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SECTI ON 44 42 53

PARALLEL PLATE [ OR VERTI CAL TUBE], GRAVITY O L-WATER SEPARATOR
04/ 06
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NOTE: This gui de specification covers the
requirenents for parallel plate, and vertical tube
gravity oil-water separators to renove free oil and
particulate matter fromoily waste water

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itenms, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Comment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be submitted as
a Citeria Change Request (CCR)
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NOTE: Vertical tube coal escers shall not be used on
Arny projects
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NOTE: When influent conditions require treatnment
beyond the capability of a parallel plate, vertica
tube, or APl type gravity separator (e.g. presence
of a nmechanical or chemical oil-water enulsion), the
desi gner shall prepare specifications to add one or
nore of the follow ng unit operations to the
separation systemto conply with discharge criteria:

Hydr ocycl one

Chemical pretreatnent unit
Fl occul at or
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Di ssolved air floatation unit
El ectrocoagul ati on unit
Filter nenbranes

Cartridge filters

Acti vat ed car bon absor ber
Multinedia filtration

Sl udge dewat eri ng equi prent

In addition, these separators are not intended as
contai nnent devices. \Were applicable regul ations
di ctate contai nnent of accidental spills, suitable
contai nnent systens shall be designed.
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NOTE: The follow ng information shall be shown on
t he project draw ngs:

1. Inlet and outlet pipe invert elevations.

2. Sanpling ports integral with the influent pipe
and effluent pipe, when required.

3. Accessory equi pment.
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PART 1 GENERAL

1.1 REFERENCES

EE IR R I R R I I R R I I I R R R R S R R R I Rk I I R R I R O S

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the

extent referenced.

The publications are referred to within the text by the

basi ¢ designation only.

AVERI CAN WATER WORKS ASSOCI ATI ON ( AVWAA)

AWM 10084

(2005) Standard Met hods for the
Exani nati on of Water and Wast ewat er
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1.

1.

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AWS D1. 1/D1. 1M (2008; Errata 2009) Structural Welding
Code - Steel

ASVE | NTERNATI ONAL ( ASVE)

ASME B16. 5 (2003) Standard for Pipe Flanges and
Fl anged Fittings: NPS 1/2 Through NPS 24

ASTM | NTERNATI ONAL ( ASTM

ASTM A 36/ A 36M (2008) Standard Specification for Carbon
Structural Steel

ASTM E 165 (2002) Standard Test Method for Liquid
Penet rant Exam nati on

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC SP 10 (2007) Near-White Blast O eaning
U. S. DEPARTMENT OF DEFENSE ( DQOD)

M L- P- 24441 (Rev C, Supp 1; INT Am 1) Paint,
Epoxy- Pol yani de

M L- S-45180 (Rev D; Notice 1; Notice 2) Sealing
Conmpound, Gasket, Hydrocarbon Fluid and
WAt er Resi st ant
U. S. ENVI RONVENTAL PROTECTI ON AGENCY ( EPA)

EPA 600/ 4-79/ 020 (1983) Met hods for Chemical Analysis of
Wat er and Wastes

U.S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS SS-S-210 (Rev A, Am 1) Sealing Conpound, Preforned
Pl astic, for Expansion Joints and Pipe
Joints

2 SYSTEM DESCRI PTI ON

2.1 Applications

EE R R I I R R R I R R R R R I R I R I R I R R R I I R R S R R I R I

NOTE: Delete parts of paragraph which are not
applicable for project with respect to liquid
carrier. ldentify oily wastewater source(s) such as
machi ne and pai nt shops, aircraft naintenance
operations, aircraft washrack and rinse (corrosion
control) areas, tank farmand fuel transfer areas,
runway and fire training areas, bilge and ball ast
wat er, accidental spills, and contam nated
stormnat er runoff.
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NOTE: Punping of influent will mechanically
enmulsify oil in water unless a positive displacenent
punp or other |low enulsifying, de-rated punp is used.
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NOTE: ldentify site specific atnospheric conditions
t hat woul d produce a corrosive environnment for

oi |l -water separator materials so that the proper
protective coatings or corrosion resistant materials
can be provided.

EE R R R R I R R R I I O R R R R I S R Rk I I R I I R R O R O

The separator shall renove free oil [and] [emulsified oil] [and suspended
solids] fromoil-in-water mxtures of [freshwater] [freshwater and
seawater] [seawater] originating from[_ ] operations. The influent
oil-in-water mxture will [flow by gravity] [be punped] to the unit which
[Will] [will not] be located in an area with a corrosive atnosphere. [The
corrosive atnosphere is conposed of [__ 1.1

.2.2 I nfl uent Characteristics

EE R I R R R R I R I R R R R R I R I R I R I R R R I R R S R R R S R L

NOTE: Insert maxi num design flow and wast ewat er
characteristics which have been established by
di rect neasurenent and chemnical anal ysis.

