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7.0 IONICS RCC DETAILED DEMONSTRATION PLAN (VOL. II)
7.1 Introduction

7.1.1 Project Overview

This five (5) volume Field Operations Plan (FOP) has been prepared as part of Work Assignment No.
030-1L43 under ARCS I Contract No. 68-W9-0034 between Foster Wheeler Environmental Corporation

(Foster Wheeler Environmental) and the U.S. Environmental Protection Agenc (EPA). The five volumes
are:

FOP Volune I - Overall Pilot-Scale Test Program;

FOP Volume II - Ionics RCC Detailed Demonstration Plan;

FOP Volume III - Geosafe Detailed Demonstration Plan;

FOP Volume IV - TDB Detailed Demonstration Plan; and

FOP Volume V - Appendix A: Site Specific Health and Safety Plan.

This Volume II contains the information required to perform the pilot tests, the associated sampling,
analysis, process data logging, mobilization, and demobilization of the Ionics RCC pilot units (B.E.S.T.
Extraction Process and CRTI Solvated Electron PCBs Destruct Process).

THIS VOLUME I1 IS A SEQUEL TO VOLUME I AND, THEREFORE, VOLUME I MUST BE READ

BY ALL FIELD PERSONNEL PRIOR TO CONDUCTING ANY ACTIVITIES SPECIFIED IN
VOLUME II.

7.1.2 Test Plan and Objectives
Ionics RCC Study Obijectives

. Evaluate and quantify the effectiveness of the B.E.S.T. process to extract contaminants (PCBs,
SVOCs, and heavy metals) from the Hot Spot sediment samples and the Solvated Electron PCBs
Destruct process to destroy the PCBs in the extracted organic fraction.

Quantify the disposition of key constituents to support mass balance calculations.

Identify potential environmental and/or engineering constraints related to the use of the B.E.S.T.
process to extract contaminants from the Hot Spot sediment samples and the Solvated Electron
PCBs Destruct process to destroy the PCBs in the extracted organic fraction.

o Produce data of sufficient quality such that different treatment processes can be evaluated relative
to each other, and a risk assessment of treatment residuals, if required, can be conducted for the
B.E.S.T. process and the Solvated Electron PCBs Destruct process.

. Evaluate the viability of the B.E.S.T. and the Solvated Electron PCBs Destruct process to be
scaled-up to full-scale operations including the overall development time-frame and estimated full-
scale treatment costs. In this regard, collect data and and observations necessary to evaluate the
projected effectiveness and feasibility of the B.E.S.T. process and the Solvated Electron PCBs
Destruct process at full-scale operation. Evaluate parameters such as material handling,
pretreatment requirements, material feed rates, and batch processing rates. Project full-scale
economics for treatment of large volumes of sediment including costs for treatment and disposal
of waste streams, site preparation, and mobilization of equipment will also be evaluated.

. Characterize the operational hazards associated with full-scale implementation of B.E.S.T. process
and the Solvated Electron PCBs Destruct process.

REV. A
D96-009
03/28/96 1I-1



- . Evaluate the performance of the B.E.S.T process and the Solvated Electron PCBs Destruct
i’ process against the nine detailed evaluation criteria contained in the National Contingency Plan
(NCP), including the ability of the B.E.S.T. process and the Solvated Electron PCBs Destruct

- process to reduce toxicity, mobility, and volume of the hazardous constituents.

Proposed Pilot-Scale Tests

-
Pilot-scale tests are shown in Table 7-1. These pilot tests will be conducted in accordance with the DDP
and the Quality Assurance Project Plan (QAPP) in Section 5.0 of Volume I of the FOP to determine the
& ability of the pilot system to meet the study objectives.
7.1.4 Schedule
‘ . .
Table 7-2 presents the overall Ionics RCC pilot test programs schedule.
a
-
d
a W
-
-
-
-
-
-
-
Ul
-
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Tonics RCC/CRTI Pilot Tests

