
ADDENDUM NUMBER i
ISSUED Sept 1, 2010

to the CONTRACT DOCUMENTS for:

WASHINGTON COUNTY SERVICE AUTHORITY
MIDDLE FORK wrp UPGRADE TO 12 MGD

Prepared by: Olver - A CHA Company
1116 South Main Street
Blacksburg, VA 24060
Olver Project No.: 12367.13

The following revisions, additions, and clarifications are hereby made part of the Contract Documents and
Technical Specifications for the above-referenced project and shall be taken into account in the preparation
of all bids and the execution of all Work. Bidders shall acknowledge receipt of the addendum in the
appropriate space on the Bid Form.

GENERAL REVISIONS AN D CLARIFICATIONS:

Ad1-1

Ad1-2

Ad1-3

Ad1-4

The requirements for affirmative steps to ensure that Small, Minority and Women's
Businesses are utilized when possible is described in the contract documents. We encourage
bidders to publicly advertise for interested Small, Minority and Women's businesses as a
method of documenting good faith efforts by the bidder.

Due to reproduction errors, the bid issue drawings may not perfectly scale

There is a set of record drawing plans entitled "Middle Fork Holston River, Raw Water
Intake Facility, Draper Aden Associates, 1999 available for inspection at Olver
Incorporated's Blacksburg office.

There are several sets of as-built plans available for inspection at Olver Incorporated's
Blacksburg office and at Middle Fork water plant. These include:

• Water Treatment Plant Sedimentation Basim, Draper Aden Associates, 1997
• Plans for Improvements and Additions, Waterworks Facilities, Goodson-Kinderhook

Water Authority, Russel ft Axon Engineers-Architects, 1975
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REVISIONS/CLARIFlCATIONS TO TECHt~:CAL SPEC:FICATIONS:

Ad1-5

Ad1-6

Ad1-7

CHANGE Section 06200 in the Table of Contents from "Finish Carpentry" to "Architectural.
Woodwork". The laboratory casework is specified in this section.

Section 00410 - Bid Form, REVISE the schedule on page 6, Item g, columns Dand Eto read as
follows:

"a. Siemens.
b. Acrison.
c. Merrick.
d. Or approved equal."

Section 00410 - Bid Form, REVISE the schedule on page 6, Item e, columns D and E to
read as follows:

a. Watson-Marlow/Bredel.
b. Verdeflex Pumps.
c. Blue-White Pumps
d. Or approved equal.

Ad1-8 Section 00410 - Bid Form, REVISE the schedule on page 7, Item k, columns Dand Eto read
as follows:

a. Augusta Fiberglass.
b. Plas-Tanks Industries
c. Advance Fiberglass, Inc.
d. Diamond Fiberglass.
e. Southeastern Fiberglass.
f. Or approved equal."

Ad1-9 Section 01060, after Paragraph 3.1 ADD the attached Figures 1060-1 and 1060-2.

Ad1-10 Section 01062 - Major Equipment and System Suppliers, REVISE paragraph 1.4A.5 to read as
follows:

a. Watson-Marlow/Bredel.
b. Verdeflex Pumps.
c. Blue-White Pumps
d. Or approved equal.

Ad1-11 Section 01062 - Major Equipment and System Suppliers, REVISE paragraph 1.4 A.11 to read
as follows:

a. Augusta Fiberglass.
b. Plas-Tanks Industries
c. Advance Fiberglass, Inc.
d. Diamond Fiberglass.
e. Southeastern Fiberglass.
f. Or approved equal."
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.AdH2

Ad1-13

Ad1-14

Ad1-15

Ad1-16

Ad1-17

Ad1-18

Ad1-19

Ad1-20

Ad1- 21

Ad1·22

Section 01027 - REf.AOVE P2;cgr2ph 3.2.E. ~. No o;i-:~~e d~sposat cf ccr-,:;t:-uct;G~,debi1s 'I1·;~t I'
be allowed.

ADD the attached Section 02302 - Cast-In-Place Piling: Auger Cast.

Section 03002 - Paragraph 1.4.A.2, ADD item l to read:

"1. Type of crystalline waterproofing admixture, confirmation that admixture
manufacturer has reviewed and approved the use of waterproofing admixture in the
waterproof concrete mixture, and has adjusted the mix design, if necessary, for the
admixture to perform as intended."

Section 03002, Paragraph 2. 1.A, ADD item 6 as follows:

"6. Crystalline waterproofing admixture:
"a. Hydronil.
b. Aquafin.
c. Barrier-1."

Section 03002, Paragraph 2.2.C, INSERT the following in between items 2.e and 3 and
renumber remaining items:

"3. Crystalline waterproofing admixture: Silica-based crystalline forming admixture
which produces a permanent insoluble crystalline matrix in the pore structure of hardened
concrete. Product must meet NSF-61 certification requirements."

Section 03002, Paragraph 2.3.A, ADD Item 4. to read:

"4. Add crystalline waterproofing admixture to concrete where indicated on the
Drawings. "

Section 03002, Paragraph 2.3.E, ADD Item 8. to read as follows:

"8. For concrete with crystalline waterproofing admixture added, ready mix plant shall
confirm mix design(s) with the admixture."

ADD the attached Section 05400 . Cold-Framed Metal Trusses.

Section 06610, REPLACE Paragraph 2.3.E.10 with the following text "Baffle walls shall
extend to 8' above the tank floor. All portions of the baffle walls shall be designed for
maximum deflection of L/180."

Section 11025, ADD Paragraph 1.1.D to read: "D. The filter units are a major system in the
water plant process. The filter unit supplier shall provide and coordinate all major
components and appurtenances to the filters. All submittals on equipment and controls for
the filter units shall be from the Filter Unit manufacturer."

Section 11025, Paragraph 2.2.D. 1, CHANGE the text that reads "The contractor shall furnish
and install wash troughs in the new filter." to "The contractor shall install manufacturer
supplied wash troughs in all the filters."
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Section 11025, Paragraph 2.2.D.l, CHANGE t~le ~ext ~hat lead:;: "All ;ilt(gla~ 211G p~C4te,

forming the other end of the trough, shall bolt to threaded anchors set in the back wall and
be spaced away from the wall with '!4 inch fiberglass washers to allow thermal expansion of
the trough shell" to "A mounting saddle shall be provided for the influent end of the troughs
to allow for expansion and contraction. The flange end of the mounting saddle shall be
bolted to the wall. The influent end of the trough shall be open to allow for penetration of
the influent pipe."

Ad1-24 Section 11025, Paragraph 2.2.E, ADD sentence 9 as follows: "9. Air scour grids shall be
provided for all filters except for Filter 4."

Adl-25 Section 11025, REPLACE Paragraph 2.2.F.b. with the following text: "b. Individual Operator
Interface Station shall be housed in stainless steel NEMA 4X enclosure."

Adl-26 Section 11070, Paragraph 2.1.A. REPLACE Paragraph A with the following text "A. See
Section 01062 - Major Equipment Suppliers."

Adl-27 Section 11070, Paragraph 2.3.A.1. i. CHANGE the pump minimum discharge size from 6-inch
to 4-inch.

Adl-28 Section 11072, 2.4.J ADD sentence 8 as follows: "8. Anti-vortex baffles shall be provided to
ensure correct flow patterns in the suction can."

Adl-29 Section 11240, Paragraph 2.6.0.6 ADD new sentence at the end of the paragraph to read "g.
Pump shall utilize LCD display to detail any alarms or alarm status."

Adl-30 Section 11240, REMOVE Paragraph 2.12.A.2.

Ad1-31 Section 11240, REMOVE Paragraph 2.12. B.

Adl-32 Section 11240, REPLACE the table labeled "Pump Data Sheet 11240, Chemical Metering
Pumps, Peristaltic", with the attached:

Adl-33 Section 11565, Paragraph 2.4.A.3 REMOVE the sentence that reads "However the turbine
manufacturer shall only be provided the pressure sustaining valve and pressure relief valves
shown on the Drawings and otherwise specified in the contract documents."

Adl-34 Section 11924, REPLACE paragraph 2.3.A with the following text:

"A. Scales:

1. A quantity of 3 chemical scales of the below indicated capacity shall be
provided and shall be of the digital readout/electronic load cell type. Scale
platform shall be sized to accept a either a 330 gallon chemical tote or a 3'
diameter tank, as indicated. Four (4) adjustable hold down lugs shall be
proVided on the platform to increase lateral stability and to allow the use of
hold down straps for securing the vessel to the platform. Platform scale
coating system shall be a minimum dry thickness of 80 mils and be resistant to

Page 4 of 15



moisture, chemical,~, abrasion) in,pact and UV I,~ght. Scate :h2ll be of the
single load cell design. Weight shall be transferred via a pivoted platform to a
single, NTEP approved load cell of the shear beam strain gauge type. Flexible
cable shall connect load cell to indicator to allow easy remote installation of
the readout.

2. The remote mounted LCD indicator shall carry CE marking and shall be housed
in a NEMA 4X, UL approved enclosure. All operations shall be keypad operated
& menu driven in order to avoid compromising the NEMA 4X seal at anytime.
The alphanumeric LCD readout shall have backlighting for readability in low
light conditions. A 6 digit numerical display shall give operator the ability to
monitor chemical by weight (lb or kg) or volume (gallons or liters). A bar
graph display shall read 0-100% for the net contents. A dual mode TARE key
shall allow user to enter the tare weight of the vessel or enter the net weight
of the chemical depending on application needs. A diagnostics menu shall
allow recalibration without the need to apply field test weights. A user
adjustable filter function shall stabilize display in the event of vibration from
pumps or mixers in the immediate vicinity of the scale.

3. Indicator shall output net weight via a 4-20mA signal and full scale output
shall be user adjustable via the keypad. Indicator shall have four adjustable
set points to display low or high level conditions on the indicator. Adequate
cable to reach the indicator as shown on the drawings shall be provided.

4. Scale shall carry a Full Five (5) Year Factory Warranty. "Limited" Warranties
shall be considered unacceptable. Full scale accuracy shall be better than 1/4
of 1%. Scale shall be CHEM SCALE with TUF-COAT coating, IBC Tote Bin Scale
or IBC Day Tank scale with Wizard 4000 digital indicator, or equal. Provide
one indicator per building, minimum. Mount the fluoride scale indicator
outside of the fluoride room.

5. Provide the following scales:

a. Sodium Permanganate (SC-9): 60"x60", 4000 lb, Tote Bin Scale.

b. Sodium Chlorite (SC-10): 60"x60", 4000 Ib, Tote Bin Scale.

c. Hydrolfluorosilicic Acid (SC-11), 40"x40",2000 lb, Day Tank Scale."

Ad1-35 Section 11924, DELETE Paragraph 2.3.0. No 30-day supply of process chemicals will be
required.

Ad1-36 Section 11927, after Paragraph 2.2.C.4 ADD sentence 5 as follows: "5. Provide ANSI/ AWWA
flanged piping connections"

Ad1·37 Section 11930, CHANGE Paragraph 2.2.F.3 to indicate a 1.35 safety factor.

Ad1·38 Section 11930, CHANGE Paragraph 2.4.B.2 to indicate a minimum of 18,000 lbs
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Ad 1-:>9

Adl-40

Ad 1-41

Adl-42

Adl-43

Adl-44

Adl-45

Adl-46

Ad 1-47

Adl-48

Section 11930, CHAI~GE ParaglCiph 2.4.0.3 to "irld"icate a mlrl-imuil'l of 5000 sefrrl

Section 11930, CHANGE Paragraph 2.4.C.1 to indicate a minimum of 5000 scfm of air flow.

Section 11930, CHANGE Paragraph 2.4.C.3 to indicate a minimum of 40 HP.

Section 11930, REMOVE all of paragraph 3.1. B.2 and REPLACE it with the following text:

"2. Upon completion of installation of the scrubber system, the Contractor shall be
responsible for performing an acceptance test to verify the satisfactory operation of the
system and the design performance requirements of the specification. As a minimum the
test shall include but not be limited to the following:

a) The test shall be witnessed by the Owner.

b) Air flow and pressure shall be measured and recorded.

c) System component operation shall be tested by separately energizing each individual
chlorine leak detector utilizing a sodium hypochlorite solution close to the sensor.

d) Manufacturer to provide certification of acceptable levels of chlorine removal based
on testing the quality of a sample of the media delivered to the Owner's installation.
Certified tests of chlorine removal for similar media of similar shall be provided."

Section 11948, Paragraph 1.1.A ADD sentence 2 to read "2. New rapid mix motors and speed
reducers M-l02 and M-103 as part of bid alternate A."

Section 11948, CHANGE Paragraph 1.3.A to read "A. Provide three (3) identical open tank
top mounted gear reduced, slow speed mixers for mixing in 16'-6"x16'-6"x16'-6" concrete
tanks with a liquid depth of 14'-10". Provide one additional motor and speed reducer as a
spare. "

Section 11948, ADD Paragraph 1.3.C to read "c. Flocculation basin mixer supplier shall
provide motors and required speed reducer as part of Bid Alternate Ato replace the existing
Sharpe motors and gear reducers on the flash mixers (M-1 02 and M·l 03). Existing motor and
reducer is Sharpe Model10N42-15, Serial No 34597-2. Replace with same model, or equal.
Tip speed on the rapid mixer shall remain in the same range as the existing"

Section 13210, after Paragraph 1.4.F, ADD the following text: "G. Certification that all
materials utilized are optimal for chemical being stored."

Section 13210, after Paragraph 2.2.B.1, ADD the following text: "2. Tanks shall be restrained
against seismic forces, the restraint system shall tie into the fiberglass beams located below
the tanks.

Section 13210, Paragraph 2.2.D.1, CHANGE the resin type from "SLPE with Oxidation
Resistant System" to "XLPE with Oxidation Resistant System."
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Ad1-50

Ad1-51

Ad1-52

Ad1-53

Sec~iGiI 15060, Pipe end Pipe Fittings: Basic R~qLJjlement5· paragraph 3.2.5.1.a.l.f'J ADD
the following acceptable manufacturer of Double Contained Piping Systems:

"(4) Guardian."

Section 15060, after Paragraph 3.10.J.2.a ADD text as follows:

"2) Exterior below Grade Piping
a_ Schedule 80 PVC with Carrier Tubing
b. All piping to be run with tubing which is meant to be removed if plugged
c. Provide one length of tubing for entire exterior contained run, no fittings or
tubing connections underground will be allowed_
d. Tubing shall be clear polypropylene with a minimum working pressure of 87
psi, Prolite or equal.
e. Containment pipe size shall be minimum 2" larger in diameter than tubing
called for, minimum size 4".
f. Install containment piping as required for System 7."

Section 15100, REPLACE the valve schedule with the ATTACHED valve schedule

ADD the attached Section 15102 - Plug Valves.

Section 015114, REPLACE Paragraph 2.9 with the following text:

"2.9 Mud Valves:

A. Mud Valves (Cast Iron or CI):

1. Mud Valve shall be of the heavy duty flanged type designed to provide a
positive seal under both seating and unseating head conditions. The valves
shall be non-rising stem style as detailed on the schedule or the plans. The
frame, plug and yoke shall be cast iron (A126B) The valve operating stem
and lift nut shall be bronze (B421) The seat ring shall be bronze (B62) with
an accurately machined tapered seating face. The plug seat shall be a
seamless molded, tapered resilient ring of BUNA-N designed to accurately
mate with the seat ring for a positive seal.

2. Where required the manufacturer shall provide valve operating stems, Floor
Stands and Stem Guides as specified in the valve schedule or plans.

3. The Mud Valves are to be coated using TNEMEC Pota Pox two part epoxy,
NSF approved coating.

4. Provide and install wall mounted handwheel actuator as required by the
manufacturer for all mud valves requiring.

5. Install valve flush with the bottom of the tank or sump. Install valve by
bolting to tapped, flanged end connection of drain pipe.
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6. Valve shall be by Mueller, Troy Valve, Trumbull, or equal.

B. Mud Valves (Stainless Steel or 55):

1. Mud valves shall be stainless steel with resilient seats as described herein.
Valves shall be the rising stem type and be a heavy duty design.

2. The body flange, yoke, guides and gate shall be cast of Type 316 stainless
steel. After machining, all castings shall be passivated in accordance with
A5TM A-380. Valves including components welded from stainless steel are
not acceptable.

3. The resilient seat shall be of 5BR rubber and mechanically retained.
Fasteners shall be stainless steel.

4. The valve stem shall be Dne piece with an integral thrust collar and be cast
or machined from type 316 stainless steel.

5. The valve shall be capable of withstanding a minimum input torque of 490
foot pounds, without damage to the valve. The valve shall not leak more
than one quart per hour, when the valve is closed to a stem torque of 35
foot pounds.

6. The stem shall be coupled to the extension stem with a stainless steel
machined coupling or a cast stainless 2" square operating nut and retained
with a 1/4" stainless steel spring pin. No welded components of stainless
are permitted for this connection or to the valve stem.

7. The stem shall have a permanently bonded coating to prevent galling with
other stainless components. The coating shall be safe for potable water use
and capable of enduring a minimum of 15,000 open-close cycles without
galling or excessive wear.

8. The base flange shall be drilled per ANSI 125# standard and have a
minimum thickness of W'.

9. The extension stem shall be type 316 stainless steel, of either schedule 40
pipe or solid round bar.

10. Install valve flush with the bottom of the tank or sump. Install valve by
bolting to tapped, flanged end connection of drain pipe.

11. Valve shall be by Trumbull, Troy Valve, or equal.

C. Position Indication (if required in the valve schedule):

1. The position of the mud valves, from fully open to fully closed, shall be
visible at ground level, by means of either a position indicator or an
indicating-type floor stand, as shown on the drawings. Where a floor is not
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Ad1·54

Ad1-55

Ad1-56

Ad1·57

Ad1-58

Ad1·59

Ad1·60

stands shall be supported by a cast stainless wall bracket mounted to the
side walL.

2. Wall brackets shall contain a plate designed to support either the position
indicator or wall mounted floor stand.

3. The position indicator shall be installed in a cast iron floor adapter. The
adapter shall have internal opposing flats to match the flat sides of the
position indicator, to prevent rotation of the housing during operation. The
adapter shall be provided with a bronze bushing to support and center the
extension stem. The bronze bushing shall be retained in the cast iron floor
adapter by 2 stainless steel screws and drilled to an inside diameter 1/16"
larger than the outside diameter of the extension stem.

4. The position indicator shall be of the planetary gear design. The sun gear,
planet gear, ring gears and scale plate will be constructed of non·corrosive
Delrin. Fasteners shall be stainless steeL. Housings of carbon steel or
aluminum will not be accepted. The top scale plate shall have recessed
markings representing the number of turns, contain the word "Closed", and
a directional arrow. The "open" line shall be marked on a transparent
polycarbonate window, which can be field adjusted for the number of turns
of each valve size. The position of the adjustable "open" window shall be
secured to the top surface of the scale plate by the outside diameter of
three stainless button head cap screws."

Section 15114, Paragraph 2.11.F.2.d CHANGE the Cia-Val model number to 3650-07.

Section 15114, after Paragraph 2.11.F, ADD the following paragraph:

"G. The main valve will be ductile iron and have 316 stainless steel anti-cavitation trim
internals. This trim will consist of a one piece stainless steel stationary seat that has radial
slots where the water passes from the valve inlet. It will also have a 316 disc guide that has
angular radial slots which break the flow as it exits the valve. There shall be an X1 01 visual
valve position indicator to monitor valve position at any time. The main valve cover will
have stainless steel fasteners. In parallel to the CRL-33 will be a normally isolated manually
adjusted CRL for set up with a no power condition."

DELETE Section 16472 and REPLACE with attached revised Section 16472.

ADD new specification Section 16474.

DELETE Section 17120 and REPLACE with attached revised Section 17120.

DELETE Section 17125 and REPLACE with attached revised Section 17125.

Section 17240, Paragraph 2.5: In subparagraph 2.5.A first sentence, REVISE
.....Wonderware InTouch... " to read .....Allen-Bradley Factory Talk... ".
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Adl-61

Adl-62

DELETE Seetlon 17950 and R.EPLACE with arracned revised Section '17950.

Appendix, ADD the attached geotechnical report to the Appendix

REVISIONS/CLARIFICATIONS TO DRAWINGS:

Adl-63 Sheet Cl0l, ADD the following text to the bottom of the notes section: "7. There is a
potable water line running from the northeast corner of the sedimentation basins to the
plant building, serving both the plant bUilding and sedimentation basins. There are two
water meters on the line, located near the northeast corner of the sedimentation basins,
with the source water line located in a tee between them. These water meters are to be
relocated as shown on the yard piping plan."

Adl-64 REPLACE Drawing Cl04 with attached.

Adl-65 Sheet Cl06, NOTES, CHANGE the notes to indicate note number 2 starting in front of the
words "Connect new 16-inch DR to 12-inch.... " CHANGE the remaining notes 2 and 3 to
notes 3 and 4.

Adl-66 Sheet 5003, ADD the attached Elevated Concrete Slab Schedule to 5003.

Adl-67 Sheet 5103, Plan 5103.2, Note 1; CHANGE finished floor elevation to "1799.75'''.

Adl-68 Sheet 5103, Detail 5103.4; CHANGE finished floor elevation to "1799.00"'.

Adl-69 Sheet 5103, Detail 5103.5; CHANGE elevations in five locations to be l' higher than
shown in the Bid Issue.

Adl-70 5204, CHANGE the slab designated "53" between column lines 2 and 3 to "52".

Adl-71 5205, CHANGE the two slabs designated "51" at the southwest corner of the building to
"52".

Adl-72 5205, CHANGE the two slabs designated "53" at the west end of the building to "52".

Adl-73 5207 - ADD a section cut through the north wall of the existing filters (backwash gullet
end) referenced to Section 5505.6/5207.

Adl-74 5207, NOTE: The leader line that has no text associated with it on column line 1,
between column lines C.l and D should have a cmu wall designation symbol indicating
that the cmu wall is 6" thick reinforced vertically with #4@48".

Adl-75 5207 - ADD a leader pointing to the center walkway area with text reading "ALL SLABS
AND WALLS THAT ARE PART OF THE FILTER INFLUENT CHANNEL SHALL BE CONSTRUCTED
WITH CONCRETE MIX THAT HAS WATERPROOFING ADMIXTURE INCLUDED."
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1\c!1-76 S208 - NOTE: The teade~ \':it~, ~G tc~t assvc~a~ed 'I'vith it at :hE: 'vvEst e'-Jd of thE: building
nearest the "MATCH LINE" should have a cmu wall designation symbol indicating that the
cmu wall is 8" thick reinforced vertically with it4@24".

Ad1-77 5208, NOTE: The leader with no text associated with it at the west end of the building
between column lines D and D.6 should have a cmu wall designation symbol indicating
that the cmu wall is 8" thick reinforced vertically with #4@24".

Ad1-78 5208, NOTE: The leader line with no text associated with it on column line 1, between
column lines E.2 and F should have a cmu wall designation symbol indicating that the
cmu wall is 6" thick reinforced vertically with #4@48".

Ad1-79 5208, NOTE: The leader line on column line F, between column lines 2 and 3 should have
a cmu wall designation symbol indicating that the cmu wall is 6" thick reinforced
vertically with #4@48".

Ad1-80 5208, ADD a leader pointing to the center walkway area with text reading "ALL SLABS
AND WALLS THAT ARE PART OF THE FILTER INFLUENT CHANNEL SHALL BE CONSTRUCTED
WITH CONCRETE MIX THAT HAS WATERPROOFING ADMIXTURE INCLUDED".

Ad1-81 5209, ADD a section cut number 5505.7/5209 through the gate opening of adsorption
clarifier #4.

Ad1-82 5209, ADD a leader pointing to the center walkway area with text reading "ALL SLABS
AND WALLS THAT ARE PART OF THE FILTER INFLUENT CHANNEL SHALL BE CONSTRUCTED
WITH CONCRETE MIX THAT HAS WATERPROOFING ADMIXTURE INCLUDED".

Ad1-83 5209, CHANGE the two slabs designated "53" at the north end of the building to "55" and
ROTATE the span direction 90-degrees.

Ad1·84 Sheet 5401, Plan 5401.2; REVISE plan as shown on the attached sketch.

Ad1-85 Sheet 5402.5, Detail 5402.5; REVISE as shown on the attached sketch.

Ad1-86 Detail 5501.2, DELETE leader and associated text reading "VR AS REQ'D, SEE ARCH"_

Ad1·87 Detail 5501.9, DELETE leader and associated text reading "VRA5 REQ'D, SEE ARCH".

Ad1-88 5501 - REPLACE detail 5501.10 with the attached.

Ad1-89 5501, Detail 5501.11, ADD 9' ·9" dimension from the filter bottom slab up to the top of
the 6" wall at the right end of the filter.

Ad1-90 5504, Details 5504.3 and 5504.4, ADD a leader pointing to the three concrete filter
influent walls and bottom slab of the filter influent channel with text reading "USE
WATERPROOF CONC MIX".

Ad1-91 5504, Detail 5504.6, ADD a leader pointing to the concrete wall and bottom slab of the
filter influent channel with text reading "USE WATERPROOF CONC MIX".
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Ad1-92 5504, Detail 5504.10, ADD a leader poiming (Q the concrete wall and bottom slab of tl""
filter influent channel with text reading "USE WATERPROOF CONC MIX".

Adl-93 5504, Detail 5504.11, ADD a leader pointing to the concrete wall and bottom slab of the
filter influent channel with text reading "USE WATERPROOF CONC MIX".

Adl-94 5504, Detail 5504.12, ADD a leader pointing to the concrete wall and bottom slab of the
filter influent channel with text reading "USE WATERPROOF CONC MIX".

Adl-95 5505 - RENUMBER Section 5505.3/5207 at the left side of the sheet to 5505,3/5208

Adl-96 5505 - ADD attached detail 5505.6/5207.

Adl-97 ADD new Drawing M003, attached.

