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EXECTIVE SUMMARY

The Wide Beach superfund site in Irving, New York is a summer residential
community which has been contaminated by oil containing PCBs used to oil the local
road for purposes of dust control. Approximately 20,000 cubic yards of soil have been
contaminated and are scheduled for excavation, chemical decontamination and
replacement on site. A pilot study conducted in the summer of 1988 demonstrated the
efficacy of the batch chemical decontamination process and provided the data for the

conceptual design of the full scale processing equipment. This report contains the
results of the conceptual design.
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1. Process design

1.1 Design criteria

The major design criteria/assumptions for the process unit to be used at Wide
Beach are summarized below;

Capacity : 100 cubic yards/day
Cleanup limit : 2 ppm PCB
Soil pretreatment : Size reduction to 1/4 inch (no other pre-treatment

Nominal cycle time : 12 hours/batch

Nominal availability rate : 70% (= % of.time equipment is up and running at
rated

Operating schedule : 24 hours/day, 365 days/vear

All processing equipment mobile/transportable

N ok~ b~

1.2 Process Flow diagfam and mass balance

The general process flow diagram is shown on the following page, along with a
pro-forma mass balance. In the batch chemical PCB soil decontamination process,
contaminated soil (1) is introduced into the reactor along with recycled reagent (2).
During the heatup [H/R], water and other volatiles (4) are evaporated from the soil and
condensed. Oils and other lighter than water materials (6) are separated from the water
fraction (5) and pumped out for off-site disposal.  After the PCBs have been reacted,
the non-PCB soil and reagent are mixed with the water fraction of the condensate (5).
The decontaminated soil/water mixture (7) is centrifuged [CF1] to separate excess
reagent (8) and soil (9). The soil after centrifuging (9) is then washed with water three
times to remove reacted PCB and to recover reagent for re-use. The decontaminated
and washed soil (23) is then discharged and the cycle repeated.

The reagent and washes are either recycled directly (11) to the reagent tank
[RGTK] or sent (10,14,18) to the distillation feed tank [STK]. The distillation feed tank
mixture (24) is distilled to produce fresh water (26) for water washes 2 and 3 and to
produce reagent (25) for recycle to the reagent tank. Makeup water (27) is added to
the wash 3 feed (20) to compensate for the water taken out with the decontaminated
soil (23). Sulfuric acid is added to the water makeup (27) to adjust the pH of the
decontaminated soil (23).

Under normal operating conditions, the process has no air emissions. The
volatile materials evaporated from the reactor during heatup (4) are condensed using
an air cooled condenser. During pilot trials, this unit was backed up with an ice cooled
condenser and a drum filter containing both activated carbon and molecular sieve.
None of the pilot plant runs showed any material passing the air cooled condenser.



Drawing #1

FULL SCALE BATCH PROCESS DIAGRAM
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Kios KOH 00 56 005 00 00 00 56 39 17 21 19 00 1.7 12 05 00 05 04 02 00 02 01 00 36 38 00 00 0.0
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2. Description and discussion of unit operations
2.1 Soil preparation
Soil preparation prior to treatment includes the following;

1. Excavation of the soil and placement near the processing area.

2. Stockpiling of the soil adjacent to the process area (minimum 30 day
processing supply) and covering the soil tc prevent water infiltration.
Water from the soil cover is to be collected and used as makeup water for
the treatment process.

3. Sizing of the excavated soil to maximum 1/4 inch, using a crusher as
needed. Grass and other vegetation need not be removed, but should be
sized to avoid possible problems in the centrifuging steps.

Pre-treatment drying and classification (other than for sizing) are not required. -
2.2 Mixing of reagent and soil

Soil is added to the reactor using a conveyor belt or similar device. The reagent
is pumped into the reactor after the soil is loaded, and mixed within the reactor by the
use of a ribbon blender or agitator with full side wall wipe (to avoid caking of sticky
materials on.the reactor walls). For full scale design, such internal fittings should be
kept to an absolute minimum to avoid caking and maintainance problems. ‘

Reagent is added to the reactor at a loading of 60# reagent/100# soil. The soil
as excavated and loaded has a density of approximately 2000 #/cubic yard, so the
reagent loading is approximately 60% by volume (1 cubic yard = 202 gallons). The .
reagent formulation used was 17% potassium hydroxide (KOH), 17% water, 17%
polyethylene glycol 400 (PEG 400), 17% Dowanol TMH (TMH) and 33% dimethyi
sulfoxide (DMS). :

2.3 Heating and reaction

The reactor unit is jacketed to and heat transfer fluid (HTF) is used. Steam was
considered as a heat transfer fluid for the reactors, but was rejected due to operating
problems (particularly for outdoor operation under winter operating conditions). The
double effect evaporator however uses steam generated by an HTF heated heat
exchanger located on the evaporator trailer.  Heating of the thermal fluid is done by
twin thermal fluid heaters located on the heater trailer. These heaters are each sized
at 10,000,000 BTU/hr.



Reaction temperatures for operation are nominally 150 °C. The reaction time
for each batch is largely a function of the cleanup limit. The times required for the
pilot plant reactions to reach cleanup levels of 10 ppm and 2 ppm (including heatup
times) are shown in the reaction graph below;

| FIGURE # 1
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For a 10 ppm cleanup concentration, an average of 4.75 hours was required for
heatup and reaction in the pilot plant testing. For a 2 ppm cleanup level, an average of
6.25 hours was required (note: some times are extrapolated). Thus, cleanup to 2 ppm
required an average of 1.5 hours more than cleanup to 10 ppm.



2.4 Separation of soil, reagent and wash water

The pilot testing for the Wide Beach site originally planned the use of a
pressure filter for the separation of soil, reagent and water. However, the soil selected
for pilot testing had a higher proportion of clay than the soil used in laboratory testing,
and did not filter well. A quick test with a solid bowl centrifuge gave good results, and
a larger centrifuge unit was quickly obtained and incorporated into the processing.

During the processing at Wide Beach, at the end of the reaction step, the
soil/reagent slurry was mixed with water to replace water volatilized during the heatup
and to provide ebullient cooling for the reactor contents. The cooled soil/reagent slurry
was then pumped to a 500 g solid bow! centrifuge and separated into liquid and solid
fractions. The ratio of the amount of liquid partitioned between the solid and liquid
fractions of the centrifuge output is the centrifuge stage efficiency, ie

% Stage efficiency = # liquid in liquid output of centrifuge X100
# liquid in slurry input to centrifuge

Stage efficiencies during pilot testing ranged from 33% to 77%, as tabulated below;

Run # Decant Wash 1 Wash 2 Wash 3
4 37 51 54 54
5 33 46 54 55
6 . .57 71 72 72
7 ~Results unusable - glycol leak into system
8 64 68 71 77
9 41 50 48 49
10 50 57 ‘ 52 55
Average 47 57 58 60

The increase in stage efficiency going from the reagent decant to the water washes
may be due to the decrease in slurry viscosity. The reagent mixture when cold is very
viscous, although the viscosity drops dramatically with increasing temperature. In the
full scale equipment it will be possible to control the temperature of the reagent mixture
and this should remove the difference in stage efficiency between the decant and the
washes.

Due to time and equipment limitations, the pilot plant testing at the Wide Beach
site used a very simple centrifuge system which was gravity fed at poorly controlled
rates. In order to determine the possible improvements in stage efficiency due to
more sophisticated equipment, a series of laboratory tests was conducted at the Bird
Centrifuge laboratory in Massachusetts. The test data are tabulated below;

Spl # Description % Stage Efficiency
1 Reaction slurry 78.2
2 Wash 1 slurry 77.6
3 Wash 2 slurry 81.5
4 Wash 3 slurry 71.9
Average 77.3

For purposes of design, a centrifuge stage efficiency of 70% was assumed for all mass
balance and sizing calculations.



The diagram below shows the flow path of material between the reactor
unit (1 of 3), centrifuge and re-slurry mix tank during the reagent separation and soil

washing steps.

DRAWING # 2
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_ Following centrifugation, the solids from the centrifuge are conveyed to the
reslurry mix tank, where they are mixed with wash water and pumped as a slurry back
to the reactor. The reactor slurry is then fed to the centrifuge at a controlled rate, and
the process repeated until all of the washes have been performed.
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The staging of the soil, reagent and water separation operations is critical to the

overall functioning of the process.

There are 3 reactors, 1 reslurry tank and 1

centrifuge planned for the full scale process. The interaction between these pieces is
shown in the diagram following;

FIGURE #2
STAGEING TIME VERSUS FUNCTION
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reslurry 0.5 hours
pumpout/cf/disge 0.5 hours
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The process steps for each reactor are staggered so that no two reactors are loading,
heating or centrifuging at the same time. An overall process cycle time of 12 hours is
shown, which assumes a 6.5 hour heatup/reaction time (2 ppm cleanup level). This
staging allows heating of the reactors by a single boiler, leaving the other unit to serve
the needs of the wash water distillation/reagent recovery processing.
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2.5 Wash water distillation/reagent recovery

The full scale process diagram (see section 1.2 ) shows all of the 11 inter-
related process steps and 27 process streams involved in the soils decontamination
process. These steps can be reduced to 3 major loops; soil loading/reaction, soil
washing, and wash water distillation/reagent recovery, as shown in the diagram

below; :

DRAWING # 3
FULL SCALE PROCESS DIAGRAM

The reaction loop is the simplest, being contained within the confines of the reactor
trailer. The soil washing loop is the most complicated in that it involves transfer of soil
and soil/water slurry between the reactor, the centrifuge and the reslurry mix tank.
The wash water distillation step, while more complex than the reaction, is largely
uncoupled from the other steps. Liquid from the soil washing loop goes to a still feed
tank (STK), while water from the distillation goes to feed the wash water storage tanks
(W1,2,3). This lack of direct connection to the other processes allows the distillation to
proceed largely unaffected by process interruptions occuring in other process areas.

The wash water distillation loop consists of a feed tank, a distillation system and
a set of wash water tanks. As long as these tanks do not become overfilled or empty,
changes in the soil washing cycle should not affect the distillation loop.
2.6 Treatment of process wastes

Waste production from this process is minimal, and can be divided into 3 basic
areas;

1. Contaminated personal protective equipment (PPE)

2. Organic salts from reaction of PCB
3. Reagent left over at end of processing

13



Wastes are kept to a minimum because water and reagent are exhaustively recycled
and reused. Contaminated PPE will consist mostly of gloves, and should be a
relatively small stream. The estimated mass of PCB product from the 20,000 yards of
site soil at a nominal 100 ppm PCB is around 8,000 Ibs. The mass of leftover reagent
at the end of the project is much greater, at around 120,000 Ibs, or 15 times the mass of
PCB reaction product. The PCB and leftover reagent materials removed from the
system at the end of processing will be incinerated at an EPA approved incinerator.

2.7 Reagent storage

Reagent for makeup use on the site will be transported to and stored on site in
55 gal. drums. The original charge of reagent will be transported in tank trucks and
stored in the reagent tank trailers. Given the relatively low expected rate of reagent
consumption (240 Ibs/batch or 3 drums/day), it is not anticipated that bulk storage of
reagents outside of the tank trailers will be either necessary or desirable.

2.8 Equipment sizing, duty and processing capacity

Equipment sizing is constrained by the following considerations and
assumptions, as previously noted in section 1.1;

1. All equipment to be mobile/transportable, ie to fit in an envelope
8.5'x13.5'x45'".

2. Processing rate of 100 cubic yard/day at 70% availability, ie 100/0.7 or
143 yard/day minimum nameplate capacity.

3. Minimum cost/batch desired.

These constraints lead to the goal of maximum size equipment (consistent with
assumption 1) and minimum cycle time.. The maximum reactor found to date which will
fit in the size specified has a total volume of 7000 gallons and a working volume of
5650 gallons (80% of total) or 28 cubic yards. The extra volume allows for thermal
expansion and possible foaming. All other process equipment is sized to match a set
of three 28 yard units running on a 12 hour cycle. This gives a nameplace capacity of
168 yards/day and a probable processing rate of 118 yards/day at 70% availability.

The cycle diagram in section 2.4 gives the process times needed to make a 12
hour cycle time possible. A portion of that cycle diagram is reproduced below;

14



FIGURE # 3

CYCLE DIAGRAM
PROCESS STEP CLOCKTIME 1 2 3 4 5 6 7 8 9 10 11 12 13
Load soil 0.5 hours -- -
Load reagent 0.25 hours - -
Heatup/volsn 3.0 hours o mome  meee e -
reaction 3.5 hours - mmmm  mmew e
analysis 1.0 hours oo
pumpout/centfgn 0.5 hours -
reslurry 0.5 hours -
pumpout/centfgn 0.5 hours —
reslurry 0.5 hours —
pumpout/centfgn 0.5 hours -
reslurry 0.5 hours ==
pumpout/cf/disge 0.5 hours -
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_ Given the listed cycle times, an assumed reagent loading, soil density, incoming
soil water level and centrifuge efficiency, it is then possible to both construct a mass
balance and to size all remaining process equipment. Based on the resulis of the
pilot testing, the following values are assumed for purposes of design;

Soil density 2000#/cubic yard

Soil moisture level 20% by weight

Reagent loading 60% by weight

Reagent formulation 1:1:1:1:2 KOH/PEG/TMH/Water/DMSO

Centrifuge stage efficiency 70% (compromise between batch
centrifuge datafrom pilot plant and
continuous centrifuge data from Bird
Centrifuge lab trials - see appendix)

These are the values used to give the pro-forma mass balance listed in section 1.2
and reproduced in part below;

DRAWING # 4
MASS BALANCE

PRO-FORMA MASS BALANCE - WIDE BEACHSI TE  PER BATCH

Stream ¥ ‘ 1 2 3 4 5 ] 7 8 $ 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 25 28 27

Dascription

Mass, thousand ibs £6.0 33.6 024 190 19.0 0.0 8.6 3t.4 58.2 164 149 33.6 91.8 33.1 58.7 338 92.3 33.4 580 338 92.5 33.6 58.9 83.0 18.4 848 2.8

Kibs soll

Evaporation foa
MM BTUMN

448 0.0 0.00 0.0 6.0 D00 44.8 0.0 448 00 OO0 0.0 448 00 448 0.0 448 00 448 00 448 00 448 00 0.0 00 O

- Kibs water 112 586 000 1868 168 0.0 168 118 50 62 56 33.3 354 265 115 33.6 451 318 135 33.8 47.1 33.0 14.1 646 0.0 848 2.6
Kibs KOH 00 56 005 0.0 006 00 56 39 17 2.1 19 00 17 12 05 00 05 04 02 00 062 01 00 36 36 00 00
Kibs PEG 00 58 005 00 00 00 56 39 17 21 193 01 18 13 05 00 05 04 02 00 02 01 00 37 37 0o 0.0
Kibs TMH 0.0 586 0.05 0.0 0.0 00 56 3.9 1.7 2.1 19 01 18 13 05 00 05 04 02 00 02 01 00 37 3.7 00 00
Kibs DMSO 0.0 112 0.10 22 22 00 112 7.8 34 41 37 02 38 25 11 00 ti1 08 03 00 03 02 01 7.4 7.4 00 0.0
Kibs PCB products 0.0 0.0 0.00 0.0 06 00 00 00 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Kibs PCB 0.0 0.0 0.00 0.0 0.0 00 00 00 00 0.0 00 00 06 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Kibs HC misc 0.0 0.0 0.00 0.0 0.0 ©0 00 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 0.0
Kibs sulfuric acd 0.0 00 0.00 0.c 0.0 00 00 006 00 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 01
reagentwash loading 60% Reagent formuia
% Stage effidency 70% % KOH 17% NOTE; 0.00 IMPLIES < 0.1, NOT 0.000...

% soll carryover 0% % water 17%
. % PEG 17% NOTE ASSUMES 20% SOIL MOISTURE
* Reagent loss 0.71% % TMH 17%
% DMSO 33%

d K# 84
20.91
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The simplified P&ID shown below can be combined with the proforma mass
balance and the cycle time diagram to size the major pieces of equipment.

DRAWING #5
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ltem # Equipment description Volume/unit Duty
R-1 reactor unit (1 of 3) 28 cubic yards/batch 150 °C, 5 psig, 400 hp
CP-3  Reagent feed pump 34,000#/0.25 hours 200 gpm
AC-1  air cooled condenser 19,000#/3 hours 6.5 MM BTU/hour
T-1 condensate tank 2300 gallons ambient
CP-8  condensate pump 2300 gallons/1 hour 200 gpm
DP-2  reactor slurry pump 89,600#(6000 gal)/30 min 200 gpm
CF-1 centrifuge 16 ton liquid/30 min 40 ton/hour
CP-7  centrifuge liquid pump 32,000 #/30 min 200 gpm
CON-2 conveyor from CF-1 58,000 #/30 min 120,000 pph
MT-1  reslurry mix tank 92,000#/30 min ambient
CP-10 wash water feed tank 34,000# (4100 gal)/30 min 200 gpm
PCP-1  MT-1 slurry pump 92,000#/30 min 500 gpm
E-1 Dbl effect evaporator 65,000# water /batch soil 20 MM BTU/hr(max)
T-2 Evaporator feed tank 21,000#/hour feed 6000 gallon
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AC-4  Evaporator condenser  8,000#/hour water 16MM BTU/hr

T-3 Evap. condenser tank 2,000 gph water 2300 gallon
CP-6  Evap. condenser pump 2,000 gph water 200 gpm
H-1,2  Boilers 1100 gpm HTF each 10MM BTU/hr each

The current process design attempts to match the capacity of each subsystem
within a reasonable tolerance, so that each system has some amount of additional
capacity. The limiting factor on process capacity in the current treatment system
design is the capacity of the reactors. The centrifuge also has limited additional
capacity (20%). If a single effect evaporator is used then the boiler capacity becomes
a limiting factor.

2.9 Process monitoring and control requirements

The current process system is relatively simple and easy to control. The primary
process monitoring variables are temperature, pressure and PCB concentration. In
the reactor and evaporator systems, temperatures are controlled by varying the
flowrate of hot heat transfer fluid (HTF) through the shell side of the reactor jacket or
evaporator heat exchanger. Reactor pressures are controlled by controlling the rate
of temperature rise. PCB concentration is determined by laboratory analysis.

Flowrates through the various pumps are largely controlled on an "as fast as
possible” basis. One exception is the centrifuge feed pump DP-2, which maintains an
even flowrate of mixed soil/lliquid slurry to the centrifuge. This flowrate is controlled by
controlling air pressure to the diaphragm pump (manual valve).

2.10 Operatién and maintenance requirements

The primary operational consideration is to avoid creating a potential hazard to
area residents. This will require careful consideration of excavation and soil sizing
activities to avoid dust generation. It may be necessary as well to setup noise barriers
between the operating areas and local residences. Constant communication with
area residents and frequent public information notices will be necessary. During pilot
testing it was found that area residents are very accomodating, as long as they are
kept informed.

Maintenance requirements for the soil processing system should not differ
greatly from those for any chemical plant. Scheduled maintenance intervals for
process equipment will be set by the manufacturer's recommendations and should be
religiously adhered to. In particular, given the potentially dusty conditions of operation,
lubrication schedules must be set for all applicable equipment after consultation with
the vendors. Based on pilot plant experience, mechanical seals should be avoided to
the extent possible.

Spare parts for maintenance may be kept on-site, at near-by vendor locations or
at manufacturer warehouses. However, any required spare parts should be available
within 24-72 hours in order to insure continuity of operation. Approximately 180 days
are available for processing at this site, with approximately 55 days estimated for
process repair and malfunction. Long delivery times or poor availability for spare parts
will therefore interfere with timely completion of this project.
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2.11 Power and other utility requirements
The soils processing operation will require 4 constant inputs;
1. Replacement reagent
2. Makeup water

3. Boiler fuel
4. Electrical power

The primary need for boiler fuel is for volatilization of water and heatup of
reactor contents. The BTU requirements for each batch include;

1. '‘Reactor heatup - 89,600# from 30°F to 300°F. Assuming a Cp = 0.9
BTU/#°F (conservative estimate), this equals

89,600 x (300-30) x (0.9) = 21,800,000 BTU

2. Reactor soil water volatilization - at 20% incoming moisture, this
involves boiloff of 19,000 # water or 19,000,000 BTU

3. Reagent/wash water distillation - at 64,600 # water/batch, this is
64,600,000 BTU. However, the use of a double effect evaporator,
‘assuming 90% thermal efficiency, reduces this load to 34,000,000.

Thus total BTU load for each batch equals

Sensible heat 21.8 MM BTU

Soil water boiloff 18.0

Wash water distillation 34.0

Total 74.8 MM BTU/batch soil

For three reactors at 12 hours/batch, this comes to about 450,000,000 BTU/day. For
fuel oil with a heat value of 20,000 BTU/#, a total of 22,500 # or 3,000 gallons would
be required on a daily basis

The primary use of electrical power in the processing system is for the reactor
mixers, the reslurry tank and the centrifuge. These items total 2000 hp, and if all in
operation simultaneously would require a power supply of 1670 kW (assuming 90%
efficiency). Therefore the total power load to the facility is on the order of 2000 kW.
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2.12 Health and safety requirements

The health and safety requirements for this operation are similar to those for
other chemical plants. The hazards present, in estimated order of probability, include;

Slips and falls (especially during winter operation)
Vehicular accidents

Contact with caustic reagent

PCB dust and vapor inhalation

Primary safety precautions include keeping all walk areas free of snow and ice, backup
alarms on all moving equipment, and use of protective equipment during all sampling
and maintenance operations. Given the low initial concentration of PCBs in the area
soil (average < 100 ppm), PCB vapor inhalation is expected to be less of a problem
than PCB dust transport. To control PCB dust, all contaminated material must be
covered to the extent possible, and regular personnel air samples will be necessary
during potential exposure operations. Air samples taken during pilot operations
showed extremely low PCB levels, but the size of the soil piles used during full scale
processing may give a different result.



3. Drawings

The following drawings detail the proposed equipment for the Wide Beach PCB
site cleanup. These drawings include;

The overall layout of the processing area
General piping and instrument diagram
Reactor trailer layout

Centrifuge trailer

Slurry mix trailer

Tank trailer

Reagent recovery trailer

Heater trailer

ONOOAWN S
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4. Cost estimate and supporting documentation

4.1 Major equipment items

4.1.1 REACTOR AND ASSOCIATED EQUIPMENT
REACTORS R1, 2 3:
CAPACITY 100 cu. yds./ day/ reactor
Soil Decontamination Reactor w/ quick connections.
6,000-7,000 Gal., mix. 112lb/cu.ft., u H20, Cp=0.9
Charge: 28 tons soil and 16 tons reagent , PH>13.
Operating temperature: 300 F, Operating pressure: <5 psig.
Special Stainless Steel, dimpled, half-pipe or jacketed.
400 hp Ribbon blender or agitator-full w/side wall wipe.
Maximum dimensions:
8 ft. wide
10 ft. height
40 ft. length
CONDENSATE TANKS T-1.8.9:
2300 Gallon capacity
Design Temp. 200 F
Design Pressure: Atmospheric
316L Stainless Steel

DIAPHRAGM PUMP: DP-245
200 GPM capacity
3" inlet and outlet ports w/quick connections.
Able to handle solids as large as 2".

All materials compatible with potassium hydroxide at 300 F.
CENTRIFUGAL PUMPS: CP-2345.7,. 11,12

200 GPM of reagent at 200 F.
316 Stainless Steel w/quick connections.
AIR COOLED CONDENSING UNITS: AC-1.2.3
Condense 6000#/Hr. of Water
44,500 CFM using 90°F Environmental Ambient Temperature
Operating Pressure Less than 5 psi.
Aluminum fins, 304 S.S. tubes, Galv. Casing & S.S. Headers.
Heat Transfer Duty = 5.6 BTU/Hr
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REACTOR TRAILERS: CF-1
Drop Frame trailer
45' long x 102" wide.
Upper deck 10' x 102"
Lower deck 35' x 102"
Two axles.
100,000 Ib. yield beam strength.
Air Suspension System.
Two sets of landing gear.
Completely painted w/epoxy type primer.
18 oz. vinyl tarp w/fasteners

CENTRIFUGE:
Solid Bowl (continuous)
Type 316 Stainless Steel
Provide wear protection for bowl and scroll.
Multi-ring case seal.
Circulating oil system for main bearings.
High torque gear unit.
Capacity 40 tons/hr.

100-150 HP TEFC or 150-200 HP TEFC, main drive motor.

INCLINED CONVEYOR : CON-1
Hinged Steel Plate Conveyor.
24" wide; inclined at 60 .
22' overall length.
Pivot mounting and steel wheels.
Non-powered bearing rotation.
Capacity: 120,000 Ibs/hr.
S.S. CENTRIFUGAL PUMPS:
200 GPM of reagent at 200 F.
316 S.S. witri-clamp connections.
HIGH SPEED SCREEN:

High Speed Machine with 1/4 in. mesh screen cloth
Lubrication System.

23
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CENTRIFUGE TRAILERS:
Drop Frame trailer
45' long x 102" wide.
Upper deck 10' x 102"
Lower deck 35' x 102"
Two axles.
100,000 Ib. yield beam strength.
Air Suspension System.
Two sets of landing gear.
Completely painted w/epoxy type primer.
18 oz. vinyl tarp w/fasteners.
SOIL COLLECTION RE-SLURRY TANK: MT-1

6,000 gal. Capacity.
24 Tons Saoil.
316 S.S. Construction.
Ribbon Blender or Agitator.
Maximum Dimensions:

8 ft. wide

10 ft. height.

40 ft. length.

PROGRESSIVE CAVITY PUMP:
500 GPM slurry at 200 F.
316 S.S. ,
quick connections.
SOLIDS MIX TRAILERS:

Drop Frame trailer
45' long x 102" wide.
Upper deck 10" x 102"
Lower deck 35' x 102".
Two axles.
100,000 Ib. yield beam strength.
Air Suspension System.
Two sets of landing gear.
Completely painted w/epoxy type primer.
18 oz. vinyl tarp w/fasteners.
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4.1.2_HEATER SYSTEM AND EQUIPMENT
Heaters: H-1.2

10,000,000 BTU /Hr. Heaters

- Uses a hot oil thermal fluid for heat transfer

Has knock-down stacks for transport.

All piping is carbon steel.

Provides heat to reactor, tank and reagent recovery trailers.
CENTRIFUGAL PUMP: CP-1.2

1100 GPM capacity

Pumps hot oil at nominal temperature of 650 F from expansion tank to heaters

and then to the trailers as required.
EXPANSION TANK: T-12

1500 Gallon Capacity

To provide for expansion of hot oil.

All carbon steel construction.
HEATER TRAILER:

Drop Frame trailer

45' long x 102" wide.

Upper deck 10" x 102" wide.

Lower deck 35' x 102" wide.

100,000 Ib. yeild beam strength.

Two axles.

Air Suspension system.

Two sets of landing gear.

Completely painted w/epoxy type primer.

18 oz. vinyl tarp w/fasteners.
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4.1.3 EVAPORATION SYSTEM
Double effect Evaporator (E-1. E-2 combination):
Produce 2000 gph distilled water
Heat source: Thermal transfer fluid at 650 F nominal temperature and maximum
Q of 20MM BTUH.
304 S.S. -
Design Temp. : 110 °C (tube side), Design Pressure: Atmospheric
HEAT EXCHANGER: HX-1.2 3(all 304 SS)
Stainless Steel Shell rated 150 psig.
Stainless Steel tubesheets rated 150 psig.
Stainless Steel liquor chamber.
Stainless Steel piping.
Stainless Steel pump.
Stainless Steel vacuum equipment.
S.S. CENTRIFUGAL PUMP: CP-5
650 GPM S.S. centrifugal pump.
220 F Reagent solution.
316 S.S.
4" inlet, 3" outlet w/adapters to quick connect fittings.
S.S. CENTRIFUGAL PUMPS: CP-6
200 GPM of condensate at 200 F.
316 Stainless Steel, w/quick connections.
S.S. CENTRIFUGAL PUMPS: CP-11
10 GPM of reagent at 200 F.
316 Stainless Steel, w/quick connections.
CONDENSATE TANK: T-3
2000 Gal. capacity, approx. 6'x8'x6'.
316 Stainless Steel.
Design Temp. : 100 C, Design Pressure: Atmosphenc
AIR COOLED CONDENSING UNIT: AC-4
Condense average 8500Ibs/hr. of Water
44,500 CFM using 90°F Environmental Ambient Temperature
Operatmg Pressure Less than 5 psig.
Aluminum fins,S.S. Tubes, Galv. Casing & S.S. Headers
Heat Transfer Duty: max16MM Btu/Hr.
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REAGENT EVAPORATOR TANK:
6,000 Gal. 316 S.S. Tank.
Quick connect type ferrules.
Approx. size 12'-7" x 8'-0" x 8"-0".
REAGENT RECOVERY TRAILER:
Drop Frame Trailer.
45'long x 102" wide.
Upper Deck 10" x 102".
Lower Deck 35' x 102",
100,000 Ib. yield beam strength.
Two axles.
Air Suspension System.
Two sets of landing gear.
Completely painted w/epoxy type primer.
18 oz. vinyl tarp w/fasteners.
2000 GAL. TANKS: T-56.7.11.12,14
316 S.S.
Quick connect Ferrules.
16"-18" Manways.
Immersion Coils.
2" Fibreglass Insulation.
Pressure Rating: Atmospheric.
Teflon Seals.
Temp. Range: -30 - 250 F.
Heads: Dished or Flat.
4000 GAL. TANKS T-4.10
316 S.S.
Quick connect Ferrules.
16"-18" Manways.
Immersion Coils. made of 304 S.S.
2" Fibreglass Insulation.
Pressure Rating: Atmospheric.
Teflon Seals.
Temp. Range: -30 - 250 F.
Heads: Dished or Flat.
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S.S. CENTRIFUGAL PUMPS CP-3,10.13.14:
200 GPM of Reagent or water at 200 F.
316 Stainless Steel w/quick connections.
ACID METERING PUMPS: DP-3
30 GPH.
Type 316 stainless steel.
ACID STORAGE TANKS: T-13
200 Gal. Capacity Carbon Steel Tank.
25 Mil Kynar PVDF Lining.
Exterior painted w/epoxy type primer.
TANK TRAILERS:
Flat Bed Trailer
45' long x 102" wide.
Two axles.
100,000 Ib. yield beam strength.
Air Suspension System.
Two sets of landing gear. _
Completely painted w/epoxy type primer.
18 oz. vinyl tarp w/fasteners.