Table 7-1

DATE TEST IONICS BATCH CRTI BATCH
DAY NO. NO.
5/24/96 1 E-1
5/25/96 2 E-1
5/26/96 3 E-2
5/27/96 4 E-2
5/28/96 5 E-3
5/29/96 6 E-3
5/30/96 7 P-1
5/31/96 8
6/1/96 9 E-4 C-1,C2
6/2/96 10 E-4
6/3/96 11 E-5 C-3,C4
6/4/96 12 E-5
6/5/96 13 P-2
6/6/96 14
6/7/96 15 C-5,C-6
6/8/96 16
Batch Identification:
E B.E.S.T. Process extraction, sediment drying and solvent recovery
P oil polishing and water stripping
C CRTI PCBs Destruct
glgi(\:boAg
0328/9 II-3
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b TABLE 7-2 Fan SCHLE TESTS & SCHEDULE L

ID | Task Name Duration Start Finish Predecessors 3/j3/24 | 331 | a7 f\ir/:lzz [ 421 | 4/28 I 55 ] 5/12 ] 519 | 5/26 | 612 ] 6/9Ju
1 Review RCC Proj. Ops. Plans 24d 2/26/96 3/28/96 :

2 Issue Comments to RCC 1d 3/29/96 3/29/96 (1

3 FW Prepare Draft FOP 24d 2/26/96 3/28/96

4 Issue Draft FOP to RCC id 3/29/96 3/29/96 |3

5 RCC Rev. FW Cmnts & FOP - 7d 4/1/96 4/9/96 12,4

6 1st Project Planning Meeting 3d 4/10/96 4/12/96 |5

7 RCC Finalize POP 5d 4/15/96 4/19/96 | 5,6

8 RCC Jssue Final POP 1d 4/22/96 4/22/96 |7

9 FW Review Final POP 4d 4/23/96 4/26/96 | 8

10 | 2nd Project Planning Meeting 3d 4/29/96 5/1/96|9

11 Res. of FOP/POP lssues 1d 5/2/96 5/2/96 |10

12 | FWENC Issues NTP to Field od 5/2/96 5/2/96 | 11

13 |RCC/CRT! Mobilization 14d 5/3/96 5/16/96 | 12

14 |RCC/CRTI Unit Set-up Sd 5/17/96 5/21/96 {13

15 | System Integrity Testing 2d 5/22/96 5/23/96 |14

16 | Field Test NTP od 5/23/96 5/23/96 |15

17 14:-Day Test Period 16d 5/24/96 6/8/96 | 16

18 RCC Opt. Run #1 1d 5/24/96 5/24/96 | 16

19 RCC Opt. Run #1-Cont. 1d 5/25/96 5/25/96 | 18

20 RCC Cp{. Run #2 1d 5/26/96 5/26/96 119
21 RCC Opt. Run #2-Cont. 1d 5/27/96 5/27/96 | 20
22 RCC Opt. Run#3 1d 5/28/96 5/28/96 | 21
23 RCC Q:Ppt. Run #3-Cont. 1d 5/29/96 5/29/96 | 22 :

Task Summary _ Rolled Up Progress IR
g;j; C?t::/25/96 Progress IR Rolled Up Task
Milestone ¢ Rolled Up Milestone >