Ad1-98 Sheet M006, ADD Trap Primer Detail as shown on the attached drawing.

Adl-99 ADD new Drawing M007, attached.

Adl-100 ADD new Drawing M008, attached.

Ad1-101 Sheet Ml02, REVISE M102.1 as indicated on the attached figure.

Adl-l02 Sheet M1 04, ADD leader and note to valve V-117 in the flocculator effluent channel that
reads "Provide meter box style cover and access hatch in grating and mounting plate for
indicating nut on valve".

Adl-103 Sheet Ml 04, CHANGE the flocculation section callout from Ml 06.11 M1 04 to
M105.1/Ml04.

Adl-104 Sheet M1 04, CHANGE the rapid mix section callout from M1 07. 11M1 04 to M1 06.11 Ml04.

Adl-l05 Detail Ml05.1, REVERSE the section to indicate the new mixer on the right hand side of
the page, and the 12" DR overflow piping on the left hand side of the page.

Ad1-106 Detail M107.1, CHANGE the valve label that reads "V-034" to "V-054".

Adl-l07 Detail Ml07.1, CHANGE the label that reads "Turbine", to read "Turbine Generator {typ
of 2)."

Ad1-108 Sheet M203, CHANGE the note in the lower left that indicates Perforated Hinged FRP
baffle from "typ of 12" to "typ of 9".

Adl-109 Sheet M203, CHANGE the note that reads "PVC Channel wall See specification" to "PVC
Channel Wall".