R IR I S bk O bk I S kI I I kS Rk S bk S ok S b S Rk S S bk b S S S S R S

Provide oil -water separator designed for a maxinumflow of [ ] liters
per second gallons per mnute. Operating tenperatures of the influent
oil-in-water mxture will range from[__ ] to[__ ] degrees C degrees F

and anmbient air tenmperatures will range from[___ ] to[__ ] degrees C
degrees F. The specific [gravity] [gravities] of the [oil] [oils] at
operating oil-water tenperatures will range from|[_ ] to[__ 1. The
specific gravity of the [freshwater] [freshwater and seawater] [seawater]
at operating tenperatures will range from | ] to | ]. The average
specific gravity of the suspended solids is [__ ]. The influent is
further characterized as follows:

EE R I R R R R I R R I R R R R I R I I R R I R R R I I R S R R I R

NOTE: List additional types and concentrations of
detergents, anti-oxidants, solvents, acids or bases,
and heavy netals that may be present in the
oil-in-water mixture. |f these additional itens are
present: chenical addition, flocculation and

di ssolved air flotation, or other appropriate unit
operations may be needed for effective treatnent of
t hese constituents.

Rk Ik kb Sk R IR Rk kS e S S b R AR Ik R R R Rk O R I R R R

Gl-in-Water Mxture M ni mumrr Maxi mum

Total solids [ ] to [ ] nmg/L
Total suspended solids [ ] to [ ] mg/L
[ Total grease and oil [ ] to [ ] nmg/ L]
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Gl-in-Water M xture M ni munr Maxi mum

[ Petrol eum hydr ocar bons [ ] to [ ] mg/L]
Det er gent cont ent [ ] to [____ ] ppm
pH [ ] to [ ]

Q| droplet size G eater than [20] m crons

1.2.3 Per f or mance Requi rement s

R IR I S bk S b I S S O R kR Rk S bk S bk S b Rk S S bk b S S S

NOTE: Make choi ce based on standards or gui delines
est abl i shed by environnental regul atory agency(ies);
or other design considerations, such as unit

wast ewat er treatnent process(es) that follow
downstream fromthis separator. Quantity of free
oil renoved is dependent on characteristics of
oil-in-water mxture. The practical m ninmm
concentration achievable is 10 ng/L for a parallel

pl ate separator under ideal conditions.
ER R IR I I 2 R R R R I I I R R R I I I R R R R R I R R R R R I I O S I I I I I O I I I S kI R S O
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NOTE: In general, free oil is defined as di spersed
oil globules that rise to the surface of the water
in which it is contained. The rate of rise of the
oil particle is a function of its size and specific
gravity as defined by Stoke's Law. QG droplets
with dianeters of greater than 20 nicrons and
specific gravities of 0.95 or |less are considered to
constitute the free oil form Smaller oil droplet
dianeters are attributed to nmechanically or

chemically enulsified oil.
EE IR R I Sk S I O S S S S R R R Rk I S kS Rk S kI Rk S S kR

The [grease and oil] [petrol eum hydrocarbon] concentration in the effl uent
fromthe oil-water separator shall not exceed the following linitations:

Cont ani nant s Maxi mum
[ Total grease and oil, 30-day average [ ] mg/L]
[ Total grease and oil, daily maxi mum [ ] nmg/L]
[ Petrol eum hydr ocar bon, 30-day average [ ] mg/L]
[ Petrol eum hydrocarbon, daily maxi num [ ] mg/L]
[ 1] [ ]
To achieve [this goal] [these goals], it will be necessary to renove all

free oil droplets equal to or greater than [20][
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1.3 SUBM TTALS
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NOTE: Review submttal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project. Submittals should be kept
to the mninumrequired for adequate quality control.

A “G following a submittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the subnmittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Government approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DJO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.

EE R R R I R I R R R R I R I R I R I R R R I R I R R S R R R I R

CGovernment approval is required for subnittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Governnment.] The following shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Separator[; C[; G [
[ Accessory equipnent[; C[; G [___ 111
Submit shop drawi ngs for separator [and accessory equi prment]
i ncl udi ng principal dinmensions, |ocation of fittings and unit
foundation. Include data to verify center of gravity with the
unit enpty and filled with water.
SD- 05 Design Data
Separator[; C[; G [

[ Accessory equipnment[; C[; G [
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1

1

Submit analysis, signed by a registered professional engineer
whi ch indicates that at the cal cul ated overflow rate, the
separator will be provided with the required square neter square
feet of projected plate separation area to achi eve the specified
performance under lam nar flow (i.e. Reynol ds number of |ess than
500) conditions. Calculations shall take into account the rate of
flow, potential surge flow, influent concentrations, particle
characteristics, fluid tenperature, fluid specific gravities, and
pH.

SD- 06 Test Reports
Shop hydrostatic test[; Cl[; G [___ 11
Submit results of hydrostatic and dynam c testing.
| nspection
Fi el d hydrostatic test
Preoperati onal test
I n-service test
SD-07 Certificates
Separator corrosion protection[; CG[; G [___ 11
Submit witten verification on the fabricator's letterhead that
surface preparation and coating application were perfornmed in
accordance with the manufacturer's printed recomendati ons for the
coating system
SD- 08 Manufacturer's Instructions
Separator systen[; C[; G |
SD-10 Operation and Mi ntenance Data
Separ ator systen, Data Package 3[; C[; G |
Accessory equi prent, Data Package 3[; C[; G |

Submit in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.

