supplied without sleeves are not acceptable.

G. PROPELLER

1) The propeller shall be 316 stainless steel specifically designed to maximize oxygen
transfer and mixing characteristics. Propellers shall be self-tightening such that the
propeller threads tighten on the shaft threads during normal operation. The entire flow
of aspirated air shall pass through the propeller via the hollow drive shaft along the axis
of the propeller hub. Aluminum and standard marine type propellers are not
acceptable.

2) The propeller design shall be tested in clean water and shown to draw a minimum of
85% of the recommended full motor amperage load at nameplate voltage and power
factor.

3) The propeller shall be designed to allow easy removal in the field.
H. DIFFUSER
1) Aerator shall be equipped with a 316 stainless steel, self-tightening, diffuser threaded to

the drive shaft. The aspirated air shall flow through the diffuser in one direction parallel
with the axis of the diffuser. The entire flow of aspirated air shall exit at the diffuser

opening.
I. VORTEX SHIELD
1) An Anti vortex shield shall be furnished with each unit to eliminate the formation of

vortices, maximize shaft airflow, and prevent cavitation damage to the propeller during
operation. Units without vortex shields are not acceptable.

J. WALL MOUNT
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1) The aerators wall mount assemblies shall be constructed of 316 stainless steel structural
members to prevent corrosion.

2) To allow for inspection by not removing the aerator, the wall mount assemblies shall be

designed so the aerators may be pivoted out of the water to a horizontal position.
Structural aluminum is not acceptable.

K. ELECTRICAL SERVICE CABLE

1) Cable shall be CSA/UL approved for severe environments, and shall be one continuous
length.

2) The cable shall be jacketed, flexible stranded cable with individually wrapped
conductors rated SEOOW or equal.

PART 3 EXECUTION

3.1 LOCATION, SUPPORT, AND MOORING

A. The aerator placement, installation, and operation shall be per contract drawings.
3.2 FIELD SERVICES

A. N/A
BASIS OF PAYMENT

The quantity of floating aerator completed will be paid at the contract lump sum price bid
for Acid Mine Drainage Treatment Facility. No deduction will be made nor will any
increase be made in the lump sum “Acid Mine Treatment Facility” item amount regardless
of decreases or increases in the final total contract amount or for any other cause.

PAY ITEM

“Acid Mine Drainage Treatment Facility”, per lump sum.

END OF SECTION
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1.0

1.0

12.33 Progressive Cavity Pumps

GENERAL

SLUDGE PUMP

1

2)

3)

4)

3)

6)

7)

8)

The Contractor shall furnish one (2) Progressive Cavity Pumps with variable
frequency drive as described herein. The pump shall be capable of delivering 140
GPM at 75 psi. The pump shall be as manufactured by Liberty Process Equipment
Inc., or approved equal.

The pump shall be sized as shown on the Plans and shall be supplied with a variable
frequency controller.

The sludge pump shall be positive displacement progressing cavity and shall have a
minimum of one stage. The pumps will be of the compact, close-coupled design.
The gearbox shall be sized for a minimum service factor based on AGMA
Specifications.

The pump will be designed to allow the suction port to rotate in 90 degree increments
perpendicular to the pump centerline. Pump casting will be cast iron with cleanout
ports on each side. The castings are to be free of sandholes, blow holes and other
detects. A drain plug will be located in the suction casing.

Suction and discharge flanges shall be raised face 150 Ib. flanges meeting ANSI
B16.5 standards and casing shall be tapped to accept appropriate gages. The
bearings shall be sized to provide a minimum service life of 50,000 hours when
operating at the rated capacity and head.

The rotor shall be AISI D-6 tool steel machined and hardened to 62-64 HRc and
treated for corrosion protection (316 stainless steel may be substituted for tool steel).
Additionally, to prolong the service life, a non-porous coating, which diffuse deep
into the base metal and is fissure free, will be applied. Chrome plating is not
acceptable due to hydrogen embrittlement of hardened metals.

The stator shall be vulcanized in a metal tube and have a shore hardness of 70. The
stator shall be Buna N and shall extend beyond the stator sleeve ends forming a
collar to prevent the material from contacting the metal stator sleeve.