Adl-ll0 Sheet M203, CHANGE the note that reads "5' Diameter Pump Out Manhole with 36-inch
locking cover (typ of 2)" to "5' Diameter Pump Out Manhole with 36-inch, watertight,
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locking manhole cover v\'ith the \A/orcs UPot.=bte \oV2.ter" ~ta~~ed O~ ~he ~GPJ East Jordo"
Iron Works model 2230 with special security bolts (typ of 2)

~~~~~~~~~~~~"

",.

"

I
,.

Ad1-111 Detail M205.2, CHANGE all references to W' PVC to 111" PVc.

Ad1-112 Detail M205.2 REPLACE the note that reads "Use W' PVC or SS Two way channel joiner... "
with "Solvent weld a 3.5"x3.5" extruded PVC angle to the full length of the joint and on
each side of all sheet joints. Weld the angle with the center of the joint in the center of
the angle to integrally connect the two sheets."

Ad1-113 Detail M205.2, ADD the following notes to the bottom of the detail to read "1. Provide
PVC with materials meeting ASTM D1784-07 Class 12454-8. No plasticizers or fillers may
be utilized. PVC sheet available from Professional Plastics or U.S. Plastic Corps. 2. Each
individual PVC sheet shall have a minimum of 4 bolted connections as described in the
detail. "

Ad1-114 Sheet M207, ADD note 2 to read: "2. Run 4-inch DR piping along edge of the north filter
walls next to effluent piping, above the FFE, to accept drain flow from the turbidimeters
and any other instruments. Pipe to terminate above the slab near the below floor drain
near Filter 4"

Ad1-115 Sheet M208, ADD note 3 to read: "3. Run 4-inch DR piping underneath all the instruments
mounted along the west wall of filter 5, and along the south filter walls and next to
effluent piping, above the FFE to accept drain flow from the turbidimeters and any other
instruments_ Pipe to terminate at below floor drain near Filter 8"

Ad1-116 Sheet M208, CHANGE the label "Fluoride Scale SC-1 0" to "Fluoride Scale SC-11" for the
fluoride day tank scale.

Ad1-117 Sheet M208, CHANGE the location of the Weight indicator to the exterior of the Fluoride
room.

Ad1-118 Sheet M209, ADD 30-inch manways in the walls of all four AC clarifier bays, 3' east of
each of the flush drains_

Ad1-119 Sheet M209, CHANGE the valve on AC-3 called out as V-236 to V-235.

Ad1-120 Sheet M209, CHANGE the 18" BWD connection immediately to the right of the note that
says "TO LAGOON" to a TEE connection only. No Cross or Elbow up as shown will be
required.

Ad1-121 Sheet M213, REMOVE valves V-203 and V-201. CHANGE the label of V-204 to V-201.

Ad1-122 Sheet M213, ADD a note with leaders pointing to V-201 and V-202 with the text:
"Relocate existing butterfly valves from existing blower installation."

Ad1-123 Sheet M213, ADD a note with leaders to the suction piping of 8-201 and the discharge
piping of 8-202 and 8-201 with the following text: "Run 10-inch LPA along ceiling".
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Ad1-iL4 Sheet MLi3. CHANGE the note that reads "I~E''''''' doublc door chec~ ·y·o1y'c" to ll:ilstal~

existing double door check valve (typ of 2)".

Ad1-125 Detail M214.2 ADD note 1 at the bottom of this detail to read "1. Provide
backpressure/antisiphon valve at all chemical feed locations within 3' of chemical entry
point into process water."

Ad1-126 Detail M215.1, ADD two 30-inch manways with an invert elevation of 1804.00,3' to the
right of each of the flush drains.

Ad 1-127 Detail M215. 1, ADD a note pointing to the tee at the top of the BWD coming out of AC- 3
to read "Bolt 4-inch vent with two elbows to top of blind flange similar to vent on valve
vaults with y.;" ring flange and screen. Apply to top of all four BWD lines from clarifiers."

Ad1-128 Detail M215.2, CHANGE the media screen elevation callout from 1806.42 to 1807.43.

Ad1-129 Detail M216.2, ADD note 1 at the bottom of this detail to read "1. Provide
backpressure/antisiphon valve prior to feed at Filter 4, Filter 8 and on the main headers
feeding Filters 1-3 and Filters 5-7."

Ad1-130 Detail M216. 1 CHANGE the size of the Cla-Val Pressure relief valve from 12" to 10".

Ad1-131 Detail M216.1, CHANGE the label of the valve called out as V-232 to V-231. CHANGE the
valve called out as V-234 to V-232.

Ad1-132 Detail M217.1 CHANGE the top of the gullet walls, located on the left side of filter 3, and
the right side of Filter 7 to reach an elevation above the troughs at 1811.75

Ad1-133 Detail M218.1, REMOVE the centerline elevation 1802.08 from the raw water influent
header.

Ad1-134 Detail M218.1, CHANGE the centerline of the air header from 1800.37' to 1800.73'.

Ad1-135 Sheet M401, Plan M401.1, CHANGE the location of the mud valve in the PACl sump to be
similar to the valve in the NaOH sump.

Ad1-136 Sheet M407, EXTEND 4" CDR line from the central drain line in the chemical feed room
to the chlorinator room, with termination in an FD-1.

Ad1-137 E003 - REVISE Control Panel CP-8 as shown on the attached drawing.

Ad1-138 E011 - ADD new drawing E011 attached.

Ad1-139 E105 - ADD new drawing E105 attached.

Ad1-140 E301 - ADD new drawing E301 attached.

Ad1-141 A revised bid form will be issued in subsequent addenda.
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Douglas B. Hudgins, P.E.
Project Manager

END OF ADDENDUM
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SECTION 02302 - Addendum 1

2 CAST-IN-PLACE PiLiNG: AUGER CAST

3 PART 1 - GENERAL

4 1.1 SUMMARY

5
6

7
8
9

10

A. Section Includes:
1. Cast-in-place piling.

B. Related Sections include but are not necessarily limited to:
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract.
2. Division 1 - General Requirements.
3. Section 03002 - Concrete.

11 1.2 QUALITY ASSURANCE

12
13
14
15
16
17
18
19
20
21
22
23
24
25

A. Referenced Standards:
1. American Society for Testing and Materials (ASTM):

a. A615, Specification for Deformed and Plain Billet Steel Bars for Concrete
Reinforcement Including Supplementary Requirements 51.

b. C31, Making and Curing Concrete Test Specimens in The Field.
c. C33, Specification for Concrete Aggregates.
d. C39, Test for Compressive Strength of Cylindrical Concrete Specimens.
e. C150, Specification for Portland Cement.
f. C494, Specification for Chemical Admixtures for Concrete.
g. D1143, Testing Piles Under Axial Compressive Load.

2. American Welding Society (AWS):
a. D1.4, Structural Welding Code - Reinforcing Steel.

3. Corps of Engineers Specifications:
a. CRD C-79, Method of Test for Flow of Grout Mixtures.

26 1.3 SUBMITIALS

27

28
29
30
31

32

A. Shop Drawings:
1. See Section 01340.
2. Record of three of Contractor's past installation of required type of pile under similar

. soil conditions.
3. Concrete mix design for pile mortar.

B. Pile report.

33 1.4 SITE CONDITiONS

34 A. Do not begin pile installation until the earthwork in the area where piles are to be installed
35 has been completed as shown on the plans and indicated in these Specifications.

36 PART 2 - PRODUCTS

37 2.1 PILE CAPACITY

38 A. Allowable working downward load carrying capacity of all piles shall be 28 tons.

39 2.2 PILE TYPE

40 A. Install 16 IN DIA cast in place piles by rotating a continuous, helical flight, hollow shaft auger
41' into the subsoil.
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1
2
3
4

5
6

B. Inject mortar under pressure through auger shaft as auger is withdrawn using earth filled
auger to retain shape of hole and to act as a packer. Positive or removing pressure shall
thus be exerted on the withdrawing auger as well as lateral pressure on soil surrounding the
mortar filled hole.

C. Exercise care to withdraw auger slowly and inject sufficient material to ensure a continuous
column of mortar of diameter specified.

7 2.3 MATERIALS

8

9

10
11

12

13
14
15
16
17

18
19
20
21
22
23
24
25

A. Portland Cement: Conform to ASTM C150 and shall be Type I. Fly ash shall not be used.

B. Water: Potable, clean, free of oils, acids and organic matter.

C. Aggregate: Conform to ASTM 03 well graded from fine to coarse. Aggregates to be natural
not manufactured.

D. Admixtures: Conform to ASTM C494 Types A through E only.

E. Proportion and mix mortar so as to produce a mortar capable of maintaining solids in
suspension without appreciable water gain, yet which may be pumped without difficulty and
which will penetrate and fill any voids in subgrade material. Proportion the materials to
produce a hardened mortar in the cast in place piles with a minimum 28·day compressive
strength of 4000 psi.

F. Prior to beginning installation of piles, submit the proposed mortar mix design to Engineer
for review. Mix design to contain the following information:

1. Sieve analysis and source of aggregates.
2. Test for aggregate organic impurities.
3. Proportioning of all materials.
4. Type of cement along with mill certificate for the cement.
5. Manufacturer and type of proposed admixtures.
6. Field or laboratory test results used for mix conformation.

26 PART 3 - EXECUTION

27 3.1 INSPECTION

28
29

A. Do not include in bid price the cost of inspection services indicated herein to be performed
by the OWNER's Laboratory.

30 3.2 LINES AND LEVELS

31
32

A. Complete necessary excavation and furnish lines and levels required to install piles at their
indicated locations.

33 3.3 PILE CUT·OFF ELEVATIONS

34 A. Obtain cut off elevations from foundation plans and details.

35 3.4 MIXING AND PUMPING OF MORTAR

36
37
38
39

40

41
42

A. Provide adequate mixing and pumping equipment for preparation and handling of mortar.
Provide a screen between mixer and pump or between mixer and agitator. Remove all soil,
rust, loose mortar or other foreign material from mixing drums, stirring mechanisms, and
from other portions of equipment in contact with mortar before materials are introduced.

B. Accurately measure all materials by weight as they are fed to the mixer.

C. Provide quantity of water such as to produce a mortar having a consistency of not less than
21 seconds when tested with a flow cone in accordance with Corps of Engineers Specification
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1
2

4
5

CRD C-79. Time of mixing not to be less than one minute. If agitated continuously, mortar
may be held in mixer or agitator for a period not exceeding 2 HRS at temperatures below
78ClF OL,d fui a pEriod not El'.ct::e:oing I-~~ nKS at higrler temperal:ures. If mere 1S a lapse In

operation of mortar injection, recirculate mortar through pump, or through mixer drum or
agitator and pump.

6 3.5 PILE INSTALLATION

7
8
9

10

11
12
13
14
15

16
17

18

19
20

21
22
23

24
25
26

27
28
29

A. Provide auguring or mortar injection equipment with a mortar pressure gage in clear view of
equipment operator. Coordinate rate of mortar injection and rate of auger withdrawal from
soil so as to maintain at all times a positive pressure on this gage, which will in turn,
indicate the existence of a removing pressure on bottom of auger flight.

B. Withdraw auger at an even rate consistent with mortar injection rate producing a pile of
continuous required uniform cross section. Uneven or jerky removal of auger flight will be
sufficient basis for requesting that the pile or piles in question be test loaded at Contractor's
expense. Provide auguring equipment having no less than a four-part line for withdrawing
auger.

C. Provide a plug in bottom end of auger flight. Plug to be removed by pressure of grout
injection.

D. Jetting with water not to be used as an aid to auguring for pile installation.

E. Remove soil due to auguring operation from around the top of the pile hole to prevent the
soil from re-entering the hole and contaminating the concrete.

F. Allow Engineer to witness the installation of each pile. If drilling conditions differ from
those originally encountered and described in the Geotechnical Study, revise final tip
elevation or elevations as directed by the Engineer.

G. Cure top surfaces of all piles for a minimum of 7 days. Begin curing immediately after pile
installation is complete. Do not allow temperature of top of piles to fall below 50°F during
the curing period.

H. Do not place pile mortar against frozen ground. Top of pile to be of diameter specified.
Mushrooming of top of piles is not allowed. Remove excess mortar as required if this
situation occurs.

30 3.6 OBSTRUCTIONS

31
32
33
34

A. Should any obstruction including but not limited to boulders, rocks, rubble, fill, existing
foundations or timbers be encountered which prevent placing pile to depth required or cause
pile to drift horizontally or vertically from required location, cease auguring, fill hole with
mortar and take corrective action as directed by Engineer.

35 3.7 PILE LOCATIONS AND TOLERANCES

36

37

38
39
40
41

A. Provide piles that are straight and true with diameter as specified for full length of pile.

B. Install piles vertical at locations shown on Drawings.
1. Maximum horizontal deviation of any pile from its required location not to exceed 3 IN.
2. Pile centerline not to deviate more than 2 IN in 10 FT of pile length from vertical.
3. Contractor to pay for cost of foundation revision andlor for additional installed piles due

to piles being installed beyond indicated tolerance limits.

42 3.8 PILE

43
44

A. Top of piles at cut off elevation to be free of defects and be level with a full cross section of
the diameter specified.
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3.9 CONCRETE TESTS FOR INSTALLED PILING

2 A. Notlfy Owner's Laboratory a mlntmum ot 72 hours Deiore p1l1ng lnstallatlOh. Conrlrm Plllng
3 schedule by 5:00 p.m. the day prior to installation.

4 B. Owner's Laboratory to make three 6 IN diameter by 12 IN high concrete test cylinders each
5 morning and each afternoon for each drill rig operating. Cylinders will be in accordance
6 with ASTM 01.
7 1. One cylinder will be tested at 7 days and two cylinders at 28 days. Testing will be in
8 accordance with ASTM C39.
9 2. Test results, indicating piling they represent, will be sent to Engineer.

10 3.10 DAMAGED PILES

11 A. Replace damaged piles as directed by Engineer at no additional expense to Owner.

12 B. Damaged piles include but are not necessarily limited to piles which are cracked, spalled,
13 contain voids or foreign material, are fractured, are of a cross~sectional area less than
14 required, are of a compressive strength less than specified or contain any other defect as
15 determined by Engineer that would weaken the pile.

16 C. Should any pile as determined by Engineer be damaged during or after installation, be too
17 short to reach required tip elevation or otherwise not conform to this Specification Section,
18 install another pile in its place at location indicated by Engineer. Revise foundation as
19 directed by Engineer as required by new location of pile. Additional pile and foundation to
20 be at Contractor's expense.

21 3.11 PILE REPORT

22 A. Provide Engineer with a copy of a pile report for all installed piles providing the following
23 information:
24 1. Pile location and number.
25 2. Date installed.
26 3. Length of pile (tip to cut-Off).
27 4. Pile tip elevation.
28 5. Description of piles that were rejected (pile number, location, reason for rejection).
29 6. Quantity of concrete placed in each pile.
30 END OF SECTION
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SECTION 05400

2 COLD-FRAMED METAL TRUSSES

3 PART 1 - GENERAL

4 1.1 SECTION INCLUDES

5

6

A. Engineered light gauge metal trusses.

B. Cold-formed steel framing accessories.

7 1.2 REFERENCES

8
9

10

11
12

13
14

A. AISI (American Iron and Steel Institute) - Specification for the Design of Cold-Formed Steel
Structural Members, August 19, 1986 Edition with December 11, 1989 Addendum.

B. ASTM A 370 - Standard Test Methods and Definitions for Mechanical testing of Steel Products.

C. ASTM A 500 - Standard Specification for Cold Formed Welded and Seamless Carbon Steel
Structural Tubing in rounds and Shapes.

D. ASTM A 653/ A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy Coated by the Hot-Dip Process.

15 1.3 SYSTEM DESCRIPTION

16
17
18
19
ZO

Z1
22
23

A. Design Requirements:
1. Design system components in accordance with AISI reference.
2. Conform to requirements of Virginia Uniform Statewide Building Code.
3. Maximum Allowable Deflection: 1/360'h of span, under total design loads.
4. Maximum Allowable Deflection: 1/600'h of span, under live design loads.

B. Performance Requirements: Truss system, with framing components and accessories, shall
provide a complete horizontal framing system, ready for deck installation, meeting specified
Design Requirements.

Z4 1.4 SUBMITTALS

25
26
Z7
Z8
Z9
30
31
32
33
34
35
36
37
38
39
40
41
4Z
43
44

A. Shop Drawings:
1. See Section 01340 - Shop Drawings, Praduct Data ft Samples; Operation ft Maintenance

Manuals; and Miscellaneous Submittals.
Z. Product technical data including:

a. Acknowledgment that products submitted meet requirements of standards
referenced.

b. Materials certification.
c. Manufacturer's installation instructions.
d. Manufacturer's recommendations for temporary bracing.
e. Warranty.

3. Product Data: Descriptive literature for each item of cold-formed metal framing and
each accessory specified in this·section.

4. Shop Drawings: Truss Fabricator's drawings and/or details that:
5. Indicate special components and installations not fully detailed in product data.
6. Indicate in the layout placement drawings the number, types, location, and spacings of

trusses and other framing members.
7. Indicate details of truss loading, reactions, uplifts, support locations, material sizes and

gauges, permanent truss web bracing, and splices as required for a complete
installation.
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1
2
3
4
5

6

B. Quality Assurance Submittals:

1. Printed installation instruction~ for each ~tem of cotd-formed metal f~aming and each
accessory specified in this section.

2. Design Data: Results of design analysis, bearing the seal and signature of a professional
engineer registered in the State in which project is located.

C. Written recommendations for handling and storage: Observe written recommendations.

7 1.5 QUALITY ASSURANCE

8
9

10
11
12
13
14
15
16
17
18
19

20

A. Pre-installation Meetings:

1. Confer at job site prior to scheduled beginning of construction activities of this section
to review requirements of this section.

2. Attendees: Representatives of the following:
a. Truss Fabricator, if requested by installer of products of this section.
b. Installer of the products of this section.
c. Other entities directly affecting, or affected by, construction activities of this

section, including but not limited to the following:
1) Installer of truss support framing.
2) Installer of mechanical systems.
3) Installer of electrical systems.

3. Review potential interface conflicts; coordinate layout and support provisions.

B. Regular job progress and coordination meetings, as required.

21 1.6 DELIVERY, STORAGE, AND HANDLING OF STEEL TRUSSES

22 A. Packing, Shipping, Handling and Unloading: Handle and lift shop assembled units in
23 accordance with truss manufacturer's written recommendations to prevent damage or
24 distortion.

25 B. Storage and Protection: Store shop assembled units in accordance with manufacturer's
26 written recommendations to prevent damage, distortion and moisture buildup.

27 PART 2 - PRODUCTS

28 2.1 MANUFACTURERS

29
30

A. Manufacturer shall be a company regularly engaged in the design, fabrication and supply of
cold formed metal trusses with a minimum of 10 years of experience.

31 2.2 COMPONENTS

32
33
34
35
36
37
38
39
40

41
42
43
44

A. Load Bearing Members: Mechanical properties of components shall be determined by testing
conforming to ASTM A370 - Standard Test Methods and Definitions for Mechanical Testing of
Steel Products. Members shall be cold-formed to indicated sizes, profiles, and thickness of
steel conforming to ASTM A653, minimum G60 coating, and ASTM A500 as follows:
1. Chord materials - Minimum yield strength 55,000 KSI.
2. Web materials - Minimum yield strength 45,000 KSI.
3. Shapes: Indicated on shop drawings.
4. Size: Indicated on shop drawings.
5. Gauge: Indicated on shop drawings.

B. Fasteners Used in Fabricating Trusses: All web to chord connections shall be made with the
appropriate screw fastener as recommended by manufacturer. For connecting higher-stress
members welding is acceptable as long as welded connections are considered in the analysis
and sizing of members.
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2.3 FABRICATION

2 t.. !...~;!".: G:~ge S~eEl T~~sses:

3 1. Shop fabricate from cold formed steel components in accordance with shop drawings,
4 using jigging systems to ensure consistent component placement and alignment of
5 components, and to maintain specified tolerances as shown in Section 2.4 below
6 2. Field fabrication of trusses is strictly prohibited unless performed by manufacturer's
7 authorized fabricator using the fabricators shop assemblers and proper jigging systems.

8 B. Shop fabrication of other cold formed steel framing components into assemblies prior to
9 erection is permitted; fabricate assemblies in accordance with shop drawings.

10 2.4 SOURCE QUALITY CONTROL

11 A, Material Tolerances: Steel for cold·formed chord components
12 1. Nominal 22 gao members:
13 a. Minimum bare metal thickness: 0.0284 inch.
14 b. Maximum design thickness: 0.0299 inch.
15 2. Nominal 20 gao members:
16 a. Minimum bare metal thickness: 0.0329 inch.
17 b. Maximum design thickness: 0.0346 inch.
18 3. Nominal 18 gao members:
19 a. Minimum bare metal thickness: 0.0428 inch.
20 b. Maximum design thickness: 0.0451 inch.
21 4. Nominal 16 gao members:
22 a. Minimum bare metal thickness: 0.0538 inch.
23 b. Maximum design thickness: 0.0566 inch.

24 B. Material Tolerances: Steel for cold·formed web components

25 1. Nominal 20 gao members:
26 a. Minimum bare metal thickness: 0.033 inch.
27 b. Maximum design thickness: 0.035 inch.
28 2. Nominal 18 gao members:
29 a. Minimum bare metal thickness: 0.047 inch.
3D b. Maximum design thickness: 0.049 inch.
31 3. Nominal 16 gao members:
32 a. Minimum bare metal thickness: 0.063 inch.
33 b. Maximum design thickness: 0.065 inch.

34 C. Materials Tolerances: Truss Assemblies: Fabricate to tolerances of maximum variation from
35 plumb, level, or true to line as indicated below:
36 1. Trusses up to 3D ft. long = max y, in. variation from design length.
37 2. Trusses over 3D ft. long = max .. in. variation from design length.
38 3. Trusses up to 5 ft. high = max I-< in. variation from design height.
39 4. Trusses over 5 ft. high = max y, in. variation from design height.

40 D. Material Certification - Provide material certification in the submittal processes indicating
41 conformance with this Section 2.4.

42 PART 3 - EXECUTION

43 3.1 EXAMINATION

44
45
46
47
48

A. Verification of Conditions:
1. Verify that bearing surfaces and substrates are ready to receive steel trusses.
2. Verify that rough· in utilities and/or chases that will interface with the steel trusses or

truss bracing are in correct locations and do not interfere with truss placement.
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1
2
3
4
5
6
7
8
9

10

B. Installer's Examination:
1. Have installer of this section jnspect conditions under which constructiofl activities Of

this section are to be performed, then submit written notification if such conditions are
unacceptable to installer.

2. Installer shall transmit two copies of installer's report to Architect of Engineer-of-Record
within 24 hours of inspection.

3. Beginning construction activities of this section before unacceptable conditions have
been corrected is prohibited.

4. Beginning construction activities of this section indicates installer's acceptance of
conditions.

11 3.2 INSTALLATION

12

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

A. Field Fastening: Use correct fasteners.

B. Metal Trusses:
1. Install metal trusses in accordance with manufacturer's written instructions and shop

drawing submittal. Place components at spacings indicated on shop drawings. Install
truss installation (erection) bracing. Truss installation (erection) bracing shall hold
trusses straight and plumband in safe condition until decking and permanent truss
bracing has been fastened, forming a structurally sound framing system. All sub­
contractors shall employ proper construction procedures to insure adequate distribution
of temporary construction loads so that the carrying capacity of any single truss or group
of trusses is not exceeded.

2. Install required roof and system permanent bracing and bridging as indicated by the
drawings and notes of the Architect of Engineer-of-Record. See manufacturer's shop
drawings for any additional bracing requirements. All truss installation (erection)
bracing and permanent bracing and bridging shall be installed before the application of
any loads.

3. The field removal, cutting or alteration of any truss chord, web or bracing members is
not allowed without prior written approval of the manufacturer's Engineer-of-Record.

4. Damaged chords, webs and complete trusses shall be repaired or replaced as directed
and approved in writing by the Engineer-of-Record and manufacturer prior to installation
or application of the repair or replacement.

END OF SECTION
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PUMP DATA SHEET 11240-Addendum 1
CHEMICAL METERING PUMPS (PERISTALTIC)

rg::~'k.'

",:)\£ ,,
')~~~ase('

520
6.3 66 60 REM/DUN 9.6 3.2 Marprene 135

""-~Loadsure

520
PTFE or

14 38 60 REM/DUN 6.4 2.4 135 120 1
Loadsure Fluorel

520
~prene1.2 54 60 REM/DUN 4.8 135 120

Loadsure
520

0.63
116 60 REM/DUN 12.7 3.2 Marprene 250 12010 typical Loadsure

124
620

4.7 50 typical
60 DUN/RE 12.7 3.2 Marprene 250 120

Loadsure

1.5 to
15.6

0.9 to
2.3

2

2

Sodium
Permanganate

(20%)

Sodium
Hydroxide 25%

Polymer (0.5%)

HydrofluosiliclC
ACld 23%

j-J-t'~72to2 0.38 to
73.5

I--.P"oClyC:acluC:mc-i"'nc-uc-m' --+-----+-----+----+-=~~--J---+---_+----f__-

Chloride 3 3.1 to
(100%) 81.3

Notes:
1. Each chemical shall be provided with a calibration column with a capacity of at least 60 seconds of drawdown at maximum

pump output, as shown on the plans.
2. Each pump shall have a revolution counter.
3. Manufacturer shall confirm tubing size and material is compatible with intended flowrate and chemical.
4. Provide 200 feet of spare tubing for each chemical listed.

L-_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .



--

Pressure Rating

Tag Description location Size Valve Type End Tvpe Operator (psi) Noles
Control Valve Vault/Energy Pressure location varies basedOl~

V-014 Cia-Val Control'Valve Recovery 18 Sustaining flanged Hydraulic 150 Bid/Bid Alternatp

V-DIS South Fork Isolation from Turbines Yard 24 Butterfly MJ Nut 150

V-016 MF Connection to low Pressure Yard 20 Butterfly MJ Nut 150 Bid Alternale 8__

V-alB MF Isolation from Bypass Yard 20 Butterfly MJ Nut 150 --
V-019 Booster PS Suction line Isolation Yard 18 Butterfly MJ Nut 150

V-020 Booster PS FM line Isolation Yard 18 Butterfly MJ Nut 150 --
V-021 Sedimentation Basin Isolation Yard 36 Butterflv MJ Handwheel 150

V-on eCT ttl Drain Yard 8 Butterfly MJ Nut 150

V-023 eeT #2 Drain Yard 8 Butterfly MJ Nut 150

c--"~D24 Chemical Unloading Drain Yard 8 Plug MJ Nut 150 --
Rodney Hunt Series FV-ll,C or

V-025 CCT Overflow Flap Valve Endwalll 24 Flap Flanged N/A N(A equal

Rodney Hunt Series FV-AC or

V-026 Filter Overflow Flap Valve Endwalll 18 Flap Flanged N(A N(A equal _----:---

V-027 Drain Flap Valve Endwalll 4 Duckbill Check Flanged N/A N(A Tideflcx Series 35 or equal

Rodney Hunt Series FV-/\C or

V-02B Sed Basin Overflow Flap Valve Endwalll 16 F~ap Flanged N(A N(A equal

V-OSO Turbine TR-6 Isolation Energy Recovery Buildng 12 Butterfly Flanged Hydraulic 150 By Turbine Mfg (BidA!~
V-051 Turbine TR-IO Isolation Energy Recovery Sulldnl'!: 16 Butterfly Flanged Hydraulic 150 By Turbine Mfg (Bid All B)

V-OS2- Turbine TR-6 Discharge Isolation Energy Recovery Buildrlg 12 Butterfly Flanged Handwheel 150 Bid Alternate B