4  DELI VERY, STORACGE, AND HANDLI NG
4.1 Delivery and Storage

I nspect materials delivered to site for danmage; unload and store with

m ni mum handling. Store materials on-site in enclosures or under
protective coverings. Protect nmaterials not suitable for outdoor storage
to prevent damage during periods of inclenment weather, such as subfreezing
tenperatures, precipitation, and high winds. Store materials susceptible
to deterioration by direct sunlight under cover and avoid danage due to
hi gh tenperatures. Do not store materials directly on ground. |f specia
precautions are required, promnently and | egibly stencil instructions for
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such precautions on outside of equipnment or its crating.
1.4.2 Handl i ng

Handl e separator in such a manner as to ensure delivery to final |ocation
i n sound, undamaged condition. Take special care not to danage interior
and exterior surfaces of separator, coal escing plates, [or tubes] and
associ ated supports and pipe coatings or linings. Mke satisfactory
repairs to damaged materials at no cost to Governnent. Carry and do not
drag material s.

PART 2 PRODUCTS

2.1 MATERI ALS

R IR I S bk S b I S S O R kR Rk S bk S bk S b Rk S S bk b S S S

NOTE: Insert reinforced concrete or other suitable
material if carbon steel is not acceptable. On

| arger separators (e.g. flowrate greater than 3.16
L/'s 50 gpm, 6 mr 1/4 inch m ni mum thi ckness for
carbon steel is reconmended. Consult manufacturers
dat a.

EE R R I I R I O R I R R R I R I R I R I R R R I R R R S R R I R I

Use [3/16] [__ ] mv inch mnimmthick carbon steel conforming to

ASTM A 36/ A 36N [ ] or material having equival ent structural properties
and corrosion resistance for separator, hoppers, stationary and adjustable
weirs, nozzles, flow distributor and energy dissipator device, bolts,

seal s, stiffeners, washers, [separator cover] and nuts. Weld in accordance
with AWS D1.1/D1.1N to provide watertight separator that will not warp or
def orm under load. Use welders qualified in accordance with AWS Standard
Qualification Procedure. Gind welds smooth and renove weld spatter.
Fabricate free of kinks and sharp bends in a manner not to reduce the
strength of steel to a value less than that intended by the design. Size
and shape of bends shall be uniform Cean and finish [carbon steel]
[ ] surfaces as described in paragraph entitled "Separator Corrosion
Protection.”

2.1.1 Separ ator Corrosion Protection
2.1.1.1 St eel Separator

After shop conducted hydrostatic tests have been successfully conpl et ed,
provide a M L-P-24441 coating systemto the interior and exterior surfaces
of the separator. Prior to shop painting, abrasive blast clean the
surfaces in accordance with SSPC SP 10 to a surface profile of 0.025 to
0.0625 mr 1 to 2 1/2 mils. Apply priner conforming to M L-P-24441/1,
Formul a 150 applied to a minimumdry filmthickness of 0.075 to 0.10 mm 3
to 4 mls. Apply internediate coat conformng to M L-P-24441/2, Fornul a
151 applied to a mininumdry filmthickness of 0.075 to 0.10 mr 3 to 4 mls.
Apply topcoat conforming to M L-P-24441/3, Formula 152 applied to a m ni mum
dry filmthickness of 0.075 to 0.10 mr 3 to 4 mls. Total dry film

thi ckness shall not be less than 0.23 mm 9 nils. Repair and replace areas
of the coating systemwhich are found to be danmaged or defective upon
delivery of equipnent to the site or found to be defective due to work of
the applicator. An interior polytetrafluoroethylene liner with a m ninmum
thickness of 3 M 1/8 inch may be provided in lieu of paint coating the
interior separator surfaces.
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2.1.1.2 Q her Than Steel Separator
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NOTE: |If other than steel is specified for the
separator material, the designer shall specify an
appropriate protective coating systemfor the
separator nmaterial specified.

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

After shop conducted hydrostatic tests and have been successfully

conpl eted, provide a coating systemwhich will protect the separator from
the oil-in-water mixture, [atnosphere,] and in situ soil conditions

speci fied herein.

2.1.1.3 Cat hodi ¢ Protection

EE R I R R I R I R I R R R I R I R I R I R R R R R R S R R I R

NOTE: Specify cathodic protection for netal
separators in contact with soil. Design cathodic
protection in accordance with the current edition of
M L- HDBK- 1004/ 10, "El ectrical Engi neering Cathodic
Protection" and edit the appropriate guide
specification for inclusion in the project

speci fication.

EZE IR R R R I I R R I I I R R R R R kS R R R I I R I I I R S O

For [bel ow ground] [partially above and partially bel ow ground] [above
ground] netal separators, provide cathodic protection with test stations as
specified in Section [26 42 13.00 20 CATHODI C PROTECTI ON BY GALVANI C
ANCDES] [26 42 19.00 20 CATHODI C PROTECTI ON BY | MPRESSED CURRENT] in
addition to the protective coating.

2.1.2 Substitutions

EE R R R I R I R R R R I R I R I R I R R R I R I R R S R R R I R

NOTE: Designer shall check manufacturer's
literature to assure construction material option
selected is capable of wthstanding anticipated
forces and nonments for the size of separator
designed. Navy has experienced sone problens with
the fiberglass covered plywood and tinber units when
the fiberglass cracks; due to water seepage, wood
has deteriorated causing structural failure.

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o
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NOTE: |Insert suitable material if carbon steel is
not acceptable. Consult manufacturers' data.

