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Project Overview

The information and drawings in this as—built drowing peckage ore for the aeralion systern and
other system improvements thal were construcied for the groundwoler extraction ond treatment
system locoled ot the Former American Beryllium Compeny (FABC) Site of the foliowing address:

Former American Beryllium Compony
1600 Tollevost Road
Sarasoto, Floride 34243

The system treats extracted groundwater impocted with volalile organic compounds (vOCs) and
1,4—dioxane, and discharges the treoted water 1o the Monatee County sanitary sewer system.
The system includes ten groundwater extraction wells (EW—107 through EW-=110) and on interim
groundwater treatment system thal wos installed on the FABC property. The design moximum
flow rate from ihe entire recovery well system is opproximotely 75 gpm. The groundwater
recovery and treotment systern is operoted with flexibility so that all of the recovery wells may
not be pumping ot the same time or al their maximum designed flow rote.

Descriplion_of Treotment Process

Recovered groundwater is pumped into on influent equalizatien tonk, then lreated by on aerction
system followed by filtration.  The groundwater is then further treated using an Advanced
Oxidation Process (AOP) ond grenulor aclivated corbon (GAC) adsorption. Following treatment,
the water is discharged to the sanitory sewer. A more deloiled description of the treotment
process is provided below.

Flow Equalization

Groundwaoter pumped from the groundwater recovery system is dischorged into a 17,640 gallon
influent equalization tenk. The purpese of this lonk is flow equalization, mixing of groundwoter
from the mulliple recovery wells, and mixing of recovered groundwater with water solurated with
oxgyen for iron removal purposes. Vopors emitted from the tonk are trecied paossively using
vapor —phase GAC,

Aergtion System

The aeralion system includes a centrifugel pump; iwo inline cerators; an gir compressor and
ossociated piping, instrumentation, ond oppurtenonces. Groundwoter is pumped from the influent
equalization tonk through the inline aerators where air is injecied intc the woler streem. The
water is then recirculoted bock to the influent tank.

Pre—AOF Filtration Systems

After the groundwater is ceroted, the waler is pumped through o series of beg filters to
facilitate the removal of oxidized iron. The waier is then pumped through on additional series
of cortridge filters for sediment removal prior lo treotment through the AOP process. The filters
remove parliculotes ond protect the subsequent ADP syslem from scaling ond clogging. As the
bog and carlridge filters become clogged, they are manually changed out by the system
aperctor.

Advanced Oxidction Processes (AOPs)

The AOP technology is the primory treotment method to reduce concenlrotions of VOCs in the
recovered groundwater. The unit is furnished by, Purifics ES, Inc. (Purifics).  The Purifics’ system
is installed on its own pallet ond is on independenily controelled treatmenl system. The
technology uses o paolented closed—loop titanium dioxide {Ti02) slurry-bosed photocotaiytic
oxidation process that is referred to as the Photo Cal system. The Photo Cot system uses air
and ultraviolet light, in the presence of a TiD2 cotoiyst, to generate hydroxyl radicals that
attack the bonds in the orgonic molecules, progressively oxidizing these compounds into benign
end—products of carbon dioxide {CO2), water (H20), and salis

Granular_Aciivoteg Corbon Polishing

A series of three GAC vessels provide a lertiary level of treatment for the residual chlorinaied
VOCs, Two GAC vessels operoie in series, while the other remains in stoncby mode. As the
useful life of the lead operaling GAC vessel is reached lhe vessel is taken out of service and
replaced with the stondby vessel.

Discharge

Following lrectment, the groundwater is discharged to the Manatee County Publicly Owned
Treatment Works (POTW) through on on-—sile connection to the sanitory sewer in occordance with
on Industriol Wastewoler Treatment Permit.

The following specificotions were used to censtruct the oerotion system component of the
Groundwater Treotment System:

Site Heolth ond Sofety

1 CONTRACTOR shali comply with oll cpplicable local, stote, ond federal heslth ond safety
codes ot all times. Al CONTRACTOR and their subconlroctor personne! shall be 40-hour OSHA
HAZWOPER troined and current with all applicable refresher training.

2 The contaminonts of concern include VOCs, 1,4—dioxane, and metals that hove been
detected in the Site's soil and groundwaler. Additional information regording the types and
concentrotions of contaminants ot the Site will be provided upen requesl.

3. It is CONTRACTOR's responsibility for educating its supervisors, employees, and
subcontroctors of all health and safety requirements. CONTRACTOR is responsible for worker
sofety and maintenance of traffic during construction. CONTRACTOR sholl maintain @ Health and
Sofety Plan on Site during construction.