Page 1
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¢ Th¥LE 7-2  CoNT ¢ L
[ ] h April ] May [
ID__ [ Task Name Duration Start Finish Predecessors | 317 [ 3/24 [ 3/31 [ 47 [ 4114 [ 4121 | 4/28 [ 55 [512 [ 519 [5/26 [ 6/2 | 6l9
24 RCC Ver. Run # 1 1d 6/1/96 6/1/96 | 23,29 ; i
25 RCC Ver. Run #1-Cont. 1d 6/2/96 6/2/96 | 24
26 RCC Ver. Run #2 1d 613/96 6/3/96 | 25
27 RCC Ver. Run #2-Cont. 1d 6/4/96 6/4/96 | 26
28 TEA Evp./Opt. Rons 1-3 1d 5/30/96 5/30/96 | 23
29 Unit Decon/Set-up 1d 5/31/96 5/31/96 | 28 6
30 Initial Cil Char./CRTI Opt.Runs 1d 5/31/96 5/31/96 | 28 P\,\)C/
31 TEA Evp./Ver. Runs 1-2 1d 6/5/96 6/5/96 | 27 @Q Q )
32 int. Oil Char./Ver. Runs 1-2 1d 6/6/96 6/6/96 | 31 R>\ (lj>S
33 CRTIOppt. Run#1 | 1d 6/1/96 6/1/96 30 ) ~
34 CRTI Opt. Run #2 1d 6/1/96 6/1/96 | 30
35 Post Opt. Runs 1-2 Oil Char. 1d 6/2/96 6/2/96 | 33,34
36 CRTI Opt. Run #3 1d 6/3/96 6/3/96 | 35
37 CRTI Opt. Run #4 1d 6/3/96 6/3/96 | 35
38 Post Opt. Runs 3-4 Oil Char. 1d 6/4/96 6/4/96 | 36,37
39 CRTI Ver. Run #1 1d 6/7/96 6/7/96 | 32,38
40 . CRTI Ver. Run #2 1d 6/7/96 6/7/96 | 32,38
41 Post Ver. Runs 12 Oil Char, 1d 6/8/96 6/8/96 | 39,40
42 Demob. NTP for RCC U od 6/6/96 6/6/96 | 32
43 Demob. NTP for CRTI U 0d 6/8/96 6/8/96 | 41
44 | Demobiization 7d 6/9/96 6/15/96 | 42,43
Y
Task Summary _ Rolled Up Progress NN
g;ﬁcé}zs,gs Progress ERENERNEREEN  Rolled Up Task :
Milestone ¢ "Rolled Up Milestone >

Page 2
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7.2  Process and Equipment Description

7.2.1 Process Introduction

B.E.S.T. Solvent Extraction Process: The B.E.S.T. solvent extraction system utilizes triethylamine
(TEA) to separate organic contaminated sludges, soils, and sediments into their organic, water, and solids
fractions. The physical properties of TEA can be used to overcome solvent extraction difficulties
typically encountered when handling samples with high water and organic content. A process schematic
diagram of the process is presented in Figure 7-1.

The key to the success of amine extraction is the property of inverse miscibility. At temperatures below
60°F, TEA is miscible with water. Above this temperature, TEA and water are only slightly miscible.

This physical property can be exploited by using cold TEA (i.e., chilled below 60°F) to simultaneously
solvate organics and water.

In the B.E.S.T. Process, this principle works by mixing the feedstock with TEA to create a single phase
extract solution. The extract solution is a homogeneous solution of TEA, organics and any water in the
feedstock. Unlike other solvent extraction systems where extraction efficiencies are hindered by
emulsions which have the effect of partially occluding the solute, amine solvents can achieve intimate
contact with solutes at nearly ambient temperatures and pressures. This allows the B.E.S.T. Process to
handle feed mixtures with high water content without penalty in extraction efficiency.

Once the extraction of the feedstock is complete, the particulates are removed from the extract solution
by gravity settling and/or centrifugation. Solvent is then evaporated from extracted solid residuals. The
solvent and water are removed from the extract solution by evaporation and condensation. At the
condensing temperature of the solvent/water mixture, the solvent and water are only partially miscible.
With the specific gravity of the solvent at 0.72 as compared to water at 1.0, the solvent and water are
easily separated by decantation. Trace residual solvent that is soluble in the heated water (about 2% by
weight) is steam stripped from the water.

The PCBs in the recovered organic fraction will be destroyed via the CRTI Solvated Electron PCBs
Destruct Process, and clean residuals discharged where appropriate. An added benefit is the simultaneous
extraction of other organic contaminants found in the sediments (i.e., PAHs, SVOCs). The process
parameters, which may be varied, are summarized in Table 7-3.

CRTI Solvated Electron PCBs Destruct Process: Solvated electron technology is a patented process
utilizing the properties of a solution of an active metal in an ammonia based solvent to generate solvated
electrons. Such a solution is capable of chemically destroying a wide range of hazardous and toxic wastes
like PCBs by removing the halogen components of these materials. With a PCBs molecule, a solvated
electron solution will exchange its hydrogen atoms for chlorine, rendering the molecule a benign
biphenyl. The chlorine atoms combine with the active metallic element atom (usually calcium or sodium)
and form a simple salt. A process flow diagram is presented in Figure 7-1.