EE R R I R R I R R R I I O R R R R R Sk S R Rk R I Rk S I I R R O

Separators constructed of [reinforced fiberglass][or] [reinforced glass
fiber resin lamnates over a rigid urethane foamcore] may be provided in
lieu of carbon steel [ | ]. Provide fiber glass separator with lifting
straps. dass fiber reinforced plastic weirs nay be accepted as a suitable
weir and baffle material provided that necessary requirenents for anchorage
of these itens include provisions for contraction and expansion. Surfaces
shal | be seam ess, chenmically resistant to oil-in-water nixture, and
resistant to ultraviolet deterioration.
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2.1.3 Ext ernal Surfaces

Rk Ik kb Sk R R IR R R I kI ARk Sk R R Rk I o b Sk kS R R Ik Sk b S R o

NOTE: Include bracketed text as appropriate for
bel ow ground or partially below ground installations.

EE R R R R R I R R R R I R I R I R I R R R I R R S R R I R

External surfaces and appurtenances shall be resistant to corrosion from
the in situ soil, [backfill material,] [groundwater,] [and surface runoff]
[surface runoff and the surroundi ng atnosphere] [soil pH [soi
resistivity].

2.1.4 I nternal Surfaces

Rk Ik kR IR Rk Ik I o S S S S R AR I R R R kR Rk Sk kS I kb S S A R

NOTE: The solvents in oil allow sone plastic
conposite surfaces to absorb the oil. Once the

pl astic surfaces becone saturated with oil they can
becone sticky. This is especially critical with

pl ates since solids will tend not to slide down and
eventually will clog the area between the parall el
plates, resulting in increased nai ntenance.

EE R R I I R I O R I R R R I R I R I R I R R R I R R R S R R I R I

Parall el plate [or vertical tube] nmaterial and orientation shall enhance
oil coal escence and solids renmoval, and be corrosion and chemically
resistant to the oil-in-water m xture [and at nosphere] as specified in
par agr aph entitled "SYSTEM DESCRI PTI ON. "

2.1.5 Har dwar e

Bolts, stiffeners, washers, nuts, screws, pins, and fittings as required
shal |l be corrosion resistant [and resistant to seawater]. Provide
materials that are inherently corrosion resistant and not nerely treated
with a corrosion-resistant coating, such as provided by the gal vani zi ng
process.

2.1.6 Accessibility

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

NOTE: Separators bel ow grade with access manhol es
and extension tubes to the surface are not
recomended because of the obvious probl ens

associ ated with visual inspection, cleaning,

mai nt enance and safety. The designer is encouraged
to provide an open type unit with renovabl e grates,
covers, or guard rail in order to nminimze safety
probl ens and i nprove accessibility. The preferred
design is a separator with top at or above grade and
open to the atnosphere, or if absolutely necessary,
a cover which is conpletely renovable. Access for
routi ne sanpling of wastewater should be provided.
The cover should be designed so that it is easily
renovabl e by one person wthout the use of special
hoi sts or other equipnent. A separator that is
completely open will require a guardrail around the
top. However, if the designer is faced with an air
em ssion standard (i.e. State of California) the
separator may need to be vapor tight and woul d
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precl ude the use of open separators.
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Do not bury tops of separators. Nake the entire top area of the separator
visible fromground surface. Separators bel ow grade with access nanhol es
and extension tubes to the surface will not be permtted. Use separators
with an open top or a conpletely renmpovabl e cover. Use open top separators
with renovabl e grating unl ess otherwi se shown. Use top cover and grating
that is easily removable by two persons. As a m nimum provi de access

hat ches over the follow ng areas: parallel plates, oil storage
conpartments, Influent sanpling area, effluent sanpling area, oil skinmer,
and weirs. Parts subject to wear or requiring adjustnent, inspection
cleaning or repair shall be accessible and capabl e of convenient renoval
when requi red.

2.2 SEPARATI ON CHAMBER

Provi de [above ground] [below ground] [partially above and partially bel ow
ground] separator to withstand hydraulic and soil |oadings under static and
dynani c conditions while enpty and during operating conditions. Provide
adequat e support for additional |oadings from separator appurtenances
including weirs, hoppers, internal supports, parallel plate [or vertica
tube] oil coal escers, equi pnment transportation, and rapid | owering and
braki ng of |oad during handling operations. Bolt separator [and
accessories] to weld-fabricated, structural steel skid base, or nmount on
manuf acturer's standard base.

2.2.1 Li fting Mechani sm

EE R I R I R R I R I R I R R I R I I R I R I R R R I R I R R R I R

NOTE: For units fabricated from fiberglass, specify
straps. In a salt water environment substitute
accept abl e non-corrodi ng netal such as but not
limted to copper-nickel, 316 stainless steel, or
monel .  Aluminumis unacceptable. Consult

manuf acturers' dat a.

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

Fit separator with lifting [lugs] [straps] [padeyes] [supports] for
handling and installation. Each [lug] [strap] [padeye] [support] shal
carry the total dry weight of the separator and attendant appurtenances.
Prom nently display lifting instructions on [anodized al um nun |
pl ate | ocated on outside of separator

2.2.2 Fl anges

Use only flat face flanges and drill 1,034 kPa 150 pound ANSI Standard bolt
circle and renove burrs. Use flanged piping connections that conformto
ASME B16.5, wel ding neck type.

2.2.3 Weirs

EE R I R R I R I R I R R R I R I R I R I R R R R R R S R R I R

NOTE: |Insert suitable material if carbon steel is
not acceptable. Consult manufacturers' data.