23



4.1.4 ELECTRICAL SYSTEM AND EQUIPMENT
TWO MOTOR CONTROL CENTERS:
MCC-1:
Two Size 5 auto. transformer w/c.b.
One Size 4 auto. transformer w/c.b.
Breaker 100 AF
MCC-2:-
Three Size 5 auto. transformer w/c.b.
Four Size 2 FVNR.
DISTRIBUTION TRANSFORMER
LOW VOLTAGE DISTRIBUTION BOARD
LIGHTING
DISCONNECT SWITCHES:
One 400 Amp.
Four 200 Amp.
One 100 Amp.
Four 60 Amp.
Six 30 Amp.
PORTABLE POWER CABLE
SUBSTATION
ELECTRICAL TRAILER:
Drop Frame Trailer.
45'long x 102" wide.
Upper Deck 10" x 102"
Lower Deck 35' x 102".
100,000 Ib. yield beam strength.
Two axles.
Air Suspension System.
Two sets of landing gear.
Completely painted w/epoxy type primer.
18 oz. vinyl tarp w/fasteners.
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4.1.5 EQUIPMENT LIST

o

O000000
TTVTUVUVTUVTD.
NOORWN = Z

CP-8

T-1
T-2
T-3
T4
T-5
T-6
T-7
T-8
T-9
T-10
T-11
T-12
T-13
T-14
T-15
T-16
T-17

MT-1

o

PUMPS

TYPE USE GPM
CENTRIFUGAL HEATING 1100
CENTRIFUGAL HEATING 1100
CENTRIFUGAL REAGENT 200
CENTRIFUGAL REAGENT 200
CENTRIFUGAL REAGENT 650
CENTRIFUGAL CONDENSATE 200
CENTRIFUGAL REAGENT 200

CENTRIFUGAL
CENTRIFUGAL
CENTRIFUGAL
CENTRIFUGAL
CENTRIFUGAL

CONDENSATE 200
CONDENSATE 200
WASH WATER 200
CONDENSATE 200
CONDENSATE 200

CENTRIFUGAL REAGENT 200
CENTRIFUGAL REAGENT 200
CENTRIFUGAL REAGENT 10
DIAPHRAGM  REAGENT 25
DIAPHRAGM REACTION 200
DIAPHRAGM ACIDFEED 0.5
DIAPHRAGM  REACTION 200
DIAPHRAGM  REACTION 200
DIAPHRAGM  ACID FEED 0.5
PROG. CAVITY REACTION 500
TANKS

316L S.S. CONDENSATE

HP

10
10
20
10
10
10
10
10
10
10
10
10

AIR
AR
1/6
AR
AIR
1/6

40

RPM
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600

3600

N/A
N/A
N/A
N/A
N/A
N/A

300

2300
6000
2000

316 S.S. REAGENT EVAP.
316 S.S. CONDENSATE

316 S.S. REAGENT HOLDING
316 S.S. REAGENT WASH
316 S.S. REAGENT WASH
316 S.S. REAGENT WASH
316 S.S. CONDENSATE

316 S.S. CONDENSATE

316 S.S. REAGENT HOLDING
316 S.S. REAGENT WASH
C.S. EXPANSION

C.S. ACID STORAGE
316S.S REAGENT WASH
316S.S, REAGENT WASH
C.S. ACID STORAGE

316 S.S CONDENSATE

316 S.S RE-SLURRY MIX

4000
2000
2000
2000
2300
2300
4000
2000
1500
200
2000
2000
200
2300

6000

TEMP.
650 F
650 F
200 F
200 F
200 F
200 F
200 F
200 F
200 F
200 F
200 F
200 F
200 F
200 F
200 F

AMBIENT
300 F
AMBIENT
300 F
300 F
AMBIENT

200 F

7'D x 8'6"L
12'7"x 8'x 8
78" x5 x7'
7D x 14'L
7Dx7'L
7Dx7'L
7Dx7'L
7'D x 8'6"L
7'D x 8'6"L
7D x 14'L
7Dx7'L
4'x 8 x6'

7Dx7L
7Dx7L

7D x 86"L
20'x 8'x 6



SERVICE

CP-1
CP-2
CP-3
CP-4
CP-5
CP-6
CP-7
CP-8
CP-9
CP-10
CP-11
CP-12
CP-13
CP-14
CP-15
DP-1
DP-3
7172
125
40

40

40
150
200
150

MOT
HP

10
10
10
10
10
10
10
10
10
10
10
10
10
10
1
40
1/6
SOLIDS
DIAPH PUMPS
CU=1
CU-2
CU-3 (A,B,C)
H/R
CF
RS

R

480
480
480
480
480
480
480
480

VOLTAGE PHASE SERVICE

480
480
480
480
480
480
480
480

480
120

WWWWWWwwW

31

HEATING

HEATING

REAGENT

REAGENT

REAGENT

CONDENSATE

REAGENT

CONDENSATE
CONDENSATE
WASH WATER
CONDENSATE
CONDENSATE
REAGENT
REAGENT
REAGENT

3 REAGENT

1 ACID FEED

CONVEYOR

AIR COMPRESSOR

AIR COOLED CONDENSER

AIR COOLED CONDENSER

AIR COOLED CONDENSER

REACTOR

CENTRIFUGE

MIX TANK

WWWWWWWW
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4.2 Budgetary cost estimate



Cost Estimate - Wide Beach Site

- Page 1 of 3
Quanjtlty Lablor Mate|rial
Summary # unlts unlt [per unif total per unlt total Total Cost
Equipment and assembly costs
Reactors 3 each $505,000 {3%1,515,000
Centrifuge 1 each $450,000 | $450,000
ReSlurry Tank 1 each $460,000 | $460,000
Evaporator 1 each $250,000 | $250,000
Heaters 2 each $85,000 $170,000
Tank Trailers 2 each $66,000 $132,000
Air Coolers 5 each $38,000 $190,000
Air Compreser 1 each $27,000 $27,000
' $3,194,000
SS Piping & Valving $82,000
CS Piping & Valving $28,400
Eng/insp/Procurement $349,100
Field Labor, Mech Inst 6120/ hours $25 | $153000 $160,000
Field Supervision $48,000
Instrumentation $101,000
Steel, Eqpt support, Walkways $30,000
Stack, self supporting $10,000
200 gpm centrif. pump 11 each $1,936 $21,296
850 gpm centrif. pump 1 each $2,580 $2,580
200 gpm Diaph. Pumps 3 each $4,800 $14,400
500 gpm Diaph. Pumps 1 each $36,000 $36,000
30 gph Diaph. Pumps 1 each $1,300 $1,300
Heater pumps 2 each $5,500 $11,000
Tankage: 200 gal 2 each $6,150 $12,300
2000 gal 1 each $18,000 $18,000
6000 gal 1 each $24,600 $24,600
1500 gal 3 each $17,000 $51,000
Motors: 150 hp 4 each $22,500 $90,000
Motor Control Center 2 each $68,000
Substation, inc. intercohnects metering $75,000
Low Voltage Transformers $4,250
Electrical Lighting, Grounding, Power Disiribution $30,000
Conveyors 2 $28,000 $56,000
Trailers 8 $20,264 $162,112
Weather Protection -tepting $44,000
Insurance, Construction $25,000
Freight $25,000
Insulation & Painting $5,000
Tax $3,500
$1,930,468
Total equipment and assembly costs $5,124,468




Wide Beach Cost Estimate

Page 2 of 3
Quanitity Labjor Mate|rial
Summary # units | unit |per unif total per_unit total Total Cost
ASSUMPTIONS
2 ppm cleanup level
19000 yards of soil (21000 tons) to be processed
Processing schedule 365 days/yr
Nominal processing rate 90 yards/batch (3 reactors|at 30 yards each)
estimated cycle time 12 hours
processing 24 hours/day
estimated 70% processing time {30% downtime)
depreciation, 20% of capital cosi
maintenance costs, 30% of capital$/year, 1/3 year pperation k= 10% of capital for maintenance
capital cost, $5,124,468 (see previous sheet)
average electrical motor usage 980 hp
electric power costs $0.1/kW-hr
average 20% soil moisture level
fuel oil costs, $10/million btu $10
salaries, $/hour
field manager (4 required) $22.0 {on all| shifts)
field operator(4 required) $15.0 (on all| shifts)
chemist(2 required) $17.0 (12 hoblr day shift only)
1. reagent
potassium hydroxide 1,470,000{ Ibs $0.17 $249,900
Dowanol TMH 357000 Ibs $0.57 $203,490
PEG 400 357000 lbs $0.61 $217,770
DMSO 714000 Ibs $0.82 $585,480
total reagent cost 2898000 Ibs $1,256,640
2. waste disposal 65000 lbs $0.22 $14,300 $14,300
Waste disposal is primarily of spent reagent at the conclusion lof the project, which is incinerated as "ECB"
to avoid regulatory problems
3. fuel costs 38000 MM btu $10 $380,000 $380,000
4. Electric power 2600000 | kW-hr $0.10 $260,000 $260,000
5. Soil screening unit rental 1 month $5,000 $5,000 $5,000
6. field labor
field manager 3600 hours | $22 $79,200
chemist 1800 hours $17 $30,600
field operator 3800 hours| $15 $57,000
total labor costs 9200 $166,800
Total costs this page $2,082,740
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Wide Beach Cost Estimate

Page 3 of 3
Quan|tity Lablor Matejrial

Summary # units | unit |per unitl total per unit total Total Cost
7. Per diem 767 days 375 $57,500
8. personal protective equipment 617 days 345 $27750
This figure is based on experienge at other sites
9. travel, Syracuse to/from WBH 110 trips $100 $10,952
This assumes that this project will be staffed out ofl a Syracuse office or other within
200 miles of the site, driving at $0.25/mile
10. depreciation 1 proj. $1,024,894 $1,024,894
11. maintenance 1 proj. $512,447 $512,447
subtotal $3,716,283
allocated home office overhead gosts at 10% of prolect costs $371,628
subtotal $4,087,911
Supervision and Administration {8%) $327,033
subtotal $4,414,944
contingency (10%) $441,494
subtotal $4,856,438
Profit (15% of total cost) $728,466
Estimated total project cost cost $5,584,904




Appendix 1 - Supporting documentation, venders literature and cost
quotations
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RECEIVED

PROCESS SYSTEMS & EQUIPMENT
Division of Lee Industries, Inc. :
IEE P. O. Box 687 ODT 20 ‘988

Philipsburg, Pennsylvania 16866 M1 BE

(814) 342-0470 TLX 81-2386 GAL3ON COMPANTS

FAX: {814) 342-5660
Galson & Galson PROPOSAL NUMBER: 6945
6601 Kirkville Road
East Syracuse, NY 13057 DATE: October 13, 1988
ATTN: Jim Morrison PAGE: 1

SPECIFICATIONS

PRICE

. Dear Jim:

In response to your request for quotation, we wish to submit the

": following proposal for your consideration. We quote as follows:

(3) - 7000 GALLON HORIZONTAL BLENDER WITH DOUBLE RIBBON AGITATOR

DIMENSIONS:

DESIGN:

SHELL:

JACKET:

CODE:

FINISH:

AGITATION:

COVER:

OUTLET:

SUPPORT:

96" deep x 96" wide x 240" long

5 PSIG pressure -internally
100 PSIG pressure in jacket

T-316 S.S.

T-304 S.S. Uniflow coil jacket with T-304
S.S. sheath

1986 A.S.M.E. with National Board
Inspection, Stamping and Registration

Mill finish inside and outside with welds
wire brushed

Double ribbon agitator powered by a 400
H.P., 230/460 volt, 60 cycle, 3 phase
motor with soft start motor starter giving
agitator speed of 15 RPM. Agitator is
direct drive

T-316 S.S. flat cover with (4) charge ports
(1) 10" flange outlet

Blender supported by carbon steel
I-beams. Blender to be designed for

permanent mounting on flat bed truck
trailer. All carbon steel supports and

bearing plates will be painted.

F.O.B. PhilipShUrg, PRuiseessecccscanscannsanncs

34 ""SUBJECT TO CONDITIONS ON REVERSE SIDE""

$505,000.00 ea.
BUDGET PRICE




Galson & Galson PROPOSAL NUMBER: 6945

DATE:

PAGE:

OPTION: Deduct for blender without steam Jacketeseeeoceeeesccecsessns

SHIPMENT:

TERMS :

The Process Systems &

Determined at time of order placement.

Shipment is based upon receipt of approved
prints from customer; however, should shipment
be required prior to this schedule, please
contact the writer (814) 342-0470 to determine
if your requirements can be met.

The above delivery is based upon customer
approval to order special material at time of
order placement.

1/3 with order placement; 1/3 at shipment;
1/3 Net 30 days

Prices are subject to review after 30 days.

Due to the current fluctuation of stainless
steel prices, we reserve the right to review
prices at time of order placement. All orders,

contracts and quotations are submitted contingent

upon occurrence of strikes, accidents, fire,
riots, war, acts of God, and any other causes
beyond our control. In the event of strikes in
our plants or in the plants of our suppliers, we
may withdraw this proposal if, in our opinion,
such strikes will result in the following:

1. Delay in the delivery of materials
and supplies.

2. Cancellation by suppliers of materials
and supplies.

3. Increased prices for materials, supplies,
and labor.

Equipment Regional Office for your area is

operated by our Regional Engineering Manager, Mr. Greg Wharton.
If the need arises for any specific or general information
about our products, please do not hesitate to contact Greg

or the factory direct.
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October 13, 1988

2

$ 45,000.00 ea.



Galson & Galson

We wish to thank you for the opportunity of submitting
our quotation, and hope to be favored with an order.

PROCESS SYSTEMS & EQUIPMENT

7
%Mﬂ%
William H. SpicKe

¢ Applications Engineer
WHS :bd
cc: Greg Wharton
12 Fortune Road East

Middletown, NY 10940
(914) 692-8038
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PROPOSAL NUMBER:

DATE:

PAGE:

October 13,

3

6945

1988



PROCESS SYSTEMS & EQUIPMENT

Division of Lee Industries, inc.
P.0O. Box 687, Philipsburg, Pa. 16866
(814)342-0470 TIX 81-2386

Cear Vziued Customer:

O s

Should you:r companvy have a Facsimile Machin
infcrmaticn asked for bkelow and re-urn it &

Tpark yeou for ycur tine.

# % & £ & 2 ¥ x

n order =o serve you more efficiently, we have recsan
acsinile Machine ko send and receive documents cvar
2¢ phcene number f£or “he Pax Machine is (814) 342-3353¢C

;, pPlease ccapl

e -
¢ us at yeur zZonv

(1]
T
m o
o
o o
7]

Sincereiy,

PROCESS SYSTEXS & EQUIPMEUT

¥ * % X ¥ ¥ * ¥ * %

-
s
3

INZUSTRIZS, INC.

* * % £ ¥ w * * ¥ ¥ * & &£ ¥ ¥ x 4 ¥

Y e Lo R
P2 AT AR R
gy HUNACE
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®

MIXERS AND BLENDERS

LEE PROCESS SYSTEMS & EQUIPMENT

33



Style TPRS - Paddle style horizontal blender for
use in a chopped clamioil mixing operation,

ready for shipment at the Lee manufacturing
facility.

Style TDRS - double ribbon agitator provides
excellent two-way mixing for free flowing solids
: and heavy slurries. Scraped surface features
Lee H Orlzontal B'ender positive ?érion to bortomparea of blender. All
This popular blender is available in capacities from 25 to standard blenders are available with optional
5000 gallons with a wide choice of agitator styles - single or hydraulic titt. (See Case Study #1.)
double ribbon, paddle, or bar - all available with scraped
surface. Agitators can be selected for a lifting, folding, or
cross-blending action. Process Systems and Equipment's
horizontal blenders have a completely clean interior with
large radiused corners. USDA-MID approved agitators and
sanitary shaft seals are standard and a wide variety of outlets
are available, including the Fluid Transfer USDA-MID ap-
proved flush-type ball valve. Insulated heating and/or cooling
jackets are optional for all units. The "Uniflow” jacket is
utilized for operating pressures up to 250 PSI and provides
extremely efficient heat transfer. Jacketed blenders are stan-
dard with 1'2" of insulation and a 304 stainless steel sheath
with product contact parts available in either 304 or 316
stainless steel. Although a #4 finish is standard, a wide range
of finishes is available from #2B through the Lee #7. Stain-
less steel tubular legs and cover are standard, but units can
be suspended or trunnion mounted. Products handled range
from talcum powder to barbecue sauce, salad dressing to

Style TPR - Paddle agitation is effective for mix-
ing slurries and providing excellent top to bottom

sausage. mixing. (See Case Study #2.)
Specifications
Nominal Capacity | Working Capacity Inside Dimensions Distance Variable Motor H.P. Crated
Overail | Outlet to | Diameter| S Floor Weight
Gallons' Cu. Fi. | Gallons Cu. Ft. | Width Length Depth | Height Floor Outlet {RPM) Space |35 Lbs.Ft.’|60 LbssFL.>| (Lbs.)
50 67 40 53 20” 24 kre 51 16" 1'AR" 10-30 | 24" x 45° 1% 2 865
100 134 70 95 247 30° 40° 59 16~ z 10-30 | 28" x 51" 2 3 1060
150 200 135 18 30" 367 40" 59 16” 4 10-30 | 34" x 57" 3 5 1255
200 267 180 24 30° 48~ 40” 59 167 re 10-30 | 34" x 69~ 5 7 1460
300 40 250 34 36" 48" 48~ 68 16~ 3 10-30 | 40" x 69 7% 10 1655
400 53.4 350 47 42" 48" 54~ 74 16” 3" 10-30 | 48" x 8% 10 18 1850
500 87 450 81 48" 48" 59” 79 16” 3 10-30 | 52" x 88" 10 15 2280
8OO 107 800 107 52" 72" 59" 79 16" 3" 10-30 | 58" x 33" 15 20 29758
1000’ 134 1000 135 547 84" 81" 81 16” 3" 10-30 | 80" x 105~ 20 0 3580

‘Includes 4~ Freeboard
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Spherical Blender
Style D7S

This unit is specifically de-
signed for blending liquids and
particles of varying density. The
spherical design of this agitator
insures that light or heavy par-
ticles are folded into the liquid.
The agitator is inclined so that it
provides a folding, rolling action
rather than stirring the product.
This unit works very well when
blending heavy bodied products.
Standard capacities range from
25 to 1,000 gallons. This unit is
USDA-MID approved. (See Case
Study #5.)

Inclined Trunnion Mixer
Style CJOMH

This unit is designed for
.double motion inclined biending.
Heavy and viscous products are
readily mixed by a counter-
rotating scraped surface agitator.
The entire unit is trunnion mount-
ed, allowing agitation to continue
while the product is being dis-
charged. This assures complete
dispensing. Standard capacities
range from 25 to 500 gallons.
This unitis USDA-MID approved.

Inclined Mixer
Style D7T

This unit is designed to blend
products gently, but thoroughly.
The inclined design provides
complete mixing from top to bot-
tom without damaging important
particle integrity. Hydraulic tilt is
available to provide ease of
cleaning. Standard capacities
range from 25 to 1,000 gallons.
This unitis USDA-MID approved.
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Double Ribbon

Horizontal Blender
Style UTDR

This custom designed vacuum/
pressure double ribbon blender has a
full capacity of 4,950 gallons and a
2,650 gallon working capacity. Spe-
cially designed to decaffeinate whole,
raw coffee beans, the vessel and agita-
tor feature a sanitary #4 finish on all
product contact parts. The unit is de-
signed for full vacuum and 75 PSIG
internally. The sidewall jacket can be
designed in excess of 100 PSIG. The
heavy-duty double ribbon agitator fea-
lures a 12" diameter shaft and me-
chanical shaft seals. This vessel
includes a special piping manifold Sys-
tem with sanitary Lee Fluid Transfer
Ball Valves. The manifold is used for
special treatment and cleaning of the
product. The double ribbon agitator is
powered by a 50 H.P., explosion-proof
‘motor with an explosion-proof oper-
ator’s station giving agitator speeds of
3-25 RPM. The vessel is jacketed on
the sidewall to product level with the
highly efficient Lee Uniflow jacket. The
tee Udifiowacket can be Used for both
steam heating and water cooling.

Double Motion
Inclined Mixer
Style DIMS

Used for those special applications
where a combination of gentle blend-
ing and folding is needed along with
thorough mixing, this unit is one of the
most versatile styles. The inclined
double motion agitator eliminates dead
zones in the middie of the batch and
around the center shaft. The action of
the double motion counterrotating agi-
tator is combined with that of a gentle
blender to give complete yet gentle
mixing and blending. High viscosity
products such as ground meat, dress-
ings, creams, lotions, stews, peanut
butter, and potpie have all been suc-
cessfully mixed in this vessel.
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Centerline scraping and 4" flush
bottom ball vaives assure complete
discharge of even large particle sizes.
Just one example of this application,
successfully done, is burrito fillings.
For total yet gentle blending and mixing
of your product, ask for Lee’'s Double
Motion Inclined Mixer, Style DIMS.
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Company History

During its 60 year history of continuous manufacturing
operations, Lee Industries, Inc. has grown from a
fabricator of metal parts, to a designer/manufacturer of
complete processing systems. Lee Industries started
in business in 1927, producing the first nickel

kettles, a manufacturing innovation at the time. Lee
equipment is in service throughout the world in
major food processing, cosmetic, drug and
chemical industries. In 1935 Lee introduced
the first offset centeriine scraper agitators
and in 1938 the first stainless steel kettle
for the food processing industry.
‘Throughout its history, Les has always
( L demonstrated innovative design and
engineering expertise. This, combined with
quality craftsmanship has made Lee a
leader in the stainless steel processing
o equipment field.
In the early 1970's Lee developed the
t initial designs for the many different types

of blenders represented in this bulletin.
Like all Lee standard process equipment,
l USDA-MID approval was given to every
blender model. In 1976, to provide a more
personalized customer service, Process
Systems and Equipment was formed as a
Division of Lee Industries, Inc. Process

| Systems and Equipment has a well
organized chain of representatives

throughout the United States, who will be

happy to help you when your needs

demand the finest in stainless steel

processing equipment. For the name of the representative in your
area or for any special application information, please contact
Process Systems and Equipment at the address or telephone number
given on the back page of thig brochure.
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Case Studies demonstrating the versatility of
Lee’s Mixers and Blenders

Case #1

Solids Blending (Style TDRS Horizontal Blender)

Double Ribbon Agitation is used for the blending of free flowing solid particles.
Counterflow inner and outer ribbons push the product in opposite directions while
scraper blades lift the product from the bottom of the blender to assure thorough
mixing. Applications for double ribbon agitation include fine powders, spices and
granulated products. Same competitive advantages of double ribbon agitation are
low capital cost, safety, ease of cleaning and low maintenance costs.

Case #2 |
Slurry Blending (Style TPR Horizontal Blender)

Tilting paddles provide a lifting action for products such as viscous sugar and
corn syrup. Paddle design is especially effective when the product is highly viscous
or has a high concentration of solids. Applications include candy coating mixes,
corned beef hash, sausages and pet foods. Two advantages of titting paddles are
durability and ease of cleaning.

Case #3

Meat Braising Agitator
(Style CJOMH Inclined Trunnion Mixer)

This Lee agitator has seen repeated applications for meat braising and browning.
Stew meat chunks, ground meat, onions, and other particulate products are effec-
tively braised while subjected to double motion agitation. The hydraulic tiiting
agitator is easily controlled while decanting excess liquid fats. The product can be
poured out or additional ingredients added and processed in the same unit.

Case #4-

Fragile Products Blending
(Style D7T and D9MS Inclined Mixerz\

Inclined Agitation provides a folding, rolling action which makes it perfect when
the application demands thorough, but gentle mixing. The product can be blended
while maintaining particle integrity. Some examples of fragile products that are
successfully mixed using inclined agitation are pasta, burrito filing, beans and
franks, southern barbeque, bean soup, Pennsylvania Dutch “potpie,” noodles and
beef stew. These units can be provided with a hydraulic tilt.

Case #5

Fragile Products Blending
(Style D7S Spherical blender)

Fully “Uniflow” jacketed styte
blender with insulation and
stainless stes! sheathing.

Styte CJOMH agitator with
hydraulic titting kettie.

Spherical Configuration is another method of blending fragile products. it can be Style D7T agitator tilts out
employed when blending various particles into a viscous liquid. Due to its spherical hydraulically for ease in
design complete folding in action is assured. Specific applications for Spherical cleaning. Notice the h}‘df?’;lﬂc
Configuration blending are fruit pie fillings, stews, relishes and cookie mixes. drive motor and agitator tit.

LEE Process Systems & Equipment e

Division of Lee Industries, inc. \}359
P.O. Box 687, Philipsburg, PA 16868 |

FAX: (814) 342-5660 TLX: 81-2386

Phone: (814) 342-0470
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Rulton

Fulton Thermal Corporation

Pent and Jefferson Streets

Box 257 R

Phone. 315 208.6587 -0 ECel VED

Telex: 646819 FULBOLWKS

Telefax: (315) 298-6390 AUG 8 -
August 5, 1988 1988

Mr. William Beal
GALSON & GALSON

6601 Kirkville Rd.

E. Syracuse, NY 13057

RE: Our Quotation No. 88FTC-1846
Dear Mr. Beal:

In response to your phone call of today, we are pleased to submit
the enclosed quotation for two Fulton Thermal Fluid Heaters, Model
No. FT-1200-C.

Through years of experience in the heat transfer field, we are
able to offer you the latest design in thermal fluid heaters and
can assist you in the engineering of almost any application.

Our heaters are presently installed in many installations through-
cut the United States ard overseas, serving many applications with
great success.

Should you decide to utilize our equipment, I will be glad to visit
your office and coordinate all technical aspects of our equipment
with yours for a satisfactory installation..

Enclosed for your evaluation is literature on the Fulton Thermal
Fluid Heater, a blueprint of the proposed heater and a brochure

on the proposed Allweiler puamp.

If you need any further assistance, please do not hesitate to call.

Very truly yours,
/7
T Claude’ Dupenloug//
Manager,
Industrial Sales & Engineering
CD:mc

Encs.
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Rulton

Fulton Thermal Corporation

Port and Jefferson Streets

Box 257

Pulaski, New York, USA 13142
Phone: (315) 288-6597

Telex: 645819 FULBOLWKS
Telefax: (3151 298-6390

CO. NAME & ADDRESS: GALSON & GALSON

6601 Kirkville Rd.

E. Syracuse, NY 13057

If the attached quotation becomes a firm order, we request
that this credit reference form be completed and returned with
your purchase order.

CREDIT REFERENCE FORM

Re: Quotation No. 88FTC-1846

A. List four credit references complete with addresses and
telephone numbers:

1.) : 3.)

2.) ' 4.)

B.) List the requested information regarding your main bank:

1.) NAME & ADDRESS OF BANK:

2.) CONTACT:

3.) PHONE NUMBER:
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Mr. William Beal August 5, 1988
GALSON & GALSON PAGE 2

i3, n D0, FEO _,rb.//;/‘

Two (2) each Model FT-1200-C, self supported vertlcal
Fulton Thermmopac Liquid Phase Thermal Fluid Heaters,
No. 2 oil fired, modulating burner, 12,06865000 Btu/hr.
net output, FM controls, camplete with control panel
and all required safety devices for a maximm operating
temperature of 650 Deg. F, flow rate 660 GPM. 460/60/3
motor voltage; 120/60/1 control voltage....

NOTE #1: All heaters are manufactured to the ASME Code,
Section I, inspected ard certified. A certificate
is issued to custamer with shipment of each heater.

Please verify that you ccmply with all local codes
when selecting heaters.

NOTE #2: Heater is built with no refractory bricks and
minimal refractory cement to prevent overheating
and cracking of thermal fluid inside the heater
in case of power or circulating pamp failure.

1:29,110.C9
TOTAL F.O.B. PULASKI, N.Y.iveeeeeasoascns $174456-690
2dd for the following option:
Two (2) each Allweiler pumps, Model NIT 805-200, with air
cooled seal designed for 660 Deg. F maximum operating
temperature, 660 GPM at 55 PSI, 50 H.P. TEFC 3500 RPM
. motor, camplete with motor starter, 460/60/3 voltage, :
TOLAl PriCB.eecceesressesecscseosassasossasassessssncanncs $ 11,146.00

All prices quoted are F.0.B. Pulaski, New York. Prices are firm for
60 days.

Payment Terms: To be agreed upon. Should this quotation became a
firm order, please camplete and return the enclosed credit reference
form.

Start-up service by a factory technician is extra at $500.00 per day
plus travel and accamodation expenses.

The present delivery schedule is approximately 20 to 24 weeks fram
receipt of order.



SWENSON

15700 Lathrop Averusg o Harvay, lilinois 8426
Telephone 312 » 331-5500 Telex 25-3274

September 12, 1988

TXLEFAX MO: 315-437-0509
The Galson Companies
6601 KRirkville Road
Post Office Box 548
' Bast Syracuse, NY 13057

Attn: Mr, Gary Hobbs

NDear Mr, Hobbs:

BEPERENCE: KOR CONCENTRATOR ’

Per your request, this will confirm the information given to your Mr, Jim
Morrison on August 31, We have designed a forced-circulation evaporator to
concentrate a potassium hydroxide solution from 5% to approximately 15%.
Although your process is batch type, we would feed the evaporator on a
continuous basis, Therefore, a feed tank with storage capacity would be

required, The feed rate is based upon 6,000 gallons of solution evary two
hours,

The approximate price for an evaporator to concentrate the KOH solution ig
* . L » . » . .

(Two Hundred Twanty

»* . . L . * . . . » . L[] - . L ] . ’ . L3 L] L] L] 0

Five Thousand Dollars)

‘The above price includes a vapor body of stainless steel Eonstruction; heat
exchanger with stainless asteql tubes, tubesheets and liquor chamber; stainless

steel circulating piping and circulating pump; vacuum equipment; and
instruments, '

Tha above price does not include an air condenser, interconnecting piping,
tanks, transfar pumps, elactrical, inatrument panel, ingulation, structural
steel and erection of equipment.



£ZXN SWENSON

TELEFPAX BO: 315-437-0509

The Galson Companies Septembar 12, 1988
East Syracusa, NY 13057

(Cont'd) . Page =2-

If you have any questions about the above, please contact Mr, Lee Diestelow or
the writer., Mr, Diestelow is the salesman for your ares,

Thank you for your interest in Swenson aequipment,

Sinceraly,

SWENSON

Peggie Horkavi
Chemical Engineer
Kvaporator Department

MPH/tn

-
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Blrd TELEFAX TRANSMISSION NO. 31§ @ PAGES: _ |
Machine Company

FAX NO. 508-668-6853

DATE: August 26, 1988 FROM: Bill Owens
TO: Galson & Galson ATTN Jim Morrison
SUBJECT: ' PCB/Dioxin Decontamintion Project

PCB/Dioxin Decontamination Project:

Jim, we are able to provide the following budget price
information for subject project. We understand that you wish to
dewater approximately 24 TPH contaminated oil utilizing a
continuous =zolid bowl centrifuge. Thraee repulp washes are
envisioned.

We believe this will be a low speed/high torgque applicatien.
Without the benefit of test work. Wa suggest two sizes be
considered, S

A, One Bird MLS600 (40" x 60") continuous sclid bowl centrifuge
complete in type 316 SS including internal wear proétection
for the bowl and scroll, multi ring case geal, circulating
oil system for main bearings, high torque gear unit and
100~150 HP TEFC main drive motor.

Budq‘t Pric‘.‘llD.‘l...'..‘Ill.ll‘...l.“lllls450'000 eaCh

If additional capacities and or higher gear torque is required,
we would recommend the following equipment:

B. One Bird ML7700 (54" x 70") similar to unit previously
described including 150-200 HP main drive motor.

Budg.t Pricetll.litbtl;l!'.lll'.!...OOOCIIDQ‘ssso'OOO ﬁaCh
Delivary - 7-8 months.
Prices are FOB our plant So. Walpole, MA

Hope this information is sufficient for your current needs.

Very truly yours,

Bill Owens
/Kb
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 SCREEN BOWL -
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Solid Bowl

The Bird countercurrent flow Solid
Bowl Decanter Centrifuge utilizes
centrifugal force to separate a slurry
into liquid and solid components.
This separation takes place thousands
of times faster than in a static clarifier.

A stationary feed pipe feeds the slurry
into the acceleration chamber where
the slurry is brought up to the same
speed as the rotating assembly. The
slurry is discharged out of the accel-
eration chamber into the separation
section of the bowl.

By spinning the bowl at a high speed,
thousands of G's are exerted on the
solid particles suspended within the

Solids
Discharge

Page 8 e Bird Machine Company

D

e H

=

How a Bird Solid Bowl Centrifuge Operates

® 0 6 0 0 0 0 0 0 0 0 0 P 06 0 06 O O S O S O O O O O O O O S OO S OO O O S G O 0o

slurry. This force pushes the solid
particles outward from the centerline
of rotation until they collect along
the bowl wall. As the solids compact
on the bowl they displace the lighter
liquid toward the axis of rotation.

The solid bowl is made up of-a cylin-
drical section and a tapered section.
The screw conveyor, which is located
inside the bowl, turns at a slightly dif-
ferent speed from the bowl. The sol-
ids that have compacted along the
bowl] wall are advanced by the screw
conveyor to the tapered end of the
bowl where they are discharged from
the centrifuge.