V-OS3 Turbine TR-I0 Discharge Isolation Energy Recovery Buildng 16 Butterfly Flanged Handwheel 150 Bid Alternate B

V-054 Pressure Relief Isolation Energy Recovery Buildng 10 Butterfly Flanged Handwheel 150 Bid Alternate B

V-OSS Pressure Relief Isolation Energy Recovery Buildng 10 Butterfly Flanged Handwheel 150 Bid Alternate B

V-OS6 Pressure Relief Energy Recovery Buildng 10 Cia-Val Flanged Hydraulic 150 Bid Alternate B

V-OS7 Control Valve Isolation 1 Energv Recovery Buildng 18 Butterfly Flanged Handwheel 150 Bid Alternate B

V-058 Control Valve Isolalton 2 Energy Recovery Buildng 18 Butterfly Flanged Handwheel 150 Bid Alternate B

V-ll0 Sump Pump Clearing Valve Raw Water PS 4 Plug Flanged Nut 150 Bid Alternate A

V-ll1 Mix Valve #1 Raw Water PS 4 Plug Flanged Nut 150 Bid Alternate A
V-112 Mix Valve 112 Raw Water PS 4 Plug Flanged Nut 150 Bid Alternate A

V-113 lagoon Discharge Valve Raw Water PS 4 Plug Flanged Nut 150 Bid Alternate A

V-114 Floc Basin No.4 Drain Floc Basin No.4 Mud Valve (el) Flanged Indicating Handwheel 150
--

12
V-llS Floc Basin No.5 Drain Floc Basin No. S 12 Mud Valve (CI) Flanged Indicating Nut 150

--

V-116 Floc Basin NO.6 Drain Floc Basin No.6 12 Mud Valve (CI) Flanged Indicating Nut 150

V-Ill Floc Effluent Channel Drain Floc Effluent Channel 12 Mud Valve (CI) Flanged Indicating Nut 150

V-130 P-108 Check Inter Booster PS 16 Check Flanged Air Cushioned 150
V-l31 P-I08 Isolation Inter Booster PS 16 Butterfly Flanged Handwheel 150

V-132 P-107 Check Inter Booster PS 16 Check Flanged Air Cushioned 150
--

V-133 P-l07 Isolation Inter Booster PS 16 Butterfly Flanged Handwheel 150
--
--

V-134 P-l06 Check Inter Booster PS 16 Check. Flanged Air Cushioned 150 --
V-135 P-I06 Isolation Inter Booster PS 16 Butterfly Flanged Handwheel 150

V-138 P-IOBSuction IsoLation Inter Booster PS 20 Butterfly Flanged Handwheel 1'0 --



Pressure Rating

Tag Description Location Size Valve Type End Type Operator (psi) Notes

V-139 P-I07 Suction Isolation Inter Booster PS 20 Butterfly Flanged Handwheel 150

V-140 P·I06 Suction lsol3tion, Inter Booster PS 20 Butterfly Flanged Handwheel 150

V-lOs CCT #1 Entrance CCT Pipe Gallery 42 Butterfly Flanged Handwheel 50
V~206 CCT Separation Valve CCT Pipe Gallery 42 Butterfly Flanged Handwheel 50

V-207 CCT #1 Exit Valve CCT Pipe Gallery 42 Butterfly Flanged Handwheel 50

V-211 AC-1lnlet Valve AC Pipe Gallery 16 Butterfly Flanged Electric (Modulating) 50

V-212 AC-llsolation Valve AC Pipe Gallery 16 Butterfly Flanged Handwheel 50

V-213 AC-l Flush Valve AC 1&2 Flush Gallery 18 Butterfly Flanged Electric (Open/Close) 50

V-214 AC·l Drain Valve AC 1&2 Flush Gallery 4 Butterfly Flanged Handwheel 50

V-215 AC-2 Inlet Valve AC Pipe Gallery 16 Butterfly Flanged Electric (Modulating) 50

V-216 AC-2 Isolation Valve AC Pipe Gallery 16 Butterfly Flanged Handwheel 50

V-217 AC-2 Flush Valve AC 1&2 Flush Gallery 18 Butterfly Flanged Electric (Open/Close) 50

V-218 AC-2 Drain Valve AC 1&2 Flush Gallery 4 Butterfly Flanged Handwheel 50

V·219 AC-3 Inlet Valve AC Pipe Gallery 16 Butterfly Flanged Electric (Modulating) 50 --
V-220 AC-3 Isolation Valve AC Pipe Gallery 16 Butterfly Flanged Handwheel 50
V-221 AC-3 Flush Valve AC-3 Flush Gallery 18 Butterfly Flanged Electric (Open/Close) 50
V-222 AC~3 Drain Valve AC-3 Flush Gallery 4 Butterfly Flanged Handwheel 50

.-

--
V-223 AC Pressure Relief Valve AC Pipe Gallery 10 cia-Val Flanged Hydraulic 50 --
V-224 Relief Valve Isolation AC Pipe Gallery 10 Butterfly Flanged Handwheel 50
V-231 AC-l Air Inlet Valve AC Pipe Gallery 10 Butterfly Flanged Electric (Open/Close) 20
V~232 AC-l Air Check Valve AC Pipe Gallery 10 Butterfly Flanged Electric (Open/Close) 20
V-235 AC-3 Air Inlet Valve AC Pipe Gallery 10 Butterfly Flanged Electric (Open/Close) 20

Electric (Open/Close)

V-241 Filter fllinfluent A Filter Influent Channel #1 16 Butterfly Flanged 5' Extended 5S Neck 50
Electric (Open/Close)

V-242 Filter #1 Influent B Filter Influent Channel #1 16 Butterfly Flanged 5' Extended SS Neck 50
V-243 ~i1ter IIJ effluent Filtpr ]·il Pipe G<lllery 8 Butterfly Flanged Elf'ctric (Moduln.ting) 50 Reinstall existing v 111 10

Adjust to stop at normal filter

V-244 FtitN ttl to Waste Filter 1-4 Pipe G;:lilery 8 Butterfly Flanged ElectriC (Open/Close) riO flowrate

\1-2115 Filter ill Gackwash Supply Filter 1-1l Pipe Gallery 16 8uttNfly Flanged ElectriC (Open/Close) 50 Reinst.:lll existing v 11\ (~

V-2~G Filter til B,lckwash Drain Filter 1-4 Pipe Gallery 18 BuLLerfly r:1,mged Electric (Open/Close) JO f<'einsl.vll exist.ing v JI~~

Electric (Open/Close)

V-247 Filter #2 Influent A Filter Influent Channel #1 16 Butterfly Fl.anged 5' Extended 55 Neck 50

Electric (Open/Close)
V-248 Filter #2 Influent B Filter Influent Channell11 16 Butterfly Flanged 5' Extended 55 Neck 50
V-249 FilUJr 112 EJfluent Filter 1-4 Pipe Gallery 8 Butterfly Flanged Electric (Modulaling) 50 Rl'inslall exi5Ling v d;;==

Adjust to stop at normal filter

v<?so Filter ff2. to Waste FIlter 1-4 Pipe Gallery 8 Butterfly Flanged EIf'lLtrir~ (Upen/Clo~f') SO flowrate

V-)51 Filter #2 Backwash Supply FiltN 1-11 Pipe Gallery 16 Butterfly Flanged Fl['c1.ric (Open/Close) so Reiflst;;i11 t'\istinf: vd~~
V-2'J2 rilter In Backwash Drain Filter 1-1.\ Pipe Gallery 18 ButLerfly Flanged Electric (Open/Close) ~)O l~elnsti)11 existing 'oJ d~~

Electric (Open/Close)
V-253 Filter tt3 Influent A Filter Influent Channel #1 16 Butterfly Flanged 5' ElI:tended 55 Neck 50



Pressure Rating

Tag Description Location Size Valve Type End Type Operator (psi) Notes

Electric 'Open/Close)

V-254 Filter 1t3 Influent 8 Filter Influent Channel #1 16 Butterfly Flanged 5' Extended 55 Neck 50

V-?SS Filtl;'r Jf3 Effluen: Filter 1-4 Pipe Gallerv 8 Butterfly Flanged Electric (Modulating) 50 R~lnstall existing \I '''.1('

Adjust to stop at normal filter

V-256 Filter ir3 to W<lste FiltN 1-4 PipE' Gallery 8 Butterfly FI,mged Electric (Open/Close) 50 flowrate

V-207 Filter H3 Backwash Supply Filter 1-4 Pipe GallE'ry 13 Butterily FI;mged Elf'-ctric {Oper\fC!o~e) \0 Reinstall existing \I I ,Ie

V-258 ~iller· 113 Bacl<w8~;h Drain Filter" 1-4 Pipe Gallery 18 Butterfly Flanged Electric (Open/Close) ,,0 Reinstall eXistinG v I "C,

Electric (Open/Close)

V-259 Filter tt4 Influent A Filter Influent Channel/Ii 16 Butterfly Flanged 5' Extended SS Neck 50

Electric (Open/Close)

\1-260 Filter 1'14 Influent B Filter Influent Channel #1 16 Butterfly Flanged 5' Extended 55 Neck 50

V-2.61 Filter #4 Effluent Filt~r 1--4 Pipe Gallery 8 Butterfly Flanged Electric (Modulating) 50 Reinstall existing v lh"

V-2G2 F\\lN U4-lo W;jSt.~ Fill~r 1-4 Pip!' Gallery 8 Butterfly Flanged Ele-ctric (Opcl)/Clo~e) ~,o Reinstall existing v '1'1(~

V-7G3 fillp,l-t4 BcJckwJsh Supply Filter 1-4 Pipe Gallery 18 Butterfly Flanged Eleclric (Open/Close) .so Reinstilll existing \I ,I Jr>

\/-261.1 Filter H4 Backwash Drain Filter 1-1.1 Pipe Gallery 18 Butterfly Flanged Electric (Open/Close) 50 flE'install existing v live

Electric (Open/Close)

V-26S Filter liS Influent A Filter Influent Channel tt2 16 Butterfly Flanged 5' Extended SS Neck 50

Electric (Open/Close I
V-266 Filter 1'15 Influent B Filter Influent Channel #2 16 Butterfly Flanged 5' Extended SS Neck 50
V-2fi7 Filter #S Effluent rilter 1-5 Pipe Gallery 8 Butterfly Flanged Electric (Modulating) 50

Adjust to stop at norm<ll filter

V-268 Filter tt5 to Waste Filter 1-5 Pipe Gallery 8 Butterfly Flanged Electric (Open/Close) 50 flowrate

V-269 Filter ttS Bi3ckwa~h Supply Filter 1-S Pipe Gallery 18 Butterfly Flanged Electric (Open/Close) 50
V-270 Filter tiS Backwash Drain Filter 1~5 Pipe Gallery 18 Butterfly Flanged Electric (Open/Close) 50

Electric (Open/Close)

~71 Filter #6 Influent A Filtf'r Influent Channel1t2 16 Butterfly rranged 5' Extended Neck '0
Electric (Open/Close)

V-272 Filter '*6 Influent B Filter Influent Channel "2 16 Butterfly Flimged 5' Extended Neck 50
V-273 Filter #6 Effluent Filter 1-5 Pipe Gallery 8 Butterfly Flanged Electric (Modulating) so

Adjust to stop at normal filter
V-274 Filter 1t5 to Waste Filter I-S Pipe Gallery 8 Butterfly Flanged Electric [Open/Close) 50 flowrate
V-275 Filter #6 Backwash Supply Filter 1-5 Pipe Gallery 18 Butterfly Flanged Electric (Open/Close) 50
V-276 Filter tt6 Backwash Drain Filter 1-5 Pipe Gallery 18 Butterflv Flanged Electric (Open/Close) 50

Electric (Open/Close)
--

V-277 Filter #7 Influent A Filter !nfluent Channel #2 16 ~utterflY Flanged 5' Extended SS Neck 50

Electric (Open/Close)
V-278 Filter #7 Influent B Filter Influent Channel #2 16 Butterfly Flanged 5' Extended 5S Neck 50
V-279 Filter #7 Effluent Filter 1-S Pipe Gallery 8 Butterfly Flanged Electric (Modulating) 50 . --

AdJust to stop at normal filter
V-280 Filter #7 to Waste Filter 1-5 Pipe Gallery B Butterfly Flanged Electric (Open/Close) 50 flowrate
V-281 Filter 1#7 Backwash Supply Filter 1·5 Pipe Gallery 18 Butterfly FIi3nged Electric (Open/Close) 50
V-282 Filter 117 B<lckwash Drain Filler 1-5 Pipe Gallery 18 Butterfly Flanged Electric (Open/Close) 50



Pressure Rating

Tag Des'cription location Size Valve Type End Type Operator (psi) Notes

Electric (Open/Close)

V-Z83 Filter 118 Influent A Filter Influent Channel tt2 16 Butterfly Flanged 5' Extended SS Neck SO
Electric (Open/Close)

V-Z84 Filter #8 Influent B Filter Influent Channel tf2 16 Butterfly Flanged 5' Extended S5 Neck SO
V-28S Filter ~8 Effluent Filter 1-S Pipe Gallery B Butterfly Flanged Electric (Modulating) SO

Adjust to stop at normal filter

V-ZB6 Filter tf8 to Waste Filter 1"5 Pipe Gallery B Butterfly Flanged Electric (Open/Close) SO flowrate

V-ZB7 Filter tf8 Backwash Supply Filter 1-5 Pipe Gallery lB Butterfly Flanged Electric (Open/Close) SO
V-ZBB Filter #8 Backwash Drain Filter 1-5 Pipe Gallery 18 Butterfly Flanged Electric (Open/Close) SO
V-Z91 Filter #1 Air Inlet Air SCour Gallery 8 Butterfly Flanged Electric (Open/Close) ZO

V-Z9Z Filter #2 Air Inlet Air Scour Gallery B Butterfly Flanged Electric (Open/Close) ZO

V-Z93 Filter #3 Air Inlet Air Scour Gallery 8 Bulterfly Flanged Electric (Open/Clase) ZO

V-294 Filter tf4 Air Inlet Air Scour Gallery 8 Butterfly Flanged Electric (Open/Close) ZO --
V-295 Filter tfS Air Inlet Air Scour Gallery B Butterfly Flanged Electric (Open/Close) ZO

V-296 Filter tf6 Air Inlet Air Scour Gallery B Bullerfly Flanged Electric (Open/Close) Zo
--

V-Z97 Filter tf7 Air Inlet Air Scour Gallery B Butterfly Flanged Electric (Open/Close) zo

V-Z98 Filter #8 Air Inlet Air Scour Gallery 8 Butterfly Flanged Electric (Open/Close) 20

V-401 Caustic Bulk Storage Caustic Bulk Storage 4" Mud Valve (551 Flanged Nut/Rising Stem N/A
V-40Z PACL Bulk Storage PACL Bulk Storage 4" Mud Valve (55) Flanged Nut/Rising Stem N/A
V-403 PACl Bulk Storage PACL Bulk Storage 4" Mud Valve (55) Flanged Nut/Rising Slem N/A
V-404 Fluoride Bulk Storage Fluoride Bulk Storage 4" Mud Valve (55) Flanged Nut/Rising Stem N/A
V-405 PACl Day Tank Drain PACl Day Tank 4" Mud Valve (55) Flanged Nut/Rising Stem N/A
V-406 Caustic Day Tank Drain Caustic Day Tank Drain 4" Mud Valve (SS) Flanged Nut/Rising Stem N/A
V-407 Spare Day Tank Drain Spare Day Tank Drain 4" Mud Valve (55) Flanged Nut/Rising Stem N/A
V-40B Spare Tote Drain Spare Tote Drain 4" Mud Valve (SS) Flanged Nut/Rising Stem N/A I

V-409 Sodium Permanganate Tote Drain Permanganate Tote Drain 4" Mud Valve (55) Flanged Nut/Rising Stem N/A ~
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2

3 1.1 SUMMARY

SECTION 15102

PLuG VALVES

4

5

6
7
8
9

A. Section Includes:
1. Plug valves.

B. Related Sections include but are not necessarily limited to:
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract.
2. Division 1 - General Requirements.
3. Section 15100 - Valves: Bosic Requirements.

10 1.2 QUALITY ASSURANCE

11

12
13
14
15
16
17
18
19
20

A. Referenced Standards:
.1. American National Standards Institute (ANSI):

a. A2.1.11, Rubber - Gasket Joints for Ductile - Iron and Gray - Iron Pressure Pipe and
Fittings.

b. BI6.1, Cast Iron Pipe Flanges and Flanged Fittings Class 25,125,250 and 800.
2. American Society for Testing and Materials (ASTM):

a. A126, Gray Iron Castings for Valves, Flanges and Pipe Fittings.
b. A536, Standard Specification for Ductile Iron Castings.

3. American Water Works Association (AWWA):
a. C606, Grooved and Shouldered Joints.

21 1.3 SUBMITTALS

22 A. Shop Drawings:
23 1. See Section 15100 - Valves: Basic Requirements.

24 B. Operation and Maintenance Manuals:
25 1. See Section 15100 - Valves: Basic Requirements.

26 PART 2 - PRODUCTS

27 2.1 ACCEPTABLE MANUFACTURERS

28
29

30

A. Subject to compliance with the Contract Documents, the manufacturers listed under the
specific valve types are acceptable.

B. Submit requests for substitution in accordance with Section 01640 - Product Substitution.

31 2.2 NON-LUBRICATED ECCENTRIC PLUG VALVES

32
33
34
35
36

37
38
39
40
41
42
43

A. Acceptable Manufacturer:
1. DeZurik Series 100.
2. Milliken Series 600.
3. Victaulic Series 365.
4. Clow Series 5400.

B. Materials:
1. Body: Cast· iron ASTM A126, Class B.
2. Plug: Ductile iron, ASTM A536 65-45-12.
3. Plug facing: Grease and/or petroleum-resistant Neoprene or Buna·N compound.
4. Shaft bearing bushings: Permanently lubricated stainless steel or bronze.
5. Valve seats: Welded-in overlay of 90 percent nickel (minimum 1/8 IN thick).
6. Stem seal: Nitrile butadiene packing or Buna-N dual U·cups.
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2.3 ACCESSORIES

2 A. Refer to Drawmgs and valve sChedule tor type of actuator. FurmSh actuator lntegral with
3 valve.

4 B. Refer to Section 15100 - Valves: Basic Requirements for actuator requirements.

5 2.4 FABRICATION

6 A. See Section 15100 - Valves: Basic Requirements.

7 B. Valves specified as having an extended neck shall include an extended shaft and neck of the
8 specified length, as measured from the start of a standard neck. All mateClals subjected to
9 process water shall be stamless steel.

10 PART 3 - EXECUTION

11 3.1 INSTALLATION

12

13
14

15

16
17

A. See Section 15100 - Valves: Basic Requirements.

B. Install valves with valve stem horizontal, plug seat on inlet side and with plug rotating up
into the open position for valves in horizontal lines.

C. Install valve with actuator above pipe or plug centerline.

END OF SECTION
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SECTION 16472

2 VARiABLE FREQuENCY DRIVES AND SOLID STATE REDUCED VOLTAGE STARTERS

3 PART 1 - GENERAL

4 1.1 DESCRIPTION

5
6
7
8
9

10
11
12
13
14

A. General

1.. Furnish all labor, materials, tools, equipment, and services for all variable frequency
drive (VFD) equipment, and solid state reduced voltage starters (SSRV) as indicated, in
accordance with provisions of the Contract Documents.

2. Completely coordinate with work of all other trades.
3. Although such work is not specifically shown or specified, all supplementary or

miscellaneous items. appurtenances, and devices incidental to or necessary for a sound,
secure, and complete installation shall be furnished and installed as part of this work.

4. See Section 16010 - Electrical General Requirements for general electrical
requirements.

15 1.2 SUBMITIALS

16 A. Shop Drawings

17 1. Supply descriptive product information.
18 2. Complete master wiring diagrams, elementary control schematics including
19 interconnection and coordination with other electrical control devices operating in
20 conjunction with the VFD.

21 PART 2 - PRODUCTS

22 2.1 GENERAL REQUIREMENTS

23
24

25
26
27
28
29

30
31
32
33
34
35

36
37
38
39
40

41

42
43

44

A. Acceptable Manufacturers:
1. Benshaw.

B. Motors: Verify all motor sizes and specifications from approved mechanical, process, and
instrumentation shop drawings, contract drawings, and Contract Documents.

1. It is the responsibility of the Contractor to fully coordinate the variable frequency drive
equipment with the motors and associated equipment to provide a totally integrated,
operational system.

C. The variable frequency drives shall have a main circuit breaker and shall consist of a 480-volt
adjustable frequency inverter with integral control, sequence logic, and self-diagnostics as
specified hereinafter. The drives shall be of "pulse width modulated inverter" (PWMj type
employing IGBT power semi-conductor technology.
1. The VFD shall limit harmonic distortion reflected onto the system to a voltage and

current distortion level as defined by iEEE 519 for general system application.

D. The variable frequency drives shall be rated constant torque, 480 volt, 3-phase, 60 HZ. The
VFDs shall be a microprocessor-based static adjustable frequency controller designed to
provide continuous·speed adjustment of 3-phase motors. The adjustable frequency output
voltage shall provide constant volts per hertz excitation to the motor terminals up to 60 HZ.
The VFDs shall provide energy-efficient, low-loss speed control in the range from 4 to 60 HZ.

E. VFDs shall be provided with input surge protection.

F. Discrete interface to each VFD shall be 24 VDC, including status and alarm contact outputs
and control inputs. Speed control input signal and speed output signal shall be 4-20 mAde.

G. Provide the following Variable Frequency Drives:
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I

Interrupting
Tag HP Enclosure Service Type Rating at 480V

VFD-1 40 NEMA 1 SeparatE'ly mtd. IntNmediate Pump 1 18 Pulse f 50,000 Amps I

VFD-2 40 NEMA 1 Separately mtd. Intermediate Pump 2 18 Pulse 50,000 Amps
VFD-3 40 NEMA 1 Separately mtd. Intermediate Pump 3 18 Pulse 50,000 Amps
VFD-4 10 NEMA 1 grouped line-up Flash Mixer 1 6 Pulse 30,000 Amps
VFD-5 10 NEMA 1 grouped line-up Flash Mixer 2 6 Pulse 30,000 Amps
VFD-6 3 NEMA 1 grouped line-up Flocculator 1 6 Pulse 30,000 Amps
VFD-7 3 NEMA 1 grouped line-up Flocculator 2 6 Pulse 30,000 Amps
VFD-8 3 NEMA 1 grouped line-up Flocculator 3 6 Pulse 30,000 Amps
VFD-9 3 NEMA 1 grouped line-up Flocculator 4 6 Pulse 30,000 Amps

VFD-10 3 NEMA 1 grouped line-up Flocculator 5 6 Pulse 30,000 Amps
VFD-l1 3 NEMA 1 grouped line-up Flocculator 6 6 Pulse 30,000 Amps
VFD-12 10 NEMA 1 grouped line-up Spare 6 Pulse 30,000 Amps

2 2.2 PERFORMANCE REQUIREMENTS

3 A. Service Factor: 1.0 continuous, 110% current for 1 minute.

4 B. VFD shall have a full load current greater than the motor nameplate current.

5 C. Guaranteed Minimum Efficiency, including all auxiliary equipment such as cooling fans, etc.
6 and harmonic distortion mitigation devices: 96%.

7 D. Output Frequency: .5-120 Hz.

8 E. Resolution: 0.01 Hz.

9 F. Accuracy: 0.01 %.

10 G. Audible VFD Noise: Not greater than 85dBA at 1 meter at full load.

11 H. Power Loss Ride-through: Less than 1 cycle.

12 2.3 ENVIRONMENTAL REQUIREMENTS

13 A. Temperature: 0- 40'C (32'F to 104'F).

14 B. Relative Humidity: Up to 95%, non-condensing.

15 C. Input Power: 480V AC, 3Ph, +/- 10% 50-60 Hz, +/- 3Hz.

16 2.4 ENCLOSURE

17 A. The VFD(s) cabinets shall be NEMA 1 with fans and filters. The VFD(s) and any required
18 accessories or auxiliary items shall fit within the space shown on the Plans. Any costs
19 associated with furnishing equipment that exceeds the available space shall be borne by the
20 Contractor.

21 2.5 DISCONNECTING DEVICE

zz
23

A. Each VFD shall be provided with an input circuit breaker rated with an interrupting rating as
scheduled. The breaker shall be provided with a shunt trip.

24 2.6 CONVERTER

25 A. The converter shall limit Voltage and Current distortion produced by the VFD to within the
26 limits cited in IEEE 519·1992, Table 10-3. A preliminary Harmonic Distortion Analysis shall be
27 provided with the bid to indicate conformance. The analysis shall be based on the Hine
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1
2
3
4

5
6

7

8

9
10
11
12

13

diagram as shown in the Plans, and assume all units operating simultaneously at full speed,
full load. Tie breakers if present, shall be modeled as open. The point of common coupling
for [un-em distortion measurements ana mooeling shall De me [me slde of each VFD clrcuit
breaker.

B. 18-pulse VFDs shall include an integral phase shifting transformer and three paralleled 3
phase full wave type converter bridges.

C. The VFD system shall also include a 7.5% impedance AC reactor.

D. The 18 pulse transformer shall use copper windings.

E. The VFD system shall consist of a 6 pulse VFD chassis with a UL recognized diode section
providing an additional 12 diodes. The 18 pulse system shall be modular in that upon failure
of any of the additional 12 pulse diodes or 18 pulse transformer, the VFD shall be able of
being operated as a 6 pulse unit.

F. The VFD system shall be provided with input fuses.

14 2.7 INVERTER

15

16

17

A. The inverter section shall utilize IGBT devices.

B. Output waveform to contain not more than 5% current harmonics.

C. Able to withstand full· speed, full load short circuits without component damage.

18 2.8 CONTROL LOGIC

19

20

21

22

23
24
25
26
27

28

29

30
31
32
33
34
35

A. Space vector controlled modulation to minimize motor noise.

B. Protective circuitry to shutdown VFD without damage in the event of an overload.

C. 32·bit digital signal processor.

D. Multiple motor profiles.

E. Multiple accel and decel patterns, 0.1 . 6,000 seconds:
1. Linear for constant torque.
2. Squared for variable torque loads.
3. User defined.
4. Auto boost to optimize V1Hz curve at low speeds.

F. Multiple stall prevention modes.

G. Proportional, integral, and derivative control.

H. The VFD shall have wired to a USer terminal strip:
1. 1 Form C run contact.
2. 1 Form C fault contact.
3. Hand mode indication.
4. Auto mode indication.
5. Bypass mode indication.

36 2.9 OPERATIONAL FEATURES

37

38

39

A. Programmable fixed carrier frequency. Automatic derating shall not be allowed.

B. 0·10VDC,·1 OV to 10Vdc or 4·20mA input, direct or reverse acting.

C. Diagnostics and fault log histories. Display the following, in English:
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1
2
3
4
5
6
7
8
9

10

11

12

13

14

15

16

1. Overvoltage
2. Low voltage.
3. Overcurrent.
4. Ground fault.
5. Overtemperature.
6. Blown DC bus fuse.
7. Overload.
8. Motor overload.
9. External trip.

D. 1 Form "C" fault relay output, rated lA, 250 VAC.

E. 4 form "An software programmable output relays, rated lA, 250 VAC.

F. User selectable (up to 10 attempts) Auto Restart.

G. Restart into a spinning load.

H. The VFD shall have a power on time meter.

I. The VFD shall have a time between faults meter.

J. The VFD shall have a run time meter.

17 K. The VFD shall have a software selectable parameter to select parameters that have been
18 changed from default. This function shall be used in troubleshooting the VFD and only show
19 parameters that have been changed from default settings.

20 L. The VFD shall have an autotuning function to tune to the motors parameters. Volts / Hz
21 drives will not be accepted.

22 M. The VFD shall be provided with an intelligent keypad which can upload and download
23 parameters. The keypad shall be transferable and be able to move parameters from one
24 VFD to another.

25 2.10 DOOR MOUNTED CONTROLS

26 A. 32-character backlit LCD display. LED displays are not acceptable.

27 B. Plain English programming.

28 C. VFD - Off - Bypass Selector switch.

29 D. Green "Running" light.

30 E. Red "Bypass" light.

31 F. Amber "Stand By" light.

32 G. Temperature monitor.
33 1. Temperature monitor/control shall be Minco Model CT124, 8 channel, to display the
34 output of six TRDs (two per phase).
35 2. Monitor/control shall stop the motor if high temperature is detected in the motor.
36 3. Reset from the stopped condition shall be manual.

37 H. High pressure alarm light.

38

39

I. High pressure alarm reset push button switch.

J. Low wetwell level alarm light.
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K. Low wetweillevel alarm reset push button switch.

2 2. ~ ~ BYPASS C1RCU:T

3
4
5
6

7

8
9

10

A. Each 18-pulse VFD shall be provided with a three contactor bypass circuit. The VFD shall be
provided with a bypass contactor and a VFD output contactor. The output contactor and
bypass contactor shall be mechanically and electrically interlocked. A third contactor shall
be provided to provide isolation to the VFD input when in bypass mode.

B. An OL relay shall be provided to protect the motor when in bypass mode.

C. The VFD system shall contain a reduced voltage solid state starter for bypass mode. The
solid state starter shall be a microprocessor based starter and have integral bypass
contactors to remove heat from the system after the motor is up to speed.

11 2.12 WINDOWS BASED SOFTWARE

12 A. The VFD system shall be provided with a windows based software package. The software
13 will allow uploading and downloading parameters, monitoring digital and analog inputs,
14 providing a real time event recorder and be able to print parameter reports in an Excel
15 format.

16 2.13 REMOTE OPERTOR'S CONTROL STATION

17 A. Provide a remote operator's control station for each of the 6 pulse drives.

18 B. Operator's remote control station shall be rated NEMA 4X for handrail mounting near the
19 controlled motor.

20 C. Operator's station shall have start/stop pushbuttons, speed control potentiometer, and
21 speed feedback indicator.

22 D. The supplier shall recommend a manufacturer and part number of a suitable cable to extend
23 from the VFD to the control station.

24 PART 3 - EXECUTION

25 3.1 INSTALLATION

26
27

28
29
30
31
32

A. Install as indicated and in accordance with manufacturer's recommendations and
instructions.

B. Provide services of factory-trained technician for inspection, programming, startup, and
certification of completed installation. Provide minimum eight (8) hours on site for startup
and additional four (4) hours on site for operator training in two separate sessions of two
hours each.

END SECTION
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SECTION 16474

MOTOR CONTROL CENTERS, CONTROL EQUIPMENT, AND SEPARATELY MOUNTED
DEVICES
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SECTION 16474

2 MOTOR CONTROL CENTERS, CONTROL EQUIPMENT, AND SEPARATELY MOUNTED DEVICES

3 PART 1 - GENERAL

4 1.1 SUMMARY

5
6
7
8

9
10
11
12

A. Section Includes:

1. Motor control centers, separately mounted motor starters (including those supplied with
equipment), manual motor starters, separately mounted circuit breakers and control
equipment.

B. Related Sections include but are not necessarily limited to:
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract.
2. Division 1 - General Requirements.
3. Section 16010 - Electrical: Basic Requirements.

13 1.2 QUALITY ASSURANCE

14

15
16
17
18
19
20
21
22
23
24
25

26

27
28
29
30

A. Referenced Standards:
1. American National Standards Institute (ANSI):

a. C62.41, Guide for Surge Voltages in Low Voltage AC Power Circuits.
2. Canadian Standards Association (CSA).
3. Institute of Electrical and Electronics Engineers (IEEE).
4. National Electrical Manufacturers Association (NEMA):

a. ICS 2, Industrial Control Devices, Controllers, and Assemblies.
b. 250, Enclosures for Electrical Equipment (1000 Volt Maximum).

5. National Fire Protection Association (NFPA):
a. 70, National Electrical Code (NEC).

6. Underwriters laboratories, Inc (Ul):
a. 845, Electric Motor Control Centers.

B. Miscellaneous:
1. Verify motor horsepower loads, other equipment loads, and controls from approved shop

drawings and notify Engineer of any discrepancies.
2. Verify the required instrumentation and control wiring for a complete system and notify

Engineer of any discrepancies.

31 1.3 SUBMITIALS

32 A. Shop Drawings:

33 1. See Sections 01340 and 16010.
34 2. MCC elevation drawings and complete description of units in the MCC.
35 3. Typical MCC unit wiring diagrams.
36 4. Typical wiring diagrams for all control equipment.

37 B. Operation and Maintenance Manuals:
38 1. See Section 01340.

39 PART 2 - PRODUCTS

40 2.1 ACCEPTABLE MANUFACTURERS

41
42
43
44
45

A. Subject to compliance with the Contract Documents, the following manufacturers are
acceptable:
1. Motor control centers:

a. General Electric.
b. Westinghouse.
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1 c. Square D.
2 d. Cutler Hammer.
3 e. Benshaw.
4 2. Separately mounted motor starters:
5 a. General Electric.
6 b. Westinghouse.
7 c. Square D.
8 d. Cutler Hammer.
9 e. Benshaw.

10 3. Control relays:
11 a. General Electric.
12 b. Square D.
13 c. Cutler Hammer.
14 4. Mechanical timers:
15 a. Tork.
16 5. Timing relays:
17 a. Agastat.
18 b. General Electric.
19 c. Square D.
20 d. Cutler Hammer.
21 6. Enclosures:
22 a. Hoffman.
23 7. Manual motor starters:
24 a. General Electric.
25 b. Westinghouse.
26 c. Square D.
27 d. Cutler Hammer.
28 8. Separately mounted circuit breakers: .
29 a. General Electric.
30 b. ~~~D.

31 c. Westinghouse.

32 B. Submit requests for substitution in accordance with Specification Section 01640.

33 2.2 COMPONENTS

34 A. Motor Control Centers:

35 1. Design:
36 a. Service voltage: 480 V, 3 PH, 3 W, 60 HZ, unless otherwise indicated on the
37 Drawings.
38 b. Main horizontal bus: 800 A.
39 1) Unless otherwise indicated on the Drawings.
40 c. Vertical bus: 300 A.
41 1) Unless otherwise indicated on the Drawings.
42 d. Short circuit withstand rating: 22,000 AIC symmetrical.
43 1) Unless otherwise indicated on the Drawings.
44 e. Provide main horizontal bus in each structure; full capacity, full-length, with
45 provisions for extension.
46 1) Bus bars:
47 a) Plated copper.
48 b) Rectangular cross section.
49 c) Support in each structure by means of bus supports.
50 f. Provide each structure with full length vertical bus to distribute incoming power to
51 each circuit breaker and starter in structure:
52 1) Starters NEMA size 5 and larger and certain other components may be cable
53 connected to the main bus with the approval of the Engineer.
54 2) Vertical bus shall be extended to spaces provided for future equipment.
55 g. Provide ground bus:
56 1) Continuous.
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1
2

4
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29 .
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32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

2) V. IN x 2 IN copper.
3) Solidly grounded to each structure.
-4) Locate near bottom D1 structure.
5) Provide for lug connection of equipment ground wires.

h. Provide guides for supporting and aligning starters.
2. Construction:

a. NEMA Class I, Type B.
b. NEMA 1, free standing.
c. Unit structures:

1) Totally enclosed.
2) Joined together to form one assembly:

a) Each unit structure will be nominal 20 IN wide, 20 IN deep, and 90 IN high,
unless otherwise indicated on the Drawings.

d. Fabricate of not less than 14 GA steel with 16 GA steel doors in standardized units.
e. Provide each structure with two horizontal wiring spaces.

1) One at top.
2) One at bottom.
3) Spaces will line up with adjacent units to form convenient wiring raceway entire

length of control center.
f. Provide each structure with one vertical wireway for unit wiring.

1) With cable tie supports to hold wiring in place.
2) With a separate door.

g. Bottom shall have ample unrestricted space for conduit entry.
h. Doors:

1) Formed round corners and rolled edges.
2) Gasketed.
3) Minimum of two heavy-duty hinges or continuous piano hinge.
4) Held closed by means of captive fasteners.

i. Fabricate doors to be a part of the structure and not part of the starter.
j. Cubicles:

1) Totally enclosed.
2) Effectively baffled to isolate any ionized gases which may occur within unit

starter.
k. Assemblies effectively ventilated, to allow relocation of starters and other

components:
1) Within the assembly and with the same load.
2) Without haVing to compensate for changes in location.

3. Combination full voltage magnetic starters mounted in MCC:
a. Circuit breaker:

1) Motor circuit protector (MCP) type.
b. Contactor NEMA rated.
c. Line plug· in, pull-out, lock-out type.

1) Except starters NEMA size 5 and larger.
a) Fixed mounted with the approval of the Engineer.

2) Provide guides in structure for supporting and aligning unit starter during
removal or replacement.

3) Plug-in units:
a) Silver·plated.
b) Pressure type line disconnecting stabs.
c) High-strength copper alloy.

4) Lock-out latch to padlock unit in "pull·out" position and at same time isolate
stubs and entire unit from bus. Hold each unit in place by means of quick­
captive fasteners.

d. Operating handle shall clearly indicate whether circuit breaker is ON, OFF, or
TRIPPED.
1) Provide means to lock each circuit breaker handle in OFF position with cover

closed by means of lip to three padlocks.
2) Interlock so that circuit breaker must be in OFF position before door can be

opened:
a) ProVIde defeater mechanism for use by authorized personnel.
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1 e. Provide starter unit with ambient compensated, external manually resettable, three
2 bimetallic type overload relays. Coordinate size with actual motor full load current.
3 1) For motors with power factor correction capacitors, size heater elements to
4 compensate forthe capacitors effect on load current.
5 f. Provide heavy-duty devices:
6 1) Oil tight selector switches.
7 2) Oil tight push-buttons.
8 3) Oil tight pilot lights:
9 a) Push·to·test type.

10 4) Other devices as indicated on the Drawings.
11 5) Devices will be accessible with the door closed.
12 g. Provide each starter with two extra field reversible N.O. auxiliary contacts for
13 future use.
14 h. Provide each starter with bus voltage to 120 V control power transformer:
15 1) 480 V primary, 120 V secondary.
16 2) Fused on primary and secondary sides.
17 3) Rated for 140 percent of required load.
18 4) For all motor starters.
19 i. Provide six-digit readout elapsed time meter.
20 1) Where indicated on Drawings.
21 j. Starter units will have the same fault current withstand rating as the main bus fault
22 current withstand rating.
23 k. Provide each starter with the following status signals, wired to terminal boards:
24 1) Motor run contact (N.O.).
25 2) Motor stop contact (N.C.).
26 3) Auxiliary overload relay contact (N.O.).

27 B. Main and Feeder Circuit Breakers in MCC and Separately Mounted:
28 1. Molded case thermal magnetic or solid state trip type, with minimum interrupting rating
29 equal to the main bus fault current rating:
30 2. Circuit breaker frame sizes 150 A and less:
31 a. Non-interchangeable, non-adjustable thermal magnetic trip units.
32 3. Circuit breaker frame sizes 225 A and higher:
33 a. Interchangeable and adjustable thermal magnetic trip units.
34 4. Circuit breaker frame sizes 600 A and greater:
35 a_ Solid state trip units, unless otherwise noted on the Drawings.
36 b. Current sensor or rating plug.
37 c. Adjustable current setting: Minimum range 70 to 100 percent of current sensor or
38 rating plug.
39 d. Adjustable instantaneous pickup: Minimum range 3 to 8 times.
40 e. On circuit breakers 1000 A and larger provide ground fault protector.
41 1) Adjustable pick·up.
42 2) Adjustable delay.
43 5. Provide main circuit breaker with service entrance label.
44 6. All circuit breakers to be provided with padlocking provision in the OFF position for up to
45 three padlocks.
46 7. Circuit breakers rated 1000 A or above: 100 percent rated.

47 C. Provide ambient compensated devices.

48 D. Manual Starters with Thermal Element:
49 1. Quick-make, quick-break toggle mechanism.
50 2. Trip free.
51 3. Clearly indicate ON, OFF, and TRIPPED position.
52 4. NEMA 12 enclosure unless otherwise indicated on the Drawings.

53 E. Separately Mounted Starters:
54 1. Circuit breaker shall be motor circuit protector (MCP) type.
55 2. Contactor shall be NEMA rated.
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1 a. One-half size and IEC sized starters not permitted.
2 3. Operating handle shall clearly indicate whether circuit breaker is ON, OFF, or TRIPPED.
2 0. Piu,';dE iTle-aris tc. lock eO.:)"1 cil"cuit br E:'o~E-1 rlarlo\E:' in GFF position Wilh cover cLoseo
4 by means of up to three padlocks.
5 b. Interlock so that circuit breaker must be in OFF position before door can be opened.
6 Provide defeater mechanism for use by authorized personnel.
7 4. Provide starter unit with ambient compensated, external manually resettable, three
8 bimetallic type overload relays. Coordinate size with actual motor full load current.
9 a. For motors with power factor correction capacitors size heater elements to

10 compensate for the capacitors effect on load current.
11 5. Provide heavy-duty Oil tight selector switches, push-buttons, push·to-test pilot lights, or
12 other devices as indicated on the Drawings. These devices will be accessible with the
13 door closed.
14 6. Provide each starter with two extra field reversible NO auxiliary contacts for future use.
15 7. Provide each starter with 480120 V control power transformer fused on secondary side
16 and rated for 140 percent of required load.
17 8. Provide six-digit readout elapsed time meter where indicated on Drawings.
18 9. Starter units will have the same fault current withstand rating as the MCC main bus fault
19 current withstand rating from which they are fed.
20 10. Provide each starter with the following status signals, wired to terminal boards.
21 a. Motor run contact (N.O.).
22 b. Motor stop contact (N.C.).
23 c. Auxiliary overload relay contact (N.O.).

24 F. Selector Switches, Indicating Lights, and Push-buttons:
25 1. Heavy-duty oil tight water tight for unclassified or wet areas.
26 2. NEMA 4 for outdoor applications or panels specified WP.
27 3. NEMA 4X for corrosive areas.
28 4. NEMA 7 and 9 for Class I, Division I Groups C and D; and Class II, Division I, Groups E, F,
29 and G hazardous locations.
30 5. Selector switches shall have standard gloved operator.
31 6. Push-buttons shall have standard flush operator.
32 7. Provide switch positions and contacts:
33 a. As specified on Contract Drawings or as necessary for proper control.
34 8. Switch contacts shall be NEMA A600 rated.
35 9. Full voltage indicating lights, unless specified otherwise.
36 10. Provide 100 percent replacement lamps for indicating lights.
37 11. Provide 10 percent replacement caps for indicating lights.

38 G. Alarm Horns:
39 1. Siren type.
40 2. Sheet metal housing.
41 a. Primer and finish coat of paint shall be suitable for use in corrosive areas.
42 3. Adjustable mounting bracket.
43 4. For use on 120 V AC.
44 5_ Universal motor.
45 6. Nominal 106 d8 at 10 FT from source.
46 7. Federal Signal Model "A" or approved equal.

47 H. Control Relays:
48 1. Provide industrial control relays as specified on the Drawings and as required for proper
49 operation and control of supplied equipment.
50 2. All control relays shall have 120 V coils capable of operating on line voltage fluctuations
51 of "10 percent unless specified otherwise.
52 3. Relays shall be provided with NEMA A600 rated contacts, and shall be capable of
53 supporting a minimum of eight contacts.
54 4. Provide relays with all N.O. contacts unless otherwise specified.
55 a. Contacts shall be field reversible.
56 5. Provide contacts for all required control plus two spares.
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26
27
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29
30
31
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52
53
54
55

I. Remote Operator Stations:
1. NEMA 12 for unclassified areas unless sDecified otherwise.
2. NEMA 4 for wet areas, outdoors ar equipment spec;7jed VlP, and control panel enclosures

not covered under Division 11.
3. NEMA 4X for corrosive areas.
4. NEMA 7 and 9 for Class I, Division I, Groups C and D; and Class II, Division I, Groups E, F,

and G hazardous locations.
5. Construction and installation shall be in accordance with NEC Article 373.
6. Provide barrier-type terminal strips for termination of all control and 120 V power field

wiring plus 20 percent spare for all control panels.
7. Control panel construction:

a. 14 GA steel.
b. Continuously welded seams.
c. Manufacturer's standard gray.

J. Time Delay Relays:

1. Provide time delay relays with delayed pickup or release as specified on Drawings.
2. All time delay relays shall operate at 115 V AC "'0 percent.
3. Heavy duty, solid state construction.
4. Contact rating: 10 amps.
5. Provide external adjust dial with 0·30 second range unless specified otherwise.
6. Operating temperature ranges: ·18 to +50E('
7. Repeat accuracy: "3 percent plus "10ms over specified voltage range.
8. Provide all required contacts plus two N.O. spares.
9. Provide auxiliary relays as required to perform functions specified on Drawings.

K. Terminal Strips:
1. 600 V.
2. Full size.
3. Rated for 10 A continuous current.

L. Electro mechanical Timers:
1. Time switches:

a. Duty cycle type.
b. Capable of programming at 15-minute intelYals of the day.
c. Schedule tabs provided:

1) Easily set by hand without tools to obtain or change the desired schedule.
2. The unit:

a. Powered by a self-starting, enclosed, 120 V, 60 HZ, synchronous motor capable of
continuous and accurate operation.

3. The switch mechanism:
a. Self-contained unit rated at not less than 20 A, 120 V, single pole, double throw.
b. Readily replaceable in the field.

4. An omitting device:
a. Furnished as an integral part of the time switch:

1) To enable the switching operation to be skipped for any preselected day or days
of the week.

5. Verify that the timer is compatible with all associated control relays, and furnish
schematics showing all connections.

6. Provide detailed instructions:
a. Setting and changing the timing intelYals.
b. As part of the operation and maintenance manuals.

7. The electro mechanical timer and associated relay configuration may be replaced by a
programmable controller.

M. Enclosures and Control Panels:
1. NEMA 12 for unclassified areas.
2. NEMA 4 for outdoor or wet areas.

a. Except MCC's which shall be NEMA 3R non·walk-in type.
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1 3. NEMA 4X for corrosive areas.
2 4. NEMA 7 for Class I hazardous locations.

3 PART 3 - EXECUTION

4 3.1 INSTALLATION

5 A. Install as indicated and in accordance with manufacturer's recommendations and
6 instructions.

7 B. Mount MCC on 4 IN high concrete pad:
8 1. Install two 4 IN wide channel sills flush in pads to support and maintain alignment of the
9 MCC.

10 2. Align front of MCC with top edge of pad chamfer.

11 C. Mount other equipment as scheduled in Section 16010,

12 3.2 FIELD QUALITY CONTROL

13 A. Field test and verify operation of the equipment.

14 END OF SECTION
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SECTION 17120

2 PROGRAMMABLE LOGIC CONTROLLERS

3 PART 1 - GENERAL

4 1.1 THE REQUIREMENT

5
6
7

A. The Contractor shall furnish, test, install and place in satisfactory operation all
programmable logic controllers, with all spare parts, accessories, and appurtenances as
herein specified and as shown on the Drawings.

8 1.2 TOOLS, SUPPLIES AND SPARE PARTS

9 A. Tools, supplies and spare parts shall be provided as specified in Section 17050 - Tools,
10 Supplies, and Spare Parts. In addition, the following specific spare parts items shalL be
11 provided:
12 1. Two CPU modules for PLC equipment furnished under this Contract.
13 2. Two each type of input/output module for PLC equipment furnished under this Contract.
14 3. Two each type and size of PLC and equipment power suppLy furnished under this
15 Contract.

16 PART 2 - PRODUCTS

17 2.1 PROGRAMMABLE LOGIC CONTROLLERS - GENERAL

18
19
20
21
22
23

24
25
26
27
28
29

30
31
32
33
34
35
36

37
38

39
40
41

A. The instrumentation subcontractor shall furnish programmable controllers (PLCs) as specified
herein and as shown on the Drawings. PLCs shall be provided complete with rack, power
supply, L/O cards, speciaL function cards, instructions, memory, input/output capacity, and
appurtenances to provide all features and functions as described herein. PLC L/O cards may
be supplied by third party vendors if approved by the PLC manufacturer and the Engineer.
No substitutions will be permitted.

B. All components of the PLC system shall be of the same manufacturer; who shall have fully
tested units similar to those being furnished in an industrial environment with associated
electrical noise. The PLC system shall have been tested to meet the requirements of NEMA
Standard LCS 2-230 (Arc Test) and IEEE C37.90.1 (SWC). The processing unit shall perform the
operations functionally described herein based on the program stored in memory and the
status of the inputs and outputs.

C. Programmable controllers shall be designed to operate in an industrial environment. The PLC
shall operate in an ambient temperature range of 0 to 60 degrees centigrade and a relative
humidity of 5-95 percent, non-condensing. The PLC shall operate on suppLy voltages of 90­
132 VAC at 47-63 Hz or 24 VDC if provided with a battery backup system. An integral fuse
shall be provided on the power supply for short circuit protection and shall be front panel
accessibLe. IntegraL overcurrent and undervoltage protection shall be provided on the power
supply.

D. The minimum PLC rack size for rack-based PLCs shall be 7 slots, not to include main
processor or power supply slots.

E. System configuration shall be as shown on Drawings E001, m02, and E003. Only a single type
of processor shall be supplied for all PLCs. Memory and processor shall be adequate for all
control functions specified. PLCs shall be Allen-Bradley Control Logix.

42 2.2 PROCESSORS

43
44
45

A. The processor and its associated memory shall be enclosed in a modular enclosure. A
multiple-position selector switch or equivalent shall be used to select processor operating
mode. LED-type indicating lights shall be provided to indicate processor, memory, and
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1 battery status. Errors in memory shall be recognized and shall activate the memory error
2 indicating lights. The PLC processor shall monitor the internal operation of the PLC for
3 failure and provide an alarm output. Memory soa[1 consist of Dattery-backed RAM that shall
4 retain the control program indefinitely as long as AC power is supplied. Lithium batteries
5 shall maintain processor RAM memory for at [east one year in the event of power loss. Visual
6 indication shall be provided if battery charge is insufficient to maintain the program in RAM
7 memory for at [east two weeks.

8 B. The ladder logic instruction set for the PLC shall include the following, as a minimum:
9 1. Relay type instructions

10 2. Counter and timer instructions
11 3. Comparison instructions (equal, greater than, limit tests, etc.)
12 4. Integer and floating point mathematical instructions
13 5. Advanced math and trigonometric functions
14 6. Statistical instructions
15 7. Matrix and array instructions
16 8. Logica[ instructions (and, not, or, etc.)
17 9. BCD conversion instructions
18 10. Bit modification, moving, and shift instructions
19 11. File instructions (search, copy, fill, etc.)
20 12. Diagnostic instructions
21 13. Sequencer instructions
22 14. Program control instructions (jump, goto, subroutine, etc.)
23 15. PID control [oops
24 16. Block read and write capability
25 17. Send/receive messages
26 18. Immediate I/O and communications update instructions

27 C. Additiona[ co-processors or modules may be required to meet the minimum instruction set.

28 2.3 COMMUNICATIONS

29
30

31
32
33

A. PLC communications shall be provided as specified in Section 17180 - Local Area Network
and as shown on Drawings EOO1, E002, and EOOl.

B. In addition to a communications port for the data highway network, communication ports
shall be provided for any other devices required (i.e., operator interface unit) plus an
additional communication port for connection to a notebook computer.

34 2.4 INPUT/OUTPUT SUBSYSTEMS

35 A. Input/output hardware shall be plug-in modules in associated I/O rack assemblies. Each unit
36 shall handle the required number of process inputs and outputs plus a minimum of 10
37 percent active pre-wired spares for each I/O type furnished, plus a minimum of 20 percent
38 spare I/O module space for the addition of future circuit cards or modules.

39 B_ Discrete inputs shall be 24 VDC signals from dry field contacts. Discrete outputs shall be 24
40 VDC outputs sourced from the PLC, or dry relay contacts (2A minimum) as required. Refer to
41 Section 17060 - Signal Coordination Requirements for further details of discrete signal type
42 and voltage requirements. The PLC shall provide momentary and latched outputs as required
43 to interface with motor controls and external devices. Interposing relays shall be provided
44 where required to interface with field equipment. Interposing relays shall be as specified in
45 Section 17550. Electrica[ isolation shall be provided where required. Maximum density for
46 discrete I/O modules shall be 32 per input module and 16 per output module.

47 C. Ana[og input circuits shall be isolated, minimum 12-bit resolution type. Ana[og input
48 hardware shall be provided as required for all types of analog inputs being transmitted to
49 the PLC. In general, analog input modules shall be capable of receiving 4-20 mA signals.
50 Where required, RTD input modules shall have a minimum resolution of 0.15'C and be
51 capable of accepting signals from loo-ohm Platinum RTD's. Ana[og outputs shall be
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4
5
6

7
8
9

10
11
12
13
14
15
16
17

18
19
20
21
22

coordinated with the receivers but shall generally be isolated 24 VDC 4·20 mA outputs
powered from the PLC. Each input/output circuit shall have optical isolation to protect the
equipment against high VO(lage IranSiems. 0pl1cal lSOlanon shall be rated at nat less than
1500 V RMS. Lightning/surge protection shall be provided as specified in Section 17560­
Transient Voltage Surge Suppression Devices. Maximum density for anatog I/O modules shall
be 8 per module.

D. Input/output modules shall be configured for ease of wiring and maintenance. The modules
shall be connected to wiring arms that can be disconnected to permit removal of a module
without disturbing field wiring. Covers shall be provided to prevent operator personnel from
inadvertently touching the terminals. The process interface modules shall be provided with
screw-type terminal blocks with barriers between adjacent terminals for connection of field
inputs. Terminals shall be suitable for accepting up to and including No. 14 AWG Wlre. All DC
output circuits to the field shall include fuses, either integral or at the terminal strip.
Output failure mode shall be selectable so that upon station or communication system
failure all outputs shall be placed either in the non'conducting mode, or remain as were
prior to failure. Light-emitting diodes shall be provided for status indication for each input
and output point.

E. External power supplies shall be provided with the PLC as required to meet specified
installed I/O power requirements plus spares. Power supplies shall be modular units, shall be
fully redundant and shall alarm the PLC upon failure. Power supplies shall have a line
regulation of 0.05% and meet the environmental and power requirements specified herein
for the PLC.

23 2.5 INPUT/OUTPUT CIRCUIT ARRANGEMENT

24
25
26
27
28

A. Signal and control circuitry to individual input/output boards shall be arranged such that
board failure shall not disable more than one half of the control loops within any group of
controlled equipment (e.g., one pump out of a group of three pumps, two pumps out of four,
etc.). Where possible, individual control loops and equipment shall be assigned to individual
boards such that failure of the board will disable only one loop or piece of equipment.

29 2.6 PROGRAMMING SOFTWARE

30
31
32
33
34
35

36
37
38

39
40
41
42
43

44
45
46
47
48
49

A. The PLC programming and configuration software shall be the manufacturer's latest version,
Windows·based. The software package shall consist of all programming, configuration, and
documentation software needed to place the control and information system in satisfactory
operation. The software shall allow on-line and off-line program development and
documentation. Programming shall be accomplished through the use of ladder logic and
other IEC 1131.3 languages. PLC programming software shall include CD-ROM documentation.

B. Third-party programming software shall be acceptable if recommended by the manufacturer
and if that software exceeds the capabilities of the PLC manufacturer's standard software
package.

C. All configuration and programming software necessary and the individual PLC control
programs shall be provided on a portable notebook computer for connection to the PLC
processor via a communications port. The notebook computer with PLC control programs
installed shall be provided by the Contractor. All necessary hardware required to allow the
notebook computer to perform PLC configuration and programming shall be provided.

D. The configuration and programming software shall support communication over the network
specified in Section 171BO - Local Area Network to implement its functions remotely from an
operator workstation. All configuration and programming software necessary to implement
this functionality shall be provided on the SCADA operator workstations. All necessary
hardware reqUired to have the operator workstation perform PLC configuration and
programming shall be provided,
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PART 3 - EXECUTION

2 3.1 REQUIREMENTS FOR MANUFACTURER-SUPPLlEO PLCS

3 A. PLCs that are supplied for equipment local control panels by individual equipment
4 manufacturers or suppliers shall, where so indicated on the Control System Block Diagram,
5 be integrated into the plant control system. The manufacturer·supplied PLC shall be
6 furnished, installed and programmed by the manufacturer. The PLC shall continuously
7 monitor and control the associated system and at the same time shall provide all the
8 required alarms, indications of system parameters, equipment status, etc. to the main
9 control system at the plant.

10 B. Where required as described above, each manufacturer·supplied PLC shall be connected to
11 the Ethernet data highway network for access from the plant control system SCADA
12 computers, as specified in Section 17530, and shall contain a managed Ethernet switch
13 identical to those provided for the rest of the data-highway-connected PLCs. Each
14 equipment manufacturer shall provide all monitoring and control data to be transferred
15 between the PLC and the plant control system in contiguous blocks of PLC registers to
16 facilitate block read and write commands for efficient scanning by the control system SCADA
17 computers. These contiguous registers shall be arranged in a single data transfer area, which
18 shall be divided into eight distinct areas with an emphasis on flexibility and future
19 expansion. The distinct areas shall be arranged by data type (analog or discrete), transfer
20 direction (server to PLC or PLC to server), and, where applicable, implementation schedule
21 (current or future). Where required, peer-to-peer communication between PLCs shall
22 likewise be accomplished using separate blocks of contiguous registers. Where individual
23 equipment PLCs are not required to be connected to the plant control system via the data
24 highway network, they shall provide the individual hardwired signals as specified in the
25 Contract Documents. Data and commands for connection to the control system are described
26 in the Drawings, the individual equipment specification sections, and in Section 17950 -
27 Functionol Control Descriptions.

28 C. The operator interface fDr control of each individual system shall be performed by IDeal
29 operatDr interface units as specified in Section 17125 or individual pilot devices on the
30 equipment local control panel, as specified in the associated eqUipment specification
31 section. Additional operator interface functions shall be provided through the plant cDntrol