Additionally, the stator shall be designed that a bonded and split one piece adjustable

sleeve can be fitted over the stator and tightened in an even manner so as to evenly
clamp the stator and prolong stator life up to 300%.
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9)

10)

11)

12)

13)

14)

15)

16)

The universal joints are to be of the type which uses an oversized hardened bolt and
companion bushing assembly. These parts are to be hardened to 70 and 74 HRc
correspondingly. The joint is so designed that only replacement of the bolts and
bushings are required and not the drive shaft or coupling rod. The “U” joints are to
be packed with high quality synthetic grease and will be protected by an elastomeric
sleeve which is secured by two stainless steel bands. This positive seal prevents the
ingress of liquid into the joint area. The “U” joint shall be further equipped with a
stainless steel cover to encompass the joint and shall be guaranteed for 10,000
operating hours. Each joint is to be designed to transmit the maximum torque at the
maximum speed and at the maximum pressure rating of the pump.

The pump shaft shall be manufactured of solid bar stock and shall be solid shaft
design of chrome steel and shall be coated with a metalized surface that exceeds 75
HRc - chrome plating is not sufficient. Hollow drive shafts are not acceptable
because of material settling in that area which affects rod movement and increases
wear on bearing and joints.

The shaft will also incorporate a plug-in arrangement which expedites disassembly
and eases maintenance. This design allows quick replacement of the rotating
assembly through the gland area without disturbing the suction piping or pump
driver. Disassembly shall be front-pull-out design, allowing rotor, both “U” joints
and shaft to be removed as one unit.

The stuffing box shall be removable, should modification be desired. It shall be of
sufficient size and design to incorporate packing with lubrication as specified.

To protect the pump from dry-run operation, a thermal sensor shall be installed in the
stator sleeve which measures the temperature between rotor and stator and
automatically shuts down the drive motor.

Materials of construction for the casing shall be cast iron and the shaft shall be
chrome, surface coating shall be 80 HRc, and rotor shall be tool steel.

Maximum operating speed of the pump shall be 300 RPM. Minimum motor size
shall be 7.5 HP, 3 pole design. Unit is to be operated by a variable frequency drive
within a range of 50-60 Hz. Motor shall have Class F insulation and shall be
protected from high temperature damage by PTC themistors imbedded in each motor
phase winding. Motor shall have a service factor of 1.15.

The pumps shall have hand-off-auto switch. Automatic mode the pumps shall operate
from a 4-20MA signal from the Sludge Level Probe located at the clarifier.
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2.0

2.1

2.2

17)  The local panels with the VFDs and other necessary electrical components shall be
located on the outside wall adjacent to the pumps

METHOD OF MEASUREMENT

The method of measurement for determining the quantity of Sludge Thickener Feed Pump as
described above is to be included in the lump sum bid price for Acid Mine Drainage
Treatment Facility, including furnishing all materials and doing all the work prescribed in a
workmanlike and acceptable manner, including all labor, tools, equipment, supplies, and
incidentals & appurtenances necessary to complete the work as shown on the Contract
Drawings.

BASIS OF PAYMENT

The quantity of Progressive Cavity Pump completed will be paid at the contract lump sum
price bid for Acid Mine Drainage Treatment Facility. No deduction will be made nor will
any increase be made in the lump sum “Acid Mine Treatment Facility” item amount

regardless of decreases or increases in the final total contract amount or for any other cause.

PAY ITEM

“Acid Mine Drainage Treatment Facility”, per lump sum.

END OF SECTION
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12.91 Fiberglass Metering Manhole

PART ONE - GENERAL INFORMATION

1.01

1.02

1.03

1.04

1.05

The Fiberglass Metering Manhole with a Palmer Bowlus Flume shall be a Virtual
Polymer Compounds, LCC or equivalent. The manhole shall be a 48 inch
diameter fiberglass reinforced vinyl ester composite metering manhole system
that meets both the project specification and the standards established by ASTM
D3753-81.

The Manhole shall include a 48inch hinged fiberglass top lid with stainless
restraining chain or cable.

The Metering Manhole System will include a fiberglass 12 inch Palmer Bowlus
flume for Outlet 040 and an 8 inch Palmer Bowlus flume for Outlet 035. The
Flume will include an integral converging section end adapter terminating with a
fiberglass pipe stub with the same diameter as the flume (12 inch and 8 inch).
The Flume will also include a diverging section end adapter that will terminate
with fiberglass pipe stub. Sections of the Flume and end adapters that extend
beyond the Manhole will be covered with a core composite laminate that will
meet the same load requirements as the manhole structure itself. Flumes must
be integral to the manhole floor and body.

Fiberglass pipe stubs will be fitted with neoprene rubber slip over couplers.
Couplers will be secured in place with stainless steel clamping rings.

The Manhole will be fitted with an 18" wide fiberglass ladder. The ladder will
extend from the man way reducer to the top flange of the integral flume. The
ladder will be attached to a fiberglass mounting bracket that is integral to the
manhole. No penetration to the Manhole body will be required for ladder
installation.