Bowl Conveyor Bowl Bowl
Tapered Acceleration  Separation  Cylindrical
Section Chamber Section Section

& .

s

. A

The differential speed between the
bowl and conveyor is controlled by a
planetary gear unit, or an automatic
backdrive unit operating with or with-
out the gear unit. This conveyor to
bowl differential speed controls the
rate of advancement of the solids
within the centrifuge. The automatic
backdrive senses conditions within
the centrifuge and adjusts the diffe-
rential speed to maintain optimum
centrifuge performance.

The clarified process liquid flows

‘in the opposite (countercurrent) di-

rection from the solids and overflows
adjustable weirs and is discharged
from the centrifuge as a clear centrate.

Screw
Conveyor

Adjustable

Liquid
Discharge

o1




- th:éﬁd'p.EDiOL.’é'

- Process




D SR
AR g
-

Bird
Machine Company
To Jim Morrison Date  August 25, 1988
Galson and Galson Engrs.
6601 Xirkville Rd. Our Order No. —=---
E. Syracuse, NY 13057
Order No.  «-we=
Your
Reference

Attention: Mr. Jim Morrison

Type of Equipment:
Ref: PCB and Dioxin Decontamination Project
Gentlemen:

We are X] enclosing
[0 forwarding under separate cover - the following drawings and/or bulietins for the purpose indicated below.

{0 Certified - For your records and installation use.

O Preliminary, for Approval - Please note that approval must be received within thirty (30) days if we are to
hold to our acknowledged delivery schedule.

(X Typical - For reference only.

O Others -
Quantity Drawing or
of Prints Bulletin No. Rev. ! Title
(1) Outline and Foundation Drawing (40x60)
(1) Outline and Foundation Drawing (54x70)
(1) Application Data Sheet.
(1) PED100B Bulletin
(1) Bird Solid Bowl and Screen Bowl Bulletin
(1) Bird Mobile Dewatering and Treatment System Bulletin

Please forward a five gallon sample of decontaminated material and

a purchase order for $350.00 to the attention of Mike Mangion at the
address listed below.

Very truly yours,
Bird Machine Company, Inc.

1. Revisions shown in revision table on drawing and identified by niimber or letter place in A i.e. A or A
o ([ Juert Jpups

william J. Owens, Sales Engineer
100 Neponset Street, South Walpole, Massachusetts 02071 Phone 617-668-0400 Telex: 924428

Form C100786G-01M/ESD42-1088

03



GALSON & GALSON, P.C.
Engineers
8001 Kirkville Roed
EAST SYRACUSE, NEW YORK 130657
(318) 437-7181

PURCHASE
ORDER

0002000; |

THIS NUMBER MUST APPEAR ON K
ALL CORRESPONDENCE. INVOICES,
SHIPPING PAPERS AND PACKAGES. |
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'~ATE ORDERED } |DATE WANTED SH(P VIA 7 /V/ﬁ TERMSF FOB.
PLEASE ENTER OUR ORDER FOR THE FOLLOWING — TO BE SHIPPED AS DIRECTED:
| QTY.oRDERED | QTY. RECEIVED DESCRIPTION i Y UNIT PRICE AMOUNT
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RECEIVED

= 0CT 17 1988
Blrd GALSON COMPANIES
Machine Company
LABORATORY REPORT NO. 11627A Page 1 of 13

PREPARED FOR: Galson and Galson
E. Syracuse, NY

PRODUCT: Soil - Reaction Mixture
PRODUCT NO.: 518400
PARTICLE SIZE: MIN. <1lm
MAX., 4.5m
AVG, 2.9m
EQUIPMENT PREFERENCE: Decanter

OBJECTIVE: Dewater (see p2)

SUMMARY: The solids settle readily at a low gravitational level.
Cake solids are typically about 60%.

Cakes resuspend easily for repulp washing.

Date Tested: Date Written: Date Distributed:

9/23/88 9/27/88

100 Neponset Street, South Walpoie, MA 02071 Phone 617-668-0400 Telex 924428
39



Laboratory Report No. 11627A Page 2 of 13

New process to remove PCB from contaminated soil.
Soil is treated with:

polyethylene glycol

potassium hydroxide

TMH

DMSO (dimethyl sulfone)

and heated to 150°C
(200 1bs soil to 120 lbs reagent)

This replaces chlorine in the PCB reducing the contaminant from
100 ppm to less than 10 ppm. '

This is a batch process: one reaction step and three repulp
washes., .

The goal is to recover reactant for reuse,
20-25 tons/batch
up to 150 tons/day
desired process time is 8 hrs/batch

Feed and centrate samples from testing were filtered and washed
to remove soluble salts. Filtered samples are suspended solids.

Cake samples are analyzed by drying as collected and represent
total solids.

Drying temperature is 105°¢c.



LABORATORY REPORT NO. 11627a Page 3 of 13

SAMPLE PREPARATION: Tested as received
Sample 1 -~ Reaction Mixture
SAMPLE DESCRIPTION AS TESTED:
FEED: $ TS 57.21
$ SS 31.20

SP. GRAV.: 1.425 (AT 68°F)

VISCOSITY: 137 cps (AT 68°F) (BROOKFIELD)
LIQUOR: SP. GRAV.: 1.198 (AT 68°F)

VISCOSITY: 7.2 cps (AT 68°F)

pH: +14 . (AT 68°F)

COLOR: Brown
COMPOSITION: Potassium hydroxide solution
SOLIDS: COLOR: Brown

SHAPE: Irregular

OTHER CHARACTERISTICS: Caustic odor, sulfur odor present.
Viscous and slimy

MAM:jd:27
typed:9/28/88



Laboratory Report No. 11627A Page 4 of 13

SPIN TUBE TEST

The ability to centrifuge a sample can be readily determined with
a test tube spinner. 1If a material is applicable to
centrifugation, it will spin down in a reasonable time at a given
centrifugal force and compact into a bulky cake suitable for
conveying. A 15 ml spin tube is used for this test. The tube is
filled to the 10 ml mark and spun at a number of gravitational
levels. Compaction is measured by placing a glass rod on the
surface of the settled solids and measuring the point to which
the rod penetrates.

cc $ Vol. Cake - % Cake Eff.
Sec. Cake Cake Cond. Cond. Cond.
500 x G 10 5.3 53 3.3 62.3 *
30 5.5 55 4.0 72.7
60 5.7 57 4.2 73.7
90 5.6 56 4.3 76.8
1000 x G 10 5.5 55 3.5 63.7 *
30 5.8 58 4.0 69.0
60 5.5 55 4.3 78.2
90 5.5 55 4.3 78.2
2000 x G 10 5.5 55 4.0 72.7 *
30 5.5 55 4.0 72.7
60 5.4 54 4.2 77.8
90 5.3 53 4.4 83.1
3000 x G 10 5.5 55 4.0 72.7 *
30 5.4 54 4.3 79.6
60 5.0 50 4.5 90.0
90 5.0 50 4.5 90.0

* Liquor too brown to measure clarity.

23



Laboratory Report No. 11627A Page 5 of 13

SOLID BOWL DECANTER TEST

Solid bowl decanter performance is evaluated by metering a sample
into a basket centrifuge at different rates and gravitational
levels. The supernate which reports as an overflow stream is
analyzed for percent suspended solids. The cake is compacted on
the bowl wall and is analyzed for percent total solids. From
this data the expected percent solids capture (recovery) and cake
consistency for the centrifuge over the operating range can be
determined. This data also displays the optimum retention time
and gravitational force for an application.

$ Feed 31.20 31.20 ©31.20 31.20
% Cake 68.8 70.5 71.6 70.4
$ Effluent 0.624 0.966 2,154 0.601
$ Recovery 98.9 98.2 . . 96.0 98.9
Retention

Time (Sec.) 74 25 . 8 78
Force x G 1000 1000 1000 11000
% Feed 31.20 31.20 - 31.20 31.20 ; 31.20
$ Cake 69.9 70.2 70.9 71.7 70.6
$ Effluent 3.441 0.803 0.483 1.345 0.803
% Recovery 93.6 98.5 99.1 97.5 98.5
‘Retention

Time (Sec.) 8 30 66 8 25

Force x G 500 500 2000 2000 2000



Laboratory Report No. 11627A Page 6 of 13

PERFORATE BOWL SOLIDS DEWATERING TEST

The Perforate Bowl is used to measure the maximum cake dryness
which is possible with a given product. A thickened sample of
feed is prepared to simulate the settled solids in a decanter
centrifuge. This thickened material is spun in a perforated
basket with an open cloth liner to measure the consistency of the
cake with increasing dewatering times and at various
gravitational levels.

* * *
§ Feed 31.2 31.2 31.2 31.2
$ Cake 51.2 55.7 59.9 64.9
$ Effluent 0.63 0.63 0.63 0.63
$ Recovery 99.2 99.1 99.0 98.9
Dewatering
Time (Sec.) 5 15 30 60

Force x G 500 500 500 500

* Liquid 1load.

$ Feed 51.3 51.3 51.3 51.3
$ Cake 70.3 70.9 71.1 71.4
$ Effluent 0.63 0.63 0.63 0.63
$ Recovery 99.7 99.7 99.7 99.7
FDewatering

Time (Sec.) 5 15 30 60
Force x G 500 500 500 500

The wet cake (70%ts) is 99#/Ft>.
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Bird

Machine Company

LABORATORY REPORT NO. 11627B Page 1 of 9

PREPARED FOR: Galson and Galson
E. Syracuse, NY

PRODUCT; Soil - first Repulp Wash
PRODUCT NO.: 518400
PARTICLE SIZE: MIN. <lm
MAX., 290m
AVG. 4.2m
EQUIpMﬁﬁT PREFERENCE: Decanter

OBJECTIVE: Dewater

SUMMARY :
Date Tesgsted: Date Written: Date Distributed:
9/23/88 9/27/88

61




LABORATORY REPORT NO.

116278 Page 2 of 9

SAMPLE PREPARATION: Repulped cake from test A

SAMPLE DESCRIPTION AS TESTED:

FEED: % TS 29.49
% SS 20.87
% DS 8.62
SP. GRAV.: 1.22 (AT 68°F)
VISCOSITY: 4 cps (AT 68°F) (BROOKFIELD)
LIQUOR: SP. GRAV.: 1.013 (AT 68°F)
VISCOSITY: 2.2 cps (AT 68°F)
pH: 13 (AT 68°F)

COLOR: Brown

COMPOSITION: Potassium hydroxide solution

SOLIDS: COLOR: Brown

SHAPE: Irregular

OTHER CHARACTERISTICS:

Agglomerates noted in feed.

Easily resuspended cake for repulp.



Laboratory Report No. 11627B Page 3 of 9

SPIN TUBE TEST

The ability to centrifuge a sample can be readily determined with
a test tube spinner. If a material is applicable to
centrifugation, it will spin down in a reasonable time at a given
centrifugal force and compact into a bulky cake suitable for
conveying. A 15 ml spin tube is used for this test. The tube is
filled to the 10 ml mark and spun at a number of gravitational
levels. Compaction is measured by placing a glass rod on the
surface of the settled solids and measuring the point to which
the rod penetrates.

cc $ Vol. Cake % Cake Eff.
Sec. Cake Cake Cond. Cond. Cond.
500 x G 10 3.2 32 2.3 71.9 *
30 3.3 33 2.5 75.7
60 3.15 31.5 2.7 85.7
50 3.1 31 2.7 87.1
1000 x G 10 3.0 - 30 2.5 83.3 *
30 2.9 29 2.5 86.2
60 2.9 29 2.5 86.2
90 2.9 29 2.5 86.2
2000 x G 10 3.0 30 2.5 83.3 *
30 2.9 29 2.5 86.2
60 2.9 29 2.5 86.2
S0 2.9 29 2.5 86.2
3000 x G 10 2.9 29 2.5 86.2 *
30 2.9 29 2.5 86.2
60 2.85 28.5 2.5 87.7
90 2.8 28 2.5 89.3

* Liquor too brown to measure clarity.
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Laboratory Report No. 11627B Page 4 of 9

SOLID BOWL DECANTER TEST

Solid bowl decanter performance is evaluated by metering a sample
into a basket centrifuge at different rates and gravitational
levels. The supernate which reports as an overflow stream is
analyzed for percent suspended solids. The cake is compacted on
the bowl wall and is analyzed for percent total solids. From
‘this data the expected percent solids capture (recovery) and cake
consistency for the centrifuge over the operating range can be
determined. This data also displays the optimum retention time
and gravitational force for an application.

$ Feed 29.49 29.49  29.49
$ Cake 59.96 65.35 63.31
$ Effluent 0.527 1.108 2.028
% Recovery 98.3 96.3 93.2
Retention -

Time (Sec.) 42 15 11
Force x G 500 500 500
§ Feed 29.49 29.49 29.49
$ Cake 63.68 65.51 60.86
$ Effluent 0.374 0.946 1.958
% Recovery 98.8 96.9 93.6
Retention

Time (Sec.) 47 14 11
Force x G 1000 1000 1000

64



Laboratory Report No, 11627B Page 5 of 9

PERFORATE BOWL SOLIDS DEWATERING TEST

The Perforate Bowl is used to measure the maximum cake dryness
which is possible with a given product. A thickened sample of
feed is prepared to simulate the settled solids in a decanter
centrifuge. This thickened material is spun in a perforated
basket with an open cloth liner to measure the consistency of the
cake with increasing dewatering times and at various
gravitational levels.

§ Feed 56.4 56.4 56.4 56.4
% Cake 66.52 67.36 68.40 69.57
$ Effluent 0.331 0.331 0.331 0.331
$ Recovery 99.9 99.9 99.9 99.9
Dewatering

Time (Sec.) 5 15 30 60
Force x G 500 500 500 500

The wet cake is 97#/ft3.
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Bird

Machine Company

LABORATORY REPORT NO. 11627C ) Page 1 of 9

PREPARED FOR: Galson and Galson
E. Syracuse, NY

PRODUCT: Soil - Repulp #2
PRODUCT NO.: 518400
PARTICLE SIZE: MIN. <1lm

MAX. 9m

AVG. 5m

EQUIPMENT PREFERENCE: Decanter

Date Tested: Date Written: Date Distributed:

9/23/88 9/27/88
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LABORATORY REPORT NO. 11627C Page 2 of 9

SAMPLE PREPARATION: Repulped cake from test B

SAMPLE DESCRIPTION AS TESTED:

FEED: & TS 28.77

% SS 26.38
$ DS 2.39
 SP. GRAV.: 1.186 (AT 68°F)
VISCOSITY: 4.82 cps (AT 68°F) (BROOKFIELD)
LIQUOR: SP. GRAV.: 1.011 (AT 68°F)
. ' VISCOSITY: 2 cps (AT 68°F)
_pH: 12 (AT 68°F)

COLOR: Brown
COMPOSITION: Potassium hydroxide solution
SOLIDS: COLOR: Brown

SHAPE: Irregular

OTHER CHARACTERISTICS: Easily resuspended solids.

MAM:jd:27
typed:9/28/88
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Laboratory Report No. 11627C Page 3 of 9

SPIN TUBE TEST

The ability to centrifuge a sample can be readily determined with
a test tube spinner. If a material is applicable to
centrifugation, it will spin down in a reasonable time at a given
centrifugal force and compact into a bulky cake suitable for
conveying. A 15 ml spin tube is used for this test. The tube is
filled to the 10 ml mark and spun at a number of gravitational
levels. Compaction is measured by placing a glass rod on the
surface of the settled solids and measuring the point to which
the rod penetrates.

S ole] § Vol. Cake § Cake Eff.
‘Sec.. Cake Cake Cond. Cond. Cond.
500 x G 10 4.4 4 3.0 68.2 Cloudy
30 4.5 45 3.5 77.8 Sl. cloudy
60 4.3 43 3.8 88.4 Ess. clear
.90 4.3 43 3.8 88.4 " -
1000 x G 10 4.3 43 3.7 86.0 Sl. cloudy
30 4.3 43 3.7 86.0 Ess. clear
= 60 4.2 42 . 3.8 - 90.5 . "
90 4.2 42 3.9 90.5 .
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Laboratory Report No.

11627C

SOLID BOWL DECANTER TEST

Page 4 of 9

Solid bowl decanter performance is evaluated by metering a sample
into a basket centrifuge at different rates and gravitational
levels. The supernate which reports as an overflow stream is

analyzed for percent suspended solids.

The cake is compacted on

the bowl wall and is analyzed for percent total solids. From
this data the expected percent solids capture (recovery) and cake
consistency for the centrifuge over the operating range can be

determined.

$ Feed
$ Cake
$ Effluent
% Recovery

Retention
Time (Sec.)

Force x G

% Feed
$ Cake
$ Effluent
% Recovery

Retention
Time (Sec.)

Force x G

26.38
59.5
0.512

98.9

36

500

26.38
54.1
0.404

99.2

42
1000

73

26.38
69.6

1.059

97.5

14 -

500

26.38

60.2

0.698

98.5

11

1000

This data also displays the optimum retention time
and gravitational force for an application.

26.38
61.9
2.358
54.7

500

26,38
63.3
1.530

96.5

1000



Laboratory Report No. 11627C Page 5 of 9

PERFORATE BOWL SOLIDS DEWATERING TEST

The Perforate Bowl is used to measure the maximum cake dryness
which is possible with a given product. A thickened sample of
feed is prepared to simulate the settled solids in a decanter
centrifuge. This thickened material is spun in a perforated
basket with an open cloth liner to measure the consistency of the
cake with increasing dewatering times and at various
gravitational levels.

$ Feed 56.5 56.5 56.5 56.5
% Cake 61.3 61.7 ~  62.1 62.8
$ Effluent 0.338 0.338 0.338 0.338
§ Recovery 99.9 99.9 99.9 99.9
Dewatering o .
Time (Sec.) 5 15 ‘ 30 60
Force x G 500 500 500 500

The wet cake is 89 #/ft3.
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Bird

Machine Company

LABORATORY REPORT NO. 11627D _ Page 1 of 9

PREPARED FOR: Galson and Galson
PRODUCT: Soil - Repulp #3
PRODUCT NO.: 518400
PARTICLE SIZE: MIN. <1 m

MAX. 8 m

AVG. 5.2 m

EQUIPMENT PREFERENCE: Decanter

OBJECTIVE:

SUMMARY: - .

Date Tested: Date Written: Date Distributed:
9/23/88 9/27/88 9/29/88
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LABORATORY REPORT NO.

11627D

SAMPLE PREPARATION: Repulped cake from Test C

SAMPLE DESCRIPTION AS TESTED:

FEED: & TS 28.86

$ SS 27.88

$ DS 0.98

SP. GRAV.:
VISCOSITY:

:LIQUOR: SP. GRAV.:
VISCOSITY:

pH: 11

1.212
2.8 cps
1.00

2 cps

COLOR: Brown

COMPOSITION:

SOLIDS: COLOR: Brown

SHAPE: Irregqular

OTHER CHARACTERISTICS:

(AT 68°F)
(AT 68°F)
(AT 68°F)
(AT 68°F)

(AT 68°F)

Page 2 of 9

(BROOKFIELD)

Potassium hydroxide solution

Easily resuspended solids

80



Laboratory Report No. 11627D Page 3 of 9

SPIN TUBE TEST

' The ability to centrifuge a sample can be readily determined with
a test tube spinner. If a material is applicable to
centrifugation, it will spin down in a reasonable time at a given
centrifugal force and compact into a bulky cake suitable for
conveying. A 15 ml spin tube is used for this test. The tube is
filled to the 10 ml mark and spun at a number of gravitational
levels. Compaction is measured by placing a glass rod on the
surface of the settled solids and measuring the point to which
the rod penetrates.

‘cc $ Vol. Cake $ Cake Eff.
Sec. Cake Cake Cond. Cond. Cond.
500 x G 10 4.7 47 3.3 70.2 Ess. clr.
30 4.7 47. 4.0 . ' 85.1 "
60 4.6 46 4.3 93.5
90 4.6 46 4.3 93.5
1000 x G 10 4.8 48 4.3 89.6 Ess. clr.
30 4.7 47 4.3 91.5 "
60 4.6 46 4.3 93.5 "
90 4.6 46 4.4 95.6 "

(o8]
et



Laboratory Report No. 11672D Page 4 of 9

SOLID BOWL DECANTER TEST

Solid bowl decanter performance is evaluated by metering a sample
into a basket centrifuge at different rates and gravitational
levels. The supernate which reports as an overflow stream is
analyzed for percent suspended solids. The cake is compacted on
the bowl wall and is analyzed for percent total solids. From
this data the expected percent solids capture (recovery) and cake
consistency for the centrifuge over the operating range can be
determined. This data also displays the optimum retention time
and gravitational force for an application.

% Feed 28.86  28.86 28.86 28.86
% Cake | 60.7  63.6 63.4 61.6
% Effluent 0.138  0.403 1.210  0.316
% Recovery 99.7  99.2 97.7 99.4
Retention

Time (Sec.) 45 . 26 3 | 45
Force x G 1000 1000 1000 1000
% Feed 28.86  28.86 28.86 28.86 28.86
% Cake 61.9 62.7 62.2 62.8 64.9
¢ Effluent 0.422  1.313 0.501 1.020 1.993
Retention

Time (Sec.) 26 8 45 16 13
Force x G 500 500 250 250 250



Laboratory Report No. 11627D Page 5 of 9

PERFORATE BOWL SOLIDS DEWATERING TEST

The Perforate Bowl is used to measure the maximum cake dryness
which is possible with a given product. A thickened sample of
feed is prepared to simulate the settled solids in a decanter
centrifuge. This thickened material is spun in a perforated
basket with an open cloth liner to measure the consistency of the
cake with increasing dewatering times and at various '
gravitational levels. »

$ Feed 56.9 56.9 56.9 56.9
% Cake 62.1 62.8 63.2' 63.9
% Effluent 0.388 0.388 0.388 0.388
¥ Recovery 99.2 99.9 99.9 99.9
Dewatering
Time (Sec.) 5 15 30 60
Force x G 500 500 500 500
N )
3

The wet cake is 95 §/Ft.

MAMangion/cmd/27
9/29/88
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E. M. CAHILL, Salas Rapresentative

87

Buffalo Forge Company

An Ampco-Pittsburgh Company

104 CHARLES AVENUE ‘
SOLVAY, NEW YORK 13209 Ve
Telephona: 315-488-0351
Fax: 315-488-0352 J

FAX COMMUNICATIONS COVER LETTER

Aug _@S, 19g8

TO: Galson 8 Galson

Gary Hobbs

WE ARE TELECOMMUNICATING __ S5  PAGE(S) OF

INFORHATION INCLUDING THIS COVER PAGE,

FROM: E. M. CAHILL
SYRACUSE, NY'

FAX #315-488-03%2 ... -~ - - ..

SUBJECT:

LOCATION:

ENGINEER:

REFERENCE:

MESSAGE: Attach r
Btaam gondensar y

sach.

Steam Condsnssc

a dimsnsion/data sheats for three

ts. Thg estimated price is $33,000 nat
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MARK: Buffalo Forge Company Pﬁgﬁ’g“ )
SO CABINET ORDER DATA SHEET 10-1-87
- l CTJSOUND TRAP - MODULAR (MOD) TYPE-SIZE L aP" Db 1 2 3 4 5 8 7 8
| [JSOUND TRAP - CONEDIFFUSER (CO} |\
MFG CONSTRUCTION |\ o e
[JAEROFIL (JRECIR [JNONRECIRC MEDIA DEPTH TYPE SAT. EFF.
FACEAREA__ ___ FTt FAGCE VELOCITY. GPM HEAD_______
PUMP BY [JINTERNALLY MOUNTED [JMOUNT BY OTHERS SIZE
HP RPM PH/CYCLE/NOLT. MTRENCL.
OTHER FEATURES

[JEXPANDED METAL GRATING - LOCATION

[JOIFFUSER PLATE - LOCATION

[JELECTRICAL REQUIREMENTS

CJPIPING REQUIREMENTS

(JTESTING AND Q/C OR INSPECTION REQUIREMENTS.

A

(CJ ADDITIONAL CABINET CONSTRUCTION REQUIREMENTS

e e . A e

(JOTHER PURCHASED MATERIAL DETAILS ‘

FORM BOY1

39



MARK: Buffalo Forge Company pac-2001,
SOH " CABINET ORDER DATA SHEET ' o167
Qrv. ! TY/MFG
SIZE/DIA 4% /B / (S)ERS/ES L !
TYPE S AnIutAX TYPE
CLASS CIRCUIT
ARR : || csGHaT
AN RATINGH GHESENTSHU T HEEN IRHES N TR TTURIS T
ACFEM FA 4‘%
INT. $P FV 43
EXT.SP DB/WB. - ENT. /0 /
TOT@ Peess,| 4.9 DB/WB. - LVG. / /
RPM too BTU/HR
BHP A9 GPM
ov _EDS EWT
NIRRT R LwT
VIV 0 0 HEAD LOSS - FT.
ACCESS DOOR Oe 0'¢iook Oa o'clock AIRFRICT - IN,
DRAIN ] 0 SUCT TEMP
INL. SCREEN 0 0 TONNAGE
OUT. SCREEN O 0 REFRIGERANT .
SPLIT BRG O O GGG TSGR R L
LUBE LINES 0 0 FINS
OUT. DAMPER O. 0O TUBES
LEGS ® D CASING
BELL U 0 HEADERS
CONE O 0
INTERNAL ISOL. 0 0o OTHER COIL
STD SPRBASE B "oeriecton | (" osrecron || FEATURES
INERTIA BASE O e owrseton | [0 e meFLECTION _ i ,
SEISMIC REST 0 O R R N R e LI
FIXED DRIVE = SF.olMHP 0 sromnr || QTY/MFG / RERG /
VARIABLE DRIVE O sromme Q sr.ows || SERIES ISP /8R4
BELT GUARD b O TYPE Lee .RPer Beon
TACH HOLES ] 0O CIRCUIT o~
CSGHGT 48 1«
ADDITIONAL NTL L -&"
FAN DETAILS FA 4R
= FV 939
IMGTOH PATAY B BT W AHTY| EAT/LAT QAo /A8 /
P - Y BTU/HR 5,500,00
RPM 9% o GRY < aVb, Lo oo l/ypl
ENCLOSURE TEFC EWT/LWT / /
FRAME || HEADLOSS
MFG STEAM PRESS S
PH/MHz/VOLT 3-60-To AIR FRICT. .6
- S NI 1y i
MTR FEATURES FINS AL ™M
. TUBES e N
[(JELECTRICCOIL MFG_____ KW CASING DLV
(JOPENWIRE [JFINNED TUBE STAGES HEADERS STex L, —F S5
EAT LAT SUPPLY VOLT
CONTROL TYPE OTHERCOIL
CONTROL VOLT ACCESSORIES FEATURES
CJINDEPENDENT COIL RACK Cjce QHe
MATERIAL
— 158 TROUGHS & DSPTS Qgcc He
[JOTHER
FORM 5081

90




{J USE MODEL J DIMENSIONS FOR SIZE REQ'D [JUSE SPECIFIC DIMENSIONS SHOWN

MARK Buffalo Forge Company Page s ol 4

SOM: CABINET ORDER DATA SHEET 10-1-87

CASING CONSTRUCTION  [JBUFFALO STANDARD DESIGN PERAC 205 [ JMODIFICATIONS REQUIRED
DESIGN: BJSINGLE WALL w/INSUL. [1]2" DOUBLE WALL w/INSUL. OTHER

[JSOLID INNER WALL [JPERF. INNER WALL

MATERIAL: () GALVANIZED [JALUMINUM [_JOTHER

INSULATION: "IN. # DENSITY SPECIALPANELGAUGE ______OUTER
CASING MODIFICATIONS

—INNER

OUTDOOR DESIGN REQUIREMENTS

CASING DESIGN PRESSURE

CHANNEL BASE  [)BFLO STD PER AC 205 (JMODIFICATIONS REQUIRED

CHANNEL SIZE ___SZI?GIN. XISTEELPAINTED [JGALVANIZED ([JSPECIAL PAINT
FLOOR SHEET " GA ®)STEEL PAINTED [T]GALVANIZED (JOTHER

X)WELDED DRAIN PANIN _18TBKs _ PLEadp i (JSSPANIN

CHANNEL BASE MODIFICATIONS

FLOOR INSULATION "IN # DENSITY with/without gauge : coversheel

SPECIAL PAINT - STANDARD PAINT IS ZINC RICH PRIMER (ZIPCOR) FOR ALL BLACK STEEL INCLUDING FAN,

VIB BASE, CHANNEL BASE, FLOOR AND PANS, DEF/NE OTHER PAINT REQUIREMENT HERE IN DETAIL_ O RLA R,
S RXAY ON BEXTCRNOR JUREA < &S

SR T =

ACCESSDOORS QTY__ 2. sizeedXbo oy sze

(1STODBSIGN () SPECIAL REQUIREMENTS

MARINELIGHTS  QTY___ CJWIRED & SWITCHED AS SHOWN ON SKETGH
RECEPTACLES Qry [JLOCATE ON SKETCH :

FILTERS BANKSIZE  FILTERSIZE QTY EFF MEGMODEL  CL  PREFITER  SERVICE
A 4 ixd w2tz b 3aY yyowRRe g UP ] DOWN
B Hx___W CJur ] DOWN

c Hx— W OuPJDOWN
D _Hx___ W C1uP ) DOWN

CIMISC PILTER DATA

IFILTER GAUGE ON BANK TYPE (CJSHIP MEDIA DIRECT
ROLLFILTER [JVERT [JHORIZ [JMANUAL [JAUTO MFQ SIZE SERVICE [JUP [JDOWN

EXTRA
SETS

P

DAMPERS LOUVER

GALVor AL SiZE QorP LOW LEAK LOCATION ALV or AL ,SIZE \ LOCATION
BV XY INTAke

MFG MODEL OPERBY MPG
MISC MISC

MOOEL .

BLENDERS QTY___. MFG-MODEL FV PRESS DROP " WG

HUMIDIFIERS | |STEAMGRID CAPACITY..____ LB/HR STM PRES MFG

MANIFOLD QTY LENGTH _____FT OPER [JPNEU [JELEC MODEL
(JMOUNT MANIFOLD & SHIP HUMIDIFIER BODY DIRECT MISC

=

FORM 6091

T 91



BUFFALO OK o . Buffalo Forge Company P:gﬁog‘
DATE CABINET ORDER DATA SHEET 10.1.87

s — -

Note: This data sheet must be completed and submitted for a/l cabinet orders. The Sales Rep is rasponsible for reviswing the customer
specilications and putting all construction requirements on iy data sheet. Rufer to bullstin AC-205 for Buffalo standard design
delails. Changes on certified order wlll be charged to the customer.

CUSTOMER . CUSTOMER FO.NO.
USER BR. OFFICE NO. REP.
ENGINEER _G PLSor ¥ G awsan MABK
QUANTITY 2 SIZE&ATYPE_4A S MVO BFC S.04
[JUNIT SKETCH BELOW [JUNIT SKETCH ON ATTACHED PAGE

Draw a skeich of unit as close 10 scale as possible. Show all components and dimensions. Indicate location of doors, lights, recaptacles,
switches, motors, coil connections, filter service, shipping splits, fan discharge, dampar and opening sizes.