4, At a minimum, oll onsite CONTRACTOR personnel shall be in Level D which is defined as
haord hat, steel toes, and safety glasses wilh hord side shields.

Site Health ond Scfety cont.

5 NO SMOKING is permitted ot any time on the facility property.

Pipe and Valve Materials

primorily stainless sieel ond clear poiyvinyl chloride (PVC).
the Piping and Instrumentation Diagram. Adgiticnal

ife Pipe materials sholl include
Piping maleriols are idenlified on
specifications are identified below.

2. Stainless Steel Pipe sholl be Type 316L S5, Schedule 40 for all pipe sizes, conforming to
ASTM A312 — UNS Alloy S31603 for %™ to 30" diometer seamless and welded ausienilic
stainless steel piping with beveled ends for pipe larger than 2" diameter and plain ends for pipe
smoller thon 2" diemeter. Stainless steel fittings shall be manufactured in occordance with
ASTM A403 for wroughl austenitic stainless steel piping fittings. Connections shall be welded or
flanged

3. gSTDEn\ess steel flonged connections shall be provided, ot o minimum, at piping connections
to equipmenl, tonks, in—line speciallies ond oll valves. Unions shall not be used at ony piping
connections. All flonges shall be weld neck type and flonged connections shall include a viton
gaskel between pipe materials. Threoded pipe, gouge or instrument cennections shall be mode
using stoinless sieel, shop weided to the pipe at the locotions shown on the drowings.

4. Sloinless sleel tubing for air service sholl be roted for o minimum of 150 psi and shall
hove 0.0327 minimum wall thickness, Seamless, ASTM AZE69 GR. TP 316, Soft Annealed 316
Stoinless Steel. Compression fitlings shall be flareless, consisting of Type 316 stainless sieel
body, nut and ferrules. Acceptable manufacturers include Swagelock, Gyrolock or A-Lock.

5. Polyvinyl chloride (PVC) piping shall be schedule 40 Acceptoble joining methods include
PVYC solvent glue (fittings only). PVC pipe wil be used as secondary contoinment piping oniy.
6. Ball velves sholl be flanged boll volves with vilen seals, uniess otherwise specified on
controct drawings. All valves shall be furnished with lockable hondles.

7 Globe valves shall be manual globe valves with vilon seals and socket conneclions, as
manufectured by Asahi America or equal.

8. All stoinless steel piping shall be shop fabricoted as much as practicable
be defined on shop drawings.

Field weids shall

Above—ground Piping Installgtion

1 The CONTRACTOR shall provide odequate pipe supports for both norizontal and
vertically-mounted pipes

2 The piping shall be positioned to minimize tripping hozords ond maintain head clearance
where possible.  Walkways shall be instalied over pipes instalied ol ground level in foot—traffic
areas as shown on the drawings

3. Pressure gouges, flow meters, ond other instrumentotion shall be instolled in locations that
ore eosily readable ond cccessible for mainienonce

4. Al pipe fittings ond speciols shall be corefully inspected in the field before instollotion
Cracked, broken, worped, out—of—round, domaged pipe joints including domoged pipetining or
cootings or specials, os determined by the ENGINEER, shall not be instolled. Such rejecied pipe
shall be clearly tagged in such a manner as to not deface or domage it, and the pipe shall
then be removed from the job site by the CONTRACTOR at his own expense.

5 The underside of oll averhead piping in the treatment buiding sholl be ot least 7'—8"

above finished floor.

6. The exact locotions of drains, vents, sample laps, ond pressure gouges shall be determined
in the field during canstruction. All piping shall be easily drained.

7 Labeling of equipment ond piping shall include, but not be limited to flow direclional

arrows, equipment identification placards, ond safety plocards.

Pipe Hangers_and Supporls

1. Install structural supports to support pipe filled with water with o sofety factor of five. Unless
otherwise noled on drawings, use the following as a guide for spacing of supperls for both vertical ond
horizontol pipe

23 All piping 1-inch diameter ond less shall be supported every 7 feet using a rod with minimum
diometer of 3/8-inch.

3 All 1-1/4 inch diometer piping sholl be supported every 7 feet using a rod with minimum diameter
of 1/2—inch.

4. Al piping 1-1/2 inch through 3—inch diomeler shall be supported every 9
minimum diometer of 1/2—inch.

5 All piping 4-inch dicmeter ond greater shall be supported every 9 feet using a rod with minimum
diometer of 5/8-inch.

3] Install in accordance with ASTM B31.9, ASTM F708, ond MSS SP89 as applicabie.

feet using o rod with

75 Install femole welded studs in manner recommended by stud monufacturer for attaching hanger
rods to steel members.

8. Insioll hangers to provide minimum %-—inch space between finished covering and odjocent Work

9. Install “Hilti-Drop in Type™ concrete rod hanger fosteners in concrele in manufocturer’s opproved

fashion where necessary for altaching honger rods te concrete Do not install insert in concrete veneer
used for fireproofing struclural steel members.

