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ENGINEER’S ABSTRACT FOR THE
NAVAL WEAPONS STATION-EARLE’S BIOSLURPER RECOVERY AND
TREATMENT UNITS

(i.) Description of Waste Treatment System

General Description

The main components of each of the two bioslurper recovery/treatment systems are: an
exhauster skid, a free product skid, an oil/water separator, a waste oil storage tank, a bag
filter, clay absorption units and activated carbon units. A description of each component
is provided below and the specification sheets for the equipment are attached.

The exhauster skid is equipped with a 7.5 HP liquid ring vacuum pump and seal water
supply/vacuum separation tank. Potable water is fed into the seal water tank to supply
the liquid ring pump which supplies the vacuum to the recovery wells. The seal water
tank also serves as a knockout tank to remove liquids from the vapor phase of the
recovery system. The water supply/vacuum separation tank is equipped with low and
high sensors. The low and high sensors monitor the water level in the tank to ensure
there is an adequate supply of water to the liquid ring pump. If either the low or high
water level switches are activated, the entire system is automatically shut down and a
report is faxed to several locations indicating the system condition. The potable water
feed is from a water line inside Building C-16. The water supply line is equipped with a
backflow prevention valve. A discharge line atop the seal water tank discharges the
vapor to the atmosphere. "The vapor discharge is covered under an air discharge permit.
The oil/water/vapor is drawn into the treatment system buildings by the liquid ring pump.

The free product skid is comprised of an 80 gallon phase separation tank into which the
vapor, oil and water enter under vacuum. The water and product drop out in this tank and
the vapor phase enters the seal water tank on the exhauster skid. The tank on the free
product skid is equipped with low, high and high/high level switches. The low and high
switches send a signal to control a cavitation pump to pump the product and water into an
adjacent oil/water separator. Upon activation of the high/high sensor on the tank the
entire system is shut down and a report is faxed to several locations indicating that a high
level condition has occurred. The line from the cavitation pump is equipped with a gate
valve in order to regulate the flow to the oil/water separator. The exact flow rate to the
oil/water separator shall be dependent upon the amount of oil/water entering the system
from the recovery wells. The pump is activated intermittently depending upon the levels
of oil/water inside the phase separation tank. The valve shall be set such that the
intermittent flow rate shall not exceed 20 gallons per minute (gpm) to the oil/water
separator.

The oil/water separator design flow rate is 128 gallons per minute (gpm) and is equipped
with the following: coalescing corrugated plates, polishing media pack, oil skimmer
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weir, integral oil collection tank and an integral effluent tank. The integral oil
accumulation tank and effluent water tank are equipped with low, high, and high/high
sensors. The low and high sensors activate pumps, and the high/high sensors monitor
high oil or effluent conditions respectively. The high/high sensors are wired to a master
contro] panel which upon activation shall shut the entire system down and fax a report to
several locations, indicating that the high level condition has occurred. The discharge
lines from the integral oil accumulation tank and effluent accumulation tank are each
connected to pumps. The oil from the oil accumulation tank is pumped to a double-
walled oil storage tank, located inside the bioslurper building. The oil storage tank is
equipped with a high level sensor which monitors high oil conditions inside the tank. If
the high level sensor inside the oil storage tank is activated, the entire system is
automatically shut down and a report is faxed to several locations indicating a high level
condition has occurred. The effluent is pumped through a series of treatment units. The
effluent is first pumped through a 35 micron bag filter assembly to remove suspended
solids. The effluent then passes through two clay absorption units, in series, to remove
free oil or emulsified oil which may have passed through the oil/water separator. The
effluent then passes through two activated carbon units, in series, to remove any

dissolved-phase organics prior to discharge to a sanitary sewer drain line inside Building
C-16.

Preparation of Site for Installation of Units

In accordance with 40 CFR Part 280, and Spill Prevention, Control and Countermeasure
Regulations (N.J.A.C. 7:1E) secondary containment devices shall be utilized. Each cargo
container unit is equipped with a sump and a float sensor. Any spill inside the cargo
container will accumulate within the sump, activate the float, and automatically shut
down the entire system. To prevent the migration of any spilled material from the cargo
container, the units shall be located on bermed asphalt pads. Asphalt is currently present
at the location of the unit by Building C-16. A 10 foot wide by 45 foot long asphalt
berm, six (6) inches in height, shall be constructed on the existing asphalt in order to
contain any spill from the cargo unit. A coal tar seal with unvulcanized rubber shall be
applied to the bermed area.

A crushed aggregate base and asphalt pad shall be constructed north of Building C-50 for
the bioslurper unit to be installed in this area. The base shall be four (4) inches thick and
the asphalt shall be four (4) inches thick. The perimeter of the asphalt pad shall have a
six (6) inch high berm and the asphalt shall be coated with a coal tar seal resistant to
petroleum products.

Each of the cargo containers shall be situated on the middle of each bermed asphalt pad in
such a manner that shall allow any spills from the systems to be contained inside the
bermed area until the appropriate personnel can respond to the spill. Each bermed asphalt
pad will provide a spill capacity of approximately 1,600 gallons.
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Bioslurper System Component Details

The principal components of each system are detailed below:

Exhauster Skid

The exhauster skid functions as the source of the vacuum placed on the recovery wells,
and also functions as a vapor phase drop-out tank (seal water tank). In addition, the tank
is equipped with a vapor phase discharge line. The exhauster skid is connected to the free
product skid via a three (3) inch diameter vacuum line and a 0.5 inch manual blowdown
line. The main components of the exhauster skid are as follows:

7.5 HP liquid ring vacuum pump

e 80 gallon vapor-liquid separation tank, which also supplies seal water to the liquid
ring vacuum pump
Three (3) inch vapor discharge line equipped with a magnehelic gauge

e Heat exchanger

Free Product Skid

The free product skid is equipped with a tank to drop out the oil and water phase of the
vapor/water/oil mixture which is pulled, via vacuum, from the recovery wells. The
vacuum to the wells is controlled at this location by an air bleed valve and measured with
a vacuum gauge. The oil and water in this tank is transferred by a pump to the oil/water
separator skid. The main components of the free product skid are:

e 80 gallon phase separator tank equipped with float switches
e A cavitation transfer pump to transfer liquid to the oil/water separator

Qil/Water Separator

The oil/water separator unit consist of an oversized parallel corrugated plate coalescing
oil/water separator and a product transfer pump. The main components of the oil/water
separator are as follows:

200 gallon integral sump

100 gallon integral product storage compartment
Sight glass assembly with level controls

Internal sludge baffle

Stainless steel effluent (water) discharge pump (5 HP)
Stainless steel product discharge pump (1 HP)

210 gallon product tank
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Effluent Treatment

The effluent treatment train treats the effluent (water) from the oil/water separator. The
treatment train will consist of two inter-changeable series of bag filters, clay absorption
units and activated carbon adsorption units. The system will be set up so there is always
a backup series of clay absorption units. The effluent treatment system will consist of the
following items:

e One 20 gpm bag filter unit
e Two high pressure clay absorption units (300 lbs. each) in series
e Two activated carbon units (300 lbs. each) in series for polishing of the effluent.

In addition, the unit near Building C-50 shall be equipped with a 60 gallon sump tank and
a pump in order to pump effluent from the unit to Building C-16 for discharge into the

sewer drain line.

Automated Instrumentation

The two bioslurper systems shall be equipped with numerous switches and alarms to
ensure that if one part of the system is not functioning properly, the system shall
automatically shut-down. Alarm reports shall be automatically sent via facsimile to
Foster Wheeler Environmental Langhorne, PA office, as well as the Navy’s Northern
Division office, NWS- Earle’s Environmental office and ROICC offices. The following
switches shall be configured to turn off the entire system:

High/high sensor on the phase separator tank

High and low sensors on the seal water tank

High/high sensor on the integral effluent tank of the oil/water separator

High/high sensor on the integral product tank of the oil/water separator

High sensor on the product storage tank

Pressure transducer on the effluent treatment train

High level alarm in a floor sump inside the building

The sensors inside the secondary containment piping of the vacuum extraction lines.