REV. A
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- Table 7-3 Primary Control Parameter Summary
lugge’
-
- Parameter Potential Manipulated Variables* Expected Comments
‘ Variable
Extraction Efficiency 1. # of extraction cycles yes Anticipate a maximum of 8 extractions
- (extractor/dryer operation) 2. Solvent/feed ratio maybe Based on lab testing data
3. Extraction temperature yes Based on lab testing data
4. Extraction time maybe Specific data not available
a Extractor/Dryer Capacity 1. Volume of feed charged to E/D maybe Based on achieving optimum extraction/
operating efficiency
2. Length of fill/extraction/decant cycle maybe Not representative of full-scale
3. Length of drying cycle yes Direct relation to full-scale
4
Solvent Residual in Solids 1. NaOH addition yes Addition rate - titration curve
2. Drying duration yes Controlled by temperature profile
- Centrifuge Capture 1. Centrifuge RPM (G force) no Set @ 2000 G’s (3000 G’s possible)
(fines removal step) 2. Bowl/scroll differential yes Adjusted for maximum centrate clarity
3. Centrifuge poo! depth no Set for maximum pool depth
4. Feed rate to centrifuge no Fixed Value
-
Decanter Performance Evaluated by analysis of samples taken
- *  All variables listed can be manipulated with current pilot plant configuration.
a
-
-
-
-
-
»
™4
-
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- B.E.S.T.® Pilot Plant
n“'
-
Mobile field unit
- demonstrates the
effectiveness of the
- B.E.S.T. process
on location with
- ~ on-site feeds and
‘actual operating
o .conditions.
-
Equipment: '
»*~Skid-mounted module contains
- all B.E.S.T. unit operations to
mix, extract, centrifuge,
evaporate, decant, strip and
dry. Module is easily
e transported on highways.
Capacity:
5-10 gallons per batch
- Input:
Pumpabie and non-pumpable
sludges, sediments or soils.
- Output:
Dewatered oil
Stripped water
- Dry solids
Site requirements:
20' x 50" process area.
industrial air and electricity.
- (i needed, all utilities can be
supplied by RCC utility skid.)
Operationai:
- March 1989
-
C ' ‘- . Resources
i Reverse side of pilot plant. R CCCC:;;?,;';"'M
- . '
3006 Northup Way phone: 206 828-2400
Bellevue, Washington Telex: 350166 RCC SEA
98004-1407 Fax: 206 828-0526
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7.2.2 B.E.S.T. Pilot Plant

7.2.2.1 Description of the B.E.S.T. Pilot Plant

General: The B.E.S.T. Pilot Plant is a solvent extraction system capable of processing contaminated
sediments, sludges, and soils. The pilot test system’s main function is to demonstrate the process
fundamentals through the use of scaled-down versions of actual equipment components, namely, the
extractor/dryer, the solid bowl centrifuge, decanters, and evaporation units. It allows on-site testing of
contaminated feedstocks in larger quantities than is practical to process in laboratory glassware and
generates operational data for each unit operation when processing a specific waste. A photograph of the
B.E.S.T. Pilot Plant is provided on the next page.

Pilot Plant Operations: The pilot plant, like the proposed full scale B.E.S.T. solvent extraction systems,
is designed for batch operation of the extraction cycles. While each of the major process operations can
be operated in a batch mode, some unit process operations (such as evaporation and centrifugation) are
normally operated continuously. The pilot plant has a nominal feed volume of 1 cubic foot (7% gallons)
of material per batch run. Three operators per shift will normally be employed for system operation,
process control and sampling, and safety considerations.

For purposes of system description, the pilot plant operations have been divided into the following

sections: (1) Feed Preparation; (2) Extraction; (3) Solvent Recovery and Oil Polishing; and (4) Solids
Drying.

Feed Preparation: Foster Wheeler Environmental will provide Hot Spot sediment feed from the site in
roll-off containers. When Ionics RCC arrives on site, Ionics RCC will take custody of the Hot Spot
sediment roll-offs and prepare the material for testing (screening to <% inch). Upon completion of
testing, Ionics RCC will return custody of the excess feed and all other waste materials produced during
the test to Foster Wheeler Environmental.