Rk Ik kR IR Rk ko o S S S S R R Rk R Rk kR R I I I R Ik b o b o
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NOTE: Angle of slope of hopper bottom shall be
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greater than the angle of repose of the stored

material. Volune and angle of repose for solids
collected to be determ ned by desi gner based on
oil-in-water mxture characteristics and frequency

of cl eani ng.

EE R R R R R I R R R R I R I R I R I R R R I R R S R R I R

Attach stationary weirs and adjustable weir supports to separator side
walls to provide a watertight seal between adjoining conpartnents and
trough to prevent hydraulic short-circuiting. Use carbon steel [
weir plates and baffles. Provide sharp crested weirs of size and section
specified by manufacture. Provide slotted holes in weir plates and baffles
or supports to pernit horizontal and vertical adjustnment of weir or baffle.
Use nondeteriorating seal ant or gaskets for nounting weir plates. Fill

voi ds between separator wall and weir plate with sealant to nake watertight.

2.2.4 Low Poi nt Drains
Provi de neans at |ow points for dewatering separator.

2.2.5 Identification Pl ates

EE R R I I R I O R I R R R I R I R I R I R R R I R R R S R R I R I

NOTE: |In a salt water environment substitute

accept abl e non-corrodi ng netal such as but not
limted to copper-nickel, 316 stainless steel, or
monel .  Alumi numis unacceptable. Nomenclature (or
systemidentification) to be established by designer

EE R R R I R I O R I R R I R I R I R I R R R I R I R R R R I R L

Provi de [anodized aluminum [__ ] identification and instruction plates

and stanp necessary data. Securely affix plates, in prom nent |ocation, to
separator with nonferrous screws or bolts of not less than 3 mr 1/8 inch in
di anmeter. Nonenclature shall be |

2.2.6 I nstruction Plates

Instruction plates shall describe special or required procedures to operate
and service equi pnent, and shall include warnings of hazardous procedures
and notice of safety and health requirenents. Plates shall be durable and
| egi bl e t hroughout equi prment |ife.

2.2.7 Warni ng Sign

On entrances to the separator (and entrances to the vault) place a

per manent sign which states the followi ng: "DO NOT ENTER separator ( OR
VAULT ) OR PERFORM HOT WORK ON OR I N separator UNTIL THE ATMOSPHERE HAS
BEEN TESTED AND CERTI FI ED GAS FREE AND SAFE. "

2.3 I NLET COVPARTMENT

R IR I S bk O b I S S I S I Rk S S b S R Rk S b S S I bk b S bk R S

NOTE: \Where a separate sedimentation basin has been
provi ded the volunme of the inlet conpartnent may be
reduced. |If total solids are |less than 100 ny/L,
these el enents may be elim nated after adequate
benchscal e testing has been conpleted to support
this conclusion. Designer shall indicate run of
solids renoval line fromoutlet nozzle to a point
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above grade.
EE IR I Sk S b O S S I R R Rk Ik I S kS S Ik I kS kR Sk

Provide inlet conpartnent of sufficient volune to effectively reduce

i nfluent [suspended] [settleable] solids and dissipate energy. Use inlet
conpartment that provides a mninumof 45 minutes detention ahead of the
oil coal escing conpartnent. Provide noncl ogging flow distributor and
energy di ssipator device [and the primary solids collection hopper as
specified in paragraph entitled "Reduction of Solids"]. Locate
[adjustable, primary surface oil overflow weir and] sanple ports as
recomended by the manufacturer

2.4 O L SEPARATI ON COVPARTNMENT
2.4.1 Cener a

The maxi mum surface | oading rate for the oil separation conpartnent shall be
[ 1 gallons per day per square foot | ] liters per square neter per

day). The separator will also provide a nininmumdetention tinme within the

oil separation conpartnent of [ ][45] minutes at design flow Detention

time will reconputed by cal cul ating the volunme of the separation zone

within the separator and dividing this volunme by the design flow rate. For

conputing detention tine, total volune shall be reduced by 20% for the

space occupi ed by settled solids (sedinent) and accunul ated oil at the

surf ace.

2.4.2 Paral |l el Pl ates

Provide parallel plates at an angle from 0.70 to 1.05 rad 40 to 60 degrees
with respect to longitudinal axis of the plate corrugations and space not
less than 19 mr 3/4 inch apart for removal of free oil and settleable
solids. Configuration used shall not pronmote solids buil dup on plates

whi ch woul d i ncrease velocities to point of discharging an effluent of
unacceptable quality. Mintain lamnar flow at maxi nrum design flow rate

t hroughout pl ate packs including entrance and exit so as to prevent
re-entrainnment of oil(s) with water. Flow through plate packs shall be in
a downfl ow node parallel to plate corrugati ons or cross-flow perpendicul ar
to plate corrugations, so that the oil collects and coal esces at high point
of corrugations and rises to top of pack w thout clogging fromoil or
settleable solids. Make mninmumeffective projected surface area |
]square feet ([ ]square neters).

EE IR R R I R R I I R R I I O R R R R S S R Ik Rk S I I R R O O

NOTE: Vertical tube coal escers shall not be used on
Arny projects

R IR I S bk S b kS O Rk S kS IR Sk S b R Rk S S bk b S Sk S S

[2.4.3 Vertical Tubes

If vertical tubes are provided, install tubes perpendicular to bottom of
tank and align in a pattern to maintain |am nar flow at maxi mum design fl ow
rate through tube packs including entrance and exit to prevent enulsifying
the oil(s) with water. Inlet to tube packs shall prevent hydraulic
short-circuiting of oil-in-water mxture across the top of the tubes.