FeREMEDE® Injection Equipment

A sequesterent/dispersant shall be injected into the vacuum line of the wells in order to
reduce the amount of iron oxidization and to maintain oxidized iron in a state which is
amenable to subsequent treatment operations.

The FeREMEDE® chemical shall be injected at a rate of 3 x 107 ml. for every gallon of
liquid influent flow. The metering pumps shall be equipped with specialized valves to
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prevent the siphoning of the chemical under vacuum. The metering pumps will be wired
such that they automatically shut off when the bioslurper system shuts down.

The FEREMEDE® chemical shall be contained in 55 gallon drums and be located on
secondary containment skids inside the control rooms of the bioshurper units, which shall
keep the chemical from coming into contact with any other portion of the system. The
FeREMEDE® chemical will be in the liquid form and require no mixing or dilution.
Variable speed precision metering pumps shall be used to dispense the FEREMEDE®
chemical to the manifold pipes connecting the recovery wells. A dispensing tube shall be
tied into the manifold pipe in order to inject the chemical into the influent as soon as
possible after extraction from the wells. In the system adjacent to Building C-16, a
chemical feed line shall be tied into the line going to 16MW-04 and 16MW-13, another
line shall be fed into the manifold for the five extraction wells on the eastern most run,
and a feed line shall be tied into the manifold for 1I6MW15 and 16MW-14. Each
metering pump shall be set to achieve a supply rate of 3.1 x 10* ml per gallon of liquid
extracted. Each metering pump shall be calibrated in such a manner as to supply the
proper feed rate of the chemical to the manifold pipe for that line of wells. Since all the
manifold piping eventually converges, the overall chemical feed will be blended in the
phase separation tank. The flow rate of the entire system shall be evaluated weekly and
the chemical feed rates adjusted accordingly.

Master Control Panel

The control panel will consist of a Program Logic Control (PLC) based master control
panel and telemonitoring/datalogging system. The system shall be Microsoft Windows
based operation and configuration software. The master control panel shall consist of the
following:

LCD local display of all functioning systems
Internal fax modem

Control voltage transformer

Intrinsically safe relays and zenar barriers
Interactive remote monitoring

Run lights

Alarm lights

Remote viewing of product flow and effluent gauges

Treatment Buildings

Two treatment buildings (refurbished 40°x 8’ and 8.5’ high cargo containers) shall be
delivered to the site with all the recovery and treatment equipment mounted, plumbed and
wired internally to NEMA 7 (explosion-proof) standards. The complete turnkey system
will be connected to a power source, telephone line, water, and the recovery wells upon
arrival. The following components shall be included with the building:
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End mounted double doors

Explosion proof heat, vent, and lights

Explosion proof emergency stop switch

Full studding and insulation

Oak floor planking with non-skid covering

A separate control room equipped with a NEMA 4 circuit breaker panel

(i.i.) The Ultimate Destination of all Wastewater and Residuals

The treated wastewater from Bioslurper Unit #2 shall be pumped through a two (2) inch
diameter PVC pipe, enclosed inside a four (4) inch diameter pipe (for secondary
containment), below grade to Bioslurper Unit #1, located near Building C-16. The
treated wastewater from Bioslurper Unit #2 shall be piped into the discharge line for the
treated wastewater from Bioslurper Unit #1. The connection shall be made inside the
Bioslurper Unit #1 building and be constructed of a wye pipe and a check valve to
prevent water from Bioslurper Unit #2 from entering the treatment train of Bioslurper
Unit #1. The wastewater inside the two (2) inch diameter discharge line from Bioslurper
Unit #1, which is heat tapped and enclosed in a four (4) inch diameter PVC pipe (for
secondary containment), is pumped into the adjacent Building C-16. The two (2) inch
diameter discharge line connects to an existing for (4) inch diameter drain line inside
Building C-16. The four (4) inch diameter drain line was visually inspected and appeared
to be in good condition. The four (4) inch diameter drain line inside Building C-16
gravity drains to an six (6) inch diameter sewer pipe outside of Building C-16. The sewer
pipe gravity drains to the NWS-Earle Treatment Plant. The water from the NWS-Earle
Treatment Plant is discharged, under NJPDES Permit No. NJ0023540, to Yellow Brook.

Four types of residuals shall be generated by the bioslurper recovery and treatment
process: recovered oil, spent bag filters, spent clay media, and spent carbon. The
recovered oil shall be recycled through a local oil recycler.

The oil recovered from the bioslurper system shall be stored in a 210 gallon steel tank,
equipped with an secondary wall/overflow sump. The 210 gallon oil storage tank is
located inside the bioslurper units. The oak plank floor of the units is covered with non-
skid rubber mating and the unit is sloped towards a sump. The sump is equipped with a
high level sensor which is tied back to the master control panel. If the sensor is activated,
the entire system will shut down and a report shall be automatically sent via facsimile to
Foster Wheeler and the Navy.

The clay absorption media shall be recycled as a supplemental fuel source in the
production of cement or otherwise properly disposed off-site. Following characterization
sampling, the clay media will be vacuumed out of the clay absorption vessels by the
recycler when routine monitoring results of the effluent indicate that the clay media is
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nearing saturation. The saturated clay media shall not be stored in any other vessels on
the site prior to removal off-site.

The activated carbon media in the carbon vessels shall be removed off-site by a vendor
for reactivation. Following characterization sampling, the carbon media will be
vacuumed out by the vendor when routine monitoring results of the effluent indicate that
the carbon is nearing capacity. The activated carbon shall not be stored in any other
vessels on the site prior to off-site removal.

The spent bag filters shall be placed in a DOT #1A2 open top drum, and stored inside a
nearby flammable storage shed. Upon filling, the filter material shall be properly
disposed off-site. It is anticipated that the filters will be classified as non-hazardous
based on characterization sampling.

(i.i.i) Listing of All Pollutants, Including Regular and Intermittent Flows Which
May Enter the System

Both oil and water shall be recovered from the extraction wells by the bioslurper systems.
The water shall be treated prior to discharge to the existing on-site sanitary sewer system.
The on-site sanitary sewer system drains to a sanitary sewer treatment plant owned and
operated by the U.S. Navy. The NWS-Earle Sanitary Sewer Plant has NJPDES Permit
No. NJ0023540 to discharge to the Yellow Brook. Since the bioslurper shall be treating
and discharging water from a diesel fuel spill, the only parameter of concern in the NWS-
Earle Sewer Treatment Plant’s NJPDES permit effluent parameters and limitations is Oil
and Grease. According to the NJPDES permit, the effluent limitation of Oil and Grease
is 10 mg/l. The following mass balance information shall demonstrate that the
bioslurper’s groundwater treatment system is capable of meeting the effluent parameters
established under the NJPDES permit even before it enters the existing sanitary sewer
treatment plant.

The recovered oil and water are first pumped through an oil/water separator to separate
the free phase oil. The oil/water separators installed in the bioslurper units are equipped
with coalescing plates and a polishing media to effectively remove the free-phase oil.
The oil/water separators were oversized for this application to ensure maximum
separation, as well as to allow for any increased flow. The attached calculations
demonstrate that each oil/water separator, with 24 cubic feet of coalescing media, has a
safety factor of 10 for the separation of free phase oil at a flow rate of 20 gpm. Based on
the size of the phase separator tank, and the location of the level sensors, the anticipated
flow rate to the oil/water separator is not expected to be greater than 15 gpm, pumping in
intervals lasting two to three minutes.