Initial Cold Extraction Cycles: The extraction process is illustrated in Figure 7-1. The initial cold
extraction cycles take place in the premix tank. The premix tank is a 59 gallon capacity cylindrical tank.

Within the tank there is a propeller mixer and bottom scraper. Cooling coils surround the tank to keep
the initial extraction cycle temperatures low.

At the beginning of the first extraction cycle, the screened feed and a predetermined quantity of caustic
are added to the premix tank. The tank is then sealed and purged with inert nitrogen gas. Following the
purge, the tank is filled with chilled solvent. Usually 6 gallons of sediment and 30 gallons of chilled
solvent are used. The actual quantities used will be determined by bench-scale treatability testing. The
feedstock-chilled solvent mixture is agitated for 5 to 10 minutes, and then allowed to settle. The
minimum settling time will be established during bench-scale treatability testing. When the majority of
the solids portion of the mixture has settled, the extract solution is decanted from above the settled solids.

Following removal of the extract solution, additional feedstock and TEA may be added to the premix tank
to allow the quantity of solids in the tank to accumulate to levels which will be suitable for subsequent
extraction cycles in the extractor/dryer. Several of these feed/TEA additions and extraction cycles
followed by settling and decanting of the extract solution may be required to accumulate sufficient solids.
When sufficient solids have accumulated to permit proper operation of the extractor/dryer, the premix
tank is filled to the 30 gallon level and while mixing, the slurry is transferred ro the extractor/dryer.
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Subsequent Warm/Hot Extraction Cycles: In each subsequent extraction cycle, the extractor/dryer, which
holds the solid residual from the previous extraction, is filled with solvent. If interstage solids samples
are needed for analysis, a portion of the mixture in the extractor/dryer is withdrawn from a sample valve
during agitation of the next extraction cycle. The mixture in the extractor/dryer is agitated for 5 to 30
minutes and is then allowed to settle. The extract solution is decanted and sent to the premix tank. The
extract solution is centrifuged, if necessary, and the centrate is routed to the solvent evaporator. The
centrifuged solids are collected in the solids chute and returned to the extractor/dryer prior to the next
extraction cycle. The total number of extraction cycles required for a particular feedstock may vary.
Feedstock processing requirements will be predetermined on a preliminary basis by bench-scale
treatability test results. Pilot plant performance results will provide data to determine the actual number
of extraction cycles required.

Solvent Recovery and Qil Polishing: Solvent recovery is illustrated in Figure 7-1. The extract solution
is pumped to the solvent evaporator, where the TEA/water/organic mixture is heated to its boiling point.
Further heating evaporates the low boiling azeotrope of solvent and water (90/10 mixture). Evaporation
continues until either the water or the solvent is depleted. At that point, the temperature of the boiling
liquid rises until it reaches the boiling point of pure water or pure TEA, whichever remains.

Evaporation continues at the higher temperature until most of the water or solvent is removed. The vapor
formed during evaporation is directed to the main condenser. The condensed vapor forms a
heterogeneous condensate consisting of a solvent phase above a heavier water phase. This mixture is
directed to the solvent decanter, where the water and solvent phases are separated by decanting. The
solvent decanter is maintained at about 120°F so that the water and TEA are not miscible, thus
maintaining the 2-phase system with reduced solvent solubility in water.

The recovered solvent is recycled back to solvent storage. The recovered water drains by gravity into
the water receiver where it is stored until water stripping operations are performed. Ultimately, the water
is steam stripped to remove residual TEA.

The organics that remain behind in the solvent evaporator will still have traces of TEA that must be
removed. The polishing of organics to remove TEA is only accomplished if the quantity of organics
present is sufficient. If the amount of organics is low, or the organics are not free-flowing at normal
temperature, it is left in the TEA as a diluent to assure homogeneity of the organics. Sampling of the
concentrated organic phase is accomplished by withdrawing organics from a sample valve during
recirculation of the organics. The polishing cycle in the solvent evaporator involves two steps: organic
rehydration; and final polishing.