12.4.4 Supports

Brace and support individual plates [and tubes] or plate packs [and tube
packs] to withstand | oads associated with transportati on and operation of
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2.

units, including inplace cleaning. Equip each plate [or tube] pack with
l[ifting lugs or other attachnents for handling and installation. Each |ug
shall carry total weight of plate pack [or tube pack]. Provide adequate
structural supports to facilitate inplace cleaning of plate pack [or tube]
bundl es.

.4.5 Baf f | es

Provide oil retention baffle, adjustable surface oil overflow weir with
trough, and stationary underflow baffle. Position underflow baffle to
prevent resuspension of solids that have accunul ated in secondary solids
hopper.

.5 QUTLET COVPARTMENT

Provide outlet conmpartnent of [ ] cubic feet cubic neter, an adjustable
overflow effluent weir, a sanpling port, and nozzles.

6 ACCESSORI ES [ AND ACCESSCRY EQUI PMENT]

Rk Ik kR IR Rk I ARk Ik kS R R Rk o R R Ik R I kI SRRk S b o

NOTE: Specific project requirenents may include one
or nore of the foll owi ng accessories:

Access pl atforns

Access ladders (with mnimunr 1050 nmr 42 inch

ext ensi ons above hatch opening with | ocking device)
Handrai | i ng

Waste oil transfer punp

Oly waste transfer punp

Sl udge transfer punp

Sl udge or waste oil storage tanks

| mrer si on heaters

Tank wi ndows

System noni toring and control instrunentation (e.g.
oil content nonitor, oil-water interface sensors,
control panel, pressure gages, high |evel alarns,
oil flooded alarnms, tank |evel indicators)

Si ght gl asses

Inl et strainer (duplex)

Air vent valve

Pitot tube sanpling valve assenblies

Check val ves

Manual | y actuated val ves

Mot or actuat ed val ves

Expl osi on proof doors

Separ at or backwash system

Sel ect and specify as required. For those
accessories required in the project, specify
detail ed requirements (including sizes, ratings,
capacities, performance characteristics) in

subpar agraphs under paragraph entitl ed "ACCESSORI ES
[ AND ACCESSORY EQUI PVENT] . "

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O
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NOTE: Revi ew applicable Federal, State, and | oca
air pollution and ventilation requirements to
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determi ne need for vapor containment.
EE IR I Sk S b O S S I R R Rk Ik I S kS S Ik I kS kR Sk

Provide bolts, stiffeners, washers, nuts, screws, pins, gaskets, and
fittings as required for adjustable weirs, [separator covers] and parall el
pl ate packs [or vertical tube packs]. [Provide separator covers with a
vapor proof seal for vapor control with [ ] mr inch inside dianmeter gas
vents and suitabl e access manways to each separator compartmnent.]

2.7 FABRI CATI ON

EE R I R R R R I R I R I R R I R I R I R I R R I R I R R R R R I R

NOTE: Specific project requirenments nay include one
or nore of the foll ow ng accessories:

Access platforns

Access |l adders (with mnimn 1050 mr 42 inch

ext ensi ons above hatch opening with | ocking device)
Handrai l i ng

Waste oil transfer punp

Oly waste transfer punp

Sl udge transfer punp

Sl udge or waste oil storage tanks

| nrer si on heaters

Tank wi ndows

System noni toring and control instrunentation (e.g.
oil content nonitor, oil-water interface sensors,
control panel, pressure gages, high |level alarns,
oil flooded alarnms, tank | evel indicators)

Si ght gl asses

Inl et strainer (duplex)

Air vent valve

Pitot tube sanpling val ve assenblies

Check val ves

Manual | y actuated val ves

Mot or actuated val ves

Expl osi on proof doors

Separ at or backwash system

Sel ect and specify as required. For those
accessories required in the project, specify
detail ed requirements (including sizes, ratings,
capacities, performance characteristics) in

subpar agraphs under paragraph entitl ed "ACCESSORI ES
[ AND ACCESSORY EQUI PVENT] . "

Where the separator is to be nounted in a concrete
vault with a hatch cover, the designer shal
address, as a mininum the follow ng:

1. Hatch covers shall provide access to the entire
separ at or.

2. Hatch covers shall lock in the open position
3. Light weight covers for non-traffic areas.

4. Interior |ladder rungs shall not be set away from
cover opening so as to require a person to swing in
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and grab

Rk R Sk kR IR Rk I kS S S S S I ARk Ik kS R R Rk S O R Rk Ik kb S I R b o
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NOTE: Revi ew applicable Federal, State, and | oca
air pollution and ventilation requirements to
determi ne need for vapor containment.

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

Provi de shop fabricated, skid nounted oil-water separator, or other shop
fabricated unit approved by the Contracting O ficer, which is conprised of
a separator containing an inlet conpartnent, parallel plate [or vertica
tube] oil coal escing conpartnent, outlet conmpartment [and the follow ng
accessories]:

[ Separator Cover [w th vapor proof seal]]

7.1 Shop Hydrostatic Test

Prior to applying coatings, performhydrostatic test at atnospheric
pressure by filling separator with water in the shop for a m ninumof 4
hours. Testing shall be conducted after all seans have been cl eaned and all
wel ds have been inspected in accordance with ASTM E 165. Acceptance
criteria, for the hydrostatic test, is no | eakage after 4 hours using a

t horough visual inspection for the |eaks.