The effluent from the oil/water separator shall first be pumped through a 35 micron bag

filter to remove suspended particles. The effluent shall then be pumped through two high
pressure vessels filled with modified clay and anthracite filtration media. The clay media
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removes oil and grease as well as other high molecular weight organics. Attached are
calculation sheets provided from the clay media manufacturer to estimate the efficiency
of the clay absorption units for removal of Oil and Grease, as well as dissolved
contaminants. The Oil and Grease concentration used for the calculations was obtained
from the effluent discharge of the oil/water separator used for the pilot-study bioslurper
system. It should be noted that the oil/water separator used for the pilot study was a
significantly smaller and less efficient unit and the actual Oil and Grease concentrations
of the effluent from the full-scale oil/water separators is anticipated to be significantly
lower. As demonstrated by the clay media calculations, the Oil and Grease concentration
of the effluent after the second clay unit is anticipated to be 1.4 ppm.

Subsequent to the clay units, the effluent shall be pumped through two 300 pound
activated carbon units in series. The purpose of the activated carbon units is to polish the
effluent, further reducing concentrations of oil and grease, as well as any other dissolved
contaminants which may be present. The isotherms for benzene, toluene, and xylenes are
attached to demonstrate that the activated carbon is capable of removing any
contaminants remaining in the effluent with a high safety factor.

(i.v.) Average and Peak Flows

There shall be two separate bioslurper units at the Naval Weapons Station-Earle facility.
The first unit, located near Building C-16, shall be connected to a total of nine oil/water
recovery wells and two vapor recovery wells. The second unit, located near Building C-
50, shall be connected to two oil/water recovery wells. The flow rate of liquid from each
well shall be approximately 0.5 gallons per minute (gpm). The flow rate of 0.5 gpm of
liquid from each well is based upon previous operating experiences from similar
bioslurper units. The flow rate is manually controlled with valves on each of the recovery
wells.

The flow rate into the first bioslurper unit is anticipated to be 4.5 gpm based on. nine
recovery wells operating at 0.5 gpm each. The vacuum at each of the wells shall be
modified in order to optimize the amount of oil withdrawn while minimizing the amount
of water withdrawn. The amount of oil withdrawn from individual wells shall be
dependent upon the amount of oil present at each recovery well. Based on the pilot study,
and previous bioslurper applications, it is anticipated that between 0.05 to 0.75% of the
liquid phase recovered from the wells will be oil. The oil/water shall flow into the first
bioslurper unit at a rate of approximately 4.5 gpm.

The oil/water which enters the system drops out in the phase separator tank. Once the
high level switch is activated, the oil/water from the phase separator tank is pumped into
the oil/water separator. The rate at which the water is pumped from the phase separator
tank to the oil/water separator is manually controlled with a gate valve. The anticipated
flow rate from the phase separator tank to the oil/water separator is approximately 15
gpm. This flow is not continuous, and is controlled by the high/low level switches inside
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the phase separator tank and the gate valve. Based on the size of the phase separator tank
and the locations of the high and low sensors controlling the transfer pump, the transfer
pump is anticipated to pump at a rate of 15 gpm for two to three minute intervals.

The oil/water separator is rated for a design flow rate of 128 gpm. The oil/water
separator was oversized to ensure the maximum separation of oil and water. Once
separated, the oil is gravity fed through a weir to a 100 gallon oil accumulation tank
inside the oil/water separator, and the water is dispensed to an integral 200 gallon effluent
tank. The oil shall accumulate inside the integral oil accumulation tank until the high
level switch is activated. A pump shall transfer the oil from the integral product storage
tank to a product storage tank upon activation of the high level sensor. The water in the
effluent tank shall be pumped through several treatment units upon activation of the high
level sensor inside the tank. The hydraulic flow through the treatment units is controlled
by the low and high sensors on the effluent tank and the gate valve. The anticipated flow
through the treatment units is approximately 15 gpm. The water shall first be pumped
through a 35 micron bag filter, then two 300 Ib. clay absorption units in series, then two
300 Ib. activated carbon units in series. The water pumped through the treatment units
shall be pumped through a two (2) inch diameter PVC pipe into the adjacent Building C-
16. The two (2) inch diameter discharge pipe shall be connected to existing piping inside
Building C-16 that drains to the sanitary sewer system.

The second bioslurper unit, located near Building C-50, shall operate in an identical
manner to the first bioslurper unit with several exceptions. The second bioslurper unit
shall only be connected to two extraction wells. It should be noted that additional wells
may be added on to this unit at a later date. The flow rate into the second unit is
anticipated to be approximately one (1) gpm, based on two wells at 0.5 gpm each. The
hydraulic profile of the second unit is analogous to the first unit except for the addition of
a sump and pump after the treatment units. A 60 gallon effluent sump and a one (1)
horsepower pump were installed inside the second unit in order to pump the effluent from
the second bioslurper unit, below grade to the first bioslurper unit by Building C-16. The
effluent from the second bioslurper unit shall be piped into the effluent discharge from
the first unit, which discharges into existing piping inside Building C-16 which ultimately
drains to the sanitary sewer system.

The expected peak flows of the systems would be double the rates previously discussed in
this section. The peak flow for Bioslurper Unit #1 would be nine (9) gpm and the peak
flow from Bioslurper Unit #2 would be two (2) gpm. The peak flow estimates are based
upon peak flows observed during the operation of the pilot bioslurper system at Earle.
The peak flows would result from a rise in the water table which would cause additional
water to be extracted from each recovery well. The peak flows shall be kept in control by
monitoring the groundwater levels in the extraction wells on a weekly basis and ensuring
that the vacuum extraction tubes inside the wells are properly situated for minimal water
withdrawal.
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(v.) The Expected Composition of Effluent from the Treatment System

Based upon the treatment train explained in section i.i.i, the expected composition of the
effluent from the system is below detection limits to 1.4 ppm of Oil and Grease.
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OIL/WATER SEPARTOR CALCULATIONS

Given the following data:

Q= 20 flowrate (gpm)

T= 35 fluid temperature (°F)

Psg = 0.9 oi specific gravity

S= 0.75 media spacing (in.)

SP = 48 media specific surface area (sq.ft./cu.ft.)
M= 60 micron removal size (microns)

detennine the media pack size peeded to meet the effluent quality requirements. Fora
rectangular model separator, the tank requirenients are:

L= 3 media length (ft.)
H= 2 media height (ft.)
Lt= 4 tank length (ft.).

First, determine the rate of rise of the oil particles according to Stokes Law:

Vr=C1* (Wsg-Psg)*(M/10000)22/ Wy = 0.024 ft/min.
where:

C1 = Combination of conversion factors = 107.2

Wsg = Water specific gravity al given low temperature = 1.00

Wv = Water viscosity at given temperature = -~ 0.0164 poise.

Next calculate the surface area needed to accomplish separation based on the above Vr:

Amin=Q/Vr/C2= 112.5 sq.ft.

where:
C2 = Conversion factor (7 .48 gal./cu.ft.).

Now determine the minimum volume of media required for this separation:

Vmin = Amin [ SP = e 2.3 cuft

Given the following media pack w1dth detenmne the operating characteristics of the pack:

W = 4 media width (ft.)

Media Pack Characteristics

\Actual Coalescing Area 1182]  sqft. |
Actual Settling Area | 288 sq.fl. .
‘Actual Media Volume | 24 cuft
Fluid Velocity in Pack | . 0.33]  ft/min._
ISpecific flowrate 0.0174| gpm/sq.ft.
[Detenhon TimeinPack | 8.0 min.
[Actual Safety Factor L 10.2

[Reynolds No. (Low Temp.) | - 38

‘Reynolds No. (High Temp.) | 67

Since the Reynolds Number is less than 500, the low in the pack is laminar,
Therefore Stokes Law applies and optimal separation will be acheived.



OIL WATER SEPARATOR

Operation

The separator shall be a special purpose prefabricated parallel corrugated plate gravity displacement type
oil/water separator designed to remove free and dispersed non-emulsified oil and settlable solids, in
accordance with API 421. The separator shall be comprised of a tank containing an inlet compartment,
sludge chamber and clean water outlet chamber.