MN VIEW Eray.
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[JINDOOR (CJSHIP IN ONE PIECE (CJPERFORMANCE CURVES REQ'D
(JOUTDOCR OSHIPIN _________PIECES [JSOUND POWER REQ'D
[JROOF PENETRATIONS AS SHOWN ON SKETCH [JOTHER TESTS REQ'D
UNDER UNIT Special Note: Shipping splits (details on page 4)
CJFLOOR MOUNTED require access to secure the [JCUSTOMER INSPECTION REQ'D
[JCURB MOUNTED bottom joirt connaction BEFORE SHIPMENT
CURB BY LIMAXWGTPERSECTION _________ LBS []SPECIAL QC REQUIRED
[JSTEEL MOUNTED (JMAX OPENING SIZE FOR (detall on page 4)
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FOAM 6031
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Little River

INDUSTRIES, INC.
o T — s maa
R AN Ry S S R
P.QO. Box 505 » Highway 90 East

Quingy, Florida 32351
(904) 875-2300

August 30, 1988

Mr. Gary Hobbs

Galson & Galson

6601 Kirkville Road
East Syracusc, NY 13037

Dear Mr. Hobbs:

I am pleased to quote you on our Poly Steel Building for your
requirements in Wide Beach, New York,

1 — 80' Wide x 115' Long x 40' High

Poly Stesl Building Including 2 .
End Panels ............ vevrsreeesss 543,272
Freight to Wide Beach ,eveveanvenns 2,000

Complete Turn Key Erection Including -
Equipment and Labo¥ i.seivsvearsvnn 8,000

TOTAL svveveccann. $53,272

The above building will be a larger version of the Poly Steel Building
your company already owns and be comparable in design and qualircy.

Under geparate cover, I'm sending our current bruchure, technical
specifications and fabric samples. If you have any questions, pleasw
call me toll free at 1-800-874-2900.

Sincerely,

ok [

ack Ward, Manager
oly Steel bivision

JW/mke
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" SHELTERS

., SHELTERS

Multi-Use Shelters: Among the most popular uses
are Feed & Grain, Equipment, Boat, Plane, Car
Storage, Temporary Enclosures, Maintenance &

Repair, Greenhouses, and Swimming Pool Covers.

it

(o]

ost economical shelters
* Marine Slips.

P.O. Box 505
C Quincy, Florida 32351
. (904) 875-2300




INGERSOLLRAND Alr Center
AIR COMPRESSORS Ingersoll-Rand Company

609 Cambridge Avenue
Syracuse, NY 13208

(315) 454-4483 | Oﬁ“ 3 iﬁ

August 30, 1988 \ RE

Galson & Galson, Inc. . ‘ Saﬁﬁgw@
6601 Kirkville Rd. R
East Syracuse, N.Y. 13057 B

Attention: Gary Hobbs- Project Engineer <

Subject: Ingersoll-Rand 125HP Aircooled SSR Rotary Screw
Air Compressor Package

Reference: ‘Ingersoll-Rand Proposal No. 2818JD

Dear Gary:

The budgetary proposal you requested for an Aircooled Alr
Compressor capable of delivering 525 ACFM at 125 PSIG
for running. Diaphram Pumps 1s attached.

Enclosed are brochures and our Terms and Conditions of
Sale, form 3817.

If you have any questions, please feel free to contact me at
315-454-4483,

Very truly yours,

INGERSOLL-RAND AIR CENTER

IR

James T. Dawson
Sales Engineer
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ALL AGREEMENTS CONTINGENT UPON STRIKES. ACCIDENTS AND OTHER CONDITIONS BEYOND OUR CONTROL.
ALL CONTRACTS ARE SUBJECT TO APPROVAL BY AN OFFICER OF THE COMPANY. QUOTATIONS SUBJECT TO CHANGE WITHOUT NOTICE.



INGERSOLL-RAND AIR COOLED ROTARY SCREW AIR COMPRESSOR PACKAGE

MODEL EP125 550 ACFM @ 125 PSIG
XF125 625 ACFM @ 100 PSIG
PRICE: ..... 3, ....... et e, $27,500.00

STANDARD FEATURES:

125 HP GENERAL ELECTRIC OR RELIANCE ELECTRIC HI-EFFICIENCY
MOTOR 1.15 SERVICE FACTOR WITH CLASS F INSULATION AS OPPOSED
TO STANDARD CLASS B. STANDARD '"D" FLANGE 1770 RPM CAST IRON
NEMA FRAME OFF THE SHELF

460V STAR DELTA REDUCED VOLTAGE STARTER MOUNTED AND WIRED IN
THE COMPRESSOR PACKAGE

ON LINE/OFF LINE WITH UPPER RANGE MODULATION CONTROL

INTEGRAL AGMA 12 GEAR DRIVE FOR PERMANENT ALIGNMENT -- NO
COUPLING -~ NO MISALIGNMENT

DUPLEX SET OF TAPERED ROLLER BEARINGS ON AIREND'S DISCHARGE
FOR MAXIMUM ABSORPTION FO RADIAL -AND THRUST LOADS. TAPERED
ROLLER BEARINGS GIVE YOU LINE CONTACT AS OPPOSED TO POINT
CONTACT INROLLER BEARINGS. ALSO, THERE IS A DOUBLE SET AS
OPPOSED TO A SINGLE SET.

COOLANT DAMS ARE LOCATED IN BOTH ENDS BF THE AIREND SO
BEARINGS ALWAYS REMAIN LUBRICATED AND AVOID POSSIBLE DRY
START :

FACTORY FILLED WITHSSR ULTRA COOLANT (2 YEARS OR 8000 HOURS
BEFORE CHANGE)

SOUND ATTENUATION ENCLOSURE
START-UP SERVICE INCLUDED ON ALL EQUIPMENT

SERVICE, PARTS, RENTAL COMPRESSORS AVAILABLE 24 HOUR/DAY --
OFFICES -- BUFFALO, ROCHESTER, AND SYRACUSE

F.0.B.: DAVIDSON, INC.
DELIVERY: L4-6 WEEKS ARO

Jo



AIR COOLED PACKAGE INCLUDES:

- 99.5% EFFICIENT INLET AIR FILTER (10 MICRON)

- RUGGED, TAPERED ROLLER BEARING AIREND WITH
ASYMETRICAL LOBES

- MAINTENANCE-FREE, PERMANENT ALIGNMENT INTEGRAL
AGMA 12 GEAR DRIVE

- 460 VOLT HIGH EFFICIENCY MOTOR WITH OVERSIZED
BEARINGS, CLASS F INSULATION AND 100% COPPER
LEADS AND WINDINGS

- EFFICIENT TWO-STAGE OIL SEPARATION SYSTEM

- FACTORY FILL INGERSOLL-RAND WLTRA COOLANT
(8000 HOURS OR 2 YEARS)

- MOUNTED AND PREWIRED 460 VOLT REDUCED VOLTAGE
STARTER WITH CONTROL TRANSFORMER

= BUILT-IN AND PREPIPED AIR COOLED AFTERCOOLER
AND OIL COOLER

- MOISTURE SEPARATOR WITH AUTOMATIC DRAIN TRAP
- SOUND ATTENUATING ENCLOSURE

- ON LINE/OFF LINE WITH UPPER RANGE MODULATION CONTROL
- HEAVY STEEL BASELINE WITH FORKLIFT OPENINGS

- SOLID STATE CONTROL PANEL WITH U-L APPROVAL

- COMPLETE CONTROL AND MONITORING PANEL, INCLUDING:

-- POWER ON INDICATING LIGHTS

== START/STOP SWITCHES

-- LOAD/NO LOAD SWITCHES

-~ HOURMETER

-= INLET AIR FILTER MAINTENANCE INDICATOR
-— COOLANT FILTER MAINTENANCE INDICATOR
-- AIR SEPARATOR MAINTENANCE INDICATOR

-- DISCHARGE AIR PRESSURE GAUGE

-- DISCHARGE AIR TEMPERATURE GAUGE

- PROTECTIVE CONTROLS INCLUDE:

-- AIR PRESSURE SAFETY RELIEF VALVE

-- AIR DISCHARGE CHECK VALVE

== HIGH DISCHARGE AIR TEMPERATURE SHUTDOWN
-- MAINMOTOR AND STARTER OVERLOAD PROTECTION
-=- FAN MOTOR OVERLOAD PROTECTION
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An innovative, new, large rotary
compressor from Ingersoll-Rand
The Ingersoll-Rand SSR rotary screw
compressors have been successful for
so long that you may wonder why we
>hanged them at all.

We have improved the compressor
design to give you even greater reliabil-
ity and better performance.

With this new package design
get two special new features that will
increase the life of your compressor
system. Tapered roller bearings have
been incorporated into all SSR airends
to give you superb performance and
reliability, and a dedicated high
efficiency motor, which results in
greater operating efficiency and lower
operating costs.

Energy efficiency is of real value in
these large compressors. So we've
equipped all our SSR's with the most
efticient capacity control concept on
the market, our exclusive On-Line/
Off-Line control with upper range
modulation as standard equipment.

In addition, Ingersoll-Rand SSR
models thru 350 hp include integral
coolers which mean much lower instal-
lation costs.

These SSR compressors retain all
the features and benefits you've come
to rely on over the years like integral
gear drive, efficient separation system

Specifications: 60 Hertz

and solid state controls. And access for
routine maintenance is a snap with the
SSR's easy-open enclosure panel.

Best of all, the new SSRis a
complete compressor package includ-
ing all of these standard features:

Standard Equipment

* Tapered roller bearing airend.

* Exclusive dedicated high efficiency
motor with oversized bearings and
class F insulation.

¢ Rugged, proven integral gear drive.

¢ Efficient coolant separation system
(less than 3 ppm carryover).

¢ Mounted full voltage motor starter.

e Complete control panel.

¢ Power-saving on-line/off-line control
with upper range modulation.

¢ Full complement of protective
controls.

¢ Integral aftercooler.

¢ Sound-attenuating enclosure
(85 dbA™).

¢ Factory fill of exclusive SSR Ultra
Coolant.

¢ Choice of air-cooled or water-cooled
design.

e Solid state U.L. approved controls.

Optional Equipment PRI
¢ Star Delta reduced voltage starting \\)
¢ Low-sound enclosure
(as low as 76dbA*).
¢ Energy Recovery System (ERS).
¢ SSR H-1F Food Grade Coolant
(Factory fill).
* Automatic start/stop control.
¢ Auto control selector
¢ Protective shutdown annunciator.
* Multi-unit sequencer or Energy
Management Center (EMC).
¢ TEFC motor
¢ High dust inlet filter.
¢ High ambient cooling options.
“measured in accordance with
CAGIPNEUROP test code.

Full Load Fuli Load
Model H.P. * FAD Pressure Model H.P. FAD Pressure
SSR XF 125 125 620 100 SSR XF 300 300 1420 100
SSR EP 125 125 540 125 SSR EP 300 300 1260 125
SSR HP 125 125 480 150 SSR HP 300 300 1170 150
SSR XF 150 150 740 100 SSR XFE 300 300 1550 100
SSR EP 150 150 650 125 SSR EPE 300 300 1365 125
SSR HP 150 150 530 150 SSR HPE 300 300 1235 150
SSR XF 200 200 980 100 Dimensions (in.) L w H Wt.(Lbs.)
SSR EP 200 200 870 125 112 84 65  9710-11080
SSR HP 200 200 745 150
Dimensions (in.) L w H Wt.(Lbs.) Full Load
112 P 57 5135.5480 Model H.P. FAD Pressure
SSR XF 350 350 1750 100
Full Load SSR EP 350 350 1550 125
Model H.P. FAD Pressure SSR HP 350 350 1365 150
SSR XF 250 250 1240 100 SSR XF 400 400 1950 100
SSR EP 250 250 1100 125 SSR EP 400 400 1750 125
SSR HP 250 250 930 150 SSAH HP 400 400 1515 150
Dimensions {in.) L w H Wt.(Lbs.) SSR EP 450 450 1900 125
112 84 65 9450 SSR HP 450 450 1700 150
Dimensions (in.) L w H Wt (Lbs.)
112 84 65 11380-12640
Air Compressor Group
INGERSOLLRAND. Rotary Compressor Division
Ingersoll-Rand Company ro
AIR COMPRESSORS Charlotte, North Carolina 28224 N
DISCLAIMER: Nothing contained within this brochure
Is intended to extend any warranty of representation.
expressed of imphed, regarding the products described
herain. Ary such warranties or other terms or conditions
Form 3850-C 39 of sale products shall be in accordance with Ingersod-
Printed nUS A

¢ 13988 Ingersoil-Rang Company

Rand standard Terms and Conditions of Sale for such
products.



SSR Rotary Screw
Air Compressors
125-450 Horsepower




IRGERSOLLRAND. AIR COMPRESSOR oo

AIR COMPRESSORS GROUP PRODUCTS U.S.A.

R ref, —

Date

TERMS OF PAYMENT {See Note 1)

Net 30 days uniess otherwiss stated.

Orders In axceass of $100,000 are subject to progress payments as lollows:
10% of o:der value 30 days from dats of customer's purchase order.

20% of order value after passage ol ¥ of the time from tha date of the customer’s order to the originally scheduied shipment date.
30%s of order value after passagm ol 24 of the time from the date of the customer's order 1o the originally scheduied shipment date.

40% net 30 days from date of shipment.
All payments to be In U.S. doliars. Pro rata payments to apply as shipmants are made.
Escalation Policy set out on the raverag hereot applies. . .

SHIFMENT

Shigments will be made in about ___ .. weeks, (See Note 2)
Shipmen's ars F.O B. Point of Shipment, with freight prepaid and Involced at cost.

DAAWINGS

STANDARD PRODUCTS: Drawings will be submitted in about . __ __ . woeks. (Sea Nole 2)
SPECIALLY ENGINEERED PRODUCTS: Drawings will be submitted in about ______ weeks. (See Note 2)

CANCELLATION

" an order Is cancellad, payment must b made for all outside chargas, actual eng'lneedng and drafting hours, plus & reasonable

percentage of the order to cover other ovarhead and S & A cost.

NOTE t — All tarms of payment are subject to approval of ingersoil-Rand Company’'s Credit Department.

NOTE 2 — Aller acceptance of the order by an Executive Officer of Ingersoll-Rand Company and receipt at Ingersoil-Rand Company's

factory of complete information necessary for manutacturing.
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INGERSOLL-RAND., AIR COMPRESSOR rrce

AIR COMPRESSORS - GROUP PRODUCTS U.S.A.

TR et

Date

Clause |.

COMPLETES AND ACCESSORIES

A For ali STANDARD PRODUCTS utilizing standard, unmodified motors; standard control panels without modifications and no print approval required:
Price Policy

a

Prices are firm for 180 days from date of order provided shipment is made within this 180 day pericd. When shiprnent is more than 180 days from
date of order, and if our prices have increased since the date of order, the invoice price will be that in eHect on data of actual shipment, but limited to
a3 maximum escalation on the order price not 1o exceed one and one half percent per month compounded from date of order. However if shipment s
delayed by the customer for his convenience, which includes delays in issuing the formal purchase order. the price (and price policy with respect to
escalation) becomes that in effect on date of shipment.

Major accessories (such as motors, starters, paneis and filters) and.’or major non price book items are subject 1o the same price increase as made
effective by our suppliers prior 10 date of shipment even if shipment is made within the above 180 days.

All quotations for this class equipment are valid for a period not to exceed 30 days from date of quatation. The company reserves the right to amend
such quotations at any timae.

- Clause Il

A For ALL SPECIAL PRODUCTS (including any with non standatd motors or control panels of with print approval) or where shipment is required in more than
180 days but iess than eighteen (18} months:

Price Policy
B The prices quoted are subject to adjustment upward or downward to allow for i:hanges‘in Seller’s material and labor costs from the month of submittat of
the company’s proposal to the month of shipment.
1 Defimtions
For the purpose of this pricing policy, the following defintions apply:

a

b

[and
mymg.n

“Labor Index” shall be the "Average Hourly Earnings for SIC Code 3563 as determined and reported monthly by the Bureau of Labor Statistics,
US Department of Labor in “Employment and Earnings.”

“Maternial Index” shall be SIC Code 101 as determined monthly by the Bureau of Labor Statistics, U.S. Department of Labor in “"Producer
Prices and Price Indexes.”

“Base Month” shall be the month of submittal of the company’s proposat.-

“Base Labor Index” is the Labor index for the Base Month.

"Base Material Index” is the Material index for the Base Month.

ice Adjustinent

For the purpose of price adjustment. 30 percent of the contract price shall be deemed to represent the labor content and 70 percent of the comract
price shall be deemed to represent the material content.

The price adjustment for both the labor and material content will be made equal to the percent by which their respective Indexes for the month of
shipment (or the latest published Indexes) is greater or less than their respective indexes for the Base Month. { the Iatest published Index i used,
the Base Month will be adjusted accordingly.)

Where progress payments apply. the adjustment will be calculated as above and added 10 the final invoica. H there 1s more than one bilting. the total
price adjusiment as described above will be included on the invoice with the complete machine.

3 General

a

0

Should the Indexes herein specified be terminated or the basis of therw calculation modified, similar indexes or other methods of price adjustment
shall be selected by mutual agreement.

The Base Labor index shall be to the nearest second decimal place. The Base Material Index shall be 10 the nearest fwst decimal place All last
sigruficant integers shall be rounded to the next highest intager if the succeeding integer is five or more.

The price adjusiment percentage wiil be calculated to the nearest one tenth of one percent

Should any change of contract specifications prior 1o shipment result in a change in contract price, the new price shall be considered, for the
purpose of adjustment, as having been in effoct since the Base Month.

The term “"shipment” as used in this provision shall mean shipment as confirmed by the Sefter. shipment is delayed due 10 causes beyond the
Seller’s reasonable control, including, but not limited 10, acts of God, acts of Buyer, acts of Cwvil or Military authority, Government orders or
regulations, strikes, work stoppages, fires, accidents, wars, riots, floods, epidemics, delays in transportation, or inability on account of causes
beyond Seller’s reasonable control to obtain materiats, labor, or facilities, the month of actual shipment shall be used for price adjustment.

Major Accessories {such as motors, starters. panels, and filters) and/or major non price book tems are subject to the same price increass as made effective by
our supphers prior to date of shipment. For shipments of eighiteen (18) months or more, pleasa contact Product Support.

SPARE PARTS AND FIELD SERVICE

All spare pants will be invoiced at price in effect on date of shipment. Field Service charges shall be price in effect at the time the work is completed

Prices are Subject to Change Without Notice
Ingersoll-Rand Company, Woodcliff Lake, NJ 07875
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[ INGERSCLL-RAND

Air Compressor Group
Terms & Conditions of Sale

1. General

v ienes and Condibons of Sale eulined harein shalt apply to tha snle
Py Irc rs3u-Rand Company (heremalter refeired by s Company) of pred-
LTS ecuicinent and Larts refaing thareto (haremalter referred 1o as Equip-
el Uroess oot whitlen agreement 1s reached, it shaf be understood
Ny Conpang s procarding with any work shall bo i accordance wih
et 5 ardg o0 ¢ hons outlned hermin,

Tt.r Comoany wil comply with the Federal. State and local laws and
regutat unson lledt on the data of the Company s proposal as thay may
oigly 9 e ranulacturo of the Equipment Such comphance shall not
neraae Ihe instakaben, 1ocaton, use and or oparat-on of the Equipment not
s uzen conunchion with other equipment of apparalus.

2. T.tle a~d Risy of Loss

Te 2rg ok of Ingy of damage fo tho Equipment shalt pass 1o the

Furrheser upent iender of dehvery FO B manulactunng luciily uniess

Crtrerwese agreed vpon by the partes. except that a secunty miterest in tha
Eaup et whall remana ma thg Cempany, regardless ol moda of attachment
yoredty wroctber prepenty. untl tul paymaent has besn mada therefor.
Foerauer gy ees upon 1equest o do all ihungs and acts necessary o
pestest drg o moaentun said secunty itereel and shat protect Company's
wh el by eCeuLairly ingunng the Bgu.pment anainst loss of damage hrom
27 “a.ie wheren the Company shak be named as an addibonal insured.

3 Asigninent

tietopr party ehalt gssion or transler this contract withcul the prior
cwetlen consent of the etner party As 8 conoion to any such wntien
cosrert Aotk asfignment shall be subject 10 the 1anms and conditions
Leren ang ra greaier ngnts of remedies shall be availabla o the assknce

4 Criuvery and Datays

Diesaney snates skt ba interpreted as e<tinled and in no event shall
Gt s te e ey as falbng within the meanesg of " tmae s of he essence”

T e Corgany bt ool be hable lor any loss of delay guo 1o war notn,
fre el soerg or Liner labor ditficulty. acts of civit or miltary autheriy
WG NG A cenmental laws, ordats, priontes o reguilabions. acts of the
Purzheaer, emtagn car shartage, wrecks of delay o ansportation, m-
atvicly 19 ehian reneasary labor or matenals rom usuil sources, laully
fraenr et 2ot s, an OINE! causes beyond the reasanatile control of the
O =Leny Intne coort of aeiay in perlonnance due to any such cause, the
nate P orkvery or bme by compiction will be acjusted fo reflect tho actual
lentn g Lme o0t by reason of such delay Tho Purchasers recept of
En.ime o yirorsutute A warvet of any clanns lor delay

5 Tozes

Ire pree doos 1At mgtade any present fr Iuture Federal, Statu, or tocal
Pro oty heunge phiapnge. S0, USC PXCISE. r0LS 1CCApls O ulher ke
tares oo as_ecermier 'y wiich may he apphcable 1o, measured by, nnposed
LI A gt L s ins achon of any setvices perlormed i eonnechon
Peeatn Sl turen wilk e Hemized soparately 1o Purchaser. who shall
moes et e i the Company The Cempany wilt accept & vaud
cremri L e kran Parchaces o g oweahie N sueh exemiption certh-
cate s rotrge cirerrg by it e governmental taang authunty involved, Puyr.
ratyr 2hoeen W ey reannurse the Company ke any tases covered
Uy sonm prer st or cert! cole whue n the Cumpany is 1equied 1o pay.

6 Sc10'y

Yo ctee P oesRater nor any althiatad company or assignee shait have the
fest g cam comprnsaion of 10 sel ot against any amounts which ba-
Larre [ayat-e o the Conmpany urger this con'ract of other wise.

7. Palerds
Tue Lo rang chail dlend any sint of aroreading brought against the
Pt inv 30 o pay ary adverse jedement entered therem so far as

.

POE e ening 16 DAL Upo”i A Llaun N3t the use of the Equipment
Tatutattate 3 by e Comrnany, ang broshed under s contiact constis
tLiee et epmert of any patent of the Umied Statas of Anrenca. provxhing
Ma LN BRI y & promplly notlied in wnhng and Qsvern guthorily, nformatinn
and as<-iance tyr deten.e of same. and the Company shatl, at #s ophon,
froture fur e Purchase: the rght 1o continue 1o use Sad Equipment. or n
TG 6 becCinas non ninng g of tyieplace the same with non-
NI AGU TRl of 10 temove s Equinment and 1o refund The pur-
Chane (e The loreqring sha'l not Le consirue) 1o include any sg:cernent
Pyt Coooanagry 15 arceat any l-:m-hly whaieasvar sntespect 1o piatents for
ITNERLEnT g ) more Ihan the Laupment luriished herpunder. or in
FLLDEEL O DRt I reth0gs And Loc et 0510 1 e carney oul with the and
ol sit fzigmenr The ferequing states the erive habdity of he Company
WA IR T L e winngement
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8. Varranty

1he Company warrants that Lhe Equipment manufacitred v o and
dehvered hereundar will be free of defects in matenal and wars mansh-p ‘o
a penod ol lwetve months frum the date ol placing the Ecupmant m
Ccperatan or e:ghieen manihs lrom the date of shwpment (15 mont~3 wih
respecl to Centac Unis), winchever shal hrst occur. The Purchassr shall te
obhgated lo premytly report any Iature 1o conlorm 1o this warranty, » wriling
10 the company witun sad petiod, whereupon the Company shafl at s
ophon. correct ruch nonconformily, by sutable reparr 10 zuch Eau prant or.
furmish a replacement part F O.B. pont of shioment, provided he Purchaser
has stored, instaited, mamntained and operated such Equioment n accor-
dance with good ingustry praclices and has comphied with specil'c recom-
mendations of the Company. Accessories or equipment furrmished by ‘he
Company, bul manulactured by others, shalt carry whatsver warranty ina
manuiacturers have conveyed tr the Comaany and winch can ba zassed on
1o the Furchaser. The Company shalt nol be liable lor any repans replaca-
ments. of Bdjustinents to the Equipment of any costs of tabor perinrmed by
tha Putchaser oz athers without the Company s prior written appeny ai.

The cftects of corrosion, erasion and normal wear and lear are speciical
ly exchuded Periormarce warranbes are hmited 10 1hose spacitcally stated
within thn Cnimgany s proposal Unless responsiddity for meehnqy such
performance warranties are hmied 1o speciied shop or fiald tests. ire
Cempany 5 ohigation shall be to correct in the manner and for ine penod of
time provxind adove .

THE COMPANY MAXES NO OTHER WARRANTY OR FEPRESEM-
TJATION OF ANY KIND WHATSOEVER. EXFRESSED SR IMPLIED
EXCEFT THAT OF TITLE. AND ALL IMPLIED WARRANTIES OF MES.
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. ARZ
HERL BY DISCLAINMED.

Cortecticn by the Company of nonconiormilies whether patent or latanrt,
in the manner and for the pernd of tms prov:ded above, snail consttule
h:titment of ait habikhes of the Campany for suCh noNContarmities. whetrer
Fased on contract. wartanty, negigence. mdemmidy, sinct habrity of othes
wis0 with revsect 10 or ansing out of such Equipment

The Purchaser shall not operate Equipment which 1s cons.aered 19 Ce
defcctive. without hirst notihing the Company w wting of s intent:on 19 4o
50. Any such use of Lquipment wil ba &t the Purchasors sois nsx and
Kabity

8. Limitation of Liabihity

The remedies of the Purchaser tot lorth beren are evsasve, ard !=o
total habihty of the Comnany with respect 19 this contrait o- the E2yc—ert
and services furmisned bereunder, in conneclon with Ihe portmrrarce or
braach theieol or rem the manu!ariure. sate, delivery ins'aitaton, reny:
of lechmcal directen cosered by or furnished under (his cont-art whoirer
based on contract, warranty., neghgencs. ndemnity, sinct nab ty ¢r o'rer.
wisa. shall not ex ecd the purchase price of the umt of ExgcTest ue~a
which such labilty 1s based

The Company and s supphers shalt.n an eveat be huya i 1=n O -2 g -.
£, ANy succcssers n riereel o ary BonehCrary Of Ansiaros of 1teg sty e
fnt any conucauenbal wodental inceect sprzial Of oLeice iy PRl
AnLiwy cut of IS Contral ©f any breacn Inerest Cf any e et on or fy e
ol. or matduncuon of the Fquipment hereunder, whetrer Bised L oon 133 ot
use, lost £rolty or reverue, nierest. Jost gocdval, work irop3as tmgarr.
miemt of other gooos. loss by 1eason of shuldnwa Of naecoataran n.
creased expenses of cperahon, cost of puichase ol repiacermant Dower or
claims of Puichaser or customenrs of Purchoser Hor service ~terrydtinn
whether of not such loss of damaqe 13 based on contract warranty, neqgi.
gence, indemnily, strict habddy or otherwse

10. Nuctear Liabitity

in the event that the Equipment sald hereundaris 1o be usisgin a ~yr'aar
faciity, the Purchaser shall prior 1o Such use arranqge o1 ~surarce =+
governmental indemnmty protechieg the Company aqarns! hallity ard mara.
by releases and agrees to indermmily the Company ana s cori ees far ary
nuclkar damane. including kst 0f USE, M ANY MAanNNSr arwry out o'
nuclear incdent, whether alleged 1o Le due 0 whold 07 i par '9 i~e
neghgence or otherwise of the Company of 1S sugphers.

11. Governing Law
The ngnts ang oohgatons of the parties shall be governea by t=e 'aws
the State 0! Now Jersey

12. Execution

The Company shalt not be bound By any cantrdet o0 any ~cadcar an
thcieto Lt ALproved in wrting Ly 30 04 er ¢ Ire £ImMoany Tna t~ri-q
WNhEn 30 Appioved snaw suzerscde ait BIevioLs CLOMMUECangns p.iner ¢-g
Of wiitten

ATL N Feree 1Y e, 2360 LIRSS engra R0 Proeg sy S A
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Typlcal Specitication for

AT
Moyno “2000" Pumps
Type G1
Jab. Retf.
Equip. Ret.
The (sarvice) pump(s) shail be of the heavy duty, positive dis-

placement, (number of stagas) stage, progressing cavity type. The pump(s)
shall ba ¢radle mounted to ailow the normally vertical suction port to ba rotated to any angle
perpendicular to the centarling to facliitate piping connections.

(The bearing jand suctlon housings of the pump shall be thick-walled cast fron.) (The bearing
housing of the pump shall be thick-walled cast iron and the suctlon housing cast stainless
steel) All cas] parts will be free of sand holes, blow holes, and other defacts. The suction housing

shall Incorpotate two rectangular Inspection ports, 180° apart, to permit access 1o the suction
housing intefior without disconnecting piping.

The suction 4nd discharge connections shall b flat face flanges with bolt hole dimensions and
spacing to ANS! Standards. The suction flange(s) shall be (125) (150) Ib., the
discharge flange(s) (125) (180} (300) (800} Ib.

The (alloy stpel) (stalnless stesl) rotor shall be & machined and polished single helix with a
nominal chrdme plate thickness of .010 Inchas for maximum abrasion resistance.

The atator shall be of double hellx configuration with the moided (type of
slastomer) sjastomer chamically bonded to a stesi tube. The stator shall be fasianed to the
suction houding and discharge flange with removable clamp rings o facliitate stator removal.

The stator seals shall ba designed to prevent the material being pumped from contacting the
gtator bonding and tube. .

The universd! joints shall be of the grease lubricated crowned gear type, totally enclosed and
protected byla wirs reinforced alastomeric ssal. Mechanical components of the universal joints
shail be designed to operata for 10,000 hours at the manufaciures's published maximum speeds

A rigid, spli
moving roto
shaft quill s

d connecting rod ehall connect the gear joints of tha drive shafl and sccentrically
. The connecting rod shall pass through ths shaft sea! area inside tha hollow drive
h that no eccentric loads are imparted on the shatt seal area.

The drive sHaft shall ba of one plecs construction through the bearings and shaft seal area.

This design
the shaft In

The bearing

shall permit disassembly of the univereal joints without affeoting the alignment of
lhe shaft sealing area, The quill portion of the shaft ahali ba raplateable.

b will ba of the greass lubricated, tapered rolier bearing type with divarging pressure

angles for maximum shaft stabllity. Bearings are o be designed for a minimum B-10 life of

30,000 hour
The bearing
to the bearl

The stulfing

p under maximum operating conditions and will not require pericdic relubrication.
s shall be protectad from contaminants by means of a bearing cover plate bolted
hg housing.

box shall be aquipped with a eplit packing gland and aplit teflon lantem ring to

permit repatking of the pump without removing the bearings or drive shaft components. Fittings

wlill ba prov
or
The stufling

ded for (grease) (water) lubrication of the packing.

box shall be equipped with a mechanical seal, with tittings provided for lubrication.

PERFORMANCE SPECIFICATION

The pump(s) shall be capable of pumping —  ————gpm
of against —__ ft.of total discharge head at a max-
imum of rpm. The minimum driver horsepower shall be

8
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[T 175 &)  Gurve 17.00

PS 3 e‘é Y Section:

Periormance Data
Data: May 1, 1887 .