.7.2 Reduction of Solids

EE R I R I R R I R I R I R R I R I I R I R I R R R I R I R R R I R

NOTE: Designer shall address special influent
characteristics as part of the design when using
this specification. Special characteristics
include, but are not linmted to, inflowrate, grit
content, viscosity of petroleum product, AFFF foam
heavy netals, and reverse emul sion. Deternine need
for a solid waste basin preceding the separator and
specify solid waste basin requirenents when required
by site conditions.

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S
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NOTE: If total solids are |l ess than 100 ng/L, these
el ements may be elimnated after adequate benchscal e
testing has been conpleted to support this

concl usion. Designer shall indicate run of solids
renoval line fromoutlet nozzle to a point above
gr ade.

EE R R I R R I R R R I I O R R R R R Sk S R Rk R I Rk S I I R R O

Inlet conpartnent shall reduce [suspended] [settleable] solids to

noncl oggi ng level for parallel plates [or vertical tubes,] and provide a
uniformoily wastewater hydraulic |oading across inlet face of oi

coal esci ng conpartnent, under |am nar flow conditions. Equip conpartnent
with an inlet nozzle with wastewater sanpling port, nonclogging flow

di stributor and energy dissipator device, [primary solids collection
hopper,] [primary solids outlet nozzle,] [oil retention weir,] [adjustable
surface oil overflow weir with trough,] [primary oil outlet nozzles]. [The
oil -water separator shall be preceded by a solid water basin which includes
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a renovabl e solids or trash basket. Equip the solid water basin with a
hoi st for servicing the trash basket. Size the basket to retain all solids
larger than 75 mr 3 inches in any dinensions. The solid waste basin shal
have a m ni mum storage volunme of [945] [ ] liters [250] [__ ] gallons.]

2.7.3 QO | Coal esci ng Conpart nent

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

NOTE: The interpretation of "easily renovabl e" has
two nmeanings in the industry. One is the conplete
renoval of the entire bundle fromthe separator; the
second is renoval of individual 300 nm square one
foot square bundles. The designer shall adapt the

specification to the specific demands of the project.
EE IR I Sk S S I S S S R R Rk I S kR Rk Ik I S bk S S kR Sk

Equi p oil coal escing conpartnent with easily renovabl e and reinstall abl e,
parall el, corrugated plates [, or vertical tubes] arranged to optim ze
separation of free oil fromliquid carrier. Use parallel plates [or
vertical tubes] that are easily renovable w thout dismantling packs and

wi t hout confined space entry. Provide adjustable surface oil overflow weir
with trough, oil outlet nozzle and stationary underflow baffle, oi
retention baffle positioned to prevent discharge of free oil that has been
separated fromthe carrier liquid in inlet and oil coal escing
conmpartments. Provide access to each plate pack [or tube bundle] from
top. Each bundle shall be equipped with handles or lifting rings. Plate
designs that permt cleaning of plate packs in place are not acceptable.

2.7.4 \astewater Sanpling Port

Equi p inlet and outlet conpartnents, adjustable overflow effluent weir,

ef fluent trough, and wastewater outlet nozzle w th wastewater sanpling
ports permtting easy access for obtaining isokinetic influent and effl uent
sanpl es.

2.7.5 Connecti ons

Connect the separator at the inlet and outlet pipe invert elevations
i ndi cated. Fol |l ow equi prrent manuf acturer's recomendati on for setting and
adjusting top of weir elevations throughout unit.

2.7.6 St or age

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

NOTE: Normally oil storage compartments will be
contai ned inside the separator and the requirenent
for an adjacent waste oil storage tank will be

del eted. However, when conditions warrant, an

adj acent waste oil storage tank may be provided.In
order to size the waste oil tank, the designer shal
contact the activity to determ ne frequency of waste
oil collection perforned at the activity. Designer
shal | check current Federal and State requirenents
governing the need and installation criteria for
secondary contai nnent (e.g. double wall waste oi

t ank) .
EE IR R I bk I b I kS S R R Rk Ik I S kS R S kS Rk S I kS

Provide oil and suspended solids collection, storage, and transfer systens
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as an integral part of proposed oil-water separator system As a m ni num
the separator oil storage conpartment shall have a capacity of not |ess
than 10 percent of the total separator volume.[ The adjacent waste oi
tank shall have a capacity of [ ] liters gallons.]

PART 3 EXECUTI ON

3.

1 I NSPECTI ON

| nspect each conponent of separator for conpliance with requirenents
specified in PART 2 PRODUCTS. Redesign or nodification of equipnent to
comply with specified requirenents, or necessary redesign or nodification
following failure to neet specified requirenents, shall receive particular
attention for adequacy and suitability. This el enent of inspection shal
enconpass vi sual exam nations and di mensi onal neasurenents. Nonconpl i ance
with specified requirenments, or presence of one or nore defects preventing
or | essening maxi num efficiency of separator operation, shall constitute
cause for rejection.