The organics are rehydrated by adding water to the system. The water will vaporize and entrain any
residual solvent in its low-boiling azeotrope state. Water facilitates removal of solvent due to the
solvent’s high affinity for water. The point of solvent depletion in the organics is determined by
monitoring the overhead vapor temperature that will rise to the boiling point of water. Final polishing
is then continued until the majority of the water is also removed, which has been determined to be
normally assured when the bottoms temperature reaches about 250°F.

Solids Drying: The solids remaining in the extractor/dryer after the last extraction cycle are ready for
drying. Drying of the solids is done in the same extractor/dryer vessel and depicted in Figure 7-1. The
extractor/dryer is equipped with a steam jacket and direct steam injection ports. To dry the extracted
solids, steam is first supplied only to the steam jacket to indirectly heat the extractor/dryer and its
contents to about 170°F. Then water and/or steam is injected into the extractor/dryer vessel. The entire
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drying process is done with the extractor/dryer mixing paddles rotating. This increases the heat transfer
and reduces the drying time required. The solvent and steam form an azeotrope that is removed from
the extractor/dryer, and is directed to the extractor/dryer condenser. After all except trace amounts of
the TEA have been removed, the temperature of the vapor rises to the boiling point of water. The drying
is continued past this point for a short time to ensure that as much of the residual TEA as possible is
removed. The steam condensate left in the solids from the direct injection of steam will leave the solids
with about 10% water content, by weight, to minimize dusting. After the drying process is complete,
the solids are removed through the discharge port on the bottom of the extractor/dryer. A portion of the
solids will be sampled for laboratory analysis. The remainder will be collected and retained for later
analysis, if necessary. The vapor that has been directed to the extractor/dryer condenser during the
drying cycle is condensed. The condensate is directed to the premix tank along with any solids that may
carry-over during the drying process. The solvent is then reclaimed through the normal recovery path
as described above. Any solids that are captured are accounted for at the end of the batch process.

Water Stripping: Solvent recovery from the water stream is illustrated in Figure 7-1. Decanted water
in the water receiver tank contains around 2% TEA by weight which is removed from the water by steam
stripping. Prior to stripping the TEA from the decant water, a predetermined amount of caustic soda is
added. This is to insure that the TEA is in the volatile (molecular) form, rather than in an ionized form.
The caustic is added to the water receiver tank and the tank contents are mixed thoroughly to raise the
pH of the water.

Steam is added to the bottom of the vertical steam stripping column to heat the column to the desired
temperature. Feed water is then pumped through the feed preheater where it is heated to slightly above
the solvent’s azeotropic boiling point. The hot feedwater then enters the top of the column where a
portion of it flashes upon entering. The non-vaporized portion of the feedwater runs down the column
to the top tray and thence to all subsequent trays where it is stripped of residual solvent by upflowing
steam. Water stripped bottoms are returned to the water receiver tank during start-up. When steady state
is reached, the water stripper bottoms stream is rerouted to be discharged. This discharged stripped water
is stored in suitable storage containers for later analysis. The solvent azeotrope vapors generated are
returned to the water stripper condenser and the recovered solvent is recycled.

7.2.2.2 B.E.S.T. Pilot Plant Test Operations

This section contains a summary of pertinent operating instructions. A description is provided of check-
out requirements, start-up requirements, operational procedures, and sample and analysis requirements
which must be conducted during pilot testing. For reference, a complete set of piping and instrument
drawings (PIDs) is included in Attachment IIC.

Pilot Plant Preparations

Low Pressure Air Supply: Before any power can be activated to any systems on either skid, the low
pressure air seal system must be activated. This system will keep fugitive TEA vapor out of the electrical
equipment.

1. Open the low pressure air supply valve to the in-line air dryer. Turn on the compressor to the
air dryer. Open the supply valve from the air dryer to the main skid. The low point condensate
drain on the air dryer must be cracked open to remove condensed water from the air dryer.

2. Check the refrigeration compressor box for positive air flow. Check the electrical breaker box
for positive air flow.
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Electrical System Activation:

1.

2.

3.

Before power is turned on the main skid, open the main skid breaker box and check that all
breakers are shut. Close the main skid breaker box.

Verify positive air pressure exists on the refrigerator compressor box and on the main skid
breaker box.

Check to make sure that both 440 volt and 208 volt supply breakers are shut. Then activate
power to the main skid.