Elements: 175 ‘ APM__ | 100 | 200 | 300 | 400 | 450
Stages: 1,2,4,6 KPSH Required — (F1) 1.7 | 35 | 7.4 | 11.8 | 141
Drive Ends: H,J, K. ) Min, HP 18TQ| 7172 1% 20 25 30
y " ' Minkmum HP :;mn Ksted hm‘ 2STG| 10 | 20 | 30 | 40 | 40
se appropriate HP and pressure scalss are {0 be added te the Drive En
tor the number of stages required. HP? values heiew. 487G 18 20 AC 50 &0
) 8ST@| 20 40 80 75 78
NOTE: Presaurs Himits rated at 87 Drive End HP H 060 | 110 | 1,70 | 230 | 2.80
p:lé?tt'agel((lo lauroé)“ me mcad:tls1 hatVO JMust be gdded to HP value J 0.70 | 1.40 | 2.00 | 2.70 | 3.40
additional limits. & consult factory
bafors making final selection. fom gorve. K_| 1.00 [ 2.60 | 3.80 | 8.20 | .90
Cag:&lty ————— [0 Durometer — — «— 5% Durometer Data Based on Water @ 88°F Horsepower
sdba JHHE e T R LT T H | L ,.i'-::ﬁis 5- a- 3
T A HLEEHH EH R E NENSEARESEAFNL
- g 4 -:.« L4 4 4 111 4 ] bbbt L bddd | ym o~ L 4 -1
1000 HH : HHH 50 {100
. LTI I T A TL ]
RYEERDE ‘? *’1: 45 | 20
" ~+4 A L4 &5 guEs Py Il F... ... o f o et '1F4—— e i o r i ﬁ i .Jh- L J;F‘
800 H- 1] T g@d‘ L 40 | 80| 180
L CAMI G T ] T U TaT {#' . Ll
L - =< HINT 1 b \‘;g‘."b.‘\.'. T
B e Ll i) e
. bbb
r-—i"; L 4. J”‘*‘l. .q:_i_ .h.-- . p I i -t " }_ . _::
800 . T ':'L'i';‘ LT | 0 | 80]120
4 A4 - ’.:_ wal 4 e 1} T
GPM 14 30 Adsanas) ‘ T o’ A LTl = 1
Skl L P catihs | A}\ s eantt __ 25 | 50| 100 15
: = aki} e HETHS : nyye
2u5)’ il E et | i
4 ‘_ - T1 A d —L—»— et B g oy
pades s S T T e 1 20 | 40| Bof 120
So¥ i1 2dd R LT T et 3'4 S ot
— T1 - . . ass T R - 15| 30| 80 &
ERRED” o HA P L T T T
o 87 s » gse
2w ] _; ’-,3 l ‘ I".- :__4 : P = “*‘ g .-:- : HP’ cllc h ; t::-:---- 10 20 ‘0 5(
i . Bttty [ I bt 4,_ LI
ol : ! T — " br usn) 5| 10| 20| 3
1t 1T . - 100 Reny | 11
3 nRREaRN P9 2 . e ud Ks 9 - b -..h 4 At $of §. -t 4 .
O T Tt r—- r == r e RS . +> d»--r- .‘ g - a 0 D O
1Stage O 10 20 30 40 50 80 70 8 0
2 Stage © 20 40 a0 80 100 120 140 180 180
4 Stage 0 40 80 120 180 200 240 280 320 380
8 Slage 0 80 120 180 240 300 380 420 480 840
Ditferential Pressure (PS1) 106
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Saction:
Performance Data
Date: May 1, 1987

& Stage

Curve 14 OO
Elaments: 085 RPM | 150 | 300 | 450 | 575
Stages: 1,2,4, 8 KPSH Requined (F) 1.9 | a8 | 83 | 122
Drive Ends: F, G, H, J Min. HP 18TG| 8 712 18 15
Minimum KP values Xsted here 287G} 7-1/2 10 15 20
Uss appropriate HP ahd prassure scales :f,' 3153'&? thaldve End [Fgra] 10 [ 20 [ 26 | 30
for the number of stages required. ' 887G} 15 | 25 | 40 | 50
Drive End HP F 038 | 0786 | 1.10 | 1.50
NOTE: Praasure limitp mtad at 87 G 053 110 | 1.60 | 2.00
: P;’é;‘t‘.lg‘ l('l’lo %U’UF;)‘ me mOd?tI.f h.i“ Must be added 18 KP value H 060 ] 1.70 | 2.60 | 3.30
additional limits. Plesse consult factory frem Surve.
before making final sglection, J_| 100|200 ]300} 3%
C'Gpp.&“y e J0 Duromatar — — — 55 Durometer Data Based on Water @ 88°F Horsspower
shifgspsant st ' 1818|8%
41 SENBE ARASS NSNS -
L 2 1 & | 3
] TIH [ T 13T v || e
. HH A {1 25| 50 | 100} 16¢
slan * T T EE R BR T 1
-1 _..: bd *I:_.
400 - I!_ 1 20| 40| 80|12
8 N T
f ]
300 HHa *‘wy 18| 301 80
IEEh RS
———— =~ |
| RAEY
; =11
20 ™ P-4 T T"_:
y 1 l “ﬁ""‘;-'- { i‘
: [ e
100 & w 17 ;: i '-fﬂﬂn_m_ :Ej:" 51 107 20 3
."‘ ’-.}‘ 17 P 17T P 1 ~~—-
‘ 1191 1sola, &
st |
0 " " 10 an.\__ 0 0 o
1 8tage O 10 20 30 40 50 80 70 80 80
2 3tage O 20 40 80 80 100 120 140 180 180
4 Stage 0 A0 80 120 180 <200 240 280 320 380
8 Stage 0 60 120 180 240 300 380 420 480 240

Difterential Pressure (PSl)
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s

; C MO T ¢ e .
|
\.-n'm" Al 2
Pyt | e
2 Y | Feted '
L \J\ | R ¥ PR \—wcron
, ‘ , ot L——-'

mooeL | suct. [oisci [ Al B[ c [ o[ e [F[Ta [H[FT[FREEL [m] N Jammaer
v B FA RIS B ;’m 2 I
1AOD-A | 1 MNPT | 1 MNPT [ 18/,9f 10% | 12%] 24 | ™9 591 T2~ WA% [iYel i1l S1 |2 ] % NPT
S ; RO 2GS E R -
1HAOD-A| 1WMNPT [ 1HMNPT| 2 | 13% | 171 -3% | 12 {ﬁ W {The| 8% | 18% 167 | — | — | W NPT

2 B NG - N S B

2A00-A |2 MNPT | 2 MNPT | 210|200 [24%1i] 4va |143 [10% | an | W | 717 1o | = | — e
PR YT~} i ) 5 W Y g . - iy

JA0D-A |3 MNPT | 3 MNPT | 3% |25%10|30%0{ 61%se | 14% [13%0 {187 [0 | 798 |19% R1h| = | =~} 2

e Ear

1AOD-S | 1 FNPT | 1 FNPT |19 10% [ 12% | 130 | 78 |38 1 2% |30 | an Jiasnatoral s | 170 | mneT

P P » - A -
1HRAOD-S| 1WFNPT [1HFNPT| 2 | 13% |17V1ef 2'/1e} 12 | 8 [3'/1e|7e G’[!. 15% f18% J— | — » NPT

2A00-S | 2 FNPT | 2 FNPT |231e| 2006|248 o[ 2131e 143 103 | 4% W | 7w [17% [18m | — | — | s NeT.

1A00-C | 1 FNeT | 1 FNPT | 1nef 12 [ 14w | e 7 |57 | s [e] am | 11me {11 [om | e | et

1%4A00-C| 195PNPT | 1wFNPT | 19 | tave L 17% | 13 | 12 {78 | 3%e| % | € [18tneftetne] — | — | et

2A00-C |2 FNPT | 2 NPT | 2 [21%s0] 24% | 2170 |143% J10% fp e Jone f1rm (17 |— | = | o npT

3A00-C |3 FNPT | 3 FNPT |20 | 20% zﬁs Taliam [11s| g |tne| 7oe 193 J1om | = | — | woneT
ALL DIMENSIONS ARE SHOWN IN INCHES. T Marlow's AGD™

u
v

The proof is in the pump.

Marlow provides you with a distinct advantage Mariow ... your assurance that when an |17

when in comes to pumping technology: well Marlow pump goes on-line .. . it stays on-line.
over 60 years experience. We've been design- ) )

ing high quality, durable pumps, requiring For more information about the new Marlow
minimum service and maintenance, for your Air-Operated Diaphragm Pump, cali or write
specific requirements since 1924. No other ITT Marlow Pumps. Our engineers are ready to
manufacturer has achieved the reliability of help you solve your pumping problems.

Authorized Distributor

JOOCIENanoy

P.O. Box 200 Midland Park, New Jersey 07432 USA = (201) 444-6900 * Telex 13-0486 * Fax (201) 444-3865
Warehouses in Houston, Texas and Costa Mesa, Calilornia

55 Royal Road. Guelph, Ontario N1H 171 Canada* 519-821-1900 Telex 0695-6538
Western House. 2 Cambridge Rd, Stansted. Essex CM 24 8BU England = 001-44-279-812817 » Telex 817559

AOD 2/88 103 © 1985 ITT MARLOW
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Performance Curves
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Average Performance for
(No derating of the performance Is necessary for Teflon Fitted Pumps.)
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all Metallurgies and all Elastomers including Teflo.
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Brees QUOTATION

T PAGE 1. OF 1_
BUFFALO:; 716-839-4422
| SYRACUSE: 315-455-6587
‘ne ALBANY: 518-456-4444
J QUUHOMLE co. o
J 1y PROCESS EQUIPMENT AND CONTROLS
. O. MANUFACTURER'S AGENT SERVING INDUSTRY FOR OVER 35 YEARS \
70, _GALSON & GALSON reFerence: JELECOM 8-26 -
. QUOTATI%NZ%D' —
ATreNTION: _GARY HUBBS sy, _R. LAWRENCE N
We are pleased tc aubmn our quotation on the Igllowing:
_ITEM | QUANTITY ) DESCRIPTION _PRICE EACH
1 1 .A__‘PUtSAFEEDER PUMP MODEL 680C FOR 32 GPH OF 96% H2S04 @ 100 psi . §_1222.00
WX /e WP 1756 RPH
2 | 1|5 BACK PRESSURE VALVE FOR 963 H2504 $ 453.00
TERMS AND CONDITIONS: PLEASE ADDRESS ORDERS TO: |
| PAvMmenti _ NET 18 -0.R.—LAWRENCE CO. . .
ros: ___ P 5858 E. MOLLOY RD. )
oeLiveny: 6 WEEKS PICKARD BLDG., ROOM 160
QUOTATION VALID toR: __30 DAYS SYRACUSE.N,Y, 132 .
‘kThank you {or the oppartunily of quoting ta your requiremants, /
111
TEA " d SNy AaA s HIOMNI3I2XxM@MEHET > M [~ |
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FAX COVER LETTER

Shako Ine.
6191 Edsz Molloy Rd.
East Syracuse, NY 13057

Telephone : 315-437-1294

FAX: 315437*0353
0 Guisas ! Glison
Aztzention: 67,4/(5/
,;~ Daze: g-30-2% & TIME: 8'So AaA.nN.
Subjeck: AR DA pHrRAGM PumA 70
HANOLE . Poo__§PM__ lor. MYdeoxibe  HeT'

‘J( Y760 22 Cen -

Pages [Including This Fax Cover Letzenr) 3

Please Reply [ )

No Re Necedsarny | ) .
Py / S{gnature AQG““Q %‘/4‘&

Comments :
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Variable Inlet and Outlet Positioning
Enables Multiple Instaliation Options
The inlet and outiet manifoids are

reversible. This allows the user to position tho
pumnp for the most effective instaliation.

Choose from Alr Filter Screen

Three is Easily Removed
Wetted-parts Removing the plug on
Materials the front of the air
Aluminum valve section accesses
Cast lron the filter screen. This

\ screen traps any
Stainless Steel impurities that may
exist in the air lines
before they enter the

pump.
Select from Five

Diaphragm
Materlals
Neoprene
Buna-N
Viton

EPR

Teflon

The Air Valve
Section is Easily
Removed

Separate access o the
main air valve allows
the user to perform
maintenance or
inspection without
disturbing the fluid

Your Choice of
Six Seat Materials

section of the pump.
Neopreng
Buna-N
Viton
EPR
Urethane Split Band Design
Stainless Steel Allows Easy :

Assembly /

Disassembly

By removing four band
¢clamps the pump can
be separated from the
permanent piping for
service. Remove the
two large band clamps
and the diaphragms
can be inspected or
replaced. This can
save maintenance,
inspection, and repair
time. '

Self-Contained
Oller Assures
Proper Lubrication
Lubrication for the air
valve is provided by
the integral oiler that

holds up to one quart
of lubricant.

3" Inlet

205 GPM Dellvery
Capacity

114




Dimensions Performance Data

18.78
{413 nwn) 228
4 (67 mm) 20
(10 mmy L] (308 mm) -'
4 108 pemeceyereiyes
ouTLET : ,
E i ) 2
L
4 g2 28 g 59 §
t | @amm 38 om ¥ %
R e -
in :
g T
INLET &Ik
¢ 740 o
L A OELIVERY QAL./MN OCUIVERY CAL. /M
- T 12
L(w’%mf‘lJ ngr;fm ‘ (aois‘ ;\ml
(m“wm' ’ (A68 1)
SPECIFICATIONS R
3. - __-' '.' - S
. - Maximum Maximum Seids
e - NPT . [ . Diaphragm Gullons A Fid  Flud Opwaing  Maximum  Weight
Thead | Tivead Seat \ Bak, 4 O-Ring (res) Iniat i Outlt  Prasaure Diameter Lbs.
Modsis . Models ~ Constriction  Construction  Construction  Raio PerMinute NPT Inches  Ibes  PSI(ba  Inches{mm) ()
Aluminum Wetted Parts-Single Inlet/Single Outlet
t 666300-A1 Neopreng  Neoprane  Neoprene 11 205(778) V2(F) M) 3(M} 120(83) B (85) 122 (5%)
848300.B22 Buna-N Buna-N Buna-N 1 205(7m) 1R(F) M) 3M) 120(83) VB (95) 122(55)
868300-C43 - Vion Teflon Yilon 1 205(76) 1M M) M) 120(83) B (95) 12233
3y 666300-E55 EPR EPR EPR 1 205@8) V2AF)  ¥M) 3M) 120(83) X885 122 (5%)
, 686300-FB1  Polywrethans Polyurethane Neoprens 11 205(778) 12(F) M) M) 120(83) X8 (95) 122 (55) o

) 850724 Necprene  Neoprensa  Neoprene  1:1 205 (778) 1/2(F) Scresned XM) 120(83) B (95) 132 (60)
. 850728 Buna-N Buna-N Buna-N 1 205(778) W2(F) Scrsened XM} 120 (B3) X8 (85 132 (80)

Cast Iron Wetted Parts-Single Inlet/Single Outlet

(RORMIC 688202411 Neoprane  Neoprene  Neoprene L1 205078 Waf)  MF) X 12083 B O5  190(88
Y #68302-B22  BunaN guna-N BunaN 11 205776 WAF) F) HF) 120(83) &B(35) 190 (88)
\ §66302-C43  Vilon Tefion Viion 11 205(778) wef) P XF) 120(83) X895 180 (86)
: B85 688302-E55 EPR EPR EPR T 208(76) w2 AF) AR 120(83) X8 (95 190 (86)
OSAR20-ABI 668302-F81  Polywethane Potyursthane Neoprene 1Y 205 (776) W(F)  XF)  3F) 120{83) B (95) 190 (86)
BAE3R2.200° 666302244  Stainiess Teflon Tfion 1 205(78) VAF) NP  HF) 120(83) M8 (95) 190 (88)

Stainless Steel Wetted Parts — Single Inlet/Single Outlet

o Mi 888301-AT1 Neoprena  Neoprene  Neoprene 11 208(778) 1R(F) F) ~XF 120(83) 3/8(95)  210(95)
3+822.  666301-822 Buna-N Buna:N Buna-N 1 205(76) W2(F) 3F) NP 120(83) X8 (9%) 210 (95)

BARITILHY, 668301-CA3 Vion Tellon Viion 1 208(76) U2AF) IF) AF) 120(83) IB(QS) 210 (35)
+§06321E5E. 666301-E55 EPR EPR EPR n 205078 W2F)  XF) R 120(83)  ¥B(85)  210(35)
ES31{8], 88301-F81  Polywethane Polyurethane Neoprens 11 205 (776) 12(F)  3F)  AF) 120(83) X8 (85) 210 (85)
| —>» 648321244 888301244  Stainless Tofion Teflon 11 208() 2F) F) OF) . 120(83) ¥B(3S) 210 (95)

20 7" Nota: Air motor muftier is not included with pump. Order $3384-1 MUFFLER separately.
: Muffler installation requires a 1" NPTF 45° S§t. Elbow lo be purchased separately.
Non-wetted parts on all pumps ars aluminum and brass,

“ Y warning: Aluminum I3 not compatible with Halogenated Hydrocarbon Soivents.
FLUID HANDLING EQUIPMENT -
THE ARO CORPORATION
ONE ARO CENTER, BRYAN. OHIO 43508-0151
Pri413-88-4 342 o TWX £10-443. 23994 » TELEX 204458 o FAX 413.636 2115

e801-P ARO* and ® are registered trademarks of The Aro Corporation. PRINTED IN USA
©4808 The Aro Corporaton
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The Advantage of
Alr-Operation

T3154370361

SHAKO INC. SYR

Production Benefits

The Advantage of
Diaphragm Pumps

(&) 004604

The Advantage of the
ARO 3" Diaphragm Pump

No Electrical Spark

Since ARO Diaphragm Pumps
operate on compressed air, there
Is no danger of an electrical
spark or any need for expensive
explosion proof motors,

Pollution-Free
Operation--No Exhaust
Fumes

ARO Diaphragm Pumps exhaust
clean, slightly-chilled air, not
potentlally dangerous carbon
monoxide.

Cannot Overheat

Since there are no heat
generating electrical components,
your ARO Diaphragm Pump stays
cooler. |f you are pumping
solvent-based fluids, this means
reduced solvent flash off.

On-Demand Performance
and 100% Energy

Efficiency

When you close the fluid outlet of
an Aro Diaphragm Pump, the
pump stops. No movement, no
wear, no overload. no heat
build-up, and no power
consumption. When the
dispensing line is re-opened, the
flow resumes, with power
consumptlon in direct relation to
tiuid delivery. No power is ever
wasted.

Variable Delivery Rate
The flow is variable from 0-205
GPM. Simply adjust the inlet air
prassue from 0-120 PSI to
achieve the desired flow.

Abrasion Resisgtant Design
The fluid section of an ARQ
Diaphragm Pump has no
packings, close-fitting, rotating, or
sliding pantsThis allows the pump
to handle abrasive fluids and
suspended panrticles up to 3/8
inch in diameter. ‘

No Foaming of Material
The twin diaphragm design
results in gentle handling of your
material, There are no gears,
impellers or biades to shear or
foam your fluids.

Longer Service Life
Minimum moving parts exposcd
to fluid means greatly increased
service lite and minimum
maintenance and downtime.

Hassle-Free Maintenance
Sgparate access to the main
air-valve allows you to perform
maintenance without disturbing
the fluid section.

Runs Dry Without Damage
Since there are no close fitting or
sliding parts in the fiuid section,
the pump ¢an run dry,
indefinitely, without damage.

Pumping Efficiency
Remalns Constant

Since the ARQO Diaphragm
Pump contains no rotors, gears,
vahes, pistons, impellers, cams,
or tubes, there is no gradual
decline in performance due to
wear of close-fitting, mechanical
parts.

Positive Priming Provides
Fast, Easy Start-Ups

Tha check-valves are close 10 the
diaphragm 10 insure posltive
self-priming even from a dry start.

Pump Fluids with
Suspended Sollds Content
up to 3/8" in Diameter.
The fluid section has no
packings, close-fitting or sliding
parts. This allows the pump to
handle fluids with suspended
solids content up to 3/8" in
diameter.

High Volume
Dellvery

This pump has one of
the highest delivery
rates in its class. It is
capable of delivering
up to 205 galions pser
minute. This flow rate
18 capable of supplying
several dispensing
points simultaneously.

Screened Inlet Design |s Excellent

for Dewatering Applications

Thig adaptation of the pump has been specifically designed to
meet the needs of plant operations, municipalities, building
contractors and other instailations that require evacuation of large
volumes of water from low-lying, flocded or water collection areas.

Screen Out Large Particles

The screened iniet assures maximum delivery potential without the
worry of inlet plugging or ingesting large particies,

NOTE: When the Inspection cover is removed the standard inlet
is exposed and is available for conventional piping.
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THE ARO CORPORATION, Ore Arg Ce-ta- L Bryan OR o 23505 Pd 4135235 228

It’s loglcal that the best dlaphragm pump
avallable would carry the best warranty

THE BEST DIAPHRAGM P(IMPS THE BEST PARTS DELWF RY
The ARQ® 12" Diaphragm Pump finished in thn top 15 of the . We GUARANTEE that ARO Diapkragm Pump
“Best Destgns of 1987" competition* Six decades of repair parts will ship within 24-hours of receipt -
i experience in air- operated fluid handling pump  of your order or the parts and freight aré free. -
technolagy allows us to design in to our pumps all the .~ ) S , S
positive benefits of dlaphragm pumps. while designing Quality Product and Quality Service that can

out the annoymg features like stalling and  only be cempared to rhgse you p"r)‘ ,dn to
excessive pul<anor _ vour cu,{oq U’) .

- THE BEST WARRANTY — 5-YEARS
Aro’s five year warranty on materials and
workmanship is 5 TIMES better than those offe'ed
by other manufacturers. Quality has heen
_ designed in to every pump ..
you have our guarantee

: 'Spunsored by Dnsxgn Tews

For more information on the complete line of ARO Diaphragm. Pumps, please complete this card and drop it in the mail.

NAME O Please have a representative call for an appointment.

TITLE 0 Please send literature. | would like to know more about:

O Diaphragm Pumps O Spray Coating Systems
O Extrusion Systems
COMPANY — G g°zg’;mum O Lubrication Systems
STREET O Stainless Steel 6 Ponable
—_——ee O Cast lron O Centralized )
O Transfer Pumps—Piston Style
ary _____ I S 0 Non-Metailic O High-pressure

O Polypropylene O Low-pressure
PHONE 3 PVDF [Kynar?)
IAREA CODE} U Deitvery Requirements

O 014 GPM

0 045 GPM

1 0-90 GPM
FLUID HANDLING EQUIPMENT [0 0150 GPM

THE ARO CORPORATION 0 0-240 GPM
ONE ARO CENTER. BRYAN, OHIO 43508-0151

PRI £38.4242 » TWX 810-443-2994 » TELEX 286458 » FAX 419-638-2115

What do you manufacture?

A Supplement to Ci 117  gineering 8-15-88 Issue




THE ARO CORPORATION, One Aro Center, Bryan, Ohio 43506 PH: 419.636.4242

No Oiling of the Air Valve

is Ever Required

The two-stage, air-operated, pilot valve that
controls the reciprocating motion of the
pump does not require oiling. Unlike other
pumps, the ARO® Diaphragm Pump leaves
its environment just as it was — no atomized
oil droplets to contaminate your atmosphere
or your product.

A Unique Air Control Design

Keeps You in Operation

The pilot-assisted, power valve used in this
pump is design-perfected and performance
proven to be "'no stall.’ You can operate the
ARO Diaphragm Pump at very low air-inlet
pressure or use it with heavy viscosity
materials without the loss of production
caused by a stalled pump.

Abrasion-Resistant Design

The fluid section of the ARO Diaphragm
Pump has no packings, close fitting, rotat-
ing or sliding parts. This allows the pump to
handle abrasive fluids, fibers and suspend-
ed semi-solids up to 1-1/2" in diameter.

No Foaming or Shearing of Material
The twin-diaphragm design results in gen-
tle handling of material. There are no gears,
impellers or blades to shear or foam-your
material.

BUSINESS REPLY MAIL

FIRST CLASS PERMIT NO 27 BRYAN. OHIO

POSTAGE WiLL BE PAID BY ADDRESSEE

THE ARO CORPORATION
ONE ARO CENTER
BRYAN, OHIO 43506-9988

Aro]y

The logical choice for diaphragm pumps is ARO.)

No Electrical Spark

Since ARO Diaphragm Pumps operate on
compressed air, there is no danger of an elec-
trical spark or any need for expensive
explosion-proof motors or enclosures.

On-Demand Performance

and 100% Energy Efficiency

When you close the fluid outlet of an ARO
Diaphragm Pump, the pump stops. no move-
ment, no wear, no overload, no head build-
up and no power consumption — 100% ener-
gy efficient.

Variable Flow Rate

The flow rate is variable from 0 to 205 GPM.
Simply adjust the inlet air pressure from
0~120 PSI to achieve the desired flow rate.

Runs Dry Without Damage

Since there are no close-fitting or sliding
parts in the fluid section, the pump can run
dry, indefinitely, without damage.

Positive Priming Provides Easy Start-Ups
The check valves are located close to the
fluid chambers to assure positive self-
priming.-

Pumping Effiency Remains Constant

Since the ARO Diaphragm Pump contains e
no rotors, gears, vanes, pistons, impellers,

cams or tubes, there is no gradual decline in
performance due to wear of close-fitting
mechanical parts.

ARO Diaphragm Pumps. State of the Art....Soon to be Standard of the Industry.

NO POSTAGE
NECESSARY
IF MAILED

IN THE
UNITED STATES
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E)_Galson |
Galson ..

Consulting Engineers
Syracuse * Rochester

6601 Kirkville Road

E. Syracuse, N.Y. 13057
Tel (315) 437-7181 _ September 12, 1988

Sanitary Processing Equipment Corp.
2623 Lodi St., :
Syracuse, N. Y. 13208

Attn: Robert Feldmier

Re: Request for Quotation on Two Sets of Tanks on Two Identical Trailers
G&G Project 88-046

Gentlemen:

Enclosed you will find information required for you to provide us with a
quotation on tanks. These tanks will be completely cleaned and empty during
transport so no special bracing or support will be needed.

Also enclosed is a conceptual drawing of the tank trailers.
We are in need of a budget quotation for these tanks.
Some minor changes to the spec's on the drawing are:

Tank separations can be something less than 1/4%,

Pressure rating is atmospheric.

Insulation jacket should be 316 S.S. w/2" fiber glass insulation.
16" @ manway acceptable.

Teflon seals are preferred, but Kalrez or Graphoil are acceptable.
We will have trailers designed and built.

[o SN ROV S N o

Tri-Clover or Cherry-Burrell types of ferrules are required for the
connections.

Please submit your quotation as soon as possible. Please call if you have any
questions. Thank you.

Very truly yours,
GALSON & GALSON
Gary Hobbs

GH:rb
Enclosure
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LININGS

ELECTRO CHEMICAL furnishes and
applies a complete line of natural rubber,
synthetic rubber and resin lining materials.
This permits us to offer the best and the
most economical lining for your particular
process. If acid-proof brick protection is
required, we are in a position to install the
complete job with undivided responsibility.

122

EL-CHEM POLY-PLY lined tank.

¥ EL-CHEM CHLORO-BOND
G - An uncured chiorobutyl
elastorner applied i sheet form and
vuicanized after appication using
exhaust steam.

B EL-CHEM DURO-BOND
E-CTFE - A laminated sheet fireng
consisting of a layer of E-CTFE
HALAR" resin laminated to a krit
dlass or vuicanized soft rubber
backing.

B  EL-CHEM DURO-BOND
FEP - A laminated sheet lining
consisting of a layer of FEP
TEFLON* laminated to a knit gass
backing.

B EL-CHEM DURO-BOND
PVDF - A laminated sheet
consisting of a layer of
polyvinylidene fluoride resin
laminated onto a layer of knt glass
or vuicanized soft rubber backing.

R EL-CHEM DUROC-BOND
NRL - A seamiess natural rubber
latex lining atways used in
conjunction with an acid-proot brick
sheathing.

B EL-CHEM DURO-BOND
$-103 - A soft natural rubber lining
applied m sheet form and
vuicanized by exhaust steamn after
application. ft is formulated for
maximum service as a comosion
resistant tank lining together with
good abrasion resistance.

EL-CH

® EL-CHEM DURO-BOND
$-123 - An uncured high grade,
three ply rubber applied in sheet
form and vucanized after
application using exhaust steam.
The sheet consists of a soft inner
ply which is bonded to the steel fc
maximum adhesion, a semi-hard
center ply for maximum chemicat
resistance and a soft natural outer
ply for maximum abrasion
resistance.

B EL-CHEM DURO-BOND
SH-160 - An uncured rubber fniry
applied in sheet form, vucanized
after appfication using

exhaust steamn. The kning \
consists of a flexible

ebonite semi-hard rubber la
backed with a thin layer of soft qur
rubber for bonding to the substrate

® EL-CHEM DURO-BOND
SH-160CL - An uncured flexibe
hard rubber sheet lining vuicanzec
after appiication and compounded
especially for chiorine senace.

® EL-CHEM DURC-BOND
TT- A laminated sheet comprised
of a center layer of cured natura
rubber and two outer layers of
semi-cured chicroprene potymer
The outer layers chemically cure
when activated by the bonding
cement. This malerial is excefient
for repairng other rubber and
elastormeric linings.

W EL-CHEM DURO-LON
$-165 - An uncured Hypalon+
sheet lining vulcanized after
application by using hot air. It has
excellent resistance 1o abrasion, or
and chemical agents.

B EL-CHEM DURO-LON
SC-175 - A precured Hypalon
sheet lining having

excellent abrasion and \
corrosion resistant -/
properties. it is used when hat ar
cunng is not practical.

*T™M of Allied C
*TM of DuPont C
1TM of Pennwalt Corporatic’



FELDMEIER

[-#tTets  SANITARY PROCESSING EQUIPMENT CORPORATION

AND
7- i FACTORY: 2611 LODI STREET, SYRACUSE, NEW YORK 13208 @  (315) 424-1904
anks

MAILING ADDRESS: P.O. BOX 178, SALINA STATION, SYRACUSE, NEW YORK 13208

RECEIVED
SEP 2 31988

| GALSON COMipavTe
September 22, 1988

GALSON & GALSON P.C.

6601 Kirkville Road

E. Syracuse, New York 13057
Attn: Gary Hobbs

Dear Gary:

This letter is to confirm the budget price that I gave you
over the phone for the compartmentalized tanks.

:Net Pric;e Each:rC.t0...l....Ql.“..‘.;oﬁtOOCQF’$48’7000?00’
All material is to be Type 316 with a standard mill finish.

All welds are to have discoloration removed, All connections
will be clamp style,

When you have all your specifications finalized we'd be happy
to submit a firm quotation. :

Thank you for the oppportunity of furnishing a proposal and
we look forward to working with you.

Yours truly,

ol =

Pobert E. Feldmeier Jr.

REF/1c
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Appendix 2 - Daily notes on pilot plant operation
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WIDE BEACH PILOT TEST CHRONOLOGY/DIARY

Site personnel initials: Robert Peterson - RLP, Roger Gall - RG, Tim Geraets -
TG, Edwina Milicic - EM, Jim Roeder - JR

Q4/01 - 05/12/88 - Preparations in Syracuse for Wide Beach Pilot Test

included:

1. delivery and wiring of the Littleford DVT-130 Polyphase reactor

2. experimenting with generator requirements

3. solving several wiring problems with the 10 hp reactor motor

4. experiments with the steam generator, swapping the initial rental unit for a
much larger model

5. setting up the company pickup truck for towing the Mobile Lab

6. fabricating power cords for the Mobile Lab

7. attempts to test replacement steam generator (not successful because of
insufficient electrical generator capacity).

8. many other logistical details.

- 05/13/88 - Transported Mobile Analytical Lab to site. 250KW diesel-powered
generator and fuel tank delivered, fuel delivered. Niagara Mohawk installed
line power drop (208VAC, 1-ph). Purchased electrical service box.

05/14/88 - Installed electrical service for Mobile Lab and receptacles around
the site. Set up Mobile Lab. :

05/15/88 - Set up operator quarters.

05/16/88 - Front end panel fell off tent overnight, a 30'X60" woven
polyethylene tarp was ordered from Northern Hydraulics for replacement.