32 system as specified in the respective equipment specifications and in Section 17950.

33 D. Where operator interface and control functions are required to be prOVided through the
34 plant SCADA system, the individual system supplier shall be responsible for coordination with
35 the instrumentation subcontractor to provide a complete and working eqUipment control
36 system. The individual equipment supplier shall also be responsible for limiting the access of
37 the plant control system to the equipment PLC code so as to prevent malfunctions of the
38 equipment and any failure to continuously perform its intended functions. The equipment
39 supplier shall also prOVide direction in the configuration of the SCADA software's security
40 system by the instrumentatiDn subcontractor to limit access to the control functions of the
41 equipment control system to authorized personnel only. The equipment supplier shall
42 cODrdinate testing of the completed system with the instrumentation SUbcontractor, which
43 shall conform to the requirements of Section 17072 - Field Testing.

44 E. The Contractor, equipment supplier and instrumentation subcontractor shall coordinate
45 testing and startup of the equipment provided by the equipment supplier with the plant
46 SCADA system, including but not limited to the following tasks:
47 1. Provide assistance with control system testing of inputs, outputs, and control strategies
48 as needed.
49 2. PrDvide support or interface work necessary to perform physical checkout and field
50 testing to the final field devices. The schedule may require the instrumentation
51 subcontractor and equipment manufacturer personnel to perform loop checks
52 simultaneDusly, as directed by the Engineer.
53 3. Coordinate and assist as needed to maintain I/O connectivity throughout the system.
54 4. Ensure personnel safety while equipment is exercised via the plant control system.
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5. Ensure that process, instrumentation, and control equipment are not damaged while
equipment is exercised via the plant control system.

6. PrC';;GE ~EiT,pG;-03.'y .,"\udificot;Ufl:> tv field cJeviu::'5 ana trleir Terminations. \{ neeoeo.
7. Providing labor and supervision which may include, but is not limited to: electricians,

instrument technicians, manufacturer's representatives, and individual(s)
knowledgeable about the process startup and operation.

8. Operation of process equipment for verification of each plant control system input and
output.

9 3.2 REQUIREMENTS

10
11

A. Refer to Section 17000, Part 3.
END OF SECTION
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SECTION 17125

2 PLC OPERATOR INTERFACE PANELS (alP)

3 PART 1 - GENERAL

4 1.1 THE REQUIREMENT

5
6
7

A. The Contractor shall furnish, test, install and place in satisfactory operation all operator
interface panels, with all spare parts, accessories, and appurtenances in all PLC cabinets as
herein specified and as shown on the Drawings.

8 1.2 SU PPLIERS

9 A. The filter manufacturer shall provide eight operator interface panels programmed as
10 reqUired for filter monitoring and control.

11 B. The adsorption clarifier manufacturer shall provide three operator interface panels
12 programmed as required for adsorption clarifier monitoring and control.

13 C. The systems integrator shall provide one unprogrammed spare operator interface panel.

14 PART 2 - PRODUCTS

15 2.1 OPERATOR INTERFACE PANEL - COLOR GRAPHIC TOUCH SCREEN

16 A. Operator Interface Panels shall be provided to view and control PLC parameters and to
17 display alarm messages using a graphical user interface. The alP shall provide the following
18 features as a minimum.

19 1. Color active matrix touch screen.
20 2. 304 mm X 228 mm display size.
21 3. 1023 X 768 pixel resolution.
22 4. Ethernet communications.
23 5. 24 VDC power from a power supply in the associated PLC cabinet.
24 6. Allen-Bradley Factory Talk programming software.
25 7. NEMA 4X.
26 8. Conformal coating on circuit boards, copper side, and component side.
27 9. All Operator Interface Panels (11 total) shall be Allen-Bradley PanelView Plus 1500.

28 PART 3 - EXECUTION

29 3.1 REQUIREMENTS

30
31
32
33
34
35

36
37

38
39

A. The OIU shall be configured to display all PLC I/O, set points, and parameters. All equipment
failures shall be alarmed. PLC I/O values and operator-entered set points shall be displayed
with associated units and service descriptions. Menus shall be provided to navigate between
screens of different equipment items. DisplaYs shall be arranged in a hierarchical structure
with displays for specific equipment items grouped together. Additional functionality shall
be as specified elsewhere in this Division.

B. All necessary configuration and programming software shall be provided on CD media and
turned over to the Owner.

C. Refer to Section 17000 for additional requirements.
END OF SECTION
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SECTION 17950

2 Fi..i"CTiONAL CONTROL DESCRIPTIONS

3 PART 1 - GENERAL

4 1.1 THE REQUIREMENT

S
6
7

8
9

10
11

12
13

14
1S
16
17

18
19
20
21
22
23
24

A. The Contractor shall furnish, test, install and place in satisfactory operation all equipment as
herein specified and as shown on the Drawings. The Contractor shall be responsible for
furnishing complete functioning systems as described herein.

B. Together with the control system input/output drawings, the equipment specifications
(including functional descriptions for local equipment control panels), and the Drawings, the
functional control descriptions describe the required operation, monitoring, and control of
the facilities included in this Contract.

C. The functional descriptions contain requirements for furnishing and installing labor and
materials that may not appear elsewhere in the contract documents.

D. All equipment and services required in equipment local control panels provided to
implement the monitoring and control functions described herein or in the process
input/output schedules shall be provided by the Contractor through mdividual equipment
suppliers.

E. Unless specifically stated otherwise, all interconnected wiring between all instruments,
panels, controls, and other devices listed in the functional descriptions as required providing
all functions specified herein shall be furnished by the Electrical Contractor under Division
16. The Electrical Contractor shall provide all cable and conduit required to carry all signals
listed in the process input/output schedules. Special cables that are required for
interconnection between sensors or probes and transmitters or signal conditioners shall be
furnished with the instrumentation devices by the equipment supplier.

2S 1.2 RELATED WORK SPECIFIED ELSEWHERE

26 A. Related sections include but are not necessarily limited to:
27 1. Section 1102S - Filter Units.
28 2. Section 11227 - Adsorption Clarifiers.
29 3. Section 11240 - Chemical Transfer and Metering Pumps.
30 4. Section 11930 - Chlorine Vapor Scrubber System.
31 5. Section 11921 - Chemical Feed: Chlorine.

32 PART 2 - FUNCTIONAL CONTROL DESCRIPTIONS - GENERAL

33 2.1 DEFINITIONS

34
3S

36
37

38
39

40
41

A. RUNNING status signals shall be from auxiliary contacts provided with the motor control
equipment (i.e., starter, VFD, SCR, etc.).

B. AUTO status signals shall be defined as HAND-OFF-AUTO switch in the AUTO position or
process control system in AUTO (versus MANUAL).

C. FAil status signals shall be defined as motor overload and/or any other shut down mode such
as over torque, over temperature, (ow oil pressure, high Vibration, etc.

D. READY status signal shall be defined as all conditions, including equipment control power,
satisfied to permit remote control of the equipment.
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2.2 CONVENTIONS

2 A. Operalor worKslatlOn graphlC dIsplay symboLs ana mOlcalor ilgms on au MCCS, canuol
3 panels, starter enclosures, etc. shall conform to the following color convention:

CONDITION COLOR

Running/On/Open Red
Auto/Ready White

Stopped / Off/Closed Green

Fail/Alarm Amber
Generic Status Blue or White

4 2.3 PROCESS CONTROL

5 A. Where set points, operating limits, and other control settings are provided by the functional
6 descriptions, these settings shall be initial settings only and shall be used for assistance in
7 the initial startup of the plant. All such settings shall be fully adjustable and, based on
8 actual operating conditions; the instrumentation subcontractor shall make all necessary
9 adjustments to provide smooth, stable operation at no additional cost to the Owner.

10 B. Provision shall be made in PLC logic to suppress nuisance alarms and control actions by the
11 following means:
12 1. For alarms and control actions derived from analog input signals, use adjustable time
13 delays and dead bands.
14 2. For alarms and control actions derived from discrete input signals, use adjustable time
15 delays.
16 3. Initial settings for time delays shall be 10 seconds (range 0-120 seconds). Initial settings
17 for dead bands shall be 5% of span (range 0-100%).
18 4. Equipment that is started or stopped manually by the operator shall start or stop
19 immediately, with no time delay.

20 C. All set point control shall be by PID control algorithms. Where only proportional control is
21 specified, tuning constants shall be used to reduce the Integral and Derivative functions to
22 zero. All set points, sequence times, sequence orders, dead bands, PID tuning parameters,
23 PLC delay timers, variable speed operating range limits, and similar control constants shall
24 be accessible and alterable from the operator workstations.

25 D. Unless otherwise specified, all equipment shall automatically restart after a power failure
26 utilizing adjustable start delay timers in PLC control logic. Unless otherwise specified, all
27 PLC control strategies shall be based upon automatic restart after a power failure and shall
28 return to a normal control mode upon restoration of power.

29 E. The PLC shall be capable of receiving initial run·time values for existing and proposed
30 equipment. Initial run-time shall not automatically be assumed to be zero.

31
32
33

34
35

36
37
38
39

F. Equipment failure shall be generated through the PLC for any drive, motor, etc. for which a
command has been issued, but for which the PLC is not receiving a confirming status signal
(e.g., start command with no run feedback). The failure shall be logged.

G. Instrument failure shall be generated via the operator work stations for any instrument
which is generating a signal which is less than 4 mA or greater than 20 mAo

H. A control program that controls multiple pieces of eqUipment shall not be prevented from
running because not all of the equipment is in AUTO. If equipment within an equipment
chain is required to be running for program operation and it is running in HAND or MANUAL,
then the program shall run and control the other equipment that is in AUTO.
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I. All PLC wait states (internal time delays, etc.) after an operator action shall be displayed on
the operator workstation.

3 PART 3 - FUNCTIONAL CONTROL DESCRIPTIONS

4 3.1 GENERAL REQUIREMENTS

S
6
7

8
9

10

11
12
13
14
15

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

A. The contractor shall assign the responsibility of PLC programming for the adsorption clarifier
controls to the manufacturer of the adsorption clarifier. This includes programming of PLC-4
and PLC-5, and the associated Operator Interface Panels.

B. The contractor shall assign the responsibility of PLC programming for the filter controls to
the manufacturer of the filters. This includes programming of PLC-2 and PLC-3, and the
associated Operator Interface Panels.

e. The contractor shall assign the responsibility for the plant SCADA system programming to the
Systems Integrator. This includes PLC-l, PLC-6, PLC-7, PLC-8, PLC-9, and PLC-l0, and the
two SCADA computers. The Systems Integrator shall also be given the responsibility to
coordinate his display, control, trending, and data logging with the adsorption clarifier
manufacturer and the filter manufacturer.

D. Refer to drawings E001, E002, and E003. These draWings indicate discrete inputs, discrete
outputs, analog inputs, and analog outputs connected to the PLC shown.
1. Discrete inputs shall be displayed on the Operator Interlace Computer (OIC) screens as

status or alarm points, as applicable.
2. Discrete outputs shall control equipment as described in part 3 of this specification.
3. Real·time trends, historical trends, and digital value displays shall be configured in the

OIC and displayed for analog signals. Flow signals shall be totalized and stored in
retentive memory. Instantaneous values of pressure, loss-of·head, turbidity, flow, and
levels shall be logged to the hard disk each 15 seconds.

4. Analog outputs shall control equipment as described in part 3 of this specification.
5. Pumps shall have HAND/OFF/AUTO switches configured on the OIC screens.
6. Motor operated valves shall have HAND/OFF/AUTO switches and manual OPEN/CLOSE

switches configured on the OIC screens. For modulating valves, provide a manual
positioning control on the OIC screens, active when the switch is in HAND.

7. Alarms that are generated by PLC control panels, equipment control panels, and
Variable Frequency Drives shall be displayed at each Ole. Refer to approved shop
drawings and wiring diagrams for the above equipment.

8. Pump, filter, and adsorption clarifier run times shall be totalized.

34 3.2 MIDDLE FORK RAW WATER PUMPS

35
36

37

A. Pumps at the Middle Fork Raw Water Pump Station selected to run are manually started and
speeds are manually set to the desired raw water flow.

B. Multiple pumps running simultaneously shall run at identical speeds.

38 3.3 SOUTH FORK RAW WATER PUMPS

39
40

41

A. Pumps at the South Fork Raw Water Pump Station selected to run are manually started and
pump speeds are manually set to the desired raw water flow.

B_ Multiple pumps running simultaneously shall run at identical speeds.

42 3.4 SOUTH FORK RAW WATER CONTROL VALVE

43
44
45

46

A. The South Fork raw water control valve is automatically positioned to maintain the inlet
pressure to the control valve as required to keep the water level in the gravity inlet pipe
near the highest elevation of the pipe.
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B. The initial setpoint shall be 15 feet below the high point of the pipe.

2 3.5 RAW WATER FLASH MIXERS

3

4
5

A. Flash mixers are manually started and the speed is manually set.

B. Start/stop, speed control and speed indication is available from the computer, at the VFD,
and on a control station located near the mixer.

6 3.6 FLOCCULATORS

7

8
9

A. Flocculators are manually started and the speed is manually set.

B. Start/stop, speed control and speed indication is available from the computer, at the VFD,
and on a control station located near the flocculator.

10 3.7 SEDIMENTATION BASINS

11
12

A. The level in the sedimentation basin effluent channel is measured. Low and high level
alarms allow the operator to manually adjust raw water flow if necessary.

13 3.8 INTERMEDIATE BOOSTER PUMP STATION

14
15
16

17

18
19

20
21
22

23
24
25

A. Booster pumps are variable speed operating on VFDs. In AUTO as selected at the VFD, speed
is automatically controlled by the level in the filter influent channels. The level transmitter
used for control can be selected.

B. Speed control is implemented with a PID controller configured in PLC software.

C. Pumps shall automatically stop if low level is detected in the sedimentation effluent trough.
Manual reset is required to enable automatic pump operation.

D. Pumps shall automatically stop if [ow level is detected in the sedimentation effluent trough.
Manual reset is required to enable automatic pump operation. Multiple pumps operating
simultaneously shall run at identical speeds.

E. The pumps shall be capable of running in manual mode during bypass of the sedimentation
basin. In this mode, the pumps shall not automatically stop on low level in the
sedimentation effluent trough.

26 3.9 ADSORPTION CLARIFIERS

27

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

A. Normal Operation:
1. Water enters each tank through an influent flow control (modulating) valve. The inlet

valves modulate to maintain a constant flow into the clarifier.
2. Clarifier flowrate shall be determined by splitting the flow to each clarifier equally.

This will be done by monitoring the flows to each in service clarifier (whether in flush
mode or not) and splitting the flow equally among them. If all clarifiers are registering
no flow (as on initial startup), flow shall be divided based upon the total of all the in­
service filter flows.

3. The maximum flow to any clarifier shall be 4.6 mgd, this shall be the peak flowrate
allowed in the PLC. If flow rises above this condition, an alarm shall sound and flow
through each clarifier shall be automatically reduced to 4.6 mgd by the inlet modulating
valves. The resulting change in the filter influent channel shall automatically adjust the
speed of the intermediate pumps to maintain the level in the filter influent channel at
the level setpoint.

4. All clarifiers in operation are to maintain the same flowrate, unless one is in flush mode,
see below.

5. The clarifiers shall operate in normal mode until either condition is reached:
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4
5
6
7

a. Headloss across the clarifier media increases to the point that it is four feet above
the clean bed head\oss (adjustable)

b. A. preset operation Lime limit has been reacheci \adjuslaOle)
c. A selector switch shall provide override of the automatic flush initiation to allow

manual flushing of each unit
6. If head loss increases to six feet above the clean bed head loss, the unit shall be taken

out of service and an alarm shall sound.

8 B. Flush Cycle:
9 1. When a flush cycle is initiated, the PLC shall check to ensure that no other clarifiers or

10 filters are in backwash mode. If any other units are in backwash mode, the influent
11 valve shall close and all flow to the clarifiers shall be split equally among the remaining
12 in service clarifiers.
13 2. The backwash valve shall open and the effluent gate shall close, causing the water in
14 the trough to flow to waste;
15 3. The influent valve shall slowly close (0·300s, adjustable);
16 4. The air inlet valve shall open
17 5. One blower shall be turned on and the speed slowly ramped up to the preset maximum
18 in a preset amount of time (0·3OOs, adjustable). During this step air is distributed to the
19 bottom of the adsorption clarifier. This causes expansion and fluidization of the
20 adsorption media; excess solids are scoured, forming a slurry.
21 6. After a preset time period (0·300s, adjustable), the influent valve shall reopen and
22 flushing commences.
23 a. In this mode, the water level rises until it breaks over the lip of the waste trough
24 above the clarifier compartment, allowing the clarifier flush water to discharge to
25 waste.
26 b. In flush mode, there shall be an additional mode of influent operation. In this
27 mode, the operators may choose to operate as normal with flow split equally among
28 the clarifiers, or they may choose a preset "flush rate", and the influent modulating
29 valve on the flushing clarifier will position to allow this preset "flush rate" to flow
30 to the clarifier. The other clarifiers will equally split the remainder of the flow.
31 c. The flush cycle continues for a preset duration (0·500s, adjustable),
32 d. The influent valve is slowly stopped (0-300s, adjustable).
33 e. The air continues for a preset interval (0-120s, adjustable) to re·level the media bed
34 and dissipate any flow currents induced by the flush cycle.
35 f. The blower is brought out of service.
36 g. The air influent valve is closed.
37 h. A short period (0-120 s adjustable) of no water or air flow permits the media to
38 return to its normal depth against the retainer panels.
39 i. The influent valve is opened and modulated to run at the normal influent rate;
40 j. A rinse to waste cycle (60·360s, adjustable) is initiated
41 k. After the rinse to waste cycle, the effluent valve is opened while the flushing valve
42 is closed, putting the unit back into service and ending the flush cycle.

43 C. Adsorption Clarifiers Operator Interface Panels (3 total):
44 1. Panel shall provide the following functions (through the HMI Interface):
45 a. Influent Valve Open/Close/Auto Switch and valve PID controller.
46 b_ Flush Valve Open/Close/ Auto Switch.
47 c. Clarifier Effluent Gate Open/Close/Auto Switch.
48 d. Air Scour On/Off/Auto Switch.
49 1) Turning air switch on will result in the air scour valve for that clarifier opening
50 and the lead blower slowly coming up to preset filter air scour speed in
51 approximately 3 minutes (adjustable). The blower will not go above this speed
52 unless the preset adsorption clarifier speed is adjusted.
53 e. Blower selector switch (Blower 1/Blower 2).
54 f. Clarifier Loss of Head Display (always displayed when panel not in use).
55 g. Clarifier Effluent Turbidity Display (always displayed when panel not in use).
56 h. Comply with Section 1127 - Adsorption Clarifiers.
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· 1 2. The touch screen color graphic operator interface panel shall be configured to display
2 touch link graphic symbols for switches and controller face plates for operator input to
3 control the clarifiers. Valve status and valve positions shall be shown as active graphic
4 symbols. Digital values for head loss, flow, and turbidity shall be displayed.

5 3.10 FILTERS

6 A. Filter effluent flow is automatically controlled by the modulating effluent valve to maintain
7 the operator entered setpoint. Effluent flow control is implemented by a PID controller
8 configured in PLC software.

9 B. General:
10 1. All filters will be automated and integrated into two PLC systems, one for filters 1-4 and
11 one for filters 1-5. .
12 2. Filter run time will be monitored and totalized by the PLC. A filter will be considered to
13 be on-line if its influent valves are full open and its effluent valve is at least partially
14 open.
15 3. Filters will be selected for operation by the operator at the computer. The quantity of
16 filters required will be calculated by the operator or the PLC based on the plant flow
17 setpoint.
18 4. The flow setpoints to the individual filters will be calculated either in the PLC as the
19 quotient of the plant influent flow divided by the quantity of filters on-line or a set flow
20 rate shall be maintained with any variation in flow rate handled by the overflows. The
21 option to automatically adjust setpoints to compensate for filters in backwash shall be
22 provided. The maximum filter effluent flow setpoint shall not exceed 1340 GPM under
23 any circumstances.
24 5. Tile filter effluent flow valves shall be adjusted to maintain a constant water level in
25 the filter influent channel, using an operator adjustable set point. When a filter is in
26 backwash, filter operation may not keep up with the influent flow depending on how the
27 filters are controlled and the level in this channel will rise. At that point, the booster
28 pump station to the adsorption clarifiers will slow down, allowing Water to rise in the
29 sedimentation basin and the influent flow to the filters will be reduced.
30 6. All automated filter valves will have motorized actuators controlled by integral reversing
31 starters. All valves will be power·to-open/power-to-close, two position service except
32 the filter effluent valves which will be modulated by 4-20 mA signals. All valves will
33 have full open/full closed limit switches monitored by the PLC.
34 7. Each filter effluent valve will be controlled by a PLC programmed PID algorithm with 4·
35 20 mA output to modulate the respective valve to maintain setpoint.
36 8. All filter valves will further have programmed override to force closure on any of the
37 following:
38 a. Filter deselected for operation at computer.
39 b. As required during backwash sequence.
40 9. Each filter will be equipped with an effluent flow meter, effluent turbidimeter, and loss
41 of head transmitter, with all signals input to the PLC.
42 10. Filter status will be tabulated on a computer filter summary screen and schematically
43 displayed on individual filter graphic screens. The graphics will also be displayed on the
44 respective operator interface terminal (OIT) at each filter console.

45 C. Filter Backwash:
46 1. The filter automatic backwash sequence will be PLC controlled and may be initiated by
47 one of the following events:
48 a. Operator directed start.
49 b. Elapsed time since last backwash (if enabled).
50 c. High head loss (if enabled).
51 d. High turbidity (if enabled).
52 2. The PLC shall provide an interlock that requires no other filter or adsorption clarifier is
53 in backwash or flush mode prior to initiating a backwash. If the preset conditions above
54 are reached while another filter is being backwashed or an adsorption clarifier is in flush
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mode, an alarm will sound and the backwash will not be initiated though the filter may
be left in service.

~. P,;Oi'" ~o li,;~;a'.:.;ng boc~ ..... osk opcr-olor corl~tnllO lrlE' oacKwasn Snail be QDlalnea (nrougn
the plant computer.

4. All filters will use the same preprogrammed sequence, but different setpoints between
filters for blower speed and backwash flowrate may be entered by the operator. A
backwash setup screen will be configured at the computer or respective OIT to provide
operator entry of;
a. All adjustable time and flow setpoints.
b. Selectively enable or disable automatic backwash initiation by elapse time,

headloss, or turbidity.
c. Select automatic return to service after backwash individually for each filter.

5. Operator directed backwash initiation will be accomplished from either the computer or
the respective OIT at the filter console. Backwash progress will be displayed by step
number at both computer and OIT with the capability to hold, resume, and reset in any
step.

6. The backwash sequence will be programmed in each PLC.
a. When initiated, the following steps will be automatically performed.

1) Capture date and hour, backwash totalizer reading, elapse run time, turbidity
and headloss for filter backwash daily report.

2) Close filter influent valve and confirm.
3) Drain filter down to programmed level.
4) Close effluent valve and confirm, zero the effluent flow setpoint.
5) Open drain valve and confirm.
6) Open air scour valve and confirm.
7) Energize air scour blower and confirm run.
B) Ramp air scour speed slowly up to preset maximum in preset amount of time (0-

300s).
9) Start backwash pump against closed influent valve for 0·30 s to eliminate air.
10) Open Influent Valve.
11) Ramp backwash flow setpoint to 500 gpm (adjustable), by modulating backwash

pump control valve (adjustable from OIT) and hold until water level reaches
preset (adjustable from OIT) setpoint. This is the concurrent backwash. The
filter backwash pump shall only start when the control valve is closed and the
pump is at deadhead.

12) Close air scour valve and confirm.
13) Deenergize air scour blower and confirm off.
14) Ramp backwash flow operator setpoint initially set at 4,000 gpm over the course

of approximately operator entered duration of 60s (adjustable) and hold for
adjustable time (0·15 min adjustable). This is the water only backwash. The
operator may change this flow setpoint for each individual filter, so that there
is a potentially different backwash flow setpoint for every flIter.

15) Ramp backwash flow setpoint to agpm.
16) When backwash flow rate declines to 2,000 gpm, close drain valve and confirm.