10. Support pipe within two feet of end of all pipe runs.

11.  Support riser piping independently of connecled horizontal piping

12, Unless noled on the Construction Drowings, install tropeze and shelves by accepted method
described in AISC Steei Censtruction Manual where necessary. The use of trepeze type pipe hongers is
preferred in oreos where multiple pipes con be supporled, lo reduce the number of hangers. Tropeze
hongers consiructed of tubing or pipe are preferred.  Where pipe or tubing is used, encs shall be
capped and secled. Angle iron, if used, shall only be used as vertical members.

13 Wall, Floor, or ceiling sleeves shall not be used to supporl pipe
14. Provide odditional supports for concenlrated loods such cs flanges,
chenges in direction.

15 Support cll valves, fittings, and tubing such thot all swing joints make ond breok freely ond such
thot undo stress is nol ploced an tubing by volves or other in—line componeats

volves, or specialties, ond ot

Pipe Testing — For Air_and Liouid Service

1 CONTRACTOR shall complete pipe tests for all piping
tests

2. Pipe tests for liquid service shall be conducted using clean potcble water. Pipe shall be
copped before testing and equipment such as flow meters, pressure reliet valves, eic., should
be isclated lo prevenl domoge. The piping system may be tested in sections with the opproval
from the ENGINEER. Hydrostalic lests will be completed at a minimum pressure of 200 psi ond
will last for @ minimum of 1 hour or os much time as moy be required to properiy inspect all
joints and connections. Hydrostatic test acceplance shall be + /- 5 percent of the pressure
rating. Devictions regarding tesl pressure ond times sholl require approvals by the ENGINEER.

3 Leakage testing sholl be conducted concurrently with the pressure test. The section tested
shall be drip tight with no signs of leckoge.

4. CONTRACTOR sholl provide o pressure lesi of the air piping system. isolote equipment (e.g.
air compressor, ocerotion defusers, etc.) that moy be damaged by the test The piping system
moy be tested in sections with appreval from the ENGINEER. Stainless steel piping sholl be
tested ol o minimum pressure of 150 psi. Pressure test will last for o minimum of 1 hour. Test
acceptance shall be + /= 5 percent of the pressure rating. Devialions regarding test pressure
ond times shall require opprovols by the ENGINEER.

o All containment pipe shall be pneumatically leak tested prior lo being placed in service
Test shall be at leost 5 psig for @ minimum of 2 hours

[ if the test results ore not considered to be acceplable by the ENGINEER, then the
CONTRACTOR shall identify and repair the leoks. The pipe(s) must be re—tested after the
repairs until occeptable test resulls are achieved.

7. Written records of the pipe lest sholl be made by the CONTRACTOR of each pipe segment
and submiited to the ENGINEER. The test records shall include the following:

Dote of test

Description of pipe segment tested

Test pressure, air temperature, ond time before ond ofter test

Remarks (including description of test resulls, description of leoks, and leak repairs)
Signoture of CONTRACTOR.

The ENGINEER shall observe the pipe

o000

Welding Specifications

1. Welders shall be cerlified in occordance with ASME BPVC Sec IX (Boiler ond Pressure Vessel
Code Section IX, Welding ond Brozing Qualifications — 2007). CONTRACTOR shall submit welding
certificates for all personnel.

2. Welding moterials shail comply with Section 328.3 of ASME B31.3, Process Fiping — 2006
Welding eaquipment, electrodes, welding wire, ond fluxes shall be copable of producing
satisfaclory welds when used by a gqualified welder using guolified procedures.

3. Welding preparations, preheating, welcing execution, heal treatment, assembly, ond erection
of piping shall be performed in accerdonce with ASME B21.3, Process Piping — 2006.

4 CONTRACTOR shall minimize the number ond location of field welds required for assembly
of process piping.

B CONTRACTOR shall be responsible for field verification of all piping lengths for shop
{abrication.

6. No welding shall be performed when the qualily of the completed weld may be impaired by
the prevailing working or weather conditions.