1.05.01 The fiberglass ladder will meet all current OSHA requirements for

1.06

1.07

1.08

ladders of this nature.

The Manhole will be fabricated with an integral fiberglass floor. The floor will be
1/2" thick laminate. The floor will extend beyond the manhole body to form a
continuous base mounting flange.

The wall laminate is 1/2” thick. The glass reinforcing content of the laminate is a
nominal 30%.

The outside Manhole body will be painted white. The interior surface of the
manhole will be a smooth, resin rich finish.
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1.09 A Confined Space Entry Warning Sign will be mounted to a removable
secondary cover. This will provide warning and removal demonstrates
acknowledgment prior to entry.

1.10 The surface of the Flume will be finished with a high grade vinyl ester chemical
resistant resin.

1.11  The Flume is to include the following standard option(s)

1 SS Ultrasonic Transducer Mounting Bracket.

2 Fabricate with integral Staff Gauge graduated in feet and tenths of a
foot.

11103 FRP Grating to cover flume.

1.12  The Manhole will be fabricated with two 2" diameter integral NPT couplings
to be used as cable passes. The location of this coupling will be provided to the
manufacturer by the Contractor prior to manhole fabrication.

PART TWO - MATERIALS

2.01 All interior surfaces of the Manhole will be smooth and free of surface
defects.

2.02 Fiberglass laminate will include high grade vinyl ester resin and multiple layers of
1.5 ounce chopped strand mat.

2.03 Manhole ladder will be fabricated by the manufacturer and integral to the
manhole.

2.04 The neoprene pipe coupling will be manufactured by Fernco Company.

2.04.01 Couplers will accept a maximum of 5% deflection.

2.04.02 The couplings will meet the following standards:
Tensile ASTM D 412 1200psi 300% elongation
Hardness  ASTM D2240 Shore A 55min. 65max.
Compression ASTM D 395 25% deflection

Tear Strength ASTM D 624 125 Ib./inc.

2.05 Structural Load rating of the manhole is to have a minimum dynamic-load rating
of 16,000 Ibf. when tested according to part 8.4.1 and 8.4.1.1 of ASTM 3753. The
complete manhole will not leak, crack, or suffer other damage when loaded to
40,000 Ibf. The unit will not deflect downward more that 0.25 inches when point

loaded at 24,000 Ibf.

2.05.1 Sections of the Flume may extend beyond the manhole body.
These sections of flume will be covered and sealed with a core
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composite fiberglass cover. These covers will meet equivalent load
ratings as those of the manhole body. They will be completely leak
free and will deflect less than 0.125 inches at full load.

Typical flume cover laminate will include a 1/2" internal fiberglass
skin (tension skin), a 2" thick - 8lb density foam core and a 1/2"
external skin (compression skin).

The circular cylinder of the manhole will meet stiffness standard as defined by
ASTM D 2412 with a value of 2.01 for a manhole length 3 to 20 feet.

2.07 All metallic hardware will be 316 Grade Stainless Steel.

2.08 The fiberglass laminate used for fabrication will have been tested and exhibit
following properties at 1/8" laminate thickness.

2.08.01 Specific Gravity 1.20

2.08.02 Percent of Glass 30%

2.08.03 Flexural Strength (ASTM D790) 11,300 psi

2.08.04 Flexural Modulus (ASTM D638) 0.88

2.08.05 Tensile Strength (ASTM D638) 9,700 psi

2.08.06 Barcol Hardness (ASTM D25832) 40

2.08.07 Heat Distortion Temp. (ASTM D648) 148(F)

2.09 The Metering Manhole Structures will be fabricated according to ANSI/ASTM D-
3753.

2.10 The Flume will meet the design standards for this type flume as published in US
Department of Commerce publication PB-250 371 (Nov. 1975) and/or as
established by industry standards and submitted herein.

PART THREE - INSTALLATION

3.01 The Metering Manhole System is to be installed in accordance with the
installation recommendations provided by the Manhole Manufacturer.
Deviation from these specifications must be approved in advance by the
Engineer and the Manhole Manufacturer.

PART FOUR - METHOD OF MEASUREMENT

The method of measurement for determining the quantity of Fiberglass Metering
Manhole as described above is to be included in the lump sum bid price for Acid Mine
Drainage Treatment Facility, including furnishing all materials and doing all the work
prescribed in a workmanlike and acceptable manner, including all labor, tools,
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equipment, supplies, and incidentals & appurtenances necessary to complete the work
as shown on the Contract Drawings.