INLET COMPARTMENT

* The inlet chamber will be comprised of a non-clog diffuser pipe to distribute the flow across the width of
the separator chamber. The inlet compartment shall be of sufficient volume to effectively reduce influent
suspended solids, dissipate energy and begin separation. A sludge baffle will be provided to prevent
settlable solids and sediment from entering the separation chamber. '

SEPARATION CHAMBER

The separation chamber will contain parallel corrugated plates for enhanced oil/water separation. The
plates will be spaced for optimum removal of free oil and settlable solids, and the corrugations will have a
60 degree angle with respect to the horizontal. Flow through the plate pack will be in a cross-flow
configuration. This allows the oil to collect and coalesce in the high points of the corrugations while the
solids collect at the low points. This also allows oil to rise without interfering with the falling solids,
reducing the possibility of clogging. Plates shall be enclosed in a stainless steel frame to facilitate
installation and removal,

SLUDGE CHAMBER (Option)

The sludge chamber can be located under the separation chamber and will provide an adequate volume
- for the settling of any solids. The angle of repose of the sludge chamber is 45 degrees to ensurg easy and -
complete removal of the solids through outlet flanges provided on each side of the separator.

OIL COLLECTION

The oil will be collected at the end of the separation chamber by a fixed weir trough or rotatable skimmer.
Either collection method will provide for automatic decant of the separated oil through gravity outlet(s)
on the side(s) of the separator. The type of oil collector depends upon the application.

INTEGRAL OIL STORAGE COMPARTMENT (Opfion)

An integral oil storage compartment can be provided for sioring separated oil. The compartment
adjacent to the coalescing compartment would collect and store the oil discharged from the oil collector.

CLEAN WATER CHAMBER

The water will pass under the oil retention baffle and over the adjustable effluent weir, which maintains
the liquid level throughout the separator, and exit through the outlet provided at the end of the separator.

COVERS

The separator is provided with a vapor tight cover that can ezsily be removed for service and
maintenance.
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21 | A/R_[ANCHOR BOLTS
1 4 1] 22 | A/R | EXTERNAL PIPING
N\ X 3 25 AR VENT PIPING
- — PERFTRMANCE
E | [~ 4 SIZING [F OI_AATER SEPARATIR TAK T IE DOTERMDED By KYtrQ
T H UL BASED DN REMIVING NOM-HULSIFIED FREE AND DISFERSTD QiU
T A= AD SO SETTLARLE SOLIDS.
/"\—3 14 E MWLYSIS MUST DOOCATE THAT AT THE CALOXATED OVERF LI/ FATE.
B ‘. 7 \ THE QU/VATER SEPARATOR VILL DE EDUIPFED VITH TC REQUIFED
~ { PROECTED PLATE MEA TD RENIZE T™E SPUOFIED PLRFURWCE
D . UNDER LAMINAR LIV COrDITUNS. CALOUMATIONS TAKE INTO (DM
! 1DV RATE, NLLOD TEHMFERATURE RAYGE, DINFLUENT CONCINTRATIONS
'i €, \ AND SFECIFIC GRAVITIES 07 OIL AND SOLIBS TD IE REMOVIR
H LS ! 2 | ACCEPTALLE QISOUWWGE LIMITS fOIENTIAL SURGE FLDVE. PARTILE
B B erermmrnens Vﬂ CHARACTERISTICS, AND pH
- B THE AG MODEL VILL DFFICENTLY REMOVE 100 OF ALL 2D MIGEH
5 5_/ AND LARGER PARTICLES AND PROIDUCE AN EFFLLENT OF 10 g1 AS
HEASURED BY API YETHD 481
SCHEDULE ITEM ND. ‘ — - - -
A B C D £ 1 c 3 4 5] SLUDGE SHIP OPER. A AOOC) MOEL, AGS 2/ %] on
MODEL DA | DA, | O.A. | INLET| DUTLET [INLET|OUTLET |OIL | VENT | DRAIN| CAP. [VEIGHT | VEIGHT [ -&% CldidLi LU
VIDTH|HEIGHT{LENGTH|HEIGHT| HEIGHT | DIA | DIA |DlAa | DIA| DIA | (GAL) (LBS) (LBS)
AGS-1 1S° 30" S1° 20" 12" - 1° 1° N 1° 3 288 1307
— - : ST 5 5+ 57 1= T E
S e T T T e e e T T T T T ey | atee | DLAAIER SBRATR [
_ ) _ MIDELS AGS / AG P
AG- 1 15° a2 87" 32 20 2 2’ 2" [ 1 12 539 1559 1
AG-2 27 |42 87 | 32 20" ER 3" 3 L R 24 771 21 |XT o VR
AG-3 | 40" | 42~ | B8 | 32 | 20" | 4" | 4 |3 | 1| 36 1003 4061 | e 2 r0c |
AG=-4 52° 42" 88" 32° 20" 6° 6" 4 2’ 2’ 48 2253 6312 e g e J

T.

Model AG-4 waill

be used.

ZBISCO

nvironmental=
60 Sterais Way, DEDHAM MA 02026
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. Maximum Flowrate (gpm)/l
172" Media 3/4" Media /=~ 1-1/8" Media

Spec.Gravity || 0.7 | 0.85 | 0.9 | 0951 0.7 | 0.85 | 09 | 0.95] 0.7 [ 085 | 09 | 095

“laGs1f 6 | 3 | 2 | 1| 4 | 2 | - -V 2T 717 -1 -

AGS-2 | 13 6 4 2 9 4 3 I 5 2 ) -

AGS-3 | 19 9 6 3 13 6 4 2 8 4 2 !

AG-1 || 39 | 19 | 13 6 27. | 13 9 4 17 8 5 2

M | AG2 || 78 39 26 13 54 27 18 9 35 17 i 5

wﬂi o | AG3 |18 | 56 | 39 | 19| 82 {4 |27} 133 | 26|17 8
5*"0;& > AG-4 [[ 157 | 78 | 52 | 26 | 109 | 54 | 36 | 18 | 70 | 35 | 23 | 1
Sof D | gp0 | 78 | 39 | 26 | 13| 54 | 27 | 18 o 35 | 17 | N 5
cal 1 p | BP-1 ) 157 | 78 | 52 | 26 [ 109 | s4 | 36 | 18 | 70 | 35 | 23 | 11
Hp-2 || 210 | 105 ] 70 | 35 J1a6 | 73 | 48 | 24 | 934 | 47 | 31 15

L | BEP-3 || 315 | 157 | 105 | 52 | 219 | 109 | 73 | 36 | 141 | 70 | 47 | 23

HP-4 420 | 209 140 70 292 146 97 49 188 94 63 31

HP-5 525 | 262 | 175 88 365 | 182 | 122 61 235 | 118 78 39

HP-6 630 | 315 | 210 | 105 | 438 } 219 | 146 73 282 | 14] 94 47

HP-7 735 | 368 | 245 | 123 | 511 256 | 171.{ 85 1 328 | 165 | 110 55

HP-8 840 | 420 | 280 | 141 |} 584 | 292 | 195 98 375 | 189 | 126 63

HP-5 945 | 473 | 316 | 158 § 657 | 329 | 219 | 110 | 421 | 212 | 141 | 71

L HP-10 || 1,050 | 525 | 351 176 | 730 | 365 | 244 | 122 | 468 | 236 | 157 79

Assumptions: Temp. Range = 40-75°F
Removal = 30 microns

Act. Safety Factor = 1.50 minimum
Using Brentwood specific surface area
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Maximum Flowrate (gprrp/

1/2" Media 3/4" Media /2 1-1/8" Media
Spec.Gravity || 0.7 | 085 09 [ 095 0.7 | 085 | 09 | 095| 07 | 085 | 09 | 095
AGS-1 | 25 12 8 4 15 8 5 2 11 5