7. Welds shall be visuolly inspected os follows:

a. Before welding for complionce with requirernents for joint preporation, olignment,
cleonliness, etc
b. After welding for cracks, cantour, finish, undercutling, overlop, and size of fillet welds

Restoration of Surfoces

1. All types of surfaces, pavement, sidewolks, curbs, guiters, culverts and olher feotures
disturbed, darmaged, or deslroyed during the performonce of work shall be restored. The
quality of moteriols ond the work used in Llhe restorotion shall produce a surfoce or fecture
equivalent or superior to the prior existing condition subject lo opprovol by ENGINEER and
OWNER. Replocement paving for asphall surfaces shall be as shown on construction drowings
If concrete is used to replace asphelt CONTRACTOR sholl paint concrete surface to match
asphall.

2. Cuttings ond excovated matericls stored onsite, in an arec designated by ENGINEER. shall
be covered ond/or contoined to preveni contoct with ground, personnel, ond runoff water.
th) All construction debris shall be disposed of afier the completion of work, including but not

limited to soil, rubble, asphalt, concrete, pipe, ete
be ot o licensed waste disposal/treaiment facility.

The dispesal of all constructlion debris sholl
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ELECTRICAL SPECIFICATIONS

1.

INSTALL TWO NEW THERMAL—MAGNETIC 15A, 3 POLE BREAKERS IN THE EXISTING
240 VOLT, 3 PHASE MAIN DISTRIBUTION PANEL. THE BREAKERS SHALL BE OF
THE SAME MANUFACTURE AS THE EXISTING BREAKERS AND SHALL HAVE THE
SAME INTERRUPTING RATING AS THE EXISTING BREAKERS. ONE BREAKER SHALL
BE LABELED 'AERATION PUMP P—400" AND THE OTHER BREAKER SHALL BE
LABELED 'AERATION SYSTEM COMPRESSOR AC—-601.

INSTALL ONE 15 AMP SINGLE POLE BREAKER IN THE 115 VOLT LOAD

CENTER TO SUPPLY POWER TO THE SECONDARY PLC SYSTEM. THE BREAKERS
SHALL BE OF THE SAME MANUFACTURE AS THE EXISTING BREAKERS AND SHALL
HAVE THE SAME INTERRUPTING RATING AS THE EXISTING BREAKERS. THE
BREAKER LABEL SHALL BE 'SECONDARY PLC SYSTEM'.

CONDUIT — ALL CONDUIT SHALL BE HOT DIPPED GALVANIZED STEEL (RGS). ALL
FLEXIBLE CONDUIT SHALL BE LIQUID TIGHT METAL FLEXIBLE (LTMF) CONDUIT UL
LISTED AS GROUND CONDUCTING. ALL FITTINGS SHALL BE THREADED TYPE.

LTMF CONDUIT SHALL BE NOT GREATER THAT 24" AND NOT LESS THAN 9" IN
LENGTH. CONDUIT IN GRADE SHALL BE PVC SCHEDULE 80. PVC CONDUIT SHALL
CONVERT TO RGS NOT LESS THAN 2" ABOVE FINISHED GRADE AND NOT MORE
THAN 6" ABOVE FINISHED GRADE. ALL METAL CONDUIT CONNECTIONS SHALL BE
MADE USING A LIBERAL COATING OF A CONDUCTIVE SEALANT SUCH AS T&B'S
KOPR SHIELD. THE CONDUCTIVE SEALANT SHALL BE UL APPROVED FOR
ELECTRICAL CONDUIT USE. ALL JUNCTION AND PULL BOXES BELOW 30" ABOVE
FINISHED FLOOR (AFF) INDOORS AND ALL BOXES CUTDOORS SHALL BE NEMA 4
METALLIC. CONDUIT SHALL BE SPACED A MINIMUM OF 4" FROM ANY SURFACE.
ALL CHANNEL FOR CONDUIT SPACING, CONDUIT SUPPORT, TRAPEZE SYSTEMS,
EQUIPMENT MOUNTING, ETC. SHALL BE HOT DIPPED GALVANIZED STEEL WITH A
MINIMUM 1.5 OUNCES PER SQUARE FOOT PER SIDE AS PER ASTM A123. THE
HANGER RODS FOR THE TRAPEZE SHALL BE &' DIAMETER 316 SS ALL THREAD
ROD. MOUNTING HARDWARE SUCH AS BEAM CLAMPS, ETC. SHALL BE EITHER HOT
DIPPED GALVANIZED STEEL TO THE COATING SPEC ABOVE OR 316 SS. ALL
BOLTS, NUTS, WASHERS, CHANNEL SPRINGS, ETC. SHALL BE 316 SS.