Steam System Start-Up:

1.

Make sure steam is available to the main skid. Slowly open the main skid steam inlet valve.
Drain the condensed steam out of the lines by cracking open one or more of the low pressure
steam system drains.

Verify that all steam pressure reducers are operating correctly. Crack open a drain or non-
operating load downstream from each pressure reducer, and then monitor the steam pressure drop
in the system.

Auxiliary Skid Systems Start-Up: The tempered cooling water system must be heated and allowed to
stabilize before waste processing operations begin. The tempered cooling water system is maintained at
approximately 105°F to prevent excessive subcooling of the condensed liquids. Tempered cooling water
system start-up:

L=

Ensure the drain valve is shut.

Fill the holding tank with water and the appropriate amount of antifreeze.

Open the pump suction valve and shut the recirculation valve.

Open the return valve from all three condensers. Open the return valve from the solvent decanter
cooling coils.

Start the pump by turning the switch to the "hand" position and pressing the start button. This
also allows the cooling fan to start if the temperature of the tank exceeds 105°F.

Heat up the holding tank to at least 90°F by slowly opening the steam supply valve to the water

heater. This is a manual control system. When the temperature of the water in the holding tank
is between 90°F and 100°F, secure the steam supply valve.

Solvent System Start-Up:

1.

REV, A

03/28/9

Precautions:
a. Verify the solvent storage tank level. For initial start-up, if the solvent inventory is

below 90%, the tank should be topped with additional solvent. Follow solvent handling
safety procedures when transferring solvent.

b. Fill the solvent storage tank by pumping TEA into the fill fitting. Ensure solvent storage
drum is properly grounded during solvent transfer.
c. The filling operation should always be performed with the electrical system activated so

that the high level warning light is operational. If the solvent storage tank high level
warning light should come on during solvent addition, immediately stop and secure any
filling operations to the tank. The high level warning light is activated when the solvent
level in the tank is just below the vent.

d. Shut all drains on the solvent storage tank before the initial fill. Cap the drain on the
tank.

II-13



L

e. Whenever there is TEA in the solvent system, the drainage system must be configured
to retain spills.

f. When there is TEA in the solvent system and the pump is secured between operations,
such as overnight, shut the isolation valve between the tank and the pump. This
eliminates possible sources of leakage while the system is in standby.

g. Whenever there is TEA in the solvent system, a nitrogen bleed must be maintained to the
vent system.
h Whenever solvent transfer is in progress, or the solvent system is operating, the

emergency shower located on the pilot plant must be verified to be in operation.
Start-Up Checklist:

a. Shut the TEA manifold valves. Cap the fittings where lines have been disconnected.

b Verify that the fill connection valve is shut and the line is capped.

c. Open the isolation valve between the solvent storage tank and the pump suction.

d Verify that the TEA sample valve on the auxiliary skid (from the TEA cooling coil) is

shut and that the connections to the auxiliary skid are properly installed.

e. Open the supply valve sending TEA to the auxiliary skid for cooling.

f. When starting the pump, monitor the system, carefully so that any leaks will be detected
quickly.

g. Start the solvent pump. Turn the switch to the "hand" position and push the start button.

Standby to secure the pump in case of a leak or spill.

Refrigeration System: The refrigeration compressor will not operate unless the solvent pump is running.
There is also an interlock that keeps the compressor from running when there is high or low Freon
pressure.

1.

2.

Start the refrigeration system by turning the switch to the "on" position. This activates the entire
system, including the compressor.

If there is a period where little or no heat load is on the refrigeration system, then a false load
can be introduced to keep the system operating normally. This is done by opening the false
loading bypass valve on the discharge side of the compressor. Open the valve, which is a
pressure regulating valve, by removing the cap and turning the set screw clockwise. Adjust the
amount of false loading by adjusting the set point of the valve. When the false load is no longer
required, be sure to shut the valve by removing the cap and turning the set screw
counterclockwise.

Prior to processing feedstock, the solvent in the solvent storage tank should be precooled to 10°F
or lower.

Nitrogen System: The nitrogen system is used to purge air from the extractor/dryer and premix tank
prior to addition of TEA, to seal the centrifuge during its operation, and to blanket the process vessels
whenever TEA is in the system.