AGS-2 50 25 17 8 | 31 16 10 5 23 11
AGS-3 75 38 25 13 47 24 16 .8 35 17 11 5
AG-1 55 55 51 26 | 37 37 32 16 24 24 23 11

M | AG-2 || 110 | 110 | 103 | 52 | 74 | 74 64 | 32 | 48 | 48 46 22

S lected o L AG3 || 165 | 165 | 155 | 78 | 111 | 111 | 96 | 48 | 72 | 72 69 | 33
Model > AG-4 | 220 | 220 | 207 | 104 | 148 | 148 | 128 | 64 | 96 | 96 92 | 44
Fer D | mp-0 || 110 | 110 | 103 | 52 | 74 74 | 64 | 32 | 48 | 48 48 | 22

Earle g | HP-1 || 168 | 168 | 155 | 78 114 | 114 | 96 | 48 | 75 | 175 75 | 35

HP-2 || 220 | 220 | 220 | 138 | 148 | 148 | 148 | 84 96 96 96 | 62
L | [mp-3 || 330 | 330 | 330 | 207 | 222 | 222 | 222 | 126 | 144 | 144 | 144 | 93
AP-4 || 440 | 440 | 440 | 276 | 296 | 296 | 296 | 168 | 192 | 192 | 192 | 124
HP-5 || 550 | 550 | 550 | 345 | 370 | 370 | 370 | 210 | 240 | 240 | 240 | 155
HP-6 || 660 | 660 | 660 | 414 | 444 | 444 | 444 | 252 | 288 | 288 | 288 | 186
mpe-7 || 770 | 770 | 770 | 483 | 518 | 518 | 518 | 294 | 336 | 336 | 336 | 217
HP-8 || 880 | 880 | 880 | 552 ] 592 | 592.| 592 | 336 | 384 | 384 | 384 | 248
HP-9 990 | 990 | 990 | 621 | 666 | 666 | 666 | 378 | 432 | 432 | 432 | 279
AP-10 | 1,100 | 1,100 [ 1,100 | 690 | 740 | 740 | 740 | 420 | 480 | 480 | 480 |.310

Assumptions: Temp. Range = 40-75°F
Removal = 60 microns )
7 Act. Safety Factor = 1.50 minimum

Using Munters specific surface area

Ehv:mnmental;”tE
60 Sterais Way, DeoHam, MA 02026
TeL: 800-225-8006« Fax: (617) 461-1152



After It Clon Bhsarpdio n Ua T GTM.115
of Gzo.s,/url,yef ’U’\;" # I

. Clarion Media Design Criteria/Calculations '
Contominants Concentration  Removal Efficiency  PPM Removed | ffm &ew.ﬂ,'ﬂz
Qi & Grease £57 _ppm X BN% 339 ppm A% ppn
Pentachlorophenol ppm X 5%

Benzene ppm X 20% . _

Toluene 1.2._ppm X 70% 0.84 ppm ©. 364y,

Ethyl Benzene __ppm X 90%

Kylene 0,56 _ppri X 5% O-3% ppi o 0l 7
___Ppm X

S ppm X L

Totals 530 ppm A7__p..

Contaminant Loading

Total removed 330 ppmn x 0.0000084 = 0. 0045 pounds of organics/gallon
L'l + 5 7 }' (=Y

0.004.5” Pounds of organics/gallon x GPM (flow rate) = 0,03 _pounds of organics/minute
 0.09 Pounds of ogranjcs/minute x 1940 minutes operated/day = - 3 pounds of
organics/day

Media Consumption(50% absorption efficiency)

A3.%_ Pounds of organics/day + 0.50 efficiency = 5§ pounds media/day

Pounds of media/day x operaling days/year = pounds of media/year

Estimated Bed Life

300 Pounds of media in vessel + pounds of media/day = _S_ days of bed life

A Whoily Qwned Sugsidiary of amencan Collog Cornpany Q(}x‘_%‘; Punal on recycled papet.



Afkee d~d Clay Uat
of Bisslrger [ 1% | GTM-115

. Clarion Media Design Criteria/Calculations

Contaminants Concentration Removal Efficiency PPM Removed |00 Renvinn,
Qil & Grease A% __ppm X 95% 6.6 Lg
Peatachlorophenol ppm X 9%

- Benzene ppm X 20%
Toluene 0.3(, ppm X 70% 0.5~ 0.\
Ethyl Benzene __ppm X 90%
Xylene O ppmi x 5% 044 os0|

ppm b

- ppm X _
Totals a1 ___ppmi )5 ppe
Contaminant Loading

Total removed A7_ ppm x 0.0000084 = (). 0003pounds of organics/gallon
: 4.5 90~
0.000) Pounds of organicy/gallon x GPM (flow rate) =2.009 pounds of organics/minute
0.0009  Pounds of ogranics/minute x /440 minutes operated/day = /.3  pounds of
organics/day

Media Consumption(50% absorption efficiency)

/.3 Pounds of organics/day + 0.50 efficiency = 2. pounds media/day

Pounds of media/day x operating days/year = pounds of media/year

Estimated Bed Life

3.€ )
300 Pounds of media in vessel + pounds of media/day = //3 _days of bed life

A Wnolly Qwneg Supsidinty 01 Amencan Colog Corpany %—ﬁﬂ‘ Paniad on 1pCYCied papet.
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Page 1//51 TOXIKON €
Received: 03/19/97

REPORT FOSTER & WHEELER
ToO 1 _OXFORD VALLEY, SUITE 200
LANGHORNE, PA. 19047
215-702-4015 FAX: 4092
ATTEN MICHAEL HEFFRON

CLIENT FOSTER SAMPLES _2
COMPANY FOSTER & WHEELER

Iarer Sreeact oo Earcz Peor Stuoy
(UnTrzA -77327)
ORP. REPORT Work Order # 97-03-314
03/24/97 10:47-36

PREPARED TOXIKON CORPORATION

Yy
BY 15 WIGGINS AVE 7/
BEDFORD, MA 01730 Y7 (il

CERTIFIWEY )

ATTEN PAUL LEZBERG

PHONE (617)275-3330 CONTACT CHUCKC

MA CERT # M-MAQ64: TRACE METALS, SULFATE,CYANIDE,RES. FREE

FACILITY 1 OXFORD VALLEY, SUITE 200

CHLORINE, Ca, TOTAL ALK., TDS, pH, THMs, VOC, PEST., NUTRIENTS.

LANGHORNE, PA. 19047

DEMAND. O&G, PHENOLICS, PCBs . CT DHS #PH-0563, NY #10778

FL_HRS EB7143, MJ DEP 59538, NC DNR286, SC 88002, NH 204091-cC.

WORK ID NAVY EARLE PROJECT #17
TAKEN 3/18/97

TRANS
TYPE WATER
P.O. #
INVOICE under separate cover

SAMPLE IDENTIFICATION
01 NE-WDO1 602

VERIFIED BY: ﬂ@% 94:22@
7 S

TEST CODES and NAMES used on this workorder
PURGEABLE AROMATICS

02 NE-WDO2 MEXDUG

METALS DIS.EXT. WATER-GFAA

MEXTUG

METALS, TOT WATER EXT.-GFAA

MEX_HG

METALS, EXT. FOR MERCURY

0 G GR

0. & G. by Gravimetric

PH W

PH - AQUEOUS

TALW

TAL METALS

ISS

TOTAL SUSPENDED SOLIDS




page 2/4f TOXIKON CORP. REPORT Work Order # 97-03-314

Received: 03/19/97 Results by Sample

[ SAMPLE ID NE-WDO1 SAMPLE # 01 FRACTIONS: A,B

f Date & Time Collected 03/18/97 15:00:00 Category WATER
| ﬂ

| 0_6_6GR 557 PHW 5.9 TsS 84.0

| mg/L (?L=5.0 PH UNITS mg/L DL=4.0




Page 3/L/ TOXIKON CORP. REPORT Work Order # 97-03-314
Received: 03/19/97 Results by Sample