17) Open influent valve and confirm.
18) Stop backwash pump when backwash flow rate declines to a gpm, confirm off.
19) Hold until filter level rises to programmed refill level.

a) If return to service is selected, enable the filter to waste sequence (steps 20­
22i.

b) If return to service is de-selected, close all valves and hold.
20) Capture the backwash totalizer reading and calculate volume used for daily

report.
aj Open the filter to waste valve and confirm.
b) Hold for either a programmed time duration, or until a preset turbidity

measurement is obtained, at operators option. If turbidity measurement is
utilized, alarm will sound after preset amount of time.

c) Close the flIter to waste valve and totalize filter to waste volume.
d) Enable the effluent valve and ramp the effluent flow setpoint to the calculated

value.
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1 e) Capture headloss and turbidity after filter to waste sequence for daily report.
2 21) Filter to waste sequence (steps 20·22) shall be automatically run when placing
3 any filter on tine.
4 22) The progress of filter backwash duration will be monitored by the PLC and
5 compared against a benchmark duration. Excessive backwash elapsed time will
6 be alarmed as an automatic backwash failure individually for each filter. Any
7 singular failure will not inhibit other filter backwash, however, the affected
8 filter will be taken off·tine and held for inspection. The benchmark and elapsed
9 time will be concurrently displayed at the computer and OIT with the capability

10 for operator alarm override if the backwash is attended.
11 23) In addition to automatic backwash the operator shall have the ability to perform
12 a manual backwash from each respective console. The backwash pump and air
13 scour blower shall have OIT Start/Stop pushbuttons which will allow the
14 operator to manipulate the devices individually from the touch screen when in
15 manual mode. The operator shall also have the ability to set the backwash flow
16 rate and blower speed for manual backwash execution.
17 24) The backwash pump shall be interlocked to only start when the control valve is
18 completely shut, and every backwash sequence shall return control valve to
19 closed position. This is to protect the filter underdrain from blow·outs due to a
20 short duration pressure surge.

21 D. Filter Operator Interface Panels (8 total):
22 1. Panel shall provide the following functions (through the HMI Interface):
23 a. Influent Valve Open/Close/Auto Switch (for both influent valves).
24 b. Filter Drain Valve Open/Close/Auto Switch.
25 c. Filter Effluent Flow Control Valve Open/Close/Auto Switch.
26 d. Filter·to Waste Valve Open/Close/Auto Switch.
27 e. Air Scour On/Off/ Auto Switch.
28 1) Turning air switch on will result in blower slowly coming up to preset filter air
29 scour speed in approximately 4 minutes. The blower will not go above this
30 speed unless the preset filter speed is adjusted.
31 f. Backwash Pump On/Off/Auto Switch.
32 1) Turning pump switch on will result in pumped flow slowly coming to preset
33 value over 5 minutes.
34 g. Backwash Flow Control Valve On/Off / Auto Switch.
35 h. Backwash Filter Isolation Valve On/Off/ Auto Switch.
36 i. Filter Loss of Head Display.
37 j. Filter Effluent Turbidity Display.
38 k. Effluent Flow Display, with indication of Filter to Waste or Filtered Water condition.
39 l. Filter water level
40 m. Backwash control valve positioner
41 n. Comply with Section 11025 . Filter Units.

42 E. The touch screen color graphic operator interface panel shall be configured to display touch
43 link graphic symbols for switches and controller face plates for operator input to control the
44 filters. Valve status and valve positions shall be shown as active graphic symbols. Digital
45 values for head loss, flow, and turbidity shall be displayed.

46 3.11 CHEMICAL ADDITION

47 A. Chemical pumps listed below shall be paced to the indicated process flow. The ratio of
48 chemical flow to process flow is set by the operator at the Ole. Chemical delivery to the
49 system is maintained at this ratio as the process flow varies.

50 B. Chemical flows are measured by rotometers equipped with flow transmitters.

51
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C. Configure PLC software for pacing the chemical feeders as shown in thetable below:

r CHEMICAL DOSING POINT PACING FLOW SIG~AL
I,

Fluoride Front of CCT Filtered Flow
Chlorine Front of CCT Filtered How
Chlorine Filter Influent Channel Filtered Flow
Chlorine Static Mixer Clarified Flow
Chlorine Flocculation Raw Water Flow
Chlorine Rapid Mix Raw Water Flow

Sodium Permanganate Pre-Rapid Mix Raw Water Flow
! Caustic Pre-Rapid Mix Raw Water Flow

Polyaluminum Chloride (PACl or Coagulant) Rapid Mix Raw Water Flow

Polyaluminum Chloride (PACI or Coagulant) Adsorption Clarifier Clarified Flow
Chlorine Dioxide Rapid Mix Raw Water Flow

1"-
Sodium Chloride Chlorine Dioxide Generator Generator

Powdered Activated Carbon (PAC) Rapid Mix Raw Water Flow
Powdered Activated Carbon (PAC) Static Mix Clarified Flow

Polymer - 1 Flocculation Raw Water Flow
Polymer - 1 Filters Manual
Polymer - 2 Static Mixer Clarified Flow

Filtered Flow - Sum of all active fitter effluent flows.
Clarified Flow'" Sum of aU (Iariner flows
Raw Water = Sum of Middle and South Fork raw water flows

2 D. OPEN/CLOSE/AUTO selector switches shall provide control of the solenoid water valves for
3 the chlorine injectors. In AUTO, the valves will open when the plant is filtering water and
4 will close when the plant stops.

5 3.12 CHEMICAL TRANSFER TO DAY TANKS

6 A. The level in each -chemical storage tank and day tank is measured.

7 B. When the day tank level drops to the low setpoint, the operator will be notified via the plant
B computer and the selected transfer pump will start and fill the day tank when directed by
9 the plant operator.

10 1. If the day tank level transmitter fails and the transfer pump fails to stop, the level in
11 the day tank will rise to the backup stop float switch at which point the transfer pump
12 will stop and lock out. Manual reset when the level decreases below the float switch is
13 required for continued operation of the transfer pump.
14 2. The operator may interrupt the pump operation at any point from the SCADA system.

15 3.13 FINISHED WATER PUMPS

16 A. With the HAND/OFF/AUTO selector switch located in the finished water pump VFD is in
17 AUTO, the pumps selected to run will operate in lead, lag, standby sequence to maintain the
18 level in the clearwell at the operator entered level setpoint.

19 B. Existing discharge check valve operation shall remain.

20 C. If low water level in the respective pump wetwell occurs, the pump will stop. Manual reset
21 of this alarm is required.

22 3.14 CT CALCULATIONS

23 A. The level in each of the the chlorine contact tanks is measured. This level is automatically
24 controlled to the operator entered setpoint by the variable speed finished water pumps.

12367.13 WASHINGTON COUNTY SERVICE AUTHORITY
MIDDLE FORK WTP UPGRADE TO 12 MGD

09-17950 - Addendum 1.doc - 9

AUGUST 2010



1
2

3

4
5
6
7
8
9

10

B. Chlorine residual in the chlorine contact tank is measured by the finished water chlorine
analyzer.

C. Finished water flow is measured.

D. The SCADA system calculates the CT parameter by multiplying the detention time in the
chlorine contact tank and the chlorine residual downstream end of the tank. Detention time
shall be determined by measuring the individual floor area of each of the chlorine contact
tanks and the connecting channel. The tanks in operation shall be entered by the operator,
and CT calculated based on utilized tanks. The result is stored each minute on the system
drives and is displayed and trended at each computer.

EN D OF SECTION
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INTRODUCTION

The V,'35hington County Sen'ice Authority plans to build additions to the \-1iddle Fork Water
Treatment Plant located at 18385 Jeb Sruart Highway in Abingdon. Virginia. Construction of
the interim impro"ements are planned to begin in the Spring of 20 J O. Once the interim
improvements are complete, a second expansion \\ill increase the plant capacity to 12 million
gallons per day ('vfGD). v,'e completed a geotechnical study for the interim improvements
and the report W35 dated November 2009. This repon addresses the improwments to expand
to a 12 MGD plant. The results of the study. presented in outline and tabular form. comprise
this report.

Purpose of Stud~': Provide geotechnical engmeenng advice and recommendations for
foundation design of the structures.

Elements of Study: Ten soil borings were completed during the explorations for the interim
improvements. An additional 6 soil borings were completed during this phase of field work.
Review of existing data. a site reconnaissance. and an analysis of the collected data were also
performed.

SITE DESCRIPTION

Location: The existing plant site is located on the e35t side of Jeb Stuart Hwy ILS 58) just
south of the 'vfiddle Fork of the Holston Riwr bridge about 3 miles e351 of Abingdon,
\' irginia.

Topography: The existing plant site sits about 10 to 20 ft above the Jow-Iying flood plain of
the Middle Fork of the Holsto'n River. The structures are surrounded by grassy areas and
payed parking. We understand that man-made fill was constructed to prepare the existing site.
Surface drainage is considered good to excellent.

PROJECT DESCRIPTION

To reiterate, after construction of the interim improvements are complete, plans are to increase
the plant capacity to 12 MGD. This work "ill funher increase the size of the filter plant
building Additionally, a new intermediate booster pump station. a chemical feed building,
and construction of additional flocculation basins are planned.

Geotechnical Study - 12 MGD Impro\"ements. ~'[iddle Fork \\'ater Treannent Plant
Abingdon, Virginia
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SDIMARY OF SCBSCRFACE EXPLORATIO:-;

irest Borin!!s - includes borings during field work for interim improvements and 12 MGD exoansion

No. of Borin!!s: 16
Drilling Contractor: S&ME

Truck-mounted CM!: 55

Otber - Four-wheel ATV D<

lltiu Tools
Hollow-Stem Au!!er to<.

Ran!!e in Deoth, ft: 7,9 to '),7

Crew: Dave and Dana. Adam and Brian
Support Vehicles
Water Truck

Front-end Loader
Otber - J-ton truck k

NQ2" Rock bit & harrel ]I.'" Casing
Type of Borin!!s & Drillin!! Ouantities in ft rrvDe of SamDlinl' & Samnlim. Details

f'-A.=:u::JJ!!o:le:.:r...:Pc:r:.:o:.:b:.:e -+-_--I Standard Penetration Test: 5-ft internls or less
Soil- IntermiMent Samplin!! 17~7.0 Extra Samples:

r.:S=,o:..:i.:.,1c:-.::C",o.::n.::ti",n:.:u:::o:::u.=:,-"S:::a.::m::J'p:.:ll.::in::.c.!!'- f-_-I Shelby' Tube: :'-Ione
Boulders Bulk: !\one
~N~'O~;Z~"~R~oc....,k----------f------j

:'Io'\\' Casin~

-\ represenLative of our firm directed the drill crew regarding boring locations and sampling
equirements, He also examined the samples as they were recO\'ered. prepared a field log of the borings,

and adjusted the drilling program to fit the conditions encountered, Soil samples were placed in glas
jars for temporary storage. Boring logs and a sketch of the boring locations are in the Appendix.

Standard Penetration Test - performed by driving a split-barrel sampler (Z" O.D., 1.375" LD.) 1
ft using 140-lb bammer, 30" fall; yields :'II-value Or blo,,'-count in blows per foot that prov'ide,!
relative indication of consistency and den,i~', . I

Geotechnical Study- 12 \-1GD Impro\'emems. Middle Fork Waler Treaanem Plant
Abingdon, Virginia
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SCBSI'RFACE DESCRIPTION

Strata descriptions are summarized in Ihe tables below. For deuuls of individual strata, please
refer to the boring logs in the Appendix. Where possible, the strata descriptions are arranged
in descending order. \Vith discontinuous layers, a given layer may directly overlie more than
one stratum; or the opposite. more than one layer may rest on a single stratum of broad lateral
extent.

DescriptiveTables

I Strarum: Brown. tan
I (Man-made Fill)

and red cia)' with some shale and sandstone fragments, some topsail i

I
ThickDes5 fl: 3 to 10 i N·"a]ues: 3 to 50
Occllrrence: All borings except Borings 8 and 9

I Moisture: Moist to wet I

Properties: Fill composition and consistency is yanable. Fill vanes from soft to vel) oniffbascd
on N-values, but generally was observed as soft to medium; shear mength is judged low 10

! moderate; compressibility is judeed low to hicl1.

I Stratum: Gray organic silt and clay with some brown sand. some gravels (AIIU\';um)

Thickness ft: 6 to 10 I N'Yalues: 3 to 17 I Moisture: Moist to saturated
Occurrence: Borinlts 1,2,8,9, 10, IS and 16
Properties: Alluvial clay and sill \'llJy from soft to firm consistency and alluyial sands range
from very loose to medium in relative density based on N-values; we feel some of me N-values
were elevated due to influence of gravel Or rock fragments; shear strength is judged as low;
comvressibllitv is iudeed as hilth.

Gray weathered to decomposed shale bedrock was encountered in the borings bet,,,een the
depths of 6 and 18 feet.

Groundwater

Water level readings were taken from the open bore holes for up to 24 hours after completion.
Measured levels are shown on the boring logs in the Appendix. For clarity, groundwater
depros noted in the report refer to depth below existing grade.

The groundwater data is considered a "snapshot." Groundwater levels may change
significantly depending on weather conditions and may be influenced by the water level ofthe
rtVer.

Geoledmica! Study - 12 MOD ImprO\enlcnt<. Middlt Fork Water Treatment Plant
Abingdon. Virginia

Page 3 of II .; 3



GEOTECH~[CAL DlSCUSSION, OP[~ro:\"S,A:\"D
RECOMME:WATIONS

Discussion of the proposed structures will be made on an indiYidual basis.

Future Plant Building Expansion

• Structure: In plan. the existing filter plant with interim impro\'ements is
approximately Ius ft x 36 feet. The proposed expansion will increase the owrall size
to about 150 ft x 85 feet. To make room for the expansion. seyeral existing features
"ill haye to be remoyed or demolished. These include abandoned sediment basins
south of the existing plant, an abo\'e ground 48-inch pipeline on the east side of the
abandoned basins. a couple of underground tanks. and some water. electric. and
chemical feed lines.

The western 112 ft x 85 ft has a proposed finished floor ele\'ation of J 788 ft. which
matches the existing clear well floor eleyation. \\'ithin this area. up to 10 ft of cut "'ill
be required on both the east and west sides of the existing basins (to be remoyedl. The
existing basins ha\'e a floor ele\'ation of roughly 1793 feet. After demolition, an
additional 5 ft of cut will be required within this area.

The eastern 38ft x 85 ft will contain adsorption clarifiers and does not ha\e a c1ear­
well floor leYe!. The finished floor eleyation for the adsorption clarifiers is 1798 ft (10
ft higher than the clear well floor). To prepare the area. from ~ to 6 ft offill will be
required.

• Expected Structural Loads: Generally. foundation loads are expected to be light.
Increases in net load are expected to be less than ~ooo psf.

• Subsurface Conditions: Seyeral soil borings were completed in the eastern portion
of the proposed expansion area. ~o borings were completed in the western portion
due to the existing sediment basins and underground utilities in the area.

Based on our borings, from 3 ft (Boring 13) to] 0 ft (Boring ]6) of man-made fill has
been placed along the east side of the existing sediment basins and plant building. The
consistency and the composition of the fill are both Yariable. The fill ranges from soft
to firm and is generally moist to wet. Bro"n, tan. and red clay with some grawl and
weathered shale fragments comprise the fill material.

Geotechnical Study - 12 MGD Impro\·ements. ~liddJe Fork Water Treatment Plant
Abingdon. Virginia
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Based on discussion with plant personnel. some swampy areas used to exist behind the
l.:... ~~~~.i1~ J-lla_ilL '.;:.. T t oc:iit\t \.\t idemill~ci some al1ne swampy sods In Bonngs J. 2. ]5.
and 16. In these borings. we encountered 4 to 10ft of soft, wet, bro"'l1 and gray
organic clay and silt beneath the fill. \\'e described this zone as allmium in our
Boring Logs.

Gray weathered to decomposed shale bedrock was encountered below the fill and'OT
alluvium. The weathered shale bedrock was encountered in the borings at depths
ranging from 6 ft to 17 feet. These depths yield weathered shale bedrock surface
elevations ranging from about 1788 ft to 1776 feet. Generally. the shale bedrock
surface tends to be dropping in ele\'ation as you mo\'e to the north.

• Foundation Conditions: (Separate discussion for c1earwell and clarifier portions
of tbe expansion due to differences in floor ele,·ation.)

Clearwelilevel - Finisbed Floor Elevation, 1788 feet
1. Based on our borings, weathered shale was encountered near proposed

subgrade (ele. 1786.5 ft) with the exception of Boring ~ ""here the shale layer
"'as deeper. Although not confirmed, we presume that the majority if not all
of the existing sediment basins (to be demolished) are founded on weathered
to hard shale. Review of a subsurface investigation completed for the original
plant design recommended bearing on weathered to hard shale.

2. The weathered shale layer is considered a suitable bearing stratum for the
proposed structure: the soft fill and allm'ium are considered unsuitable.

3. Where soft soil is encountered, we recommend undercutting and replacing
with suitable fill material. Based on our borings, we expect any undercut to be
limited to the north east corner of the cleaf\\'ell-Ie\el expansion area (near
Boring ~). Dewatering of the exca\'ation may be required. As recommended
for the interim improvements construction, we recommend using crushed
stone as backfill for any undercut in the area. If groundwater is present. a free­
draining aggregate such as YDOT 1'0. 57 stone is proposed. The granular fill
should be placed in lifts approximately 12 inches thick and compacted
sufficiently to establish a firm stable lift. lf groundwater is not present. dense­
graded aggregate such as YDOT:--Jo. 21A stone is recommended. The dense­
graded aggregate should be placed as controlled fill, described later.

4. For shallow foundations bearing on weathered shale bedrock or compacted
granular fill. placed as controlled fill. an allowable soil pressure of~OOO psf is
recommended for design.

Geotechnical Study - 12 ~IGD Improvements. Middle Fork Waler Treatment Plant
Abingdon. Virginia
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\\nen perfonning any undercuL extreme care will he required to protect from
undermining the existing buildings, Based on a re\iew of a geotechnical slud)
completed for the original plant (dated 1973), the existing plant may bear on
shale bedrock, but this condition has not been confirmed, The use of sheet
piles. staged excavation. and/or other measures may be needed to provide
adequate support, As a precaution, we recommend survey monitoring points
be established on the existing buildings so that periodic checks for movement
can be made,

Clarifier level - Finished Floor Elevation, 1798 feet
I. Based on the variable conditions of the existing fill and the organic soils

encountered, it is our opinion that the existing soil conditions are unsuitable to
support the proposed fill and the proposed structure using a shallow
foundation, We considered undercut and replacement as a remedial solution.
but the higher floor ele\'ation makes this alternative less practical. The depth
of undercut could approach 19 ft (Boring 15) and "'ould likely average in
excess of 10 feel, After the undercut was backfilled. an additional 2 to 6 ft of
fill \\'ould still be required to reach proposed subgrade.

, We recommend this portion of the structure be supported by cast-in-place piles
bearing on the decomposed shale bedrock, We recommend a pressure-injected
pile such as those constructed by Technical Foundations Incorporated.
Richmond, Virginia. A pressure-injected pile is installed by drilling to the
selected stratum "ith a large-diameter (12- to 24- inches) hollow-stem auger.
High-strength cement grout is then injected into the hole through the auger as
it is "ithdra"ll from the hole.

3, We recommend the piles rest on the decomposed shale bedrock, Based on our
borings in the area. decomposed shale bedrock was encountered at elevations
ranging from 1790 ft to 1775 ft. We presume that the piles will be constructed
after the fill has been placed to proposed subgrade. Based on a subgrade
elevation of 1996.5 ft. pile lengths are expected to range from about 7 ft to 21
feet. A bearing capacity of20 tsfis recommended for design of the piles
resting on the decomposed shale bedrock,

4. Pile installation requires the work of a specialty subcontractor. We
recommend the subcontractor be able to demonstrate experience in
successfully completing projects of similar size and scope,

5, An engineer from our office should observe the foundation construction to
verif)" the adequacy of the bearing strata and confirm that the actual soil
conditions are consistent with our interpretations and assumptions,

Geotechnical Study - 12 MGD Improvements. Middle Fork \I'ater Treatment Plant
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Additionally, we would like the opportunity to re\'iew foundation plans and
speclI-,canons pnor 10 bJddtng the proJect.

Intermediate Booster Pump Station

• Structure: Intennediate booster pump station will be constructed along the east end
of the north wall of Sedimentation Basins 1 and 2. Structure will be approximately 32
ft x 27 ft in plan dimensions. Proposed finished floor elevation is 1799 feet.

• Expected Structural Loads: Generally, foundation loads are expected to be light.
Increases in net load are expected to be less than 1000 psf.

• Subsurface Conditions: The location of the structure has moved since our field
work. No borings were completed within the proposed footprint of the structure.
Borings 3 and 4 were made about 50 to 100 ft east of the area and Borings II and 12
were made about 100 ft west of the area. Each of these borings revealed about 6 to 7 ft
of man-made fill above weathered shale bedrock. The fill consisted of tan silty clay
with some sand and gravel. The consistency of the fill varied from soft to fIrm ("l\­
values ranged from 6 to 30) and was moist to wet. );0 water was encountered in the
borings.

• Foundation Conditions:

I. Based on planned floor elevations. little cut or fill is expected. The bulk of me
grade work will be required to install the new pumps and water lines. The
pumps will require about a 1O-ft deep excavation. We recommend all backfill
of excavations be placed as controlled fill.

2. In our opinion, the existing man-made fill is considered as marginal to provide
support to the proposed structure and will require evaluation when the
exca\'ation is made. To evaluate the existing fill, we recommend proof rolling
the area with suitable construction equipment. and·'or observing the bottom of
the exaction with test pits or using a hand auger. The excavation for the
pumps will also afford additional observation of subsurface conditions.

3. The bottom of the structures should bear on finn existing man-made fill
(deemed suitable during construction), new controlled fill. or weathered shale
bedrock. We recommend an allowable soil pressure of 2000 psfbe used for
foundation design.

4. Establish bOllom of structures at least 2 ft below exterior grade.

Geotechnical Study - 12 MGD ImprO\ements, Middle Fork \\'ater Treatment Plant

Abingdon, Virginia
Page 7 of II j



Flocculation Basins

• Structure: Flocculation basins will be constructed on the west side of the existing
flocculation basins. Structure "ill be approximately 47ft x 22 ft in plan dimensions
and has a proposed floor eleyation of I795 feet. Sewral existing water lines and
electrical lines will haye to be remoyed or relocated. Based on estimated floor lewis.
8 to 12 ft of cut are expected.

• Expected Structural Loads: Generally. foundation loads are expected W be light.
Increases in net load are expected to be less than 1000 psf.

• Subsurface Conditions: Borings 5 was made near the southwest corner of the
proposed basins. No other borings were completed in the area due to underground
utilities.

Boring 5 revealed about 8 ft of man-made filJ aboye weathered shale bedrock. The fiJi
consisted of la1l silty clay with some sand and gra\·eI. The fi II was judged soft to firm
in consistency (N-yalues ranged from 8 to 13) and moist to wet. Some ~-yalues were
thought to be inflated due to gra\'e1 in the samples. '\0 water was encountered in
Boring 5.

• Foundation Conditions:
1. Several underground utilities ",ill ha\'e to be relocated to build the basins.

Any backfill for utility relocation should be placed as controlled fill.
2. Weathered shale. existing man-made filL and controlled fill are probable

bearing strata.
3. In our opinion. the weathered shale and controlled filL ifplaced as directed.

are suitable to suppol1the proposed basins. The existing man-made fill is
considered marginal and will require eyaluation when the excayation is made.
To e\'aluate the existing fill, we recommend proof rolling the area with
suitable equipment, or observing the bonom of the exaction with test pitsor
hand auger.

4. The borrom of the structures should bear on weathered shale, controlled till or
firm existing man-made fill (deemed suitable during construction). \\'e
recommend an allowable soil pressure of 2000 psf be used for foundation
design.

5. Establish bonom of strucmres at least 2 ft below exterior grade.

Geotechnical Study - 12 MGD Improvements. Middle Fork Water Treatment Plant
Abingdon. Virginia

Page 8 of II 3



Chemical Feed Building

• Structure: Chemical feed building will be constructed along the west end of the nOl1h
wall of Sedimentation Basins I and 2. Structure will be approximately 67 ft x 33 ft in
plan dimensions. Estimated floor ele\'ation is 1799 feet. Based on estimated Door
levels. little cut or fill is expected.

• Expected Structural Loads: Generall~·. foundation loads are expccted to be light.
Increases in net load are expected to be less than 1000 psf.

• Subsurface Conditions: Borings II and 12 were made in the area of the proposed
structure. From 6 to 7 ft of firm man-made fill were encountered abO\'e weathered
shale bedrock. The fill consisted of red and bro\m silty clay with a few gravel.

'<0 water was encountered in Borings II or 12.

• Foundation Conditions:
1. Based on our borings, firm existing man-made fill is probable bearing strata.
, In our opinion. the existing firm man-made fill is considered suitable to

support the proposed structure using a shallow foundation. ~'linor undercut
and replacement v.ith controlled fill may be needed if soft soil is encountered.

J. The bottom of the structure should bear on firm existing man-made fill. For
design of spread andior continuous footings. we recommend an allowable soil
pressure of 2000 psf be used for foundation design.

4. Establish bot1om of footings at least 2 ft below exterior grade.

General

With the exception of the free-draining granular base to improve foundation conditions
discussed above, we recommend any fill placed on the project be placed as controlled fill.
described below. Additionally, controlled fill should be placed as backtill when underground
utilities and \'aults are remoYCd or relocated.

All exca\'ations should adhere to current Occupational Safety and Health Adminisuation
(OSHA) requirements.

\\'e recommend an engineer from our office obseryc the foundation exca\'ation to confirm that
conditions encountered are consistent to those observed in the borings.

Geotechnical Study - 12 MGD Impro\ements. >'liddle Fork Water Treatment Plant
Abingdon. Virginia