4.01 BASIS OF PAYMENT
The quantity of Fiberglass Metering Manhole completed will be paid at the contract lump
sum price bid for Acid Mine Drainage Treatment Facility. No deduction will be made nor

will any increase be made in the lump sum “Acid Mine Treatment Facility” item amount
regardless of decreases or increases in the final total contract amount or for any other

cause.
4.02 PAYITEM
“Acid Mine Drainage Treatment Facility”, per lump sum.

END OF SECTION
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17-0  ADJUSTABLE FREQUENCY DRIVES

This specification is to cover a complete Variable Frequency motor Drive (VFD) consisting of a
pulse width modulated (PWM) inverter designed for use on a standard NEMA Design B
induction motor.

The VFD package as specified herein shall be UL listed as a complete assembly and enclosed
in an integrated UL type 1 enclosure, assembled and tested by the manufacturer in an 1SO9001
facility. The VFD tolerated voltage window shall allow the VFD to operate from a line of +30%
nominal, and -35% nominal voltage as a minimum.

All VFDs shall have the same customer interface, including digital display, and keypad,
regardless of horsepower rating. The keypad shall be removable, capable of remote mounting
and allow for uploading and downloading of parameter settings as an aid for start-up of multiple

VEDs.

The keypad shall include Hand-Off Auto selections and manual speed control. The drive
shall incorporate bumpless transfer of speed reference when switching between Hand and Auto
modes. There shall be fault reset and Help buttons on the keypad. The Help button shall include
on-line assistance for programming and troubleshooting.

There shall be a built-in time clock in the VFD keypad. The clock shall have a battery
backup with 10 years minimum life span. The clock shall be used to date and time stamp faults
and record operating parameters at the time of fault. The clock shall also be programmable to
control start/stop functions, constant speeds, PID parameter sets and output relays. The VFD
shall have a digital input that allows an override to the time clock (when in the off mode) for a
programmable time frame. There shall be four (4) separate, independent timer functions that
have both weekday and weekend settings.

The VFDs shall utilize pre-programmed application macros specifically designed to
facilitate start-up. The Application Macros shall provide on command to reprogram all
parameters and customer interfaces for a particular application to reduce programming time. The
VFED shall have two user macros to allow the end-user to create and save custom settings.

The VFD shall have cooling fans that are designed for easy replacement. Operating
temperature will be monitored and used to cycle the fans on and off as required. The VFD shall
be capable of starting into a coasting load (forward or reverse) up to full speed and accelerate or
decelerate to setpoint without safety tripping or component damage (flying start).

The VFD shall have the ability to automatically restart after an over-current, over-
voltage, under-voltage, or loss of input signal protective trip. The number of restart attempts, trial
time, and time between attempts shall be programmable.

The overloading rating of the drive shall be 110% of its normal duty current rating for
one (1) minute every ten (10) minutes, 130% overload for two (2) seconds. The minimum FLA
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rating shall meet or exceed the values in the NEC/UL table 430-150 for 4-pole motors.

The VFD shall have an integral 5% impedance line reactors to reduce the harmonics to
the power line and to add protection from AC line transients. The 5% impedance may be from
dual (positive and negative DC buss) reactors, or 5% AC line reactors. VFDs with only one DC
reactor shall add AC line reactors.

The VED shall include a coordinated AC transient protection system consisting of 4-120
joule rated MOVs (phase to phase and phase to ground), a capacitor clamp, and 5% impedance
reactors.

The VFD shall be capable of sensing a loss of load (broken belt/broken coupling) and
signal the loss of load condition. Relay outputs shall include programmable time displays that
will allow for drive acceleration from zero speed without signaling a false underload condition.

If the input reference (4-20mA or 2-10V) is lost, the VED shall give the user the option of
either (1) stopping and displaying a fault, (2) running at a programmable preset speed, (3) hold
the VFD speed based on the last good reference received, or (4) cause a warning to be issued, as
selected by the user.

The VED shall have programmable Sleep and Wake up functions to allow the drive to be
started and stopped from the level of process feedback signal.

All VEDs to have the following adjustments:

1.  Three (3) programmable critical frequency lockout ranges to prevent the VFD from
operating the load continuously at an unstable speed.

2. Two (2) PID Setpoint controllers shall be standard in the drive, allowing pressure

or flow signals to be connected to the VFD, using the microprocessor in the VFD

for the closed loop control.

Two (2) programmable analog inputs shall accept current or voltage signals.

Two (2) programmable analog outputs (0-20mA or 4-20mA).

5. Six (6) programmable digital inputs for maximum flexibility in interfacing with
external devices.

sl

6.  Three (3) programmable digital 