SAMPLE ID NE-WDOM FRACTION O1A TEST CODE 602 NAME PURGEABLE AROMATICS

Date & Time Collected 03/18/97 15:00:00 Category WATER

EPA 602
RESULT LIMIT
BENZENE ND _ 100
TOLUENE < 1180 >__1gg
ETHYLBENZENE ND 100
XYLENES (TOTAL) 355/ _ 100

Notes and Definitions for this Analysis:

UNITS: ug/L
DATE RUN: 03/23/97
ANALYST: _pL
INSTRUMENT:  ___ V5
DIL. FACTOR: _100

ND = not detected at detection limit




Page 4//%/ TOXIKON CORP. REPORT Work Order # 97-03-314
Received: 03/19/97 Results by Sample

SAMPLE 1D NE-WDO1 FRACTION O1A TEST CODE TALW NAME TAL METALS

Date & Time Collected 03/18/97 15:00:00 Category WATER

TAL METALS

RESULT LIMIT

Silver ND 0.005
Cadmium ND 0.002
Chromium 0.011 0.002
Copper 0.472 0.002
Nickel 0.005 0.005
Lead 0.229 0.002
Zinc 0.273 0.005
Arsenic ND 0.002
Selenium ND 0.002
Beryllium ND 0,002
Antimony 0.004 0.002
Thaltium ND 0.003
Barium 0.0117 0.002
Iron 91.7 0.010
Manganese 0.116 0.002
Cobalt ND 0.002
Vanadium 0.003 0.002
Atuminum - 0.603 0.010
Calcium 26.4 g;glg
Potassium 1.61 0.500
Sodium 119 0.500
Magnesium 4.59 0.005
Mercury ND 0.0002

Notes and Definitions for this Report:

EXTRACTED..... 03/20/97
DATE RUN...... 03/21/97
ANALYST....... BKO
INSTRUMENT. . .. TRACE
CONC FACTOR. .. 1
UNITS......... _ma/L

ND = not detected at detection limit




Clarion® PM-100 SYSTEM Ace®

WASTEWATER FILTRATION MEDIA

CLARION PM-100 is a chemically modified clay and
anthracite filtration media that reliably removes oil,
grease and other high-molecular weight organics from
wastewater. Engineered for column operation, CLARION
PM-100 is an effective treatment technology. It can also
be used as a pre-treatment or post-treatment to many
other filtration technologies.

CLARION® PM-100 is an excellent pre-treatment for
activated carbon, reverse osmosis and desalination sys-
tems. For example, by absorbing up to 60% of its weight
in oil and grease, CLARION PM-100 will increase the
effectiveness of activated carbon by preventing the pore
blinding problem associated with oil, grease and other
less water-soluble organics. CLARION PM-100 can
extend the lifetime of the carbon by factors of 2 to 10
times, while resulting in higher carbon sorption capacity.
In general, anytime ojl and grease extractable are 1 ppm
or greater, PM-100 will be an economic advantage as a
pre-treatment for carbon.

As a stand alone media, CLARION PM-100 is the best
technology available for treatment of oil contaminated
wastestreams and boiler condensate.

CLARION PM-100 is an extremely efficient post-

treatment media downstream of equipment such as.

dissolved and induced air flotation units, API oil separa-
tors, corrugated plate separators, granular media oil
coalescers, ultrafiltration, air strippers and our own
wastewater treatment systems.

ADVANTAGES AND BENEFITS

» Economical to use. PM-100’s large absorption capacity
(up to 60% its weight) for oil and other high molecular
weight organics makes it the cost effective oil-removal
alternative relative to other filtration materials.

* Dependable. PM-100 can accommodate increases in
flow rates and contaminant concentration levels caused
by accidental spills and plant upsets. When oil is not
present, PM-100 is not being expended, thus providing a
“fail safe” method to prevent oil contamination.

* Simple to Apply. PM-100 is employed in conventional
filtration contactors.

* Non-Hazardous. Fresh PM-100 is non-hazardous;
therefore, the waste classification of the spent material is
determined by the constituents removed.

Figure 1 (Left)
Activated carbon
surface area sorption.

Figure 2 (Right)
Blinded activated
carbon pore resulting
in lower organic
adsorption.

Figure 1 Figure 2

CLARION PM-100 differs from activated carbon in the mechanism of
organic sorption from water. Activated carbon absorbs organics through
a surface area related mechanism {Figure 1) which tends to foul activat-
ed carbon by blinding the pore structure (Figure 2) and lowering the
available surface area for adsorption. CLARION PM-100 technology
absorbs organics through a platelets partitioning process (Figure 3) that
increases the organic absorption capacity to approximately 60% of its
weight.

Figure 3
(A.) Clay platelets.

(B.) Clay surface
chemically modified
to form CLARION.

(C.) CLARION satu-
rated with organic

contaminates. Clay
platelets expanded.

CLARION PM-100 SYSTEM DESIGN CRITERIA

The design criteria of PM-100 systems is similar to a
typical granular activated carbon system. The following
design parameters are recommended:

Granular Qil Absorbent PM-100

Bed Depth 3 feet (min.)

Hydraulic Loading 3-4 gpm/sq. ft. (max)
Contact Time 2-5 minutes

Bed Expansion 20%
SPECIFICATIONS

Particle Size: - 16x40 mesh (US seive)
Moisture 8%

Water Retention, Drained 10%

Density Shipped 52-54 1b./it®

Backfiushed, settled in
column 58 [b./ft.?
Standard Packaging
Packaged in 50 Lb. boxes and 2000 Lb. bulk bags.

INDUSTRIAL SERVICES GROUP
1350 West Shure Drive

Arlington Heights, IL 60004-1440
(847) 392-5800 » Fax (847) 577-5571

800/527-9948

http://www.cetco.com
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Clarion PM-100

Profection for Activaled Carbon Waler Treatment Systems

A technical problem In the application of activated carbon
" waler treatment systems is the presence of oil and grease
extractable organics. These organics tend to be higher molecular
weight, less water-soluble compounds occuring many thmes
ascmulsions, Suchorganic contaminants tend to foulacvated
carbon by blinding the pore structure of the carbon and
lowerng the available surface area for adso*pdon resulting in
Toss of capacity.

The PM-100 technology is a unigue approach to sorption of
organics from walet,-However, it differs from activated
charcoal in the mechanism of sorption, Activated carbon
adsorbs organics through & surface area relaicd mechanism,
PM-100 operates through a partitioning phenomena that has
Tittle relationship to sueface arca, The effectivencess of PM 100

to absorb orgaiics is direcUy related to the water solubility of
the organic. The partition coefficient for several organics on”

100 versus the water solubility of the orgamcsiaprescmcd
)uugurcl /,—rf*“‘\
t\tad 3

— e

|
‘

o,

b

€
8
% HAPTHALE R QI ETPACKLOMOETHENS
o 'OLUiNE f:{ Smcugoﬂonmne
8 i 1 2 DICELDAOTTHERE
.?; =\
'(g w' 3 N oo . e
! ® e % o
Solubiity (ppm)
Figure 1.