Unpacked Pilot Plant trailer, unpacked U-Haul trailer and stored PPE (personal
protective equipment), unpacked compressed gases and secured them against
the frame of the tent. Telephone installed. Continued Mobile Lab set up.

Began construction of a sound enclosure for the diesel generator. Initial sound
enclosure was inadequate. Supplies were purchased to upgrade the structure.
Plan: use CDX plywood and fiberglass, then cover with poly sheeting to protect
from moisture.

- 05/17/88 - Built revised and improved sound enclosure. Staged reagent and
soil drums in working locations. Built process dike. Grounded diesel generator
and fuel tank, grounded Pilot Plant trailer to same ground rod. Tested
generator- to-Pilot Plant hookup. Bumped and checked rotation of pumps and
motors in Pilot Plant. Installed new "heaters” in Littleford electrical control box.
Tested steam generator - seemed OK. Continued Mobile Lab set up.

05/18/88 - Continued unpacking Pilot Plant. Leak tested reactor airlines.
Videotaped a simulation of loading soil and reagents into Littleford reactor.
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Repeated heat up test of reactor. Steam generator worked well for about one
hour, then pressure fell from 90 to 40 psig. Finished Mobile Lab set up.

05/19/88 -Installed sampling port, temperature sensors, reagent loading port
and condensate system on Littleford reactor. Redid videotape of reagent
loading, videotaped sampling and filtering operations. Added more electrolyte
to steam generator: it didn't help. Cut new end panel for tent, rented scaffold for
installing it, and installed the panel. Scaffold ready to return to vendor by end of
work day.

05/20/88 - Set up ambient air monitoring equipment, pumps and stations.
Meteorological station readout would not function in tear-off mode.

05/21/88 - Started ambient air monitoring program on site perimeter fence.
Grass cut on site and at nearby rental cabin. Hooked up 12V switch to electric
water pump in Mobile Lab.

05/22/88 - Changed ambient air monitors. Set up for public demonstration
(brochures, TV for videotape, signs for site tour). Testing revealed that the
steam generator is capable of high (>100 psig) pressure if the pressure
requlator is adjusted with a wrench. Testing also revealed that PEG was
leaking from the mechanical seal in Littleford reactor. We were Unable to keep
pressure on mechanical seal, the air source ran out, PEG reservoir (seal pot)
emptied into "somewhere." Testing began with 100 psi, but in less than one
hour the pressure was at 0, and the seal pot was half empty. Could be major
problem/delay. Also needed more information from Littleford on Filtorr™
system.

Conducted demonstration for Wide Beach residents. Demo well attended by
families, representatives from local press and local government.

05/23/88 - Changed ambient air monitors. Erected sinks, built dike for
decontamination (decon) area, set up skids for undressing area in decon line,
filled water drums for decon.

Tested Littleford reactor by pressurizing mechanical seal system, and closing
reactor vent line. Pressure stabilizes at 20 psi in mechanical seal pot and
reactor. Leak is obviously in mechanical seal. Called Littleford Bros and
explained problem. Littleford called back to inform us that Bill Webber would be
here late Tuesday, 05/24/88, and to ask directions to site.

Conducted demonstration for Wide Beach residents, possible clients, Ebasco,
NYSDEC and EPA personnel. Decided not to empty reactor till demo was
finished at 1615 (4:15 PM).

05/24/88 - Changed ambient air monitors. Set up for site-specific training for

Ebasco, NYSDEC and EPA personnel. Conducted training for the above
people 0830 - 1000, including dress-out demo, question and answer period.
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Met with Herb King (EPA) and Joe Cleary (Ebasco) to discuss comments on
Health & Safety plan, agreed on changes to be made and submitted to
Ebasco/EPA.

Conducted demonstration for prospective clients and trainees.

Weighed out water washes, staged drums in diked area for first run. Mixed 400
Ib. of 1:1:2 (PEG:TMH:DMSO) and cleaned out condensate drums. Emptied
Littleford reactor and attempted to pull mixer blades off shaft. Unable to remove
mixer blades. Littleford informed us that Bill Webber wouldn't arrive till
05/25/88, and that he would bring a replacement mechanical seal with him.
Webber would want to examine old seal to determine cause of failure. We also
planned to ask him about Filtorr and removing mixer blades.

05/25/88 - Changed ambient air monitors. New end panel was flapping badly
in the wind, so we cut one end loose to ease tension. Removed Littleford mixer
blades with much hammering and the assistance of the 1-ton cable come-
along. Bill Webber to be here around lunch time. Weighed and staged all
drums for first soil run. ' .

Worked on finalizing Health & Safety (H&S) Plan changes. Talked, by phone,
with Herb King and Rod Turpin of the EPA about H&S Plan changes. Made
final changes to H&S Plan, addressing requested changes in emergency
phone numbers, confined space entry and respiratory protection.

Changed mechanical seal in Littleford reactor with assistance of Bill Webber.
Discovered cracked seal faces in old seal. Bill was unable to explain crack in
seal, says it just happens sometimes. Reassembled reactor, discovered a need
for more Teflon O-rings to seal end of shaft sleeve, (to be picked up in
Syracuse). KalRez seals in mechanical seal seemed to be in good condition,
no problems with reagents.

05/26/88 - Changed ambient air monitors. Checked site before leaving for the -
Holiday weekend.

05/27/88 - No work on site.

05/28/88 - Checked site, picked up supplies for calculating air monitoring data.
Repaired meteorological station.

05/29/88 - Checked site and picked up meteorological data. Began reducing
data.

05/30/88 - Checked site. Finished checking, reducing and filing
meteorological data.

05/31/88 - Changed ambient air monitors. Prepared process area for loading

contaminated soil. Hung GRC sign on front gate. Charged portable eye
wash/shower units. Loaded reactor with 200.0 Ib of "low PCB" soil, from Drum
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#2 in preparation for first reaction, 06/01/88. Mixed soil in reactor and took
starting soil sample for analysis.

06/01/88 - (RXN #1) Began heating steam generator at 0930, began agitating
reactor at 0932. Amperage draw on reactor with just soil was 12 amps, with
soil/reagent slurry, 8 amps. Reactor turning at 50 RPM. Loaded reagents into
reactor, 86.0 Ib 1:1:2, 41 Ib KOH (aqueous 45%). Finished boiling off water from
soil and KOH by 1200. Total weight of condensate in-collection drum: 57.0 Ib.
PCB concentration reduced to <2 ppm by 1200. Introduced 20 psig nitrogen to
reactor, allowed it to sit overnight to check integrity of seals.

Experienced problems with steam generator, not getting water for the boiler
from the condensate return tank. Checked pump, seemed OK, checked valve,
seemed OK. Ordered another pump from Electric Steam Generator in case of
pump failure. Mechanical seal ran at >200° F. Just before shutting down
reactor, a large rock or other solid material was caught under mixer plows, and
the entire shaft and gearbox oscillated slightly, and generated lots of noise.
Amp draw goes to 20-25. Rock finally dislodged, or broke and the amp draw
returned to approx 9 amps. Reactor shut down at 1605.

An anomalous "70" peak appeared in the chromatograms while analyzing this
run. We had encountered this peak when treating other soils in the laboratory,
and found that it was elemental sulphur. The sulfur peak caused false high
PCB results, particularly when the PCB concentration was <5 ppm. Cleaning
acid-washed sample extracts with metallic copper removed sulfur without
removing any PCB. We decided to use the copper-cleaning step in all
subsequent analyses. Confirming samples taken at 1300 and 1400 showed
concentrations <2 ppm, even when the 70 peak was included. (Further
confirmation of <2 ppm came from GC/MS analysis done on 06/22/88.)

06/02/88 - Changed ambient air monitors. Changed plumbing for vacuum
side of Filtorr™. We were still waiting for instructions from Littleford on the use
of the Filtorr™. Pressure on reactor was 0 psig. It had been set at 20 psig
before leaving the site on 6/1/88.

Sampled the condensate drum: it was a very smelly (rotten cabbage) single-
phase liquid. Mixed the reactor contents for 5 minutes before removing a slurry
sample for centrifuge experiments. Total slurry removed was 8.5 Ib. Took
reagent sample: 5.0 Ib. Set up for filtering/washing trials with Filtorrm™,

Filtorr trials at atmospheric pressure not at all successful. Attempted using
Filtorr under nitrogen pressure as high as 100 psig, with no results. The bottom
plug did begin to leak however, so we attempted to force the reagent around the
edges of the bottom plug by releasing pressure on the closing ram and
introducing 10 psig nitrogen to the reactor chamber. It filtered satisfactorily for
approximately 5 minutes then began blowing nitrogen through the filter cake.
Reagent recovery using this unorthodox method was 83.5 Ib. 121.5 Ib of Wash
#1 was pumped in and agitated for 30 min. Total recovery of Wash #1 is 182.5
lb. 126.0 Ib of Wash #2 was then pumped in and agitated for 30 min. The
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reactor was again pressurized to 10 psig. With pressure still on the reactor, the
dump handle was accidentally bumped and the reactor emptied precipitously,
scattering the contents all over the inside of the Pilot Plant trailer. The mess

was cleaned up and collected in a waste drum, and the interior of the Pilot Plant
was washed down.

After cleaning the trailer, the end panel was pulled off the reactor. A sizable
quantity of material is stuck to the sides of the chamber, appears to be "rocked-
up" KOH, or burnt PEG. Difficult to say if the "rock" was a result of too high a
temperature, or because that part of the wall isn't completely swept by the
plows. We filled the reactor half full of water and agitated for 30 min.

Pulled the feed pump for the steam generator and discovered it was not
pumping at all. Hoped that the new pump would arrive on 06/03/88.

06/03/88 - Changed ambient air monitors. Cleaned out the inside of the
reactor, removed the Filtorr and replaced with a specially-fitted plug. Fitted the
bottom plug with screens to enhance filtering. Loaded the reactor with 200.0 Ib
of soil from Drum #1, "high-PCB." Collected samples from final soil, reaction #1
and condensate drum. '

06/04/88 - Changed ambient air monitors. Conducted pressure test on reactor
and discovered a leak in the bottom plug. We had replaced a 0.25" pipe plug
with a pipe nipple for holding screens in place on the inside surface of the plug.
This arrangement allowed the leak. We also suspected the integrity of the O-
ring on the plug replacing the Filtorr assembly. Decided to pull that too. Had to
empty soil to reach those pieces. Pulled end panel and cleaned out soil.

Replaced fittings in bottom plug of reactor. Replacing O-ring on Filtorr plug a
was challenging. The O-ring had to be stretched excessively to fit over the plug,
then heated with a torch to shrink-fit back on the plug. We broke a bolt in the
plug body when replacing it in the reactor. Purchased a tap and screw puller to
remove it. Tap broke off in the hole too. Planned to try it with 3 bolts. If it held
pressure we would run with it as was. Tested reactor with 50 psig, plug held
without evident leaking when soap tested. Reloaded the soil in the reactor.

During the work on the reactor we discovered that the soil in the reactor is only
18 ppm PCB. Take another sample, and found it to contain only 22 ppm.

Conferred with Joe Cleary of Ebasco, about Low PCB concentration of Drum
- #1. It was decided that we would analyze a composite sample of drums #3-10.
If the composite >50 ppm we would reload with another drum.

06/05/88 - Changed ambient air monitors. Pulled samples from Drums # 3-10
for composite sample. Analysis of composite: 75 ppm. Emptied reactor of soil
from Drum #1 and reloaded with soil from Drum #10. Planned to dump the
leftover portions of other drums into drum #10 as reactions progressed to make
up enough soil for Reaction #10 (Recycle #8).
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Mixed soil from Drum #10 for 15 min and pulled another sample.

Wind had done considerable damage to the new end panel: ripped it in several
places. Attempted repairs with copious applications of duct tape.

Consultant brought in to maximize favorable orientation of intangible influences.

06/06/88 - (RXN #2) Changed ambient air monitors. Loaded reagents into
reactor for Reaction #2. Started reactor and steam generator at 0820, opened
steam to reactor at 0835. Reactor RPM at 50. When valve was opened on
steam generator, pressure fell to 10 psig. Much adjustment required before
steam generator produced usable, stable pressure. It took about 30 min. for the
unit to produce good pressure. Pressure at 95 psig at 0915. Reactor began
condensing water through air-cooled condenser system at 0921. Turned steam
generator pressure down to 50 psig to see what this setting would produce in
condensation and PCB reaction time. A Jabsco electric pump was plumbed up
in an attempt to keep the mechanical seal cool. Mechanical seal temp is 180°F
at 1030. Still condensing liquid off reactor at 1300. Steam pressure increased
to 75 psig.

With reactor temperature at 130°C, the mechanical seal temp was >200°F. The
improvised cooling system didn't seem to absorb much heat. PVC tubing from
the water drum was still cool to the touch, as was the reactor-mounted factory
cooling system.

Since condensate was still coming over at 1330, pressure was turned to 100
psig. Condensate still boiling over at 1400. Reactor temperature went to
>150°C. Steam generator turned down to 50 psig at 1505. Condensate flow
stopped at 1510. Reactor temp dropped to 150°C at 1520. These experiments
with the steam generator showed that approximately 80 psig would maintain
slurry at 150°C.

Turned steam generator off at 1715. PCB concentration at 1600 was 1.7 ppm.
Weighed condensate collection drum before adding water back, net gain 80.0
Ib. Added 102.0 Ib water back, to dissolve KOH, at 1830. Reactor temp still at
120°C. Theorized that KOH had solidified, so steam generator was turned back
on to help dissolve it. At 1915 a quantity of black material boiled into the
condenser system. Vent was closed and condensate collection drum was re-
weighed to see how much material had come over. Condensate drum had
gained another 109 Ib! More water added to reactor, 110.5 Ib pumped in at

- 1955 and mixed for 15 min. Decided to try filtering in AM.

Took a number of sound level readings with a Quest™ decibel meter to test
effectiveness of sound enclosure for diesel generator and to measure how
much noise site personnel are exposed to. Took decibel readings at various
points inside the tent and at the next door neighbor's house (Linda Roe) since
the noise from the generator has been bothering her. Results:

Sitting next to Mobile Lab 73.5 dBA

At desk, by computer 74 dBA
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In front of reactor 83 dBA

By steam generator 74 dBA

Back of process trailer 81 dBA

Process end of trailer, dike 77 dBA

Process trailer, control room 66 dBA

Directly behind generator:
Inside sound enclosure 102dBA @ 63 Hz 112dB @125 Hz
Outside sound enclosure 77 dBA@ 63 Hz 96 dB @ 125 Hz

Linda Roe's back deck 63.5 dBA@ 63 Hz 77 dB @ 125 Hz,

74dB @ 31.5Hz

06/07/88 - Changed ambient air monitors. Took ending weights of
condensate #2 drum and NixTox drum. No change in either drum. Attempted to
filter out of the bottom plug of the reactor, with the screens in place. Filtered
very slowly with plows running at 50 RPM. Applied nitrogen at 50 psig, but
improvement in flow was not significant. Increase in nitrogen pressure didn't
improve flow noticeably. Heated siurry to 80°C, no improvement. Filtered from
1030 - 1730, net filtrate: 19.0 Ib.

While waiting for reactor to filter, attempted some changes to sound enclosure.
Changes don't make any difference to next door neighbor. Planned to hang
insulated tarps from frame on fence to height of 12' (around northeast corner of
fence.)

Since filtering out of the reactor was apparently out of the question, planned to
separate and wash with a centrifuge. Ordered Model B50, 5 gallon capacity
unit from Clinton Centrifuge. Ordered stainless steel, Teflon-lined, 20 gpm
sludge pump, with 1.5" fittings, from Gartner Equipment in Syracuse. Ordered
rental diesel-powered, 90 CFM compressor from Meade Supply in Buffalo.
Ordered 2 hoses, 1.5", Teflon-lined fuel hose-type, with 1.5" stainless steel
camiok fittings, one 25', one 20', from Buffalo Rubber and Supply Co.; also
ordered two 50' sections of air hose with .75" Chicago Pneumatic fittings from
Buffalo Rubber.

Sampled condensate drum #1. Very little oil noted in condensate, but a large
amount of reagent and soil from "burp” of 6/6. Theory: Heat of solution of KOH
(from solid) was enough to suddenly raise temp. causing active boiling and
foaming into condenser system.

- Secured reactor after repair of sticking bottom plug ram. Reactor was filled with
foam when mixed prior to sampling. Soil appeared to be much higher in clay
than the samples used in the lab simulation. Samples taken for centrifuge
testing (with 1 gallon unit) settled quite well from foam to liquid and solid
phases.

After changing injection septum in gas chromatograph, a routine leak test

revealed cracked graphite/vespel ferrules. The cracks allowed air to reach the
ECD foil when it was heated. ECD was removed and sent for reconditioning to
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avoid problems later on, when an interruption would have hurt our schedule
badly.

06/08/88 - Changed ambient air monitors. Checked on equipment needed for
centrifuge:
Centrifuge would be shipped from Clinton 6/8, due to arrive by motor freight,
Monday, 06/13/88.
Pump parts on order, would be ready in Syracuse by Monday at the latest.
To be picked up by TG. We would call back on Friday, 06/10/88 to check on
them.

Hoses would be ready at Buffalo Rubber on Monday.

Picked up supplies for adding to sound enclosure, insulated tarps, 12' 2X4s,
wire. Erected 6'X25' insulated tarps on uprights attached to NE corner of fence
to height of 12'. Noted some reduction of noise at next door neighbor's, but still
needed to put something over stack.

Contractor came to cut grass at rental cabin, we cut grass inside fence.
Decontaminated respirators and boots, did some general clean up and
maintenance. Checked reactor, it had small leak around Filtorr plug, nothing
serious. Attempted another repair on bottom of end panel tarp with copious
quantities of duct tape.

06/09/88 - (RG only.) Changed ambient air monitors. Went to Buffalo, Meade
Supply to straighten out paperwork and deposit for diesel-powered compressor.
Finally OK, ready for pick up when we returned to site. Calibrated
meteorological station. Worked on met data reduction. Caught up on
miscellaneous paperwork. Checked on phone messages, and returned calls.

06/10-06/13 - No work on site.

06/14/88 - Changed ambient air monitors. Did general clean up. Cleaned up
small centrifuge. Filled water drums for decon and pump cleaning. Unloaded 5
gallon centrifuge when it arrived by motor freight. Picked up wiring and
electrical supplies for powering centrifuge. Wired up centrifuge and checked
rotation, all OK. Cleaned up Mobile Lab. Swept entire work area. Staged
compressor when it was delivered by EM and JR. Unpacked sludge pump.
Ebasco personnel came to collect high PCB soils for GRC to process. They
collected drums 11, 12 & 13 from various points around the development, and
delivered them to site.

06/15/88 - Changed ambient air monitors. Purchased needed pipe and
fittings for mud pump, centrifuge and stingers. Plumbed and hooked up all
these items. Built two more fiberglass/CDX/poly sheet sound panels and
installed; one more on east side of enclosure and one on top, over the stack.
Recheck sound readings: Inside tent, 64-68 dBA, 78 dB @ 63 & 125 Hz; Linda
Roe's house, 60 dBA, 75 dB @ 63 & 125 Hz. With a few small modifications the
enclosure would be quite satisfactory. Linda Roe said it was much improved.
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Reconditioned ECD arrived. It was installed and checked for leaks.

We tested the centrifuge by feeding till we get 5 gallons output. We then
stopped and checked solids content.

Sampled drum of used decon water for PCB analysis. Used glass thief through
bung. Needed entire thief full for sufficient sample quantity. Sampled drums
11,12 & 13, high PCB soil, that Ebasco took from development.

Reactor would not run, but mechanical seal pump did run. After a call to
Littleford "Safety Pak" and flow limit switches were bypassed individually to
check, then reinstalled. Reactor ran after this exercise, but we couldn't explain
why. Possibly freed flow switch interlock? Planned to centrifuge tomorrow.

06/16/88 - Changed ambient air monitors. Attempted to pump from reactor to
centrifuge, with frustrating results. Pump delivered slurry far too quickly, and the
centrifuge overflowed. When the pump was throttled back, the pump ball valves
plugged up with soil and small pebbles. Planned to modify the entrance valve
to the centrifuge with a "T" and three 0.75" ball valves in series to throttle flow to
more manageable levels. Other side of "T" could be used for blowing down
lines and cleaning. Ordered a 0.75", 3 gpm capacity mud pump from Gartner
equipment, specifications on materials the same as with the 1.5" mud pump.
RLP would bring pump with him when he returned to the site. Ordered the 0.75"
hoses from Buffalo Rubber & Supply; would be ready 06/17/88. Ordered more
0.75" stainless steel ball valves from Peerless Mill Supply in Buffalo.

Lab was not quite ready for PCB aﬁélysis, as ECD baseline hadn't stabilized.
Drum #11 has PCBs, but we'll have to wait till tomorrow to quantify.

Dumped reactor to modify bottom plug and to clean up for next reaction. Did not
finish washing on Reaction #2, but did take sample of soil and reagent.

06/17/88 - Changed ambient air monitors. Now had PCB results on drums
Ebasco gathered previous week: Drum #11 - 138 ppm; Drum #12 - 400 ppm;
Drum #13 - 256 ppm.

Opened reactor and cleaned bottom plug, removed modified screens, returned
to original configuration. Received another Filtorr plug from Littleford with

- 0.75"FNPT threads tapped in the center. We installed a permanent "stinger”,
angled to the bottom of the reactor chamber, with 0.75" pipe. Outside of the
chamber, a valve and "T" were installed to control flow and to allow blow down
with nitrogen, either to reactor or to pump.

Plumbed up 0.75" mud pump to centrifuge, using 0,75" SS camloks for
connectors. Fabricated stingers for moving liquids into drums. Checked flow of
mud pump with water. With inlet 0.75" ball valve approximately half open, air
control valve on mud pump open one quarter turn, and outlet 0.75" ball valve



open full, flow was close to 3 gpm. Once this flow rate was established, we
checked the flow into the centrifuge. Overflow was minimal; total flow in 5 min.
was 15 gal. Residual, inlet hose was 2.0 Ib, outlet hose is 1.0 Ib.

Wired a 24" temperature probe through loading port of reactor, to recording
graph. We were now ready to load Drum #12 (400 ppm PCB) for reaction on
06/18/88. Planned to react to <2 ppm, per experimental plan.

06/18/88 - (RXN #3) Changed ambient air monitors. Loaded 200.0 Ib soil
from Drum #12 for Reaction #3, High PCB. Loaded reagents into reactor, 81 Ib
1:1:2 (PEG:TMH: DMSO), 40.5 Ib aqueous KOH. Began agitating reactor 0822,
turned steam generator at same time. Opened steam to system 0835.
Condensation began at 0920, flow very heavy. We left steam pressure at close
to maximum to boil off water quickly. Steam at 140 psig by 0930. Reactor
temperature to 146°C by 0945, steam pressure backed off to 110 psig. Reactor
temp at 150°C by 1000, steam pressure backed off o 75 psig, but condensate
was still coming over. Mechanical seal temperature seemed to rise in lockstep
with reactor temp, at >200°F by 1000. Condensate finished coming over by
1015.

Tore down mechanical seal pump and reservoir at 1035 to check flow, filter, etc.
It was necessary to shut down the reactor agitator while working on mechanical
seal. When agitation was restarted, a heavy grinding noise began, with the
motor and gearbox oscillating as earlier when a "rock"(?) got caught under the
plows.

PCB concentration is <5 ppm by 1100 sample, <2 ppm by 1300 sample. This
after being at reaction temperature, 150°C, for only one hour. Total reaction
time, including heat up was <5 hours. Reactor shut down spontaneously at
1255, no doubt due to mechanical seal problems. We were able to restart
agitation after some judicious "fiddling" with mechanical seal. Steam generator
was turned off at 1300. Added water back to reactor to replace condensate.
Condensate total, 39.5 Ib, added equivalent, plus 20%, or 48.5 Ib, at 1400. We
then attempted to pump out reactor contents to the centrifuge, using the newly-
installed stinger.

We were convinced that the stinger would not work for pumping out the reactor
by 1600. Material kept clogging in the 0.75" camlok on side of reactor. We
planned to try something different 6/19. Continued mixing till 1700.

06/19/88 - Changed ambient air monitors. Experimented with 1.5" mud pump,
check flow rate with 1.5" inlet, 0.75" outlet, with 3 0.75" ball valves in line on
outlet. Attempted to pump out reactor at 30°C, kept plugging lines and ball
valves in pump. Tried heating to 80°C and pumping it out hot.

Due to problems with the agitator and pumping we "punted” and decanted the
reagent off the top of the reactor with the 1.5" pump and ran the reagent through
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the centrifuge, recovering 101.0 Ib. Once the reagent liquid was removed, we
opened the reactor and dug the wet soil out, since the plows wouldn't move.
Discovered that the 0.75" stinger we installed for pump out had been sheared
off and was in the soil somewhere. Would have to look for it once we got soil
dumped in polyethylene tubs. Recovered 240.0 Ib soil, for a total mass of 341.0
Ib. Mass balance was skewed positive since mechanical seal was constantly
leaking PEG into the reactor.

Mechanical seal circulatory system showed reagent in the reservoir before we
shut down the reactor on 6/18. Removed blades from reactor shaft, and
loosened mechanical seal, but were unable to remove it. Planned to use
hydraulic ram(s) to move seal out on shaft. Would rent from Meade Supply,
since no one closer had one available.

Flushed out mechanical seal circulatory system with water to remove reagent
contamination. Called Bill Webber at home to discuss problems. He suspected
a faulty pump as the culprit in the destruction of yet another seal.

06/20/88 - Changed ambient air monitors. Tore mechanical seal pump down
for check. Looked OK to untrained eye. Pulled mechanical seal using hydraulic
rams to get it started down the shaft. Faces were not cracked, but inside

bearing surface, where the seal contacts the shaft, was pitted and gouged.
Mechanical seal and plow blades were put in barrels to soak, as an aid in ,
cleaning them later. Called Dick Kemper, Littleford about new mechanical seal.
He said he would let us know 6/21 when he can get us another seal.

We did general clean up and decon of boots and respirators. Held staff meeting
to discuss options, schedule. Part of staff will return to Syracuse, Roger and
Edwina will remain in Wide Beach. Once mechanical seal replacement was
scheduled Roger would call everyone (Wednesday evening, 06/22/88).
Schedule could be more accurately predicted then.

06/21/88 - Changed ambient air monitors. Edwina worked on GC/MS.
Returned hydraulic rams to Meade Supply, got photos developed for RLP.
Continued general clean up. Did more scrubbing on mechanical seal and
reactor plows, returned them to barrel to soak some more. Picked up shipping
supplies for returning mechanical seals to Littleford and water supply pump to
Electric Steam Generator.

Talked with Dick Kemper, Littleford again. Bill Webber would be here
Wednesday or Thursday. Replacement mechanical seal would be shipped via
Emory Air Freight to Buffalo, tracking #CVG-403-04. Would pick up seal 6/22.
Littleford was sending a Durlron brand mechanical seal this time, instead of the
Crane brand seals we had been so handily destroying.

06/22/88 - Changed ambient air monitors. Finish cleaning plow blades, then

took them to Lakeside Precision in Dunkirk for straightening and repair.
Checked on delivery of mechanical seal, and got directions to Emory Air Freight
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in Buffalo. Pulled Filtorr plug from reactor and removed piping and valves.
Packed and shipped mechanical seals to Littleford, and water supply pump to
Electric Steam Generator. Edwina worked on re-analyzing several samples.
Went to Buffalo to pick up Bill Webber and to Emory to pick up mechanical seal.

Edwina and Roger returned to the site after dark to shut down the GC/MS
because of a severe thunderstorm. While leaving the site in the dark, Edwina
fell and injures her right knee. Roger took her to the Emergency Department at
Lakeshore Hospital. She was treated with sutures and antibiotics and released,
to return in ten days for suture removal.

06/23/88 - Changed ambient air monitors. Edwina worked on Mass
Spectrometer calculations. Bill Webber and Roger pull shaft out of reactor after
discovering that the shaft has 0.080" runout (axial play). Anything more than
0.008" runout was unacceptable. Also discovered a good deal of pitting on the
O-ring race where the mechanical seal fit on the shaft. Took shaft Lakeside
Precision for dressing up. We would be able to pick up shaft and plows later in
the day. Picked up replacement O-rings in Buffalo. Bill Webber and Roger
inspected mechanical seal pump and flow switch and decided to order
replacements. Replaced shaft, mechanical seal and plows in the evening.

06/24/88 - Changed ambient air monitors. Roger and Bill Webber finished
installing repaired and replacement parts on reactor. Reinstalled existing
mechanical seal pump and flow switch, without success - didn't work at all.
New pump and flow switch installed, still didn't work. Discovered crimped line
from mechanical seal, ordered new line. Still wouldn't work properly under
pressure, but worked alright at atmospheric.

Bill Webber had to leave site. RG continued to work on mechanical seal
system. Discovered his earlier suspicion (that straight PEG 400 was too viscous
to maintain flow in small diameter lines and the filter) was correct. PEG was
diluted 50% with water. Even with PEG diluted 50%, it would not run under
pressure with the filter element in place, but would run all right at atmospheric
pressure. Placed another call to Dick Kemper, Littleford, to determine filter size;
discovered that 5 micron was acceptable. RG began to shop for appropriate
size filter unit in Buffalo area, and found nothing. Littleford was out of the 5
micron size. Finally located a unit in California, and arranged for it to be sent to
us via Federal Express, Saturday delivery.

06/25/88 - Cleaned up PEG mess from work with mechanical seal and filter,
prepared for next reaction: Reinstalled Filtorr plug, adjusted plow blades,
buttoned up end panel. Removed old, small filter assembly, plumbed up and
installed new, 5 micron filter body. New unit was much larger than the one
supplied by Littleford.
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Tried mechanical seal system after installing new filter unit, still wouldn't run

properly. Discovered that filter body had to be filled first. Once filled, it ran fine,
even under pressure.

Held meeting to discuss possible reaction tomorrow. Decided we would begin
recycle reactions. We would add condensate replacement water at 150°C and
mix for 2 hours, or until KOH exotherm, whichever occurs first.

After some digging and stirring, we found a broken piece of pipe in soil from the
last reaction (the broken stinger).

Plumbed up a cooling system for reactor steam jacket. Installed valves in jacket
inlet and outlet, ran vinyl tubing to Jabsco pump in 55 gallon drum. Would run
cooling water through jacket till reactor temperature drops to approximately
80°C. At that temperature we should be able to pump to centrifuge, and get the
separation/washing steps started the day of the reaction.

Did general clean up in preparation for first recycle reaction 06/26/88.

Winds, up to a sustained 30 mph, began to tear front panel apart. Tarp next to
Mobile Lab tore right off frame, and the portion covering the process dike area
began to rip and unroll from the pipe anchor that we had tied and taped up the
previous week. -

06/26/88 - (RXN #4) Changed ambient air monitors. Ready for Reaction #4,
first recycle run. Took condensate sample from last reaction, from Drum #12.
Loaded reactor with 200.0 Ib soil from Drum #3, took sample for starting soil
PCB concentration, which proved to be 37 ppm. Add 80.0 Ib 1:1:2, 40.5 Ib KOH.
Started reactor at 0825, started steam generator at 0840, opened steam to
reactor at 0900. Reactor RPM at 50. Mechanical seal system was running
through wash tub filled with crushed ice, temperature stabilized at 60°F!
Condensate began coming over at 0935, reactor temperature at 114°C, steam
pressure at 75 psig. Steam pressure was maintained at highest possible to get
water boiled off as quickly as possible. Condensate was still coming over in
very thin stream at 1200, reactor temperature at 142°C. Suspected DMSO is
boiling over because of the elevated temperature. Mechanical seal
temperature remained constant at 60°F, but required about 16-24 |b of ice
added to tub every hour. Steam pressure turned down at 1220, reactor
temperature at 147°C, condensate was still dribbling very slowly. Condensate
finally stopped coming over at 1250. PCB concentration in reacted soil was <10
ppm by 1200, 1300 sample was 2 ppm. Steam generator was shut down at
1405; 1400 sample was 1.4 ppm.