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Based on Table 1615.1.1 of the 2003 International Building Code. we recommend that for
smmic design. Site Class C be used.

Controlled Fill

• Recommendations

I. Place controlled fill as outlined below:

a. Remove any topsoil in fill area.

b. Construct controlled fill under continuou, obseryation and testmg of
engineering technician from ou! office. Any fill materials should be
approved by the project engineer.

c. Place fill in 6-10 8-in lifts and compact each lift to at least 95% of maximum
density as determined by ASTId ~\'Iethod D 698 (Standard Proctor).

d. Maintain proper moisture content of fill during placement as determined by
technician or engineer.

e. Construct fill during summer or late fall, if possible. to take ad\amage of
fayorable weather conditions for soil moisture control.

Geot<ehnical Study - 12 \1GD Impro\ements. Middle Fork Water Treatment Plant
Abingdon. Virginia
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LijvHTAn0~S

The analysis and recommendations submined in this repon are based on data obtained from
field investigations. This repon does not reflect any \'ariations that may occur between
locations of subsurface exploration. Such variations may not become apparent until
construction is underway. If \'ariations become e\·ident. we should be notified so that
immediate recommendations can be rendered.

This report has been prepared for the Washington County Sen'ice Authorit),', Abingdon,
I'irginia, /0 be used in foundation design and construction of the proposed additions to the
Jfiddle Fork Water Treatment Plant in Abingdon. r'irginia. Anyone using this report for any
purpose other than the projec' described herein mus' dray. his o"n conclusions regarding
construction procedures and soil conditions, We disclaim all responsibility and liabiliT) (or
an)' pari that is rem01'ed. quoted. or reproduced separare~vfrom ,he enrire reporr.

Geotechnical Srudy - 12 MGD Improvements, Middle Fork Water Treatment Plant
Abingdon. Virginia
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>\;OTES TO BORI>\;G LOGS

These notes refer to and are a pan of the accompanying boring logs.

I. The borings were made by a boring contractor under the obsen ation of a
representative of our firm. These boring logs were compiled from field logs and the
results of visual examination ofrhe soil samples.

2. The logs of the borings apply only ar rhe specific boring locations and on rhe dares
indicated. They are nor warranted to be representative of subsurface conditions at
orher locations and times.

3. The depth of the indicated boundaries beTween soil strara IS approximate. The
transirion berween the srrara may be gradual.

·t The groundwarer le\'els show"l1 on rhe boring log represent average or ~pical values
obsen'ed during the period of the boring operation or shortly after completion of a
boring. These observations do not reflect seasonal changes in the warer table or rhe
effecrs of intense rainfall or runoff In any excavation, trickl ing flow or seepage may
be encountered from perched water which is at levels above the warer table obsen'ed
in the borings.

5. "Decomposed rock" is residual material having a standard penetration resisrance of 50
blows or more per six inches. Decomposed rock can be an extremely hard and
compact mixture of soil and weathered fragments of rock which may require rock
exca\'ation merhods for removal.

6. "Sound" and,'or "relariwly sound rock" are non-decomposed rock and rock in which
weathering is largely confined to joints. Such rock may be fractured to varying
degrees.

7. Soil samples recovered from the borings have been stored at The Lane Group in
Chilhov,ie, Virginia and are a\'ailable for inspection by appointment. The soil samples
will be discarded two months after submission of our report unless a request is
received to retain them for a longer period.

8. The locarions and elevations of the borings were determined by survey. The locations
and elevations of the borings should be considered accurate only to rhe degree implied
by the method used.

Geotechnical Srudy - 11 ~1GD Impro\·emenrs. Yliddle Fork Water Treatment Plant
Abingdon. Virginia
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LOG OF BORI~G 1

Project: 'v11(ldJe Fork P\am Adc1Tl("1!'1S Location: .-\.b;n~d0n. \".-\

Type of Boring: Soil Borin$! -lntennirtenl Sampling: I Drilling Contractor: S & \1E

!:: ~ c· ::;,:; (j r:i. ~:; C' 'D.:i:1.- Slo111l.G.. •.J _
" UQtf Cum iet<:a: , ,i

-
,-'';I :\" t:athn:-

Stratum Description I
Depth, I BLOWS'

Sample Dr:~CripTiOD
ft 1;~iPRQDj.o:

o
Topsoil 1.0 In.

flLl • brcrv,,'l1 silry clay

Gra~ organic SIL T and CLA Y

IALLCI'rC\lj

Gra\ dc-composed SH t...LE

f--- _-+ ...,Topsoil 1.0 inch

3-4-3 FILL· brou"n silty clay u.ith gra\el
f-- -}------1
f-- -f-------i
f--- - J-H
'-- 5 _-I--------1Gra~ organic SILT. \,"°ct. soft

f--
\\:OH.I.8 G;:!) ~!!gh!!: crgar.ic CL:\Y. \\",2.!er O~ SPD8~

- -'r----~
- -

f------I

15-

-
L-__--I

20 -_-l-_2_3_-_5_0/_0_"_~Gray se\'f'rely \.\. eathued SH -\LE

-
- --=-]:::::~:C:=1I ----------------------1..._ SOlO.: Dinor _

_ 25_

- -

- -
- -
f--- ­
~ 30--,

f-- -.J

t:::=
- -

35

GrouDdwate.. 'oala ~OTES:

Depth, ft I Time, br Deptb, ft I Time, br

5.5 0
30

• '\"0. ofBlou.s Required to Dri\'~';:" 0 D .. I 3-~" I D., Sa.'"'"';p Ie, 6 l"~l"~ lJ(I.::' Ha.rrtr:1er, 3(! F:::!I

..... CQre Recc"e,)" as Percent IJfLc:ng-..h of DnlJ Run RQD is RC'CK Qua!it)- Deslgnallon
Sec: ),"OTES TO BORP.\G LOG \,hich are a pan ol-thio;. \('g

LA'\E E:\GI'\EERI'\G, I"C. P,O. BOX 1340 CHILHOWIE, y.-\ 24319



LOG OF BORI:\'G 2

,Project: \LddJe Fork Plant Additions Locarioo: Abingdon. \' 0\ I

iType arBor-jog: Soil Boring - lnrerminem Sampling I Drilling Contractor: S & \IE

't le\"arron, it: 1"'~4 iDate Started: ~ CJ 2"'1)9 IDate Com leted: :0 ..,~ o<i 1\\ father:

Stratum Description I
Depth, I BLOWS·

Sample DescriptioD
ft [cJiECJRQil*?

°

-1-------1
~ -_-1-__2_-2_-_3_--1FILL - dina. soft. \\ eT

_ 4.3-3 FrLL - red &: tan c1a:-:, few limestone :l'agm~nts. v.er
1------.J

_ 6-4-4 FrL L - Ci'1(l I! "T\~510!"!f ::ag.me!1:s. scoT.. u.~!

1-----1
-
_1-------1

lO 2-2-1 Gra~ organice SILT. rounded pebbles. !'ooft. v..et

f-­
I--

Topsal I • :' inches

FILL· red &: tan cia:

L

------------------------------g

/---,"'=-.=-.,:--.... Gray ~e\erel: weathered SHALE, dry

I-- -
- -
- -
f--

l~_

f-- -
I-- -
L- -
- -
_ 20_

- -
- -
- -

Gray organic SIL T

(ALLlYIl·\l)

Gr3:- v.-earhered SHAL E

..; uger refu~al 3 15.0 fr

- -
'-- 25_

- -
- -
- -
- -
_30_

- -
- ~

- I
- 35--1

Depth. ft

11.0
60

.. . .-". "

.. :-';0. ofBIC'v.,"s Rt"-iuired 1(\ ~Th'e ~,. 0 D. I 3~~" I D. Sampler 6"l"sing 140-lt HaIJ'..rner. 30" Fa]]

_. Core Reco\"e': as Percenl ofleng:h C'lurill Run. RQD i$ Rock Qu"iir:- D.=sig!"Jalio:'l

See ~OTES TO BORr\G lOG" hid are a par! of th:s log.

P.O. BOX 1340 CHILHOWIE, YA 2·019



LOG OF BORi:\G 3

5 &: \IE

\\ c.. thcr:

Sample Description

.~ _ lh'

Location:

liJa[l~ ((jm Icted:

BLOWS·

Soil Boring - rmerminen! Sam lin

Stratum Description

\lIddie Fork Plant !l,ddlt1ons

Type of Boring:

:Project:

S..5 . 135 ft • Hard augeting

FILL· tan silt;. cia:

Gra~ ""-eathered 10 decompo:-ed SHALE

f---
5-4-5 FTL L - ran si1r:- cIa:. sand gra..... el. firm. moisT

f--- -1-------1
f--- -1-- -1
f--- - 4r-- 5 _-1-----3---3---1FILL. dmo. seft TO medium

L

t 22-3-50!O...t (i,.,,> ~f"\('~f"1: \~('?ilr,<",.~d ~H-\lE. ,~~

1

_----------------------------- -~

-f------:-:c:c:----lI ~ _ ~/(l.2 Gra) lime: SHALE. dry

L 10_

~ -
f--- -1--__--./
f-- ~,(I.! Gra.\ decomposed SHALE

<-\u~er refusal ~. 14.0 ft

-
-

f--- ZO_

f--- -

- -

E

- -
- -
_Z5_

- -
- -
- -
f--- ­
r-- 30_

f--- -

- -
- -
- -

35

_____---,_~G:':r~oo:"o:o~dc:~~ao:l"erc.D:;::a~la:.--_r_=_--___1~OT[S:

Depth, ft I Time, br Deptb, ft I Time. br

:4
Dry a
Dry

.. "0 ofBlcm~ Requirt:c Ie' Dri\e~" O!J. 1 ]':'5" I D. Sampler f" ~'sing 1,J~,·!t-Hammer. ~(j" fall
I •• Core Rec('I\"er; a~ Prrrl":f11 ('I1Length ofDrill Run RQD I; Rrd.: Quaiir:- Jt~if,r;a!iun

~ L __l.:S:.:'.:.'.:.~:.:·O:..:T..:E::S:...T:..:O::...:B.::O.:.R;:.·...:.... .::G:.:L"O"G=-".:.t:::ic:::t..:,::.,e:...:.,.:.?"'=-"::."'.:.''::.J-.i.:.,.:.lo,,!'- -J

LA"E E"GI" EERI"G, I"C P.O. BOX 13-40 CHILHO\\IE, YA 243J9



LOG OF BORI:\'G 4

Projc"; \1i'::.::c Fork Planl AdJi\,ons Location: .-\hl,.gdon. \.-\

IT~'pt of Boring: Scil Boring. lmerminent Sampling IDrillin£; Contractor: 5 & ~IE
i

rDate Sianed: iDate Com i'\-"raTher:I Ue\ anon, tr: l~I)J IlJ 2~ U9 If ted: :0 : - 09 I

Stratum Description I Depth. I BLOWS·
Sample DncriptioD

fl tIiE€JRQD*-
o

f--
FILL· Ian c la~ & shale fragmems

'-- - 3-3-3 FILL -Ian clay &: wealhered shale fragments. v.el

E
- ,

- 4-14-16S FILL &.: weathe,ed 5hah~ &: .sand~tone iragmcnts.mo:si

------------------------------ f--
Cira~ weaThered SH Al F

f-- - 3)-~0 {,r:l~ ~f"\ t"re-l~ \\ t"::lfhe,ed ';H ~ L E
I

-
!l, uger rdusaJ ~ 8.0 ft

f-- -
10

~~
f-- 15_

f-- -
f-- -
f-- -
f-- -
_20_

- -
- -
- -
f-- -
f-- 25_

'-- -
- -
- -
- -
_30_

- -
- -
- -
- -

35

Groundw.uer Data :\OTES,

Depth, fr I Time, br Depth, (t I Time. hr ~o water encountered

. \"0. ofBlo\>'s- Required 10 Dri\e 2" 0.0 .. J.]""'5'· l.D.. ';a.rnrler oS" l'"ing ;J0-1t, Hii.rnmu, ~() Fa:'

... Core Reco\er:- as Pe~cenl ofLer:gth ofOrill Run. RQD is Rock Qualit; ;)e~ignE[i,1r1

See \:01E5 10 BOR.!:-:G LOG"" hich are a rar< C'f:his log.

... ·,·-n.

LA:\E E:\GJ"iEERJ"iG, I:\C. P.O. BOX I3~O CHILHOWIE. \'A 2~319



LOG OF BORI::\G :l

Project: .\~lddJe rork Plan! .t..cdl::10nS Lotarian: ;:'ingdc.'n. \",-\

T~-pe of Boring: Soil Borine. - fmerminem Sampling Drilling Contractor: S &: ,IE

[~L\"'i;0r.. [l. :S~J;:: iD,",lc Sl.<i:h:d: ;0 : - ':''1 Date Corn !cted: . '.I _ - '.''1 1\\ e3 rher: ,

Srrarum Description I
Deprb. I, BLOWS·

Sam pIe Description
ft IMcJRQD',
o

FILL - tan & broU11 clay

-
5-3-5 FILL -Ian & brDw!", cla;'. feu gra\l"ls. mois:

- -\----­
f-- -
f-- -1-----
f-- 5 3-6-8 FILL - dmo. son

-

------------------------------~
Gra~ weathered SHALE

A uger refusal E. 1-4.0 f1

_ 3-6-7 FIt I . T 3f! ~ilr: CL ~Y. r0unded r~bJ:11o;"5. 5'.2';."!1"

_f-----...,shaJe fragments. firm. moist

-
10_+__5_-1_4_-_18_...,Gra~ so;"'\ereJ~ ueathered SH.-\LE

f-- -
'-- -:­
_ 20_

- -
- -
- -
f-- ­
...... 25_

f---- -

- -
- -
- -

~O- -
- -
f---- -
f-- ­

'-- -
35

GrouDdwater Data :'\'OTES:
I----=o-e-p"'rb-,"'f:-'-1r-:T:::i::-m:.:e:.:,:::h:::T"T='::D:::ec:p~'b::-,,-f:-'-'I::TC"im-e-,:-b-r-I~0 Water encC1umered

• ~0. ofBk\\s Required II) Dri\"e :" 0 D. I _~-:" I D .. Sampler 6" tsing )4('-lb Hammer. ~(). Fall

.. Core Recc,e:r: as Pe:-ce:nt ofl~71ph (lfDri:1 R'Jn RQD is Rod Ql.:a~i~ ;)~$ gna:i0n

See ~OTES TO BORl~'G lOG \\'hlCh are a par: d :!-,is kg.

,-, ~ ~.-. '"
LA:\E E:'\GI:'\EERI:\G, I:\C. P.O. BOX 1340 CHILHO'YIE, YA 24319



fiLL· bro .... ll &: tan cia}

LOG OF BORI:\"G 6

Project: .\.11Cdk Fork Plant Aoditions Location: Abmgdon. \ A

T~ pe of Boring: Soil Boring -lnterm~nemSampline iDrilling Contrac[Qr: S &: \1E

I [le\ arion. ft: ; ~96 IDate Started: ~G~-Og 102« Com leled: j 0 :- 09 I Weather;

Stratum Description I
Depth. I BLOWS·

Sample Description
ft I IU:~QD··
0_,...- ..,---- _

I---
2-3-2 FILL - bra\\ n & tan c1a~ \l, ith limestone fragments. son

,'-- -1-------1 to medium. \\e[

~ -
I--- _f-------i
r-- 5 2+9 FILL - dmo & stlt

------------------------------ ~
Gra~ weathered SHALE

~uger r~fusal ~ 10.0 Ii

- - 50

- -
- - SllID.l

10_

I--- -
I--- -
I--- -
- -
_15_

- -
- -
- -
- -
_20_

I-- -
- -
- -

G!"a~. SH.....LE fra~e~!s. dr:-

Gra~ decomposed SHALE

- -
_ 25_

- -
- -
- -
I--- ­
_30_

- -
- -
- -
- -

35

_--=-_:-:--,--~G:=-rc:0:.:u:::n:::d~"'i_'.~te:-:r::'D~2~t~.'__::-,::::_-_;___l:"OT[S:
Depth. ft I Time. hr Depth. ft I Time. hr

Df} 0
60

.. "\0. ~.... fB10\\'s Requi:-cd to Dr~\c 2" 0 D.. i .:-:-5" rD. Sample:-6" l.:sir:g l~Ci·lb Hammer. 3'} FaJ)
•• Core RtLL'\ a;. J.S Percent _'f tength of DriH Run. RQD 15 R,x\" Quaji~ Dcsigr.3tiC'n

See'\"OTES TO BOR..r"G tOG \\hi.;h are a pan of.his log.

LA:"E E:"GI:"EERI:"G, I:"C. P.O. BOX 1340 CHILHO\\'I£. YA 24319



LOG OF BORI~G 7

!ProjeCf: .\11dd;r Fe-rk Pian! Add:tiorls

~:pe of Boring: Soil Sarine: ~ Inlenninen! Sam ling

Ll(\ ",,!IUl.I, ,-,. .)e- Ii).ill: SLol.rlt:O. .d.J _ '.'';1

ILocation:

Drillic Conrractor:

Dalt C.vw Jc:lt:d: j ''''; - ,-,';I

Ab:r;gdon. \-.-\

S &. \tE

\\ t.:i.lht:-r:

I Stratum Description
I

D'pth.

"o
I BLOWS'
f.liE€:lRQIl:!'!;

Sam pie Des.cription

FILL - red &. tan cia)

FILL:" - gra) shale fragmenrs

Gra: u eathered SHALE

f--
3-3-2 FILL - red &. tan clay. Irace limestonel"!. ~c>ft ...... et

f-- -f------1
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -'---- -f-----11

- - 4-24-24
_ 5 _-l-------1FJLL - gra) weathered shale fragments

-
SO FIL!.. ..,,, . G:-ay shale f:-a~.e!"!!s. d!')

- --}------1
- -f----.."
f- - 10-22-20
f- 10_...)-------1 FILL 'l? - Gra: \\eachered shale fragments with clay

'-- -
- -

1-----------------------1= _-1=="'~·!!:·I'=::::jGra:decomposed SHALE

-\ugn refusal g 13.- 11 L 15

~=
f- -
'-- -
- -

10- -
- -
- -
f- ­
f-- ­
'-- 15_

- -
- -
- -

- 30-- -
f- ­

f- ­
f- -
'---- ­

35

1-- r-ccG=.'O""".,,d:....T.,,':...'::._0_,_'0"-:-",-=:_--,_-1:"0 TES:

I---"D".,.V..lh.,,-,I..' ~LIT..I:::'m:::e:.:.-'h::..-+_.::D:.:e"'pc::'h:.:,c.:l:.:t_l-IT.:..:.:lm=.,,,h:::.'-1~0 n:ater encountered

• '.:(1. (lf3!c\"~ Req;Jired 1,' 9rjv<= 2" 0 D., 1.3-:5" J.D., S::""'!1pkr 6" L"s!::g !.1i:O-:~ :..{aT.",e~. ::-ij' Fa:

•• CoreR('coy:ry ill P=rcenl e-fLength o{Dr:!! Run. RQD is Rock Q'..la!~<::, Dts;gnalwn

See \OTE5 TO BORf:'G LOG \~",'.cr.:=.re a part 0i:ni~ \og

LA'IE E-"Gl:-'TERI'lG. l"C. P.O, BOX lJ40 CHlLHO\\IL \'A 2~3l9



LOG OF BORI:\"G 8
I IiiProJect: .\lladle Fork Plant Additions Location: .'\Qlilgdon. \.4"

Type of Boring: Soil Boring ~ fnrerm:ntnt S.amp[lng Drilling Contractor: 5 &\lE

'[lentioD, fl: 1-86 ;Dale Started. :0:"09 D.ale Com leted: 10 :- 09 I\'"eathtr:

StraTUm De~rriptioD

I
Depth. I BLOWS·

Sample Description
ft l'IU:¢!R'QDe-:
o

TOPS(HI &:: bro\lm SILT

Tan &: brov.i1 SrL T

Gra) v.eathered to decomposed SHALE

Boring tenninated al I:; 5

-
2-2-1 Top~oi\ &:: brov.n cia) c: STL L 50ft. 5aturared

- -1--------1
- -/-----1
f-- - 5-9-8
f-- 5 _-f--------1 Tan &. brcwncla)e:- SlLT. fot. v,eL roc~ In shoes

E
- 24-50/0.03 Gra; 5t:\er-:! \n~a;hered SHALE

-
~1lI.1

Dino. fev. sandstone fragments

lO_

t -
-
- "'. Gra) decomposeci SHALE

f-- -
___ 15_

- -
- -
- -
- -

20- -
- -
f-- -
I- -
I- -

25- -
- -
- -
- -
- -
_ 30_

I- ­

I- ­

f-- -
'-- -

35

f.c- r-..:G=.r:..:o::u::n::d::~T.'-'I::.rr'::-"D::."'t.:..--_,__=,_-r__1 :"I'OIES:
Depth, fr I Time. hr Depth, fl I Time. hr

0.0 0
0.0 2.f

I
• :'\"(1 ofBlc",;s Requirec IQ Dri\·c :'. O.D .. I 3~5·'] D .. Sampler t." LOsing l-tC'·ib Hammc!. 3(r· Fall

4. Core Rcco\~r: as Perrent ofle;'l£~h ,~{O~il; R-...:n. RQO:~ R,~o:k Qua!i~ DC5:gnati,:'r'i

Sec ..... OTES -:-0 BORI~G lOG .... hich are a par! ~fthjs !og

P.O. BOX 1340 CHILHO\\lE, \-A 24319



LOG OF BORl~G \)

I ProjecT~

T~ pe of Borin Soil BorinlZ . Intermittent Sam Iin2:

Location:

Drilling C'oorraclor:

-\ ';ngdor.. ":.-\

Sd: \1E

StrBtum Description

Gra; organic SIl T

I V .:. - l)';t

! Deptb.

'I ft

o

IDate Com leted;

1 BLOWS'

1;~Qn~

3·1-3

U" 1\.\ e:atber;

Sam pie De~C'riprioD

-\uger refusal g. 8.0 ft

- _-+ "'_.__-1Gra~dec[)mrDsed SHAL E. dr:

- -
- -
_ 30_

- -
- -
- -
- ---1

35

f- --,~=G:'rc:o"'u"'n"'dc."T··C.tce:r::=Dc:a_':..=__::_,__=_:_:_-l:'\OT[S:
Deptb. fl I Time. br Deptb. fI I Time. br

:0 0
00 I
00 c4

• S0 0fBlo ....5 R('~i,,:i,ed 10 0::'\(:" 0.0., 1 :'75" 1D., S3J"!i;;\er 6"l"sing ]~rJ·l\:o :lJ..-:1:ne:, .;(.- F3::
•• Core Re,:C',er; J.S Pnccnl or~engd1 afOril: Run. RQD is Rock Qualit:- Designallo:-.

Sa ~OTES TO E.ORJ~,'-G lOG \\ hich are a part oflr,i~ IOf.
~ --l- ---l:.:.c.:....:::..:..::..::.-.:..::....::==::..::.-_---'.::.:::..-.:.c-=--",,-- _

L ... 'E E\GI'EERI'G. I""C. P.O. BOX 1340 CHILHO\\lL \"A H319



LOG OF BORI:\G 10

Prvjetl: \[iddle Fork PJa;"H Additions locarion; :\t,j"\gd0:l, \ -\ I

Typt of Boring: Soil Boring. Imerrninent Sa'1'lpJing DrilJiD£ Conlractor: 5 & \IE !
EJe\ :anOD. fr: ; """'96 IDBtc Staned: 10::- 09 Date Com leted: : (! ': - ,.,y 1\\ eather:

Stratum Description
I

Deptb. I BLOWS·
Sample Description Ift k~D·~·

°
2-2-3 FlLL -tan & fed clay. medium. n'el

\----

-f-------i-
5 _J---2--4--4---.1 FILL . dino

FILL· ran & red ::: la~

WOH~2.1 FILL - d:t"T0. s0tr
-f---~

-f-----i
- 3·3-2

10_J...------IFlLL. dino

Gra)SA~D

Boring Terrninaled ~ ::3. 7'

Gray ",eathered to decomposed SH A.LE

- -
- -
- -
f-- _f------j
~ IS 4-3-3 Gra) sllr: SA.:'\D (allu\"ium)

f-- -

- -
- -f---::-:-:---1_ 5M1.2 Gra: decomposed SHALE, dr:

_ 20_

- -
- -
- -f------;-;-:-:----if--------------------1_ ",.,
_25_

- -
- -
- -
- -
_ 30_

- -
- -
- -
- -

35

1- -,-----,r:~G"'"o,,u:.:o:.:d.;;"',.:·a:.:te::'::_=D-=a.::t.'__::-,_=_,____,.___1:'-iOTES:
Depth. ft I Time. hr Depth. ft I Time. hr

~3,O 0

~ 0,5 24

• '\"0. C'fB1C'w~ Requird 10 Dri\'f' :'. 0 D. 1.3-~" 1.D. SJ.mpkr (," lOsing ).i0-1[,> Harr,m("~ 30'- F21~l

•• (OTt" RCC0\ er:-; a$ Percen! of Lenglh ('If Drill R~m RQD is Rl'ck Ql1alir; De,ign,d:liCl(l

Sr;:I:" :--;OTES TO BOR.'"\:G lOG ,.hich an ~ pari (·fmi5 ]C'g.

LASE E'\lCI:'\EERI:'\G, I:'\C. P.O. BOX 13~O CHILHO\\IE, \'A 24319



LOG OF BORL\G 11

Projtcr: V.-ashJn{'or, Count). Ser\ ,;.:e A ... lhl.lrit) ·]2 ;ngd l:i1i:;n(l\e",~,1lS Location: ..:.. t'.ng,,:o:1, \ ".-\

T:,:pf' of Boring: Soil Boring -lmerrr.inem Sampling Drilling Contractor: S &; .'IE

Ue\arIOD. ft: IUate StaTTed: 4 J2 :1) Oale Com leted: " I: "j 1\\ ealher;

SrrafUm Description
I

Deptb. I BLOWS·
Sample Description

(t I REClRQD·.·

<\uger refusal ~ ~.9 ft

3-4-6

o _-,- ,-- _

I

FfLL - Red, brown and tan \: lay

v.. ltr. rev. \~ea[herec s~aJe fr.agme:;ls

Aclger rl"fusaJ e: -.9 ft

'--
4-6.6 FrLL· red (lay. firm ar.d browr: silt:' clay. rirm. moisT

- -1--------1

1'=oJ fiLL· un silt:' clay. rev. v.eathered shale frc.~ments, ~o:;;.t

~ --1------1

~ _ 1I-2~-30 Gr..~ )~\([d: u.t:atl1crcd SHA:"'E. .1;:_

f-__--'r::;,o""'~m..,'..c:rt.p,phuw=LS'J:I~I-l~"JJT''---__-l_ _
,-----.J

10 I

~I
~ =1,--:=J
_15_

- -
- -

- -
- -

20
- -
- -

I-- -
'-- -
- -
_25_

- -
I--- -

'-- -
r---- -_,0_
- -
- -
- -
- --1

35

Depth. ft

~o water encountered.
Hole backfilled on compleTion .

.. ~v. c:8k'",~ Re'-lu:r~d \(l D:i\t :;" OD, I 375"' J D. Sarnpkr 6'" L"i:ng ~4':'-:b Hammer. _~':"" ."a:

.... Core RecC'\"c0 as Pcrcent ('f Ltnglh e Dril: R'Jn" RQD IS K,Xl.: Ql<a1lr: Dc-:gnaliClr.
Stc \:O-:-ES TO 80R.r~<G LOG \\"hl.:h are a par. ('fthis :('g"

LA'i£ £\GI'i££RI'iG. I'iC. P.O. BOX 13';0 CHILHOWI£. \"A 2';319



LOG OF BORf:\G 12

Project: \\"ashmgron Counry SerYICe .-\u:honl') . I ~ mgd !mprGyemenrs Location:

T~ pe of Boring: Sui! Borioe. - lntermi~enc Sampling Dr-min Contractor: S & \lE

!EJe\.3tiOD. ft: [Date Starled; ... i: III ID2fe Cum If led:

II Stratum Description ! Depth. I BLOWS·
~ [, I REcJRQD--

Sample Description

FILL - red cla~. firm and brD\l,n slit: c!a~. moist$·7· 7

50/0.3

_+__4_-5_-I__-1FTLl . red cla~ \l..~th fe\-\ limeswne fragmenrs. firm. moist

0

~ -
r-- -
f-- -

5
f--

'---

-
~-

- -
10r- -

'--- -
- -
- -
- -
_ 15_

- -

FILL - r~d and brown clay with

1(:\\ limestone fragments

Gray 5eH~rel: \l, ea:hered SH -\L E

Bvring iermir.ated 'g S.8 ft

- -
- -
- -

20- -
- -
- -
- -
- -
_ 25_

- -
- -
'--- -
- -
_30_

- -
- -
- -
- --I

JS

f--__-.,--_--,_-:~G"-rc:o:.:u:.:n::d:.:"Ta:.:l:.:er=D=a:.:ta'__:-,_:=_.,____:___i:\OTES:
Oepth. fr I Time. hI Depth. ft I Time. hr

~o water encounrered.
Hole backfilled on completion .

• '!'\o ofBlow.s R,=,quir~d!~ ~ri\e :'. 00.. :.3"'5" 18.. Sampler 6" '.... ~in£ !..l(}-It- }1.1ft.T.t', :':' F'3:;
.... (lire R~':0\try a~ Pt=-ce~1t C'fL=~"gth O! O~ill Run. RQO is Rock Qualify Dt=sign3lion

L--,--..,.=..,-,,,.- ...L .cS'::'..:;;..:'O::.T:.:E:.:S:.T::.O=-:B::O..:Rr'::C""0 LOG ....-';ICl'! <iJ'e a pa..r-: (I~'th5 ~,--,,z.

i-~-.- t\.

LASE E"'GI:SEER1:SC. I:SC. P.O. BOX 13~O CHILHO\HL \'A 2~319



LOG OF BORi:-\G 13

S0il Boring· lr'!er.nirtem Sam ling S & \IE

Sample DescdprioD

Location:

Drilling ContraclOr:

I BLOWS·
l'REtJR.QD*o~<

o

Depth.

ftI

1':10 IUaie ~laned.

Stratum Description

IpnJjecr:

.lIn anon. fl;

I T~ pt ur Boring:

I

FILL· red and tan clay

Decomposed SHALE

-

5010.2 Dec(lmpo5~d and hard SH -\L E. dr;

- -
_ 30_

f-- ­
f-- ­

f-- -
'-- -

35
Grcmndwater Data :\"OTES:

DeDth. ft I Time. hI Depth. ft I Time. hr

~o \\ aIer encountered.

Hole backfilled on comFletion .

• ?'o. 0f Bk'\'s Reql:~red l(l Dr!\ e : .. O.D.. 1 .: -5" ID.. Sa!":'".;Ie~ (1 L"sing ].JO·jt' Ha:n;ne r , ::-<!" Fall

I

.... (Nt Reco'l.er: 3S Percclitoflength 0fDr.IJ RL:n. RQD is R,:ld; Qt..a:i:: Dcs:;i1"': on

__~_~ ~I ~S.:.":-"c:·.:.O.:.T.:.E.:.S-,T.:.O.:.B:.O.:.=RJ".:.G:..:.L.::O-,G:...u:...t.:..i.:.ch.:...::"_I:-"a-"c-"a-"c.-,,0.:.f-,,:~.:.:~:...·-,lv.::& -.J

LA"E E:\GI"EERI"G. I"C. P.O. BOX 13~O CHILHO\HE. \'.-\ 2~319



LOG OF BORL'\G 14

i ProjeCT: \\ .i5hng1D:-: Cnunr; Senl;:e ..l,ulhoriI) - 1"' mgd lmprC'wments Loc3riol:l : -\bl;;gdon. \ A

Type of BOTiD~: Sr)1 BC'rjn~· (ntermlrtent Sampiing Drilling ContTactDr: 5 & \IE

,£Ie, atiuo. fL ~-s.~ iDate Sll:lr1ed; 4
. :0 Date Com ltted: ...; ,::. I \\-ellt ber;

,
; '.J

Slratum De~<:nplioD I
Depth, I BLOWS'

fl tIU;c:iRQD'# Solmple Desl::riprion

o

f---
3-3-5 FILL - red ::la: gra\el &: shale fragments. mOIst

- -I------j
r- -

\\'15. g.ray se\-ere!:- \'\'-earhered shale
~O/O.5

_+_-=-34..:.-.:3.:5_-1 FILL· din0 &: gra: shale fragments

I-­

I--

shale fragments

decomposed SHALE

FrLL - ree cJa) H'ith graH! an':
'--
_5

-
6-5-6 FILL . ~e-c s.!~ clJ~ '.\;:~ g:,,~\~! \.\f!

- -1---------1

- -1------1
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - • -f--- .-

_ ~ lO_

r- -
f--- ---j
- -
- _1-------1

15 _ 50/0.2 WIS. gra: decomposed SH.-\LE. dr;.

_ Auger refusal a: 1.:'.0 ft

-

-\.Jgerrefusal ~ ::,Ofi

f--- -

- -
_20_

- -
- -
- -

- -
f-- 25_

I-- ­
f--- ­

f--- -

~30~
'-- -
- -

- -
,'-- -

35

Groundwater Data :'\'OTES:

Depth. fI I Time. br Depth. ft I Tiroe. br

~('l n-arer encountered.
Hole backfilled on completiL1n.
\<1S - Walef in Spoon

,
~ ,.() ofBkws Required ..o DriH: : .. OD. ~ 3"'5' 1.9. Sarr;pkr 6" L'sir;g jJi)-Jl: Ra.'T.::':c. y, F3.::
•• Cor~ Rt·c(l\~:; as Per,er: of Ll:"nfth ~":D~,1i Run, RQO i.. RCK~ Qua::r;. Designal!,ln

See ~':07ES TO 80Rf\iG :'OG ~\hirh .in: a rar of:his iog. I

LA.\"E E.\"GI.\"EERl.\"G, I\C. P.O. BOX 1340 CHILHOWIE, VA 24319



LOG OF BORI~G 15

,
',:;' .. :.: Sl.arltd. lJatt Com lta:d: ..:. ;2 .U \.I.f.,alber; ,

BLOWS'
Stratum Description Sample DescriprioD

Rl!.eJRQD·~

fiLL· bro\.\ll clay .... Ith

tra.:e of gra\ el

'----

-

E
3-5-4 FIll- hrown cJay. medium, moist !O W~l

-\-----j
-
_I-----j

5 2-1-2 FILL - b~O\.\T1.::ia~. -,on 10 medium. mOi<;lI('l Wet

Gray decomposed SH -\L£
, ~

Auger refusal ~ 19 U Ii

S0/0.3

~
-f------i-

_lO_

f- ­

f- -
f- -

I-- -
I-- lS_

I--- -
I-- _

'---- -
I--- -
_30_

- -
- -
I-- -
L.- _

JS

SILT & CL.' Y

I ,Ul \Inl,

Gra~ & brown organic

-
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _1-__l._l_._I_--1FlLL - d:':'.{' ~:iC: £:"2.)" o:'.:"g2.:'.:-:: .:b.:.. sot'" '.\"e:

- -1------1
- ---I WOH
_ 10 _J.------.,Gra:- anc brO\\T1 organic cJay and sill \.\ i~h fe'\.\ pebbles

~ -

t =Ie l~ -_.....I---------~-~---.-8-------_I-ibrown &: gra~ cla:_ rounded gr3\el

---------G~a~ -d;c~.;;;o;e~ S;;~L-E---- ----~f-

l-'-:c_--,----,--_r-_c:(;=--"ro::u::n::d,,·Ta::lc:.'::r,:D:.:a:.:t=-a-:--,=---:--1~OTES;
Dt'ptb ft I Time. bl"" Deptb. ft I Time, br

• ;-....;:-. ofB1o\\, Required Ie' Drl\: :., aD. :.:-~.' LO.. S:LTlpler 6" !.'-~ir.g jj':I-!b ;:3r.:.71Cr. ':;0' F.l::
... Core RCC0\Cr:- a~ Pc(en ,~fUnglh ofDr.:1 R...n. RQD i~ Rod: (~~a!;~ ueslg!ialiorJ

See ~OTES:O BOR..f":G lOG \< t:',ct-:::ITt 3?aJ. t.f th'IS Ii.'g.

L-\:'-T E'GI'iEERI'iG, I:'-'C. P.O. BOX 13-40 CHILHOWIE, YA 1.4319



LOG OF BORf\'C 16

I Project: Washing:0!", C0unt;· Sen it: e ,; Ul~QTji;' ~ 1': mgd l:TlVo\ emer,15 Location: A.~lngdon. \",A.

iT:-. pe of Boring: Soil Boring - lnterminent Sarnpiin~ IDrilling Contractor: S &. \fE

~ EI"e\.ation, ft: j-93 IDate Starred: " " ;0 IDait' Com leted: ..;. 1..; ;0 iWeaTh.er:

I
Stratum Description

I

Deprb. I BLOWS'
Sample Oest'riptioD

ft I REG;lRt!D**

FILL - bro.....n & tan silt;" cia)

o

8.7-8 FILL - brown & tan s.ilty cla~

-f-----i
-
_~-----i

5 2-2-2 FILL-bro\...ncb~ to,~'recJ

FILL - gray .....eathered shale fragments

nLL· di;1(o &. gra,:- 0r~anic cl,,:,. sof,1·2-2

50105

-
-f------1
-

10-

~

~
------------------------------~

IALLlYIL'-1)

Brown ~lighl!~ organic STL T
~ -
- -
- -

f------1
------------------------------ - - 5-21·50/0.1

~ 15 _ Gra~ decomposed SHA.LE

f-- -

Auger refusal "q 190ft
50/0.2

Gra; decomposed SHALE
I-- -

f-- -f-----1
~--------------+-- -
Auger refusal? 19 (1 11 ~ 20_

I-- -
'--- -
- -

~"~
- -
'-- 30_

- -
- -

- -
-

.J~

f- ,-_'c::.....:'•...:u...:D...:d_~Ta_'t...:er::_D...:a...:ta::.....:-_r_=,__--.., :\OTES:

f-_D~.!OPt~b~.~f~t_I,---T'-.,,,,m,,,e:!.,,,,bc:.r-+_.:::D.:::e,,p::tb.,,..fc:.'_ I Tim e. hr

LA\E E\GI\EERI\G, I:->C. P.O. BOX 1340 CHILHO\\IE. \'A 24319



EXIST 12" 8fLY

Pft~T.
SEE .,020

EXIST FlLT£R""""\.

.·"....,·'.,·-1
I
l

.- --·-·-·-··-----····------·--1

TEMP PIPING SECTION

(--- -­

L __

PROVIDE RING
flANGE & Yo"
SS MESH
SIMILAR TO
'lENT

16" O'IERFLOW
PIPING IE-1810

FROM TEMPORARY
PIPING CONNEC1lNG
TO INTERMEDIATE
BOOSTER PUMP
STA1l0N

SCALE: AS SHOWN
JOB NO.:12367.13

WASHINGTON COUNTY SERVICE AUTHORITY
MIDDLE FORK WTP UPGRADE TO 12 MGD

TREATMENT PLANT BUILDING
PRESSURE FEED OF EXISTING FILTER AUG ;>010

10EiO-1

~! OLVER
~_ INCORPalAlED



18" TMP

PLANT
BUILDING

TEMP PIPING CONFIGURATION
FOR FILTERS 1-4
SCAIL: 1--20'

WASHINGTON COUNTY SERVICE AUTHORITY
MIDDLE FORK WTP UPGRADE TO 12 MGD

TEMPORARY PIPING SITE PLAN
SCALE: 1"= 20'
JOB NO.: 12367.13

AUG 7010
1060-2

~! OLVER
~_ INCORPOOAlED



ELEVATED CONCRETE SLAB SCHEDULE lWATER TREATMENT PLANT BUILDING
-~

DIRECTION REINFORCING STEEL REINF DIMENSIONS
SLAB THICK OF REINF /to. BARS B BARS C BARS X (IN) V (IN)

c
? 1506 #606 54

51 12
'5'"OTHER #6"" #6"" 54 -

.-
;> '506 *,,06 #606 - 54

52 12 IS.., 16"" 16""OTHER - -
.-

? 1506 1606 54
OJ 12 IS.., 16fli; 16""OTHER 54 -

.-
? IS.., 16fli; #6fli; 54 -

54 12
15012 16012OTHER - - 54

.-
? '406 - 1506 - -

55 8
14012 15012 15012OTHER 46 -

.-
? 15C16 1506 1506 46 46

56 8
*5012 15012 1501 2OTHER 46 -

~ 15C16 - 1506 46
57 8

15012 16C16OTHER - - -

=1. CONTINUE ALL '/10.' BARS OVER SUPPORTS AND EXTEND A ~INI~UM OF i OF'
'A' BARS 6" ONTO OUTERlllOST SUPPORTS.

2. FOR SIMPLE SPAN SLABS. PRO\'1DE ~IN '3012 IN TOP OF SLAB AND LAP
SPLICE WITH 'C' BARS.

3. FOR MULTlPLE SPAN SLABS PR0'v10E '3012 IN TOP OF SLAB AND LAP
SPLICE 'WITH '8' OR 'C' BARS AS APPUCABL£•

'C' BARS
.J·U OR .3'1..2 (USE lARGER
FOR EACH) OR DIM 'X'

.2S·U OR
~DIM 'y' -1I I I

:'- I '- I 1\ -' '- 1 1
i'

:W ~'A' BARS
I

: ~" ~'A' BARS
I I

1 ~
I

I I 1 I '8' BARS BEAM--..-' I
VERT WALL 1 1: r 1 I STIRRUPS
REINF

L' I: --' : L?
I ./ I

WASHINGTON COUNTY SERVICE AUTHORITY
MIDDLE FORK WTP UPGRADE TO lZ MGD

ADDENDUM NO. t
SCALE: NONE DRA'WINGS 5003 - CONCRETE SLAB SCHEDULE AUGI lST ~O. 201 0
JOB N.O.:12:367.13

~!OLVER_M' ~ll1D



= 211

~-[5' - 2"] I
II1I1 '"~ <W08440~ === \

~ill
III11

ro
2'-1" I

/ 2'-10.. " 2'-10· 2'-7" """I ..<2-1 / -1~'~ I"
\

': : il ': : :: ~ WlJ :: : i: : :[!
/

}, t- ---,Ji I

'::~
II II II

II II III II III II II II

~:
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DATUM.
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TRAP

1/2" TRAP PRIMER SUPPLY

rDOMESTIC WATER LINE

TRAP PRIMER VALVE

DISTRIBUTION UNIT, FOR
2 LINES

1/2" TRAP PRIMER LINE (TYP)

FLOOR DRAIN

FLOOR SLAB

• 4·

() <:':l " \7 P

TRAP SEAL PRIMER DETAIL
SCALE: NO SCALE

M006.5

TYP

SCALE: NTS
JOB NO.: 12367.13

WASHINGTON COUNTY SERVICE AUTHORITY
MIDDLE FORK WTP UPGRADE TO 12 MGD
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SCALE: 1/4....=1'-0..

SCALE: AS SHOWN
JOB NO.: 12367.13

WASHINGTON COUNTY SERVICE AUTHORITY
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