AS can be seen, Giere 15 g Jincar relatonslp between the

}aruuon coelficient and waler solubility of the oreanic, In
“actical terms this means that any organic that would be

vxtracted in a traditional ol and prease detenmination will be

“hsorbed sirongly by PM-100, but organics that are highly
ater soluble or that are quite volatile will absorb poorly onto

+ M-100. The PM-100 will efficlently remove from water,

“¢e, mechanical emulsified, and dissolved organics which are
aringly water soluble,

"1, #M-100 product is specifically designed 10 solve the
nding problem in activated carbon systems associated with

oil and grease. PM- 100 will absorb up 1o 60% of its welghtin
oil and grease, Incontrast, carbon, will adsorb only 2 to 3% of
its own weight. In addition, PM-100 will absorb lightly
emulsified oil and grease from solution. When PM-100 is
utilized a5 & pre-trcatment to carbon, it removes the off and
grease extractables and allows carbon (o remove the water
soluble organics more efficiently, and with higher capacity,
This effect can be dramatic, The lifetime of carbon can be
exicnded when combined with PM-100 by factors of 2 o 10
times, depending upon oil and grease levels In the wasie
stream. The PM-100, because of its large capacily, must be
chanped only a fraction of the times that'the carbon Is changed.
In peneral, any time the oil and grease extractables are T pom
or greater, PM-100 will be of an economic ad v:miagc in
combination with carbon, The overali cost of combining Piv
100 with carbon will be lower than carbon alobe. In ﬁ;ar.y
cases, this cost reduction factor is 1/2t0 1/4 the cost of carbon
alone, depending upon the oil and grease fevel in the waste,

Example of PM-100 EiTicacy

"ﬂ\n 'hrpnlrﬂ\rnunh cugeves for !hp Anphf"\tln

T AV v MR EA A

waste waler comaimn.g 200 ppsn oil and grease J(fi 200 ppm
toluene is presented In Figure 2,

The first curve is the brmkmrough obtaine

removing thr; mix of coniaminants.

The second curve is the same waste treated with 71

510
slone. The PM-100 performs substantially belter than e
carbon column. However, when PM-100is utilized to protect
the carbon from the of}, the resu!tirg break through curve Is

superlor in e
. e 3
performance as g / ; it’ﬁzﬁé catbon |
comparcdioelther é ot , s Both !
techinology alone, gt o
] »t+
s o I ‘;
. "~ x4+ O £ :1
Figure2 o} /
o1/
Q-«-—' r
L- 3 1 _'./; X i

R T ]
Colurmn Volumes of Walter Treaicd



hi

i

Page 1 of 2
Permit No. NJ0023540

EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

The permittee is authorized to discharge, in accordance with TABLE 111-A-1 to the Yellow Brook
which is classified as FW2-NT at the following coordinates:

Latitude: 40° 16' 25" Longitude: 74° 09' 55"

This facility is classificd as a minor facility.

The influcnt monitoring location shall be before any treatment, other than degritting, and before the
addition of any internal wastestreams. The effluent monitoring (including acute WET) location shall
be post dechlorination at the effluent weir.  Unless otherwise noted, only effluent monitoring 1s
required and all limitations are expressed as maximums. Other requirements pertaining to
monitoring and reporting are contained in Part [-DSW.

Ixcept due to natural conditions, for direct discharges to surface water, the discharge of foam, or
foaming of the receiving water as a direct result of the discharge is prohibited when foam,

. forms objcctionable deposits on the receiving water,
. forms floating masscs producing a nuisance,

. produces objectionable color or odor, or

. interferes with a designated use of the waterbody.

TABLE [TI-A-1

PARAMETER UNITS DURATION FINAL MONITORING
EFFLUENT REQUIREMENTS
LIMITATIONS FREQUENCY SAMPLE
TYPE
IFiow MGD Monthly Ave, 0.37 Continuous Continuous
Daily Max (2)
S-Day Biochemical Oxygen Demand kgid Monthly Avg, 42 2:Nlonth Caleulated
(BODO () Weekly Ava, 63
3-Dav Biochemical Oxvgen Demand mg:L Monthly Avg. 30 2:Month 611r
(BODY M Wecekly Ave. 45 Composile
H()DS Minimum Percent %% Monthly Avg. 90 2;Month Calculated
Removal
Total Suspended Solids (1SS) (1) kg/d Monthly Avg, 42 2/Month Calculated
Weekly Ave, 63
Totad Suspended Sohds (TS8) (1) mgl. Monthly Avg. 30 2/month 6lIr
Weeklv Avg. - 45 Composite
TSS Minimum Pereent "o Monthly Avg, 85 2 month Calculated
Removal
Fecal Colifonn # per Monthly Avg. 200 2\ onth Grab
{ geometric mean) 100 ml [C))] 400
Dissolved Oxygen mg/l. Inst. Minimum 5.0 2:Month Grah
{munwonumy Daily Avg, 6.0
Ol and Grease my [, Monthly Avg 10 Quarterly Grab
Inst Max 15
Temperature (1) °C Minimum (2) Daily Grab
Monthly Avg. (2)
Maximum (2)




Page 2 of 2
Permit No. NJ0023540

pl (1) SuU Minimum 6.0 Daily Grab
Maximum 9.0

Chlorine Produced Oxidants mg/L Monthly Avg. 2) Daily Grab
Daily Max 0.02 (3)

Acute Toxicity [LC50] g Minimum 50% Annual See Part [V-A

(Acute Toxic Unils) (Maximum) . (2TUa's)

(1)
(2)
)

(4)

Influent and effluent monitoring and reporting are required.

Monitor and Report Only
The permittee shall comply with the current enforceable permit level of level of 0.1 mg/L as a daily

Maximum concentration . Analysis for Chlorine Produced Oxidants (CPO) should be by those

methods available for Total Residual Chlorine.
No more than 10% of the total samples taken during any thirty (30) day period shall exceed 400/100

ml.
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SECTION 02302

EXCAVATION, BACKFILLING, AND COMPACTING FOR UTILITIES jNo
03/97 (N

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publicaticns are referred to in the text by the

basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AASHTO HB14 (1992) Highway Bridges
AMERICAN CONCRETE PIPE ASSOCIATION (ACPA)

ACPA 01-103 (1990) Concrete Pipe Installation Manual
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B31.3 (1996) Process Piping

MILITARY SPECIFICATIONS (MIL)

MIL-P-28584 (Rev. B) Pipe and Pipe Fittings, Glass
Fiber Reinforced Plastic, Adhesive Bonded
Joint Type, for Condensate Return Lines

MIL-P-29206 (Rev. A; Am. 2) Pipe and Pipe Fittings,
Glass Fiber Reinforced Plastic, for Liquid
Petroleum Lines

.2 DEFINITIONS

2.1 Backfill

Material used in refilling a cut, trench or other excavation.

2.2 Cohesive Materials

Soils classified by ASTM D 2487 as GC, SC, ML, CL, MH, and CH. Materials
classified as GM and SM will be identified as cohesive only when fines have
a plasticity index greater than zero.

.2.3 Cohesionless Materials

Soils classified by ASTM D 2487 as GW, GP, SW, and SP. Materials
classified as GM and SM will be identified as cohesionless only when the
fines have a plasticity index of zero.
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.2.4 Compaction

The process of mechanically stabilizing a material by increasing its
density at a controlled moisture condition. "Degree of Compaction" is
expressed as a percentage of the maximum density obtained by the test
procedure described in [ASTM D 698 or ASTM D 1557 for general soil types)
[or ASTM D 4253 or ASTM D 4254 (Relative Density) for isolated cohesionless
materials], abbreviated in this specification as 90 percent ASTM D maximum
density."

.2.5 Granular Pipe Bedding

A dense, well-graded aggregate mixture of sand, gravel, or crushed stone
(mixed individually, in combination with each other, or with suitable
binder so0il) placed on a subgrade to provide a suitable foundation for
pipe. Granular bedding material may also consist of poorly graded sands or
gravels where fast draining soil characteristics are desired.

.2.06 Hard Material

Weathered rock, dense consolidated deposits, or conglomerate materials
{excluding man made materials such as concrete) which are not included in
the definition of "rock" but which usually require the use of heavy
excavation equipment, ripper teeth, or jack hammers for removal. [Material
indicated in the soil boring logs as having a standard penetration
resistance as determined by ASTM D 1586 between 197 and 1968 blows per meter
60 and 600 blows per foot is arbitrarily defined herein as "Hard
Material."]