Added 84.0 Ib condensate replacement, condensate weight (70.0 Ib) plus 20%
(14.0 Ib), to reactor at 1420, reactor temperature was 146°C. Reactor
temperature dropped to 86°C right after adding water, then climbed back to
106°C. Another 49 Ib of condensate came over system after adding water to
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reactor. No weight gain noted in condensate drum #2, indicating that no vapors
were getting past the air cooled condenser.

Began heating reactor again at 1445 to help melt KOH "rock," steam pressure at
40 psig. We planned maintain heat on reactor till KOH exotherm, or 2 hours,
whichever came first. What came first, however, was reagent and soil boiling
over in condenser system at 1500 (3 PM). Steam generator shut down, vent
valve closed, reactor temperature at 110°C. Plan B: Abandon attempt to
solubilize KOH "rock" and cool reactor with steam jacket cooling loop. Cooling
loop was connected by 1530. Started cooling with reactor temperature at
105°C. Reactor temperature down to 90°C by 1540.

Pumps set up for centrifuging operation by 1630. Attempts to start compressor
were unsuccessful. Traced problem to fuel supply, fuel pump will not deliver
fuel to injectors. Kept reactor mixing till 1730. When reactor was shut down we
opened the loading port and probed the inside. No apparent heavy settling of
slurry, just one small lump clinging to side of the reactor in areas not swept by
plows.

06/27/88 - Changed ambient air monitors. Hitched compressor to company
truck and brought it to Meade Supply in Buffalo for repair or replacement.
Meade's mechanic was able to correct fuel delivery problem with new fuel filter,
and adjustment of pump.

Condensate Drum #1 was sampled and cleaned out, to remove the soil and
reagent that boiled over yesterday. Samples of both the liquid and soil layers
were taken, soil weight is 40.5 Ib.

Pumped soil slurry from the reactor to the centrifuge, with considerable difficulty.
Pump kept clogging because of the slow rate and the constrictions in the outlet
line. Finally got reagent centrifuged with over 4 hours of effort. Tim dispatched
to Syracuse for a drum mixer. We planned to pump slurry into a 55 gallon drum,
with a bottom bung. We would place the drum mixer in the drum to keep the
slurry from settling and clogging the bung, and allow the slurry to feed to the
centrifuge by gravity at a rate it will tolerate. That would also obviate problems
with running the mud pump at such a slow, constricted rate. We discovered, in
a phone call to Bruce Ruggles at Gartner Equipment, that constricting the outlet
would cause the pump to try to extrude the Teflon diaphragms right out of the
pump body.

- Planned to finish wash steps 06/28/88.

06/28/88 - Changed ambient air monitors. Finished Wash 1, and subsequent
recovery steps. Centrifuging proved to be drudgery of the first order. Soil had
to be dug from the solid centrifuge baskets by Roger's hands, since Jim's hands
were too big to fit in and get all the soil out. Pumping the soil out was also a
strain because the operator had to stand on a stepladder to manipulate the inlet
stinger.
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Pumping slurry to intermediate drum worked well. There was perhaps 35-50 Ib
wet soil left in bottom of the intermediate drum that the drum mixer could not
keep in slurry once the level drops to within 4" of the bottom.

Mass balance/recovery figures: Reagent recovery step netted 64.5 Ib liquid
reagent, 147.5 Ib soil; Wash #1 saw 117 Ib wash added and agitated for 2
hours, 116.5 Ib liquid recovered, 134.5 Ib soil recovered; Wash #2 had 116.0 Ib
wash added and agitated for 2.5 hours, 123.5 Ib liquid recovered, 115.0 Ib sail
recovered; Wash #3 had 115.5 Ib wash added and agitated for 30 minutes,
119.0 Ib liquid recovered, 144.5 Ib soil recovered. Samples of each wash step
were taken for reagent analysis, as was a sample of the final soil for reagent
residual. Soil left in reactor, not picked up by pump stinger = 38.5 Ib; total sail
recovered with final wash = 144.5 + 38.5.b = 183.0 Ib. Reagent analysis told us
that we recovered only 50% of 1:1:2, and 0% of the KOH. Initial analysis
showed 35% of the DMSO went to the condensate drum

06/29/88 - (RXN #5) Changed ambient air monitors. Loaded 200.0 Ib sail
from Drum #4, for Reaction #5, Recycle Run #2. Got beginning weights on both
condensate drums and NixTox drum. Condensate Drum #2 and NixTox drum
have not changed weight since we started the reactions. Pumped recycled
reagent into reactor: 62.0 Ib. Weighed out 44.0 Ib 1:1:2 (PEG:TMH:DMSO) to
reconstitute reagent to original specifications. Weighed out 17.0 Ib dry, flake
KOH to reconstitute reagent.

Began mixing soil in reactor at 0815, for 15 minutes, then took beginning soil
sample. Beginning soil PCB concentration was 73 ppm. Pumped recycle
reagent and makeup 1:1:2 into reactor, dumped dry makeup KOH into reactor.
Began mixing slurry in reactor at 0855. Started steam generator at 0905.
Opened steam to system at 0915. Reactor at 110°C, condensate was coming
over at 1015. At 1035, with the reactor temperature at 135°C, reagent and soil
began blowing over into condenser system. Steam pressure was turned down
slightly. By 1045 the condensate was clearing up nicely. We theorized that we
were seeing the residue of the "burp” from the last reaction. Steam pressure
turned back up to 120 psig. The wash tub used for washing out sample pans,
just outside the Pilot Plant, was sampled for PCBs. Soil PCB concentration in
reactor was still >10 ppm at 1400.

We noticed approximately 8 psig pressure inside the reactor. Condensate vent
lines were all open, some condensate was still coming over, but there must

- have been some sort of restriction in the line. By 1430 there was no more
condensate coming over, but the reactor was still showing +2 psig.
(Considered possibility that check valve in condenser line was clogged. Would
remove later and recheck.) At 1450 reactor temperature was at 148°C, so
steam pressure was turned down to approximately 65 psig. 1500 sample
showed 5.2 ppm, but we decided to run till we get a confirming sample at 1600.
Reactor temperature began to drop slightly at 1530, so steam pressure turned
up slightly to approximately 70 psig. Reactor still showed approximately +1
psig. Steam generator turned off at 1645.
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Weight of condensate in drum #1 after reaction was 81.5 Ib. Added condensate
weight plus 20% back to reactor: 98.0 Ib. Pressure in reactor went up to
approximately 10 psig when initial water was added (at 146°C reactor
temperature), then fell as more water was added. Closed vent valve after
adding water, and pressure climbed back to 6 psig, at 1700. Temperature in
reactor fell initially, then leveled off at 104°C. Hooked up cooler for steam jacket
at 1725. Quit cooling steam jacket at 1733, reactor temperature at 90°C, reactor
pressure at -5"Hg.

Set up to do centrifuging/reagent recovery on 6/30.

06/30/88 - Weight of condensate drum # 1 only increased one pound after
addition of condensate replacement on 6/29. No change in condensate drum

#2 or NixTox drum weight. Condensate drum #1 sampled for reagents and
PCBs.

- Began centrifuging/recovery operations. Reagent recovery quantities
somewhat disappointing: Liquid recovered = 58.0 Ib; soil recovered = 153.0 Ib.
116.0 Ib Wash #1 added and mixed X 30 minutes. Recovery of Wash #1:. A
Liquid recovered = 110. Ib; soil recovered = 215.5 Ib. 122.0 Ib Wash#2 added
and mixed X 30 minutes. Recovery of Wash #2: Liquid = 135.5 Ib; soil
recovered = 168.0 Ib. 120.5 Ib Wash #3 added and mixed X 30 minutes.
Recovery of Wash #3: Liquid = 129.0 Ib; soil = 192.5 Ib. Soil after centrifuging
Wash #1 was quite wet and sloppy. After centrifuging Wash #2 the soil was a
dry cake, as it was after Wash #3.

Cleaned out reactor, found a small amount of liquids, and what appears to be
KOH stuck to the sides.

Analysis of reagent, condensate and washes for PEG, TMH, DMSO and KOH
indicated that we would need to reconstitute with 50% fresh chemicals to bring
reagent mix up to proper strength. This was economically and technically
unacceptable. Countercurrent washing does not appear to be working as we
had hoped. Reaction scheduled for 7/1 was postponed so we could finish
analysis and come up with some ideas for getting chemicals back into the
reaction chain.

Q7/Q01/88 - Finished analyzing condensate and soil residual reagent fractions.
Found total recovery of PEG, TMH, DMSO in all of the washes is 90+%, but

~ recovery of KOH was <50%. When soil was titrated for KOH residual,
approximately 10-15% was found. Hence approximately 50% KOH was being
consumed in the reaction. It would appear that countercurrent washing was not
allowing us to get reagent components back into the recycle chain. We needed
some way to concentrate reagents and washes.

We removed check valve from reactor vent line. Theory: Check valve could be
part of problem in loss of DMSO, preventing any reflux back into reactor.
Condenser system was cleaned and flushed. General clean up done for entire
site.
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After discussing several options, we decided on distilling water off of all
recovered reagents and washes and the condensate, then adding the
remaining reagent back to the reaction. Planned to do test next week using a
55 gallon drum and drum heaters. Unfortunately the condensate from Reaction
#5 had already been dumped, after sampling. We would start recycling
condensate after the next reaction. We also planned to sample condensate at
different temperatures during the heat up to determine when the DMSO started
coming over. Planned to start sampling at 110°C, and in 5° increments
thereafter.

07/02 - 04/88 - No work on site.

Q7/05/88 - We assembled Distillation System (see schematic of Distillation
System, first iteration, Appendix ___) System consisted of 55 gallon drum still,
Teflon-lined stainless steel braided hose, 55 gallon distillate receiver drum (on
electronic scale), PVC tubing out of top of receiver drum, 50' 0.5" copper
refrigerator tubing in a wash tub (ice cooler/condenser), second 55 gallon drum
distillate receiver, PVC tubing to Clorox/water bubbler. We hooked up
temperature recorder to monitor progress and establish heat up curve.

Planned to do test on Distillation System 7/6 using 50 Ib 1:1:2, 25 Ib 45% KOH
and 75 Ib water.

Q7/06/88 - Set up to test Distillation System. Poured 1:1:2, KOH and water into
still drum. Applied drum heaters to still drum. Since level was so low, we could
only use one heater. Wrapped insulation blanket on still drum and plugged in
1000 watt drum heater. Began heating at 0810. Initial temperature: 30°C.

After heating for >4 hours temperature was only 94°C. Such a heat up rate was
unacceptably slow. We discontinued this test and considered heating
alternatives.

Settled on a gas (LPG) barbecue grill for heat source. Purchased barbecue grill
with advertised capacity of 40,000 Btu/Hr.

07/Q07/88 - Set up with grill tub and burner on blocks an ground, with lava

- rocks in place (see drawing, Appendix ___) Planned to test still with gas grill
7/8. Tried brief heat up, temperature went quickly to 115°C and water began to
boil off. Distillate receiver got unacceptably hot, vapors blew over into second
distillate receiver. Stainless steel braided, Teflon-lined hose is apparently
insufficient for cooling/condensing. We needed to consider another type of
cooler. Discovered a custom radiator manufacturer in Buffalo, said they might
be able to build us something on a rush basis. We stopped at Mr. Radiator
when we went to Buffalo to do other business.
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Picked up custom-built radiator (Mr. Radiator built it in 2 hours!) and installed in-
line on Distillation system. Hung radiator from one-high scaffold, wired an
inexpensive 20" 3-speed box fan to the back of the radiator, with a clear 1" PVC
line coming off the bottom of the radiator. Kept stainless steel braided line off
the still drum and ran it to the inlet on top tank of radiator (see drawing,
Distillation System, Second lteration, Appendix__ )

07/08/88 - Tested Distillation System with gas grill for heat source. Began
heating at 0845. Condensed 13.0 Ib by 1100, 54.0 Ib by 1400, stopped at 60.0
Ib at 1430, shut down test. Decided to go ahead with distilling reagents and
washes from Reaction #5.

Pumped reagent/washes into still drum via 1 gallon, 2200 g centrifuge to
remove as much solids as possible. Centrifuge removed only a total of 2.5 Ib
solids, another I1.5 Ib solids have settled in various containers.

Purchased a 40 Ib propane tank to supplement 20 Ib tank that came with the
gas grill.

Q7/Q9/88 - 0645: Dressed out to load reactor with 200.0 Ib soil from Drum #5,
for Reaction #6, Recycle #3. Set up to distill reagent and Washes #1 & #2, from
Reaction #5, in makeshift Distillation System. Began heating still at 0745,
beginning temperature 24°C. Distilled 8.0 Ib from still by 1040, still temperature
at 102°C. By 1440, 61.0 Ib of distillate had been collected. Reagent and
distillate from test run on 07/08/8 were sampled for reagent analysis. Soil in
reactor mixed for 15 min. and sampled for starting PCB concentration.

141.5 Ib distillate collected by 2030. No condensation noted in ice cooler or
collection drum #2. 150.0 Ib distillate collected by 2110, burner shut off,
insulation removed. Ending temperature 112°C

07/10/88 - (RXN #6) Reagent left in still drum after distilling off water = 104.5
Ib. Sampled reagent and distillate for reagent analysis. Analysis showed that
we needed to reconstitute with 15.5 Ib dry KOH, 5.5 Ib PEG and 15.5 Ib DMSO
to return reagent to original strength. Reagent from distillation and 1:1:2 for
refortification pumped into reactor. Dry KOH dumped into loading port of
reactor.

Beginning soil concentration PCB = 83 ppm

Started reactor mixing at 0920, steam generator started at 0921. 250KW diesel
generator immediately began to slow down, causing lights to dim and flicker,
motors to drag. Turned steam generator off, diesel generator recovers, sounds
normal. We left the diesel generator running, with the steam generator off, and
took amperage readings at various points in the electrical distribution. Found
that the diesel generator was not running at the appropriate speed, not
producing the power needed for the load. Decided to replace the fuel and air
filters, check again when replaced.
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Purchased fuel filter and installed. Unable to locate air filter, so we cleaned the
ons in the housing. Restarted the reaction at 1035. Generator shut down at
1040. Tried cleaning air filter, checked fuel flow, restarted reaction at 1155.
Generator shut down again at 1200. Planned to call mechanic from RB U'Ren,
restart reaction on 7/11.

Did general clean up, caught up on analysis.

Q7/11/88 - Mechanic arrived at 0900, replaced air filter, cleaned fuel pump
inlet. Generator ran fine after that. Restarted Reaction #6 at 1010. Reaction
progressed without incident till 1400 when condensate return pump on steam
generator failed. We disconnected pump on unit, replaced it with 0.75" mud
pump, were able to continue with reaction. While changing pumps over,
pressure in steam generator fell to 40 psig, reactor temperature fell to 128°C.

Condensate stopped coming over at 1415, so reactor vent closed. Pressure in
reactor climbed to around 4 psig by 1430. The reactor vent was cracked open
at 1440 when pressure in the reactor reached 8 psig.

Steam generator shut down at 1600. PCB concentration <10 ppm at 1500,
confirmed at 2.5 ppm at 1600. Total condensate in Condensate Drum #1 = 75.5
Ib. Added back condensate replacement plus 20%, or 89.0 Ib at 1625. With
reactor temperature initially at 138°C, reactor temperature dropped to 102°C.
Set up to cool reactor jacket at 1650, reactor temperature back up to 112°C.
Reactor temperature down to 90°C at 1654, stopped cooling pump.

07/12/88 - Weighed and took sample from condensate Drum #1, gained 1.5 Ib
from condensate replacement step.

Began centrifuging/recovery operation. Reagent recovery step went much as
Reaction #5. Liquid recovery = 88.0 Ib; soil recovery = 83.0 Ib. Wash#1, input
=119.5 Ib (Wash #3, Reaction #5); liquids recovery = 132.0 Ib; soil = 185.0 Ib.
Wash #2, input = 119.0 Ib (fresh water); liquids recovery = 126.0 Ib; soil
recovery = 165.0 Ib. Wash #3, input =116.0 Ib (fresh water); liquid recovery =
136.0 Ib; soil recovery = 209.0 Ib. Additionally there was a total of 60.5 Ib slurry
left in reactor, of which we decanted 7.5 Ib free liquid, leaving 53.0 Ib wet soil.

After analyzing the condensate from the last reaction, that contained >20%
DMSO, it was decided that all reagent recovery steps would include the
- condensate. This would help recover higher percentages of missing reagents.

Reagent, Wash #1 & 2, condensate drum #1, pumped into the still drum, via 1
gallon centrifuge. Recovered total of 2.0 Ib solids from Wash #1, none from
Reagent, Wash #2, or condensate. Pumped in total of 423.0 Ib on first pass,
unable to get 23.5 Ib of Wash #2 in still drum, due to space limitations. Begin
heating Distillation System at 1150. Will heat/distill for 24 hours, or until
approximately 290 Ib is distilled, or the temperature in still drum rises over
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110°C. Site personnel stayed with Distillation around the clock, to service the
system as necessary, and as fire watch. Still drum was boiling by 1700.

07/13/88 - Continued distilling water off reagent/condensate. 110.0 Ib
collected by 0200, temperature in still drum, 102°C.

200.0 Ib soil from Drum #6 loaded into reactor, for Reaction #7, mixed in reactor
for 20 min. Sample taken for starting soil PCB concentration.

202.0 Ib distillate collected by 1000 (10 AM). Distillation continued till 1555
when distillate weight reaches 276.0 Ib, still temperature reached 129°C. Heat
turned off, still drum insulation removed, began cooling with a 20" box fan.
Removed still drum from grill rack at 1745, decanted reagent into poly tub,
recovering 116.5 Ib. Last bit of reagent in drum was tarry and thick, poured very
slowly. Weight of still drum after dumping reagent = 54.5 Ib. Tare weight of still
drum = 39.5 Ib. Residual in still drum = 15.0 Ib. Distillate receiver and still drum
sampled for reagent analysis at 1820.

Got tare weights on condensate drum #1 and NixTox drum. Condensate drum
#1 was now 52.0 Ib. NixTox drum was now 289.0, but no condensate had
appeared in condensate drum #2, so it was theorized that NixTox had simply
absorbed some weight from the extremely high ambient humidity, or that the
weight change was due to scale tolerance.

Q7/14/88 - (RXN #7) Reagent refortification: 3.0 b DMSO, 2.0 b PEG, 17.0 Ib
dry KOH needed to bring reagent to original strength. Dry KOH dumped in
loading port of reactor, liquid reagent, 115.5 Ib + 5.0 Ib refortification pumped
into reactor through reagent loading port.

Started steam generator at 0740. Started reactor agitating at 0745, beginning
temperature, 54°C. Opened steam line to reactor at 0750.

Beginning soil PCB concentration was 108 ppm. Condensate began coming
over at 0845, reactor temperature, 113°C. Sample of condensate coming over
taken at 1120, reactor temperature 132°C. Another sample of condensate was
taken at 1145, reactor temperature 150°C. Steam pressure turned down, since
reactor at reaction temperature. Vent valve closed at 1215, as material was still
condensing over. PCB concentration was <10 ppm by 1200. Steam turned off
to reactor at 1320, 1300 sample PCB concentration was 1.1 ppm.

Condensate weight = 74.5 Ib. Pump 23.0 Ib of Wash #2, left over from
distillation, and 64.5 Ib of Wash #3, both from centrifuging/recovery steps on
Reaction #6, for total of 87.5 Ib condensate replacement (condensate + 20% =
87.5 Ib). Weight of condensate after adding replacement = 76.0 Ib, gain 1.5 Ib
from flash over. Unable to do all centrifuging/recovery steps on this date
because JR left for vacation.
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Hooked up cooling pump to jacket at 1340, began cooling, reactor temperature
at 110°C. Turned off cooling pump at 1350, reactor temperature 89°C. Set up
pumps for centrifuging/recovery steps. Did reagent recovery only. Reagent
recovered, liquids = 84.0 Ib, soil = 33.0 Ib (very poor soil recovery). Reagent
and Condensate were pumped into the still drum.

TG & JR leave for Syracuse.

Q7/15/88 - No work on site.

07/16/88 - Finished up recovery/Washes for Reaction #7,Wash #1 input, 56.0
Ib (from Wash#3 Reaction #6) and 58.5 Ib fresh water, agitated for 45 min;
recovery, liquids = 145.5 Ib + 5.0 Ib solids in tub, soil = 124.0 Ib. During the
Wash #1 Tim cut his finger on the drum feeding the centrifuge. Rogertook Tim
to the Emergency room where he received medical attention and sutures.
Returned to the site to add water for Wash #2.-

Q7/17/88 - Wash #2 input 116.0 Ib fresh water, agitated 60 min; recovery,
liquids = 120.0 Ib + 19.0 Ib in tub, soil = 85.0 Ib. Wash #3 input, 121.0 Ib fresh
water; recovery, liquids = 135.5, soil = 153.0 Ib.

As soon as Wash #1 was completed, it was pumped into the still drum with
reagent, via the 1 gallon centrifuge. As much of Wash #2 as would fit was
pumped in via the small centrifuge. Solids recovered from 1 gallon centrifuge =
5.5 Ib, from both Wash #1 & 2. Began heating reagent/washes for reagent
recycle, Reaction #7. Tried drum mixer in still drum, to see if we could cut down
on the amount of precipitated solids left when distillation complete.

Vapor leak developed around bung where drum mixer was installed in still
drum. Drum mixer removed at 1920. Still drum developed vapor leaks around
lid gasket at 1825. Heat turned off and drum allowed to cool overnight to correct
problems.

07/18/88 - Began heating Distillation System at 1130. Began to boil off

distillate at 1330, temperature at 102°C. Planned to run distillation overnight.

Initial boil-off rate high, 17.5-20.5 Ib/hour. A good bit of reagent boils over in
system. Would have to distill the distillate again when we return to site.

Q7/19/88 - Reagent recovered from distillation = 77.0 Ib. Total distillate found
in distillate receiver = 296.5 Ib, temperature at end, 122°C. Residual in still
drum = 51.0 Ib, material in bottom of drum is dry and cake-like. Residual solids
were sampled for reagent analysis, as were liquids.

07/2Q/88 - Sampled distillate from boil-off finished yesterday, for reagent

components. Sampled final soil from Reaction #7, Recycle #4 and soil/solids
from 1 gallon centrifuge, (Wash #1 & 2, reagent and condensate) for reagent
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components. Site shut down so RG & RLP can go to AmTek job, Lafayette, IN.
Planned to return in August.

08/09/88 - Returned to site after several weeks away. Crew consisted of Tim,
Jim and Roger, as Edwina is needed in Syracuse to finish other projects.
Began distillation of distillate/reagent from last reaction (#7). Distillate
contained an unknown amount of reagent that "burped" over in last distillation
run. Began heating, around the clock, at 1800, temperature 34°C.

Did general clean/straightened in preparation for Reaction #8, Recycle #5.
08/10/88 - Continued distillation of reagent/condensate from yesterday.

Loaded 200.0 Ib soil into reactor from Drum #7. Prepared for Reaction #8.

Shut down distillation run at 2115, total distilled = 226.5 Ib, temperature at
115°C.

08/11/88 - (RXN #8) Took sample of liquid and solids in still drum for reagent
analysis. Also sampled distillate in receiver for reagent analysis. Reagent
recovery in still drum: liquids = 22.5 b, solids = 4.5 Ib.

Mixed soil from Drum #7 for 15 minutes, took sample for beginning soil PCB
concentration. ~

Loaded reagents to reactor, 77.0 Ib from first distillation + 22.5 Ib (liquid) + 4.5 b
(solids) from second distillation , for a total of 104.0 Ib from distillation. Decided
to add solids since they may contain reagents that would be useful in the
reaction.

Reagent refortification: Dry KOH = 13.0 Ib, PEG = 2.0 Ib, TMH = 9.5 Ib, DMSO =
16.0 Ib, all added to reactor, total reagent = 144.5 Ib.

Started reactor and steam generator at 0935, beginning reactor temperature,
33°C. Opened steam valve to system at 1000. Beginning soil PCB
concentration: 92 ppm. Condensate began to come over in vent system at
1200, reactor temperature 113°C. Condensate stream sampled at 1335 for
reagent analysis, reactor temperature 120°C. PCB concentration to <10 ppm by
- 1600. Ending soil PCB concentration, 7.8 ppm at 1600. Closed vent valve in
reactor, began reducing steam pressure at 1430, reactor temperature 137°C.
Pressure in reactor goes to 15 psig, so vent valve was cracked open to relieve
pressure, reactor temperature >150°C. Valve was left open, but a slight
pressure remained in reactor, 1-2 psig. 1600 reactor sample was difficult to
obtain, perhaps because level in reactor was too low? Steam generator shut
down at 1630. Condensate collected from Reaction #8 = 60.0 Ib. Condensate
replacement added back to reactor = 72.0 Ib, or condensate + 20%, at 1655.
Temperature when condensate replacement added, 146°C. Reactor
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temperature fell to 116°C, slurry agitated 30 minutes. Jacket cool-down not
required since we planned to centrifuge the reaction after midnight.

08/12/88 - Began centrifuging/recovery for Reaction #8, Recycle 5 at 2400.
Reweighed condensate Drum #1, after adding condensate replacement back to
reactor (8/11), net weight = 64.0 Ib, a gain of 4.0 Ib from condensate
replacement flashing to steam, and condensing over. Condensate sampled for
PCB and reagent analysis.

Reagent recovery, liquids = 127.0 Ib (including 4.0 Ib solids); reagent recovery,
soil = 141.5 Ib. Wash #1, input, liquid = 123.5 Ib (from Wash #3, Reaction #7);
output, liquid = 131.5 Ib, soil = 144.5 Ib. Wash #2, input liquid = 116.0 Ib (fresh
water); output, liquid = 131.5 Ib, soil = 146.5 Ib. Wash #3, input liquid = 113.5 |b
(fresh water); output, liquid = 127.0 Ib, soil = 139.0 Ib. Emptied reactor,
recovered 41.0 Ib soil, 51.0 Ib liquids, making final recovery of soil = 180.0 Ib.

As soon as liquids from reagent recovery, Wash #1 and Wash #2 were out of
the centrifuge, sampled and weighed, they were pumped into the still drum.
Attempted to pump through the 1 gallon centrifuge into still drum, but the motor
on centrifuge froze up, so liquids pumped directly into still. Began heating still
with condensate, reagent, and Wash #1 as soon as still drum was filled, at
0530. Beginning temperature in the still drum was 34°C. Goal: Distill off 150.0
Ib or reach 115°C before adding Wash#2. Goal after adding Wash#2: Distill off
320.0 Ib total, or reach 115°C. Still drum began boiling at 0810. Initial
distillation rate = 12-14 Ib/hour. Remainder of Wash #2 added to still drum at
0001, 08/13/88, began reheat.

08/13/88 - Continued distillation of reagent and washes from Reaction #8.
After adding remainder of Wash #2 at 0001, reheated to boiling temperature.
Temperature at addition Wash #2, 63°C. Began to boil again at approximately
0230.

Continued distillation, did general clean up and maintenance. Continued
analysis chores.

Still drum temperature reached 115°C at 2230. Heating stopped, insulation
removed from still drum to allow drum to cool, ending weight of distillate = 245.5
Ib.

08/14/88 - Net weight of reagent in still drum = 154.0 Ib. Reagent dumped into
poly tub for pumping into reactor. Much of reagent weight in still drum was
solids, nearly half. Net liquids = 72.5 Ib, net solids = 67.0 Ib. Sampled both
liquids and solids for reagent components. Sampled distillate for reagent
components. Solids would be loaded into the next reaction (#9) since they
contained reagent materials.
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Loaded 201.0 Ib soil from Drum #8, in preparation for Reaction #9, Recycle #6.
Agitated 15 minutes and sampled for beginning soil PCB concentration. Got
new tare weights on both reaction condensate drums and NixTox drums, no
measurable changes in Condensate #2, or NixTox, but Condensate #1 was
now +2.5 |b due to solids left over from various "burp" episodes. Tare weight
still drum was +11.5 Ib, due to solids caked on bottom and sides.

08/15/88 - (RXN #9) Reagent refortification: TMH = 6.0 Ib, dry KOH = 14.5 Ib
added to reactor to bring reagent to original strength. Total reagent, including
solids from still drum = 174.5 Ib.

Started reactor agitating at 0745, started steam generator at same time.
Beginning reactor temperature, 43°C. Opened steam to reactor at 0755.
Beginning soil PCB concentration: 97 ppm. Began condensing volatiles over
at 0910, reactor temperature at 107°C. PCB concentration 10 ppm by 1200.
Sampling became very difficult by 1300, we were unable to obtain a sample.
Steam generator shut down at 1315. PCB concentration 5.7 ppm at 1300.
Swapped electrical leads to 5S0KW diesel generator, kept mixing slurry. Net
weight condensate boiled over = 83.0 Ib. Pumped in condensate equivalent +
20%, 101.0 Ib water, for condensate replacement, resolubilized KOH, reactor
temperature at 136°C. Condensate sampled for PCB concentration and
reagent components.

Set up pumps and other equipment for centrifuging/reagent recovery steps.

08/16/88 - Began centrifuging/recovery step at 2400. Reagent recovery,
liquids = 104.5 Ib, soil = 175.0 Ib. Wash #1 input = 127.0 Ib (from Wash #3,
Reaction #8); output, liquids = 139.0 Ib, soil = 192.5 Ib. Wash #2 input = 116.5
Ib (fresh water); output, liquids = 119.5 Ib, soil = 180.0 Ib. Wash #3 input =
110.0 Ib (fresh water); output, liquids = 120.5 Ib (including 6.0 Ib emptied from
reactor), soil = 135.0 Ib (including 78.5 Ib soil emptied from reactor). Each wash
output, liquids and sampled for reagent components as it came out of
centrifuge. Final, washed soil sampled for reagent components.

As reagent and Wash #1 were recovered from centrifuging step they were
pumped into still drum. 1 gallon centrifuge still not working, so reagents and
washes not checked for residual solids. Began heating still drum at 0400 with
condensate,reagent, and Wash #1. Beginning temperature 32.5°C. Began to
boil over distillate at 0730 - 0745, temperature at 96°C. (Note: Still
temperatures showed less than boiling temperature of 100°C since Fluke
instrument needs complex calibration that the crew didn't have to time to
execute.) Wash #2 added into still drum at 2300. Total distillate in recsiver
when Wash #2 added = 147.0 Ib. Temperature in still dropped to 72°C when
Wash #2 added. Still drum began to boil again at 0130 on 08/17/88.
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08/17/88 - Continued with reagent distillation. Shut down heating on still drum
at 1600. Removed insulation and begin cooling drum with 20" box fan.

Total distillate in receiver drum = 241.5 Ib. Reagents dumped out of still drum,
liquids = 144.0 Ibs, solids = 31.0 Ib. Liquids and solids sampled for reagent
components. Weight of still drum after scraping out solids = 57.0 Ib; tare weight,
before this distillation run = 57.5 Ib, so we apparently were more efficient at
scraping out solids this time.

Loaded reactor with 200.0 Ib soil from Drum #9 for Reaction #10, Recycle #7.
Soil mixed 15 minutes and sampled for beginning soil PCB concentration.

Reagent refortification: Needed to add, PEG = 0.0 Ib, TMH = 0.5 Ib, DMSO =
11.51b, dry KOH = 11.5 Ib, to bring reagent to original strength.

Rented high pressure power washer for general decon and equipment
cleaning.

08/18/88 - (RXN #10) Loaded reagents into reactor, 144.0 Ib liquids from
distillation, 31.0 Ib solids from distillation, 0.5 Ib fresh TMH, 1.5 Ib fresh DMSO
11.5 Ib dry KOH, for total 198.5 Ib reagent.