WIRING — WIRING SHALL BE STRANDED XHHW EXCEPT SIGNAL CABLE. SIGNAL
CABLE SHALL BE TWISTED SHIELDED #18AWG. THE SHIELD SHALL BE 100% FOIL
TYPE WITH DRAIN WIRE. SIGNAL WIRING SHALL NOT BE SPLICED. AT ITS TERMINI,
A GIVEN SIGNAL CABLE SHALL WIRED TO 3 CONSECUTIVE TERMINALS (+, —,
DRAIN) IN ORDER TO KEEP THE STRIPPING OF THE OUTER INSULATION AND
SHIELD TO A MINIMUM.  SPLICING OF CONTROL AND POWER WIRING, WHERE
NECESSARY, SHALL BE DONE VIA TERMINALS IN A JUNCTION BOX WITH A BACK
BANEL TO MOUNT THE TERMINALS. WIRE NUT SPLICES ARE NOT ACCEPTABLE.

THE SECONDARY PLC SYSTEM SHALL BE MOUNTED WIiTHIN A NEMA 12 METALLIC
ENCLOSURE. THE ENCLOSURE SHALL BE SUPPLIED WITH AN INTERNAL MOUNTING
PANEL. THE ENCLOSURE SHALL BE OF SUFFICIENT SIZE TO HOUSE THE
SECONDARY PLC RACK AND ALL ITS COMPONENTS; THE 3 POLE RELAYS;
TERMINALS FOR ALL FIELD WIRING, ETC. THE ENCLOSURE SHALL ALSC CONTAIN A
UPS CAPABLE OF PROVIDING 2 HOURS OF OPERATING TIME AT  MAXIMUM LOAD.
EVERY THING WITHIN THE ENCLOSURE POWERED BY THE LIGHTING PANEL CIRCUIT
FOR THE SECONDARY PLC SYSTEM SHALL BE CONSIDERED THE LOAD FOR THE
UPS. THE SECONDARY PLC SHALL NOT BE CONNECTED TO ANY REMOTE VIEWING,
PROGRAMMING OR REMOTE SET POINT DEVICE. EACH SECONDARY PLC DIGITAL
OUTPUT POINT SHALL BE ISOLATED, RELAY OUTPUT TYPE. THE DIGITAL OUTPUT
SHALL DRIVE A RELAY WITH A 120V COIL AND THE OUTPUT SHALL BE IN SERIES
WITH THE LOAD DEVICES INTENDED TO BE SHUT DOWN. ALL SYSTEMS SHALL BE
FAIL SAFE. THE RELAY COILS SHALL BE ENERGIZED UNDER NORMAL CONDITIONS.
THE PLC 1/0 SHALL HAVE A MINIMUM OF 25% SPARES AND SHALL BE
EXPANDABLE BEYOND THE SPARES. THE RELAY SHALL BE A "ICE CUBE"

PLUG-IN TYPE WITH 3PDT CONTACTS RATED FOR § HP AT 120 VAC. THE COIL
SHALL BE 120VAC WITH PILOT LIGHT.

SUMP PUMP CONTROL PANEL — CONTACTOR—SQUARE D 85025B05V02; TIME
DELAY RELAY—SQUARE D 9050JCK18V20 WITH 8501NR51 RELAY BASE; FUSE,
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EXISTING RODS AND CABLE

EXISTING RCDS AND CABLE

NOTES:

1. GROUND CABLE AND ALL PIGTAILS SHALL BE #§4/0 BARE COPPER GROUND

CABLE.

GROUND ROD SHALL BE §" BY 10' COPPER CLAD STEEL.

ALL CONNECTIONS EXCEPT AT THE T-401 TANK SHALL BE VIA CRUCIBLE WELD

METHOD. AT THE T-401 TANK THE GROUND CONNECTIONS SHALL BE

MECHANICAL CONNECTIONS UL APPROVED FOR GROUND SYSTEMS. THE LUG

CONNECTED TO THE GROUNDING PIGTAILS SHALL BE HIGH COMPRESSION TYPE

wF[I-}EH.SIGS AND COMPRESSION EQUIPMENT UL APPROVED FOR GROUNDING

SYSTEMS.

4. ALL EXISTING ROD SHALL BE CONNECTED TO THE NEW GROUNDING SYSTEM VIA
THE CRUCIBLE WELD METHOD.

5. THE GROUND GRID CABLE SHALL BE A MINIMUM OF 24" BELOW GRADE.
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