2.7 In-Situ Soil
Existing in place soil.
.2.8 Lift

A layer (or course) of soil placed on top of subgrade or a previously
prepared or placed soil in a fill or backfill.

.2.9 Refill
Material placed in excavation to correct overcut in depth.
.2.10 Rock

Solid homogeneous interlocking crystalline material with firmly cemented,
laminated, or foliated masses or conglomerate deposits, neither of which
can be removed without systematic drilling and blasting, drilling and the
use of expansion jacks or feather wedges, or the use of backhoe-mounted
pneumatic hole punchers or rock breakers; also large boulders, buried
masonry, or concrete other than pavement exceeding [0.76] [0.38] [ ]
cubic meter [1] [1/2] [ ] cubic yard in volume. Removal of "hard
material”™ will not be considered rock excavation because of intermittent
drilling and blasting that is performed merely to increase production.
[Material identified in the soil boring logs as having a standard
penetration resistance as determined by ASTM D 1586 greater than 1968 blows
per meter 600 blows per foot is arbitrarily defined herein as "Rock."]
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trench is as indicated. Hard material identified as railroad
ballast on the borings shall not be considered as rock and removal
of such material shall not give cause for a claim for additional
compensation regardless of hardness or difficulty in removing.

Rock as defined in paragraph entitled "Definitions," will not be
encountered. ]
[c. The character of the material to be excavated or found in the

trench is as indicated. Rock or hard material as defined in
paragraph entitled "Definitions," will not be encountered.]

[c. The character of the material to be excavated or found in the
trench is as indicated. 1In addition to rock as indicated and as
defined in paragraph entitled "Definitions," hard material in the
form of conglomerate clay, sand, silt will be encountered. Remove
such hard material to the lines and grades indicated regardless of
the hardness or quantity.

d. Ground water elevations indicated are those existing at the time
subsurface investigations were made and do not necessarily
represent ground water elevation at the time of construction.
[Historical data indicates that ground water elevations vary from
6 feet in the winter to 10 feet in the summer.]

[f. [Borrow material] [Suitable backfill] [{and] [bedding material] in
the quantities required is available at the project site on
Government property from the existing trenches. Bedding sand
shall also be obtained from a near-by quarry.

[g. Blasting [will] ([will not] be permitted.]

.6 PROTECTION

.6.1 Utilities

Movement of construction machinery and equipment over pipes and utilities
during construction shall be at the Contractor's risk. [Perform work
adjacent to non-Government utilities as indicated in accordance with
procedures outlined by utility company.] [Excavation made with
power—driven equipment is not permitted within two feet of known
Government-owned utility or subsurface construction. For work immediately
adjacent to or for excavations exposing a utility or other buried
obstruction, excavate by hand. Start hand excavation on each side of the
indicated obstruction and continue until the obstruction is uncovered or
until clearance for the new grade is assured. Support uncovered lines or
other existing work affected by the contract excavation until approval for
backfill is granted by the Contracting Officer.] Report damage to utility
lines or subsurface construction immediately to the Contracting Officer.

PART 2 PRODUCTS

2.

2.

1 SOIL MATERIALS
Provide soil materials as specified below free of debris, roots, wood,
scrap material, vegetable matter, refuse, soft unsound particles, ice, or

other deleterious and objectionable materials.

1.1 Backfill
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Bring trenches to grade indicated on the drawings using material [excavated
on the site of this project. This material will be considered unclassified
and no testing other than for compaction will be required before use as
backfill.

1.2 [Special Backfill for Structures and Pavements

Backfill trenches under roads, structures, and paved areas with material
conforming to the requirements stated above except that the liquid limit of
the material cannot exceed 35 percent when tested in accordance with ASTM D
4318.

.1.3 [Sand

Clean, coarse-grained sand classified as [SW] [or] [SP] by ASTM D 2487 for
[bedding] [and] ([backfill] [as indicated].]

.1.4 [Gravel
Clean, coarsely graded natural gravel, crushed stone or a combination
thereof or having a classification of [GW] [GP] in accordance with ASTM D

2487 for [bedding] [and] [backfill]. [Maximum particle size shall not
exceed 3 inches.]]

TABLE 02302-1 UTILITY EARTHWORK REFERENCES

PIPE NAVY SOIL INSTALLATION
MATERIALS SPECIFICATION MATERIALS REFERENCE REF
d. [Cast-Iron Soil] 02630 AWWA C600, except AWWA C600
[Ductile Iron] 02530 refill of overcut
fand] [Ductile 02551 shall be gravel,
Iron Pressure] 02510 bedding shall be
Pipe 02554 [GW] [GP] [SW] [SP] .
m. Metallic Water 02510 AWWA C600 Same

Service Line
Pipe (Steel,
Copper Tube, Brass)

p. Polyvinyl 02811 ASTM D 2774, except ASTM D 2774
Chloride (PVC) 02510 bedding shall be [GW]
Pressure Pipe [GP] [SW] [SP] and

all material sur-
rounding pipe shall
have maximum particle
size of 13 mm

Provide material for pipe bedding consisting of [GW] [GP] [SW] [SP] [sand]
[gravel] as classified in accordance with ASTM D 2487].
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2.

TABLE 02302-1 UTILITY EARTHWORK REFERENCES

PIPE NAVY SOIL INSTALLATION
MATERIALS SPECIFICATION MATERIALS REFERENCE REF

2 BURIED WARNING AND IDENTIFICATION TAPE

[Polyethylene plastic] {and] [metallic core or metallic-faced, acid- and
alkali-resistant, polyethylene plastic] warning tape manufactured
specifically for warning and identification of buried utility lines.
Provide tape on rolls, [3]inch minimum width, color coded as specified
below for the intended utility with warning and identification imprinted in
bold black letters continuously over the entire tape length. Warning and
identification to read, "CAUTION, BURIED (intended service) LINE BELOW" or
similar wording. Color and printing shall be permanent, unaffected by
moisture or soil.

Warning Tape Color Codes

[Yellow:] [Gas, 0il, Dangerous Materials]

.2.1 [Warning Tape for Metallic Piping

Acid and alkali-resistant polyethylene plastic tape conforming to the
width, color, and printing requirements specified above. Minimum thickness
of tape shall be 0.076 mm 0.003 inch. Tape shall have a minimum strength
of 10.3 MPa 1500 psi lengthwise, and 8.6 MPa 1250 psi crosswise, with a
maximum 350 percent elongation.]

.2.2 [Detectable Warning Tape for Non-Metallic Piping

Polyethylene plastic tape conforming to the width, color, and printing
requirements specified above. Minimum thickness of the tape shall be 0.10
mm 0.004 inch. Tape shall have a minimum strength of 10.3 MPa 1500 psi
lengthwise and 8.6 MPa 1250 psi crosswise. Tape shall be manufactured with
integral wires, foil backing, or other means of enabling detection by a
metal detector when tape is buried up to 0.90 m3 feet deep. Encase
metallic element of the tape in a protective jacket or provide with other
means of corrosion protection.]

.3 DETECTION WIRE FOR NON-METALLIC PIPING

Detection wire shall be insulated single strand, solid copper with a
minimum diameter of 12 AWG.

.4 MATERIAL FOR PIPE CASING

4.1 Casing Pipe

ASTM A 139, Grade B, or ASTM A 252, Grade 2, smooth wall pipe. Casing size
shall be of the outside diameter and wall thickness as indicated.
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Protective coating is not required on casing pipe.

PART 3 EXECUTION

3.

3.

3.

1.1 [Drainage

Surface water shall be directed away from excavation and construction sites
so as to prevent erosion and undermining of foundations. Diversion
ditches, dikes and grading shall be provided and maintained as necessary
during construction. Excavated slopes and backfill surfaces shall be
protected to prevent erosion and sloughing. Excavation shall be performed
so that the site and the area immediately surrounding the site and
affecting operations at the site shall be continually and effectively
drained.]

1.2 Underground Uti