Started reactor and steam generator at 0730. Beginning reactor temperature
36°C. Opened steam to system at 0745. Began condensing material over at
0820, reactor temperature at 110°C. Condensate turned black almost
immediately, probably from reactor being a little too full, and foaming/
overflowing as water was boiling off. Condensate cleared up at 0830.
Beginning soil PCB concentration: 79 ppm. PCB concentration to <10 ppm by
1300. Shut steam down at 1400, after taking confirming PCB sample from
reactor. Condensed over 128.5 |b in condensate drum #1. Added condensate
makeup 129 Ib at 1415. Condensate drum gained 1.0 Ib in flashover when
adding replacement into reactor. Condensate sampled for PCB and reagent
components. Took sample of final reaction slurry for centrifuge testing by Bird
Centrifuge, 52.0 Ib. Reweighed condensate drum #2 and NixTox drum, no
change. Shut down reactor and processing area. Planned to return on
graveyard shift to do centrifuging/recovery step.

Began equipment cleaning/general decon with power washer.

08/19/88 - Began reagent recovery/washing step at 2400. Reagent output,
liquids = 125.0 Ib, soil = 153.5 Ib. Wash #1, input = 114.0 Ib (Wash #3, Reaction
#9); output, liquids = 136.0 Ib, soil = 153.0 Ib. Wash #2, input = 110.5 Ib (fresh
water); output, liquids = 110.5 Ib, soil = 123.0 Ib. Wash #3, input=111.0 Ib
(fresh water); output, liquids = 136.0 Ib (inciuding 16.0 Ib left in reactor), soil =
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153.0 Ib (including 34.0 Ib left in reactor). Each wash and soil output was
sampled for reagent components, as was final washed soil.

Finished equipment cleaning, decon. Disassembled centrifuge and distillation

scaffolding, returned to rental vendor. Returned power washer to rental vendor.
Crew dispersed to various homes for several days off. Planned return to site on
night of 08/25/88.

08/20 - 25/88 - No work on site.

08/26/88 - 0700 Took wipe samples for PCBs. Sampled inside reactor;
underneath reactor on support plate; dike inside trailer in front of reactor; inside
south wall of tent, nearest working end of trailer; inside 1 gallon centrifuge,
inside 5 gallon centrifuge; blank was taken while standing inside process dike.

Staged and numbered waste drums for shipment via ENSCO early in
September. Staged and numbered 39 drums, two with Hypalon and poly sheet
dike material, five with used protective clothing, fourteen with liquid wastes and
eighteen with solids/soil wastes.

08/27 - 09/01/88 - No work on site.

09/02/88 - On site to take samples of reacted soils for Ebasco. Took one
sample to send to Hittman Ebasco Associates, 9151 Ramsey Rd., Columbia,
MD 21045, Attn: Betsy Picural. Took four samples to send to IT Corporation,
17605 Fabrica Way, Suite A, Cerritos, CA 90701, Attn: Lynda Deschambault.
Took one sample to send to NUS Corporation, Laboratory Services, 5350
Campbello Run Rd., Pittsburgh, PA 15205, Attn: Mary Beth Stefanosky.

Labeled all drums for shipment with required ORM-E labels. Weighed all
drums, some are in excess of 600.0 Ib. Finished at 2200.

09/03 - 09/05/88 - No work on sits.

09/06/88 - Loaded waste drums into rental truck, rolled drums into van on a
ramp. All ready for ENSCO to pick up on 9/7.

09/07/88 - ENSCO here to pick up wastes. Drums loaded into transporter from
rental truck, went quite smoothly.

A drum with a small amount of reacted slurry is discovered under the temporary
table inside the tent. The drum was missed when packing up waste drums.
Sampled for PCB.

09/08 - 09/19/88 - No work on site.

09/20/88 - RG on site to pick up 5 gallon sample for centrifuge testing by Bird
Centrifuge in Boston.
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09/21/88 - RG drove to Boston with samples.
09/22/88 - RG at Bird Centrifuge for slurry testing.
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Appendix 3 - Run sheets from pilot plant operation
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Galson Research Corp. Run Sheet, Wide Beach Pilot Test

Run # 1 Site Personnel, RG, TG, EM, RP, JR Date: 06/01 - 02/88
(Note: All Weights in pounds, unless other wise noted) Recycle #
Soil Weight Added: 200.0lb Percent Moisture: 11.5%
Reagent Recycled from Previous Reaction Makeup Reagents to original concentrations
Chemicals Liquids  Solids
KOH KOH(dry) 18.5 (45% of 41 |b aqueous)
PEG PEG 21.5
TMH TMH 21.5
DMSO DMSO 43
Water
Total
Total, w/Makeup 127
Reactor RPM 50
REACTION
‘Reactor | ‘Steam Generator PCB Conc, ppm
Time Amps Temp, °C Amps  Press, psig Wet  Dry
start 0930 8 . 26 30
1100 2.7 1.9
1.7 1.1
1 0.7
Final soil 0.17
Turn off steam generator, time: 1407
Temp before adding KOH solution water back to reactor: Time: 1535
Temp after adding water back to reactor:
Time, stop mixing: 1605
Notes: Temp probe not long enough to reach slurry

in reactor, reactor showed 55°C through most
of the reaction.
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Galson Research Corp. Run Sheet, Wide Beach Pilot Test

- Cond. Drum #t1 Cond.Drum #2 Nixtox Drum

Initital Weight 50.5 51.5 286.5
Final Weight 107.5 51.5 288
Lbs. gained 57 0 1.5
Weight after
solution water 106.5
Lbs. gained -1 (scale tolerance)
REAGENT RECOVERY LARGE CENTRIFUGE (approx. 500 Gs)
Final Soil Condensate
Reagent Wash #1 Wash #2 Wash #3 After Washes (Liquids)
{solids)
Water Source fresh fresh fresh
Water Added 55 126 126
Mix Time 30min 30min 30min
Liquid or Mass
recovered 83.5 187.5 *126 125 57
KOH 0.7 11.9 5.7 3.7 0
PEG 14.2 2.8 0.4 - 0 0
TMH 12.9 3 2.3 ' 1 0.5
DMSO 20 4.5 3.3 0.7 12.1
Soil recovered *125
Soil lost

%Moisture 25.90%
Solids recovered
sm. centrifuge

REAGENT DISTILLATION

Liquids, Lbs Solids, Lbs Total, Lbs.
PEG
TMH
DMSO
KOH
Total
Notes: *Estimated weights, because handle was bumped and

reactor emptied precipitously, scattering all over the
inside of the process trailer.
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Galson Research Corp. Run Sheet, Wide Beach Pilot Test

- Total

Run # 2 Site Personnel, RG, TG, EM, RP, JR Date: 06/06 - 07/88
(Note: All Weights in pounds, unless other wise noted) Recycle #
soil Weight Added: 200.0lb Percent Moisture: 20.0%
Reagent Recycled from Previous Reaction Makeup Reagents to original concentrations
Chemicals Liquids  Solids
KCH KOH (dry) 18 (45% of 40Ib. aqueous)
PEG PEG 20.1
TMH TMH 20.1
DMSO DMSO 40.3
Water
~ Total, w/Makeup 120.5

Reactor RPM 50

REACTION

- Reactor Steam Generator PCB Conc, ppm
Time Amps Temp, °C Amps  Press, psig Wet  Dry
start 0820 9 83 106
0300 9 "85 95 77 85.9
1000 9 112 50 72 53.4
1100 9 122 50 63 46.2
1200 9 126 50 31 25.5
1300 9 130 75 14 10.8
1400 9 143 100 5.5 4.5
1500 9 150 50 3.5 2.6
1600 9 143 40 1.7 1.4
1700 9 149 Final soil 1.1

Turn off steam generator, time: 1715, and again @ 1915
Temp before adding KOH solution water back to reactor: 136°C Time: 1815

Temp after adding water back to reactor: 120°C
- Time, stop mixing: 2015
Notes: 1955 added another 110.5lb water after "burp” over in

condensate system, reagent and soil boiling over.

WBRunSht2, Page 1
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Galson Research Corp. Run Sheet, Wide Beach Pilot Test

- o Cond. Drum #1

Cond.Drum #2

Nixtox Drum

Initital Weight 51 51 288
Final Weight 130.5 52 2886.5
Lbs. gained 79.5 1 -1.5
Weight after (scale tolerance) (scale tolerance)
solution water 239.5

. Lbs. gained 109 See chronology for further explanation.

REAGENT RECOVERY LARGE CENTRIFUGE (approx. 500 Gs)

- TMH

centrifuge, pumps and hoses after this reaction.

WBRunSht2, Page 2
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Final Soil Condensate
Reagent Wash #1 Wash #2 Wash #3 After Washes (Liquids)
(solids)
- Water Source fresh fresh fresh
- Water Added 212.5
Mix Time 30min 30min 30min
Liquid or Mass
recovered 19 258 188.5
KOH . 5.7 1.8
PEG 1.5 7.7 9.9
TMH 1 5 6.5
DMSO 1.3 7.5 23.4
Soil recovered
Soil lost
, %Moisture 25.8
Solids recovered
. sm. centrifuge
REAGENT DISTILLATION
Liquids, Lbs Solids, Lbs Total, Lbs.
PEG
DMSO
. KOH
Total
Notes: No washes done on Reaction #2. Ordered 5 gallon



Galson Research Corp. Run Sheet, Wide Beach Pilot Test

Run# 3

,oil Weight Added: 200.0lb

Reagent Recycled from Previous Reaction

Chemicals
KOH

PEG

TMH
DMSO
Water

Liquids  Solids

Total

Total, w/Makeup

Reactor RPM 50

Reactor
Time Amps Temp, °C
start 0822 9.5 22
0300 9.5 786
1000 12 150
1100 11 148
1200 10 150
1300 11 144

Turn off steam generator, time:

Site Personnel, RG, TG, EM, JR
(Note: All Weights in pounds, unless other wise noted)

Date: 06/18 - 19/88

Recycle #

Percent Moisture: 20.0%

Makeup Reagents to original concentrations

KOH (dry) 18.2

PEG 20.4
TMH 20.4
DMSO 40.7
122
REACTION

Steam Generator
Amps  Press, psig

1320

Temp before adding KOH solution water back to reactor:

Temp after adding water back to reactor:

Time, stop mixing: 1500

Notes:

WBRunSht3, Page 1

159

(45% of 40.5lb. aqueous)

PCB Conc, ppm

Wet  Dry
260 276
130 139
13 11
3.3 2.4
3.4 2.9
1.4 1
Final soil 2.4
Time: 1400



Galson Research Corp. Run Sheet, Wide Beach Pilot Test

- Cond. Drum #1 Cond.Drum #2 Nixtox Drum

Initital Weight 52 52 286.5
Final Weight 91.5 52 286.5
Lbs. gained 39.5 0 0
Weight after

solution water 81.5

Lbs. gained 0

REAGENT RECOVERY LARGE CENTRIFUGE (approx. 500 Gs)

~ TMH

. : Final Soil Condensate
Reagent Wash #1 Wash #2 Wash #3 After Washes (Liquids)
{solids)
Water Source fresh fresh fresh
 Water Added 48.5 :
© Mix Time 30min 30min 30min
Liquid or Mass
recovered 101 244 39.5
KOH 0.4 10.7 0.1
PEG 20.2 . 7.4 0
TMH 13.1 3.5 0.4
- DMSO 15.7 5.5 9
Soil recovered
3oil lost
%Moisture 25.8
Solids recovered
sm. centrifuge
REAGENT DISTILLATION
Liquids, Lbs Solids, Lbs Total, Lbs.
PEG
DMSO
KOH
Total
Notes: No washing done for this reaction.
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Galson Research Corp. Run Sheet, Wide Beach Pilot Test

Run# 4

Soil Weight Added: 200.0lb

Reagent Recycled from Previous Reaction

Chemicals Liquids  Solids

KOH

PEG

TMH

DMSO

Water

Total

Total, w/Makeup

Reactor RPM 50

Reactor -

Time Amps Temp, °C

start 0825 8 20
0900 9 70
1000 9 118
1100 9 130
1200 9 142
1300 9 148
1400 9 150

Turn off steam generator, time:

Temp before adding KOH solution water back to reactor:
Temp after adding water back to reactor:

Time, stop mixing: 1730

Notes:

Site Personnel, RG, TG, EM, JR
(Note: All Weights in pounds, unless other wise noted)

Recycle

Percent Moisture: 20.2%

Date: 06/26 - 28/88
#1

Makeup Reagents to original concentrations

KOH(dry)  18.2

1405

(45% of 40.5lb aqueous)

PEG 20
TMH 20
DMSO 40
120.5
REACTION
Steam Generator PCB Conc, ppm
Amps  Press, psig Wet  Dry
60 77.8
100 30 35.2
70 120 88 65.2
70 120 24.5
50 120 7.8
<50 75 2.1
<50 75 1.4
Final soil 1.2
146°C Time: 1420

106°C

WBRunSht4, Page 1
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Galson Research Corp

Initital Weight
Final Weight
Lbs. gained
Weight after
solution water
Lbs. gained

REAGENT RECOVERY LARGE CENTRIFUGE (approx. 500 Gs)

Reagent

Water Source fresh

. Water Added 84
- Mix Time

Liquid or Mass
recovered 64.
KOH 0
PEG 12
TMH 9.
DMSO 13

Soil recovered 147.5

- Soil lost 3.5

Solids recovered
sm. centrifuge

Liquids, Lbs

- TMH

KOH

Total

Notes:

Cond. Drum #1

52
122
70

171
49

Wash #1

fresh
117.5
120 min.

(see chronology, re:

Cond.Drum #2

reactor, "burp.”

. Run Sheet, Wide Beach Pilot Test

Nixtox Drum

solution water back to reactor after adding)

Wash #3

Wash #2
fresh fresh
116 - 115/5
150 min. 30 min.
123.5 119
1.1 0.6
3 0.7
1.5 0.7
2.2 0.9
115 144.5
0
%Moisture
REAGENT DISTILLATION

Solids, Lbs

WBRunSht4, Page 2
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286.5
286.5
0
Still reheating
Final Soil Condensate
After Washes (Liquids)
(solids)
144.5 119 (incl. soil)
0.7 .
117 1.5
0.5 4.4
0.5 16.8
33.30%

Total, Lbs.



Galson Research Corp. Run Sheet, Wide Beach Pilot Test

Run# 5 Site Personnel, RG, TG, EM, JR Date: 06/29 - 30/88

(Note: All Weights in pounds, unless other wise noted) Recycle #2

Soil Weight Added: 200.0lb Percent Moisture: 22.1%

Reagent Recycled from Previous Reaction Makeup Reagents to original concentrations

Chemicals Liquids  Solids

KOH 0.9 KOH(dry) 17

PEG 12.3 PEG 11

TMH 8.9 TMH 11

DMSO 12.6 DMSO 22

Water 27.3

Total 62

Total, w/Makeup 123

Reactor RPM 50

REACTION
Reactor Steam Generator | PCB Conc, ppm

Time Amps Temp, °C Amps  Press, psig Wet  Dry

start 0855 10 36 _ 73.2
1000 9 96 80 30 70.9
1100 9.5 126 60 120 57.5
1200 10 127 70 120 40.2
1300 9.5 136 60 120 24.6
1400 9.5 140 50 120 ' 11
1500 9 149 <50 95 . 5.2
1600 9 148 <50 75 3.3

Final soil 2.5

Turn off steam generator, time: 1645

Temp before adding KOH solution water back to reactor: 146°C Time: 1645

Temp after adding water back to reactor: 104°C

Time, stop mixing: 1735

Notes: 1700: Reactor cooled to approximately 90°C with pumping

water through steam jacket, after solution water added back.
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[nitital Weight
Final Weight
Lbs. gained
Weight after
solution water
Lbs. gained

Water Source
Water Added

Mix Time
Liquid or Mass
recovered
KOH

PEG

TMH

DMSO

Soil recovered
Soil lost

Galson Research Corp. Run Sheet, Wide Beach Pilot Test

Cond. Drum #1

51.5
133
81.5

133
0

Cond.Drum #2 Nixtox Drum
51.5 286.5
51.5 289

0 2.5
(scale tol.)

REAGENT RECOVERY LARGE CENTRIFUGE (approx. 500 Gs)

Solids recovered

sm. centrifuge

KOH
TMH
Water
Total

Notes:

Reagent Wash #1
*Wash #1  *Wash #1&2
90.5 20 Wash#1
35 min.
58 110.5
0.4 3.8
10.2 8.7
7.9 6.2
11.8 9.8
153 215.5
0 7
0.5 0.5
Liquids, Lbs
2.4
14.3
20.8
24.7
42.3
104.5

Wash #2 Wash #3 Final Soil Condensate
After Washes (Liquids)
*Wash#2&3 *W#3,frsh (solids)
22 Wash#2 20 Wash#3

100 Wash#2 99 Wash#3 100.5 fresh

60 min. 60 min.

135.5 129 192.5 81.5
3.3 1.7 3.2 0.2
4.1 2.8 1.2 0.2
4.3 1.9 1.3 1.5
6.8 3 1.4 8.1
168 192.5
2.5 0

%Moisture 32.00%

1.5
REAGENT DISTILLATION

Solids, Lbs Total, Lbs.
2.4
14.3
20.8
24.7
42.5
104.5

*Washes are from Reaction #4, an attempt to get
reagents back into recycle chain.
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Galson Research Corp. Run Sheet, Wide Beach Pilot Test

Run# 6 Site Personnel, RG, TG, EM, JR Date: 07/10 - 13/88
(Note: All Weights in pounds, unless other wise noted) Recycle #3
Soil Weight Added: 200.0lb Percent Moisture: 18.8%
Reagent Recycled from Previous Reaction Makeup Reagents to original concentrations
Chemicals Liquids  Solids
KOH 2.4 KOH(dry) 15.5
PEG 14.3 PEG 5.5
TMH 20.8 TMH 0
DMSO 24.7 DMSO 16
Water 42.3
Total 104.5
Total, w/Makeup 141.5
Reactor RPM 50
REACTION
Reactor Steam Generator PCB Conc, ppm
Time Amps Temp, °C Amps  Press, psig Wet  Dry
start 0920 83
start 1010 25 '
1100 9 80 50 15 121
1200 9 112 60 40 55.3
1300 9 124 75 65 - (vial broke)
1400 9 130 65 30 11 :
1500 9 150 50 85 4.8
1600 9 149 50 70
Final soil 2.7
Turn off steam generator, time: 1600
Temp before adding KOH solution water back to reactor: 138°C Time: 1630
Temp after adding water back to reactor: 105°C
Time, stop mixing: 1700
Notes: * Reaction interrupted by diesel generator problems on 07/10.:

Finally restarted 07/11/88, after sitting unheated overnight.
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Initital Weight
Final Weight
Lbs. gained
Weight after
solution water
Lbs. gained

Water Source
Water Added
Mix Time
Liquid or Mass
recovered
KOH

PEG

TMH

DMSO

Soil recovered
Soil lost

Solids recovered

sm. centrifuge

KOH
TMH
Water -
Total

Notes:

Galson Research Corp. Run Sheet, Wide Beach Pilot Test

Cond. Drum #1 Cond.Drum #2
51.5 52
127 52
75.5 0
128.5
1.5

REAGENT RECOVERY LARGE CENTRIFUGE (approx. 500 Gs)

Reagent Wash #1 Wash #2 Wash #3
fresh *Wash#3 fresh fresh
89 119.5 119 116
40 min. 65 min. 60 min.
88 132 126 125
1.2 5.5 3 1.4
7.7 2.7 1.5 1
6.4 4 1 0.75
13.7 7.4 1.5 1.5
83 185 165 209
2 2 0 -3.5
%Moisture
0 2 0
REAGENT DISTILLATION
Liquids, Lbs Solids, Lbs
0.8
18.1
21.6
37.4
38.6
116.5

*Washes are from Reaction #5.

WBRunSht6, Page 2
16

Final Soil
After Washes
(solids)

o wh
D W o

44.90%

Nixtox Drum

289
289
0

Condensate
(Liquids)

OO0 Oy
o=

Total, Lbs.
0.8
18.1
21.6
37.4
38.6

116.5



Galson Research Corp. Run Sheet, Wide Beach Pilot Test

Run# 7

Soil Weight Added: 200.0ib

Reagent Recycled from Previous Reaction

Chemicals Liquids  Solids

KOH 0.8

PEG 17.9

TMH 21.4

DMSO 37

Water 38.4

Total 115.5

Total, w/Makeup

Reactor RPM 50

Reactor

Time Amps Temp, °C

start 0745 54
0800 113
1000 9 119
1100 9 128
1200 9 >150
1300 9 150

Turn off steam generator, time:

Time, stop mixing: 1430

Notes: *

Site Personnel, RG, TG, EM, JR
(Note: All Weights in puun;is, unless other wise noted)

Percent Moisture: 22.1%

Date: 07/14 - 120/88
Recycle #4

Makeup Reagents to original concentrations

1320
Temp before adding KOH solution water back to reactor:
Temp after adding water back to reactor:

KOH(dry) 17
PEG 2
TMH 0
DMSO 3
137.5
REACTION
Steam Generator
Amps  Press, psig
50 © 30
60 35
70 52
<50 90
0 60
145°

106°C

PCB Conc, ppm
Wet  Dry
109
43.6
67.8
26.3
4.7
1.1

Final soil 1.7

Time: 1330

Reaction interrupted by diesel generator problems on 07/10.

Finally restarted 07/11/88, after sitting unheated overnight.

WBRunSht7, Page 1
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Initital Weight
Final Weight
Lbs. gained
Weight after
solution water
Lbs. gained

Galson Research Corp. Run Sheet, Wide Beach Pilot Test

Cond. Drum #1 Cond.Drum #2

52 51.5
126.5 52
74.5 0.5
128

1.5

REAGENT RECOVERY LARGE CENTRIFUGE (approx. 500 Gs)

Reagent Wash #1 Wash #2 Wash #3
Water Source  *Wash2&3 *Wash3/fresh fresh fresh
Water Added 23Wash2 56Wash#3 116 121
64.5Wash3 58.5 fresh
Mix Time 45 min. 60 min. 30 min.
Liquid or Mass
recovered 1170 145.5 139.5 135.5
KOH 0.9 7 3.1 1.5
APEG 24.2 11.2 4.4 1.6
TMH 10 4.5 1.8 0.8
DMSO 27.7 5.7 2.6 1.1
Soil recovered 32 124 85 158.5
Soil lost 1 3 0 -3
%Moisture
Solids recovered
sm. centrifuge 55. 0
REAGENT DISTILLATION
Liquids, Lbs Solids, Lbs
KOH 4.8
PEG 18.1
TMH 10.3
DMSO - 24
Water 42.3 T 4.5
Total 99.5 4.5
Notes: *Washes are from Reaction #6.

tReagent and condensate mixed on this reaction.
APEG recovery so high because mechanical seal leaking

PEG into reactor

WBRunSht7, Page 2
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(scale toleranc

Final Soil
After Washes
(solids)

OO O~ W,
D WNN

25.80%

(not analyzed)

Nixtox Drum

289
289
0

Condensate
(Liquids)

—

Total, Lbs.
4.8
18.1
10.3
24
46.8

104



Galson Research Corp. Run Sheet, Wide Beach Pilot Test

Run# 8 Site Personnel, RG, TG, JR Date: 08/11 - 13/88

(Note: All Weights in pounds, unless other wise noted) Recycle #5

3oil Weight Added: 200.0lb Percent Moisture: 20.3%

Reagent Recycled from Previous Reaction Makeup Reagents to original concentrations

Chemicals Liquids  Solids

KOH 4.8 KOH(dry) 13

PEG 18.1 PEG 2

TMH 10.3 TMH 9.5

DMSO 24 DMSO 16

Water 42.3 4.5 (not analyzed)

Total 104.5

Total, w/Makeup 144.5

Reactor RPM 50

REACTION
Reactor Steam Generator PCB Conc, ppm

Time Amps Temp, °C Amps  Press, psig Wet  Dry

start 0935 9 33 78
1100 8 97 <50 10 21
1200 8 113 <50 22 50
1300 9 117 50 35 23
1400 9 125 65 55 14
1500 9 145 <50 80 9.9
1600 8.5 150 <50 82 5.7

Final soil 3
- Turn off steam generator, time: 1630

Temp before adding KOH solution water back to reactor: 146°C Time: 1655

Temp after adding water back to reactor: 116°C

Time, stop mixing: 1730

Notes: * Reaction interrupted by diesel generator problems on 07/10.

Finally restarted 07/11/88, after sitting unheated overnight.
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Galson Research Corp. Run Sheet, Wide Beach Pilot Test

- Cond. Drum #1 Cond.Drum #2

Initital Weight 53 52.5
Final Weight 113 52.5
Lbs. gained 60 0
Weight after
solution water 117
Lbs. gained 4
REAGENT RECOVERY LARGE CENTRIFUGE (approx. 500 Gs)
Reagent Wash #1 Wash #2 Wash #3 Final Soil
After Washes
Water Source fresh *Wash3 fresh fresh (solids)
Water Added 72 123.5 116 113.5
Mix Time 30 min. .30 min. © 30 min.
Liquid or Mass
recovered 127 131.5 127 127 180
KOH 1.1 3.9 2 1.3 2.3
APEG 14.6 9.3 5.1, 2.7 0
TMH 7.2 4.7 2.8 1.2 0.3
DMSO 14.4 8.8 3.7 1.5 0.8
Soil recovered 141.5 145 125.5 . 180
Soil lost 1 0.5 -1 0.5
Y%Moisture 41.00%
Solids recovered
sm. centrifuge 5.5 0 Centrifuge motor seized.
REAGENT DISTILLATION
Liquids, Lbs Solids, Lbs
KOH 0.3 3.4
PEG 25.7 7.7
TMH 9.9 3.9
DMSO 28.8 11.7
Water - 7.8 (unknown) 40.1 (unk. & water
Total 72.5 4.5
Notes: *Washes are from Reaction #7.

tReagent and condensate mixed on this reaction.
APEG recovery so high because mechanical seal leaking
PEG into reactor
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Nixtox Drum

287
287
0

Condensate
(Liquids)

COOOOg

Total, Lbs.
3.7
33.4
13.8
40.5
47.9

139



Galson Research Corp. Run Sheet, Wide Beach Pilot Test

Run# 9

3oil Weight Added: 201.0lb

Reagent Recycled from Previous Reaction

Chemicals Liquids  Solids
KCH 0.3 3.4
PEG 25.7 7.7
TMH 9.9 3.9
DMSO 28.8 11.7
Water 7.8 40.1
Total 139.3
Total, w/Makeup
Reactor RPM 50
Reactor
Time Amps Temp, °C
start 0745 9.5 43
0300 9 101
1000 8.5 113
1100 8.5 127
1200 8.5 150
1300 8.5 149
1400

Turn off steam generator, time:

Time, stop mixing: 1440

Notes:

Site Personnel, RG, TG, JR
(Note: All Weights in pound_s, unless other wise noted)

Date: 08/15 -17/88

Percent Moisture: 26.0%%

Recycle #6

Makeup Reagents to original concentrations

(unknown)

1330
Temp before adding KOH solution water back to reactor:
Temp after adding water back to reactor:

KOH(dry) 14.5
PEG 0
TMH 6
DMSO 0
159.8
REACTION
Steam Generator
Amps  Press, psig
55 22
65 40
85 68
<50 85
0 70
130°CC

110°C
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PCB Conc, ppm

Wet

Final soil

Time: 1355

Dry
86
24
33
22
10
(unable to sample)

5.7



[nitital Weight
Final Weight
Lbs. gained
Weight after
solution water
Lbs. gained

Water Source
Water Added
Mix Time
Liquid or Mass
recovered
KOH

PEG .

TMH

DMSO

Soil recovered
Soil lost

Galson Research Corp. Run Sheet, Wide Beach Pilot Test

Cond. Drum #1

53
113
60

117
4

Cond.Drum #2

REAGENT RECOVERY LARGE CENTRIFUGE (approx. 500 Gs)

Solids recovered

sm. centrifuge

KOH
TMH
Water -
Total

Notes:

Reagent Wash #1 Wash #2 Wash #3 Final Soil
After Washes
fresh *Wash3 fresh fresh (solids)
101 S 127 111 115.5
30 min. 30 min. 30 min.
104 139 119.5 120 221.5
117 5.6 2.4 1.3 4.1
18.2 7 3 2 0.6
13.8 4.4 1.8 1.3 0.3
13.7 6.1 2.5 1.3 0.4
177 184 140 221.5
2 1.5 -3 0
%Moisture 46.90%
55 0 Centrifuge not repaired yet.
REAGENT DISTILLATION
Liquids, Lbs Solids, Lbs
5.2 2.4
21.7 1.2
17.7 1.6
27.9 0.8
71.5 (unknown) 25 (unk. & water
144 31

*Washes are from Reaction #8.
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Nixtox Drum

287
287
0

Condensate
(Liquids)

83-
0.2

10

Total, Lbs.
7.6
22.9
19.3
28.7
96.5

175



Galson Research Corp. Run Sheet, Wide Beach Pilot Test

Run # 10 Site Personnel, RG, TG, JR Date: 08/18 -19/88

(Note: All Weights in pounds, unless other wise noted) Recycle #7

soil Weight Added: 200.0lb Percent Moisture: 24.1%%

Reagent Recycled from Previous Reaction Makeup Reagents to original concentrations

Chemicals Liquids  Solids

KOH 5.2 2.4 KOH(dry) 11.5

PEG 21.7 1.2 PEG 0

TMH 17.7 1.6 TMH 0.5

DMSO 27.9 0.8 DMSO 11.5

Water 71.5 25 (unknown)

Total 175

Total, w/Makeup 198.5

Reactor RPM 50

REACTION
Reactor Steam Generator PCB Conc, ppm

Time Amps Temp, °C Amps  Press, psig Wet  Dry

“tart 0730 9.5 36 79
0900 9 111 85 50 66
1000 9 122 110 95 56
1100 8.5 145 <50 115 18
1200 8.5 149 <50 76 14
1300 8.5 150 <50 77 : 7.8
1400 - 7.9

Final soil 2.4

Turn off steam generator, time: 1400

Temp before adding KOH solution water back to reactor: 145°C Time: 1415

Temp after adding water back to reactor: 110°C

Time, stop mixing: 1500

Notes:
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Galson Research Corp. Run Sheet, Wide Beach Pilot Test

- Cond. Drum #1 Cond.Drum #2 Nixtox Drum
Initital Weight 54 52.5 287
Final Weight 182 52.5 287
Lbs. gained 128 0 0
Weight after
solution water " 183.5
Lbs. gained 1.5
REAGENT RECOVERY LARGE CENTRIFUGE (approx. 500 Gs)
Reagent Wash #1 Wash #2 Wash #3 Final Soil  Condensate
After Washes (Liquids)
Water Source fresh *Wash3 fresh fresh (solids)
Water Added 129.5 114 : 111 115.5
Mix Time 30 min. 30 min. 30 min.
Liquid or Mass
recovered 125 136 110.5 120 147.5 129.5
KOH 2.9 3.9 1.6 0.7 2 0.5
APEG 19.1 7.8 2.9 1.7 0.7 1.6
TMH 9.1 4.1 1.4 1.1 0.2 2.5
DMSO 14.3 6.3 2.1 1.1 0.4 14.9
Soil recovered 153.5 153 123 147.5
29il lost 2 0.5 -2.5 1

%Moisture 41.20%
Solids recovered

sm. centrifuge Centrifuge not repaired yet.

REAGENT DISTILLATION

Liquids, Lbs Solids, Lbs Total, Lbs.
KOH

PEG Last run, no
TMH distillation

Water - (unknown) (unk. & water)
Total
Notes: *Washes are from Reaction #9.

Took sample of slurry for centrifuge tests at Bird Centrifuge,
52.0 Ib taken directly from reactor, after washing steps.

WBRunSht10, Page 2
174