.2 | NSTALLATI ON

Lift separator as required without parallel plate packs [or vertical tube
packs] in place onto | evel foundation using lifting nmechani sm provided.
Level separator and bolt to supports to prevent hydrostatic uplift and
ensure unit stability. Use a lifting bar through lugs to insert plate
packs into separator and place on supports. Caul k around packs and pack
supports with sealing compound conforming to FS SS-S-210 or to M L-S-45180
to prevent hydraulic short-circuiting. Avoid abrupt contact between the
packs and the separator walls and pack supports to avoid danage. Separator
system installation shall be conducted in accordance with manufacturer's
reconmendat i ons.

.3 FI ELD QUALI TY CONTRCL

. 3.1 Field Hydrostatic Test

After separator has been | evel ed and secured to foundation and parall el

pl ate packs [or vertical tube packs] are in place, level effluent overfl ow
weir at el evation specified by manufacturer and hydrostatically test unit
at at nospheric or operational pressure (for no | eakage) for an additional 8
hours by filling with water. Performthe hydrostatic test prior to
backfilling bel ow ground or partially below ground install ations.

. 3.2 Preoperational Test

The manufacturer's service representative shall inspect, operate, and test
unit before in-service testing by the Contractor

.3.2.1 Tests

Tests shall include but not be limted to the foll ow ng:
a. Soundness (w thout cracked or otherw se danaged parts).
b. Conpleteness in all details, as specified.

c. Correctness of setting, alignnent, and relative arrangenent of
each conponent.
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d. Verification of proper operation for all system conponents.
3.3.2.2 Preoperational Investigation and Test Report

Submit nmanufacturer's service representative's preoperational test report.
Docurent inspections, operations, adjustments, and tests perforned and

i ndi cate whether they were acceptable or not. For unacceptable itens,
describe corrective action taken or recomended. |nclude detailed
descriptions of points inspected, tests and adjustnments nade, quantitative
results obtained if such are specified, and suggestions for precautions to

be taken to ensure proper maintenance. |nclude the manufacturer's
certificate that equi pnent conforns to specified requirenents and is ready
for permanent operation and that nothing in installation will render

manuf acturer's warranty null and voi d.
.3.3 I n-Service Test

After hydrostatic test and preoperational test have been successfully
conmpl eted and unit has been properly connected to influent and effl uent

pi ping, allow influent oil-in-water nixture previously described in

par agraph entitled "SYSTEM DESCRI PTION' to flow into separator filled with
water. Adjust and level [primary] [and secondary] surface oil overflow
weirs to optimze oil skinmmng and minimze water overflow to oi

recovery. Optimze operation of unit within 5 working days. Operate unit
for a minimumof ten separator volume changes prior to testing for renpval
of contam nants and docunment testing results.

.3.3.1 Anal ytical Methods

Test and sanpl e preservation nmethods for test contaninants shall be in
accordance with the | atest revisions of AWM 10084, APHA Standard Met hods
for the Exam nation of Water and Wastewater, EPA 600/4-79/020, EPA Met hods
for Chemical Analysis of Water and Wastes, or those substitute nethods
approved by the governing regul atory agenci es having jurisdiction.

.3.3.2 Test for Contani nants

Verify the separator efficiency by testing influent and effluent for
contam nants described in paragraph entitled "Performance Requirenments."” |f
effluent quality is found to be unacceptable, then verify influent to
effluent performance in particle size renoval at the site. Tests shall be
performed by an i ndependent certified testing |aboratory.

.3.3.3 Sanpl i ng Procedures

R IR I S bk S b kS O Rk S kS IR Sk S b R Rk S S bk b S Sk S S

NOTE: The separator top hatch covers are used by
many nanufacturers to satisfy the sanpling port

requi renent. The designer has the option to provide
dedi cated sanpling points integral to the influent
pi pe and effluent pipe.

R IR I S bk O b I S S I S I Rk S S b S R Rk S b S S I bk b S bk R S

Wthin an 8 hour period and at regular intervals collect a mininmof 10
influent and effluent sanples fromsanpling ports provided as part of the
separator. Purge each sanpling port to renmove built-up solids or other
material prior to collecting sanple. Collect wastewater sanples
isokinetically in clean glass containers with polytetrafluoroethylene |ined
caps. Collect duplicate wastewater sanples in separate gl ass contai ners.
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Do not attenpt to split sanple. Use containers for other contani nants as
recomrended in references listed in paragraph entitled "Anal ytical Methods."

3.3.3.4 Acceptance Criteria

EE R R R R R I R R R R I R I R I R I R R R I R R S R R I R

NOTE: Based on standards or guidelines established
by environnental regul atory agency(ies) in which the
project is |located or based upon wastewat er
treatment process(es) that foll ow downstream from
this separator, specify the maxi num unaccept abl e
limt permitted in order for the separator to be
accepted as neeting the perfornmance requirenents of

this specification.
EE IR I Sk S S I S S S R R Rk I S kR Rk Ik I S bk S S kR Sk

90 percent of the effluent sanples taken shall not exceed the specified
daily maximumlimt for [grease and oil] [petrol eum hydrocarbon]

contami nants. The renmining sanples shall not exceed [[___ ] mg/L for
grease and oil] [[___ ] mg/L for petrol eum hydrocarbon] contam nants. |f
the separator does not neet requirenments of this specification, due to poor
wor kmanshi p and wrong fabrication dinmensions, the unit may be rejected. |If

the unit is not operating at design efficiency 5 days after installation
CGovernment nmay reject system In the event Governnent rejects unit,
Contractor shall renove separator or defective conponents and replace wth
acceptabl e unit or components and test as specified above.

-- End of Section --
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