1.
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Connect the nitrogen bottle to the inlet manifold. Open the supply on the bottle pressure regulator
and the inlet valve on the nitrogen inlet manifold. Shut all the other inlet valves not in service
on the manifold.

Establish a nitrogen blanket on the solvent system by opening the valve to the vent header on the
nitrogen supply manifold. Set the flow of nitrogen at 5 to 10 SCFH.

During centrifuge operation, open the valve to the centrifuge on the nitrogen supply manifold.
Nitrogen flow to the centrifuge is regulated based on the differential pressure indication on the
centrifuge seal assembly.
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Immediately prior to filling the extractor/dryer with solvent, purge the extractor/dryer with
nitrogen. Open the valve to the extractor/dryer on the nitrogen supply manifold and set the flow
at >100 SCFH. After a minimum of five minutes, secure the nitrogen purge.

After the completion of solids drying, purge the extractor/dryer with nitrogen before opening the
top hatch. .

Feed Preparation: The feed will be introduced to the extractor/dryer in predetermined batches. Each

type of feedstock will be screened to minus (-) % inch and homogenized.

The feed material will be screened in a vibrating shaker screen to remove material that is greater than
%4 inch in size. The material collected from the shaker will be composited and homogenized prior to

sampling. The prepared feed will then be placed in containers (typically five gallon pails) for use during
feed loading operations.

Extraction

Initial Cold Extraction Cycles:

1.
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Before filling the premix tank with feedstock, check the following items:

a. Shut the decant isolation valves on the site of the premix tank.

b. Verify the premix tank is clean. Do not put any tools or your hands into the premix tank
until power to it is disconnected.

c. Ensure the feed pump suction valve on the bottom of the premix tank is shut.

Fill two five gallon buckets up to the four gallon mark so that eight gallons are ready for use.
Weigh the eight gallons of feedstock and record it on the data sheet. Add the feedstock to the
premix tank through the feed lock hopper. Then add caustic soda to the premix tank to pH adjust
the feedstock if necessary. The caustic soda dosage will be based on laboratory testing. Close
the feed port and check that all joints in the feed lock hopper are sealed.

Purge the premix tank with nitrogen by opening the supply valve on the nitrogen supply header
and the inlet valve on the top of the feed lock hopper. Adjust the flow of nitrogen to > 100
SCFH and purge the premix tank for a minimum of five minutes.

Fill the premix tank with chilled solvent:

a. Check-shut or shut the solvent fill isolation valve to the premix tank on top of the tank.

b. Check-shut or shut the valve on the decant line from the extractor/dryer to where it enters
the premix tank, isolating the line from the mix tank.

c. Check-open or open the supply valve on the solvent header to the premix tank. The line
should become cold, indicating flow of solvent.

d. Open the solvent supply isolation valve on the top of the premix tank. The line should
become cold, indicating flow of solvent.

e. Monitor the solvent level. When the level of solvent in the premix tank reaches the top,

the high level probe will be activated. This will happen after six to ten minutes of filling.
Shut the solvent supply isolation valve on the top of the premix tank. The flow of
solvent is now secured.
Turn on the premix tank mixer. Record the initial temperature and time on the extraction data
sheets. Continue to record data on the extraction data sheets. Continue mixing for 15 to 30
minutes. Secure the mixer. '
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Decantation of Extract Solution from Solids in Premix Tank:

1.

2.

3.

Allow the mixture in the premix tank to settle. The settling duration will be determined by
bench-scale treatability testing. Open the decant isolation valve on the site of the premix tank.
Prepare the centrifuge to receive extract solution from the premix tank. Begin decantation by
opening the decant line isolation valve on the side of the premix tank.

Secure decanting by shutting the valve on the premix tank decant line, isolating the premix tank
from the decant pump.

Solids Transfer:

1.

2.

When a sufficient quantity of solids has accumulated in the premix tank, they are combined with
solvent and pumped to the extractor/dryer for subsequent extractions.

Transfer solvent to the premix tank per instruction 4 (initial cold extraction cycles) above. When
the level in the premix tank reaches 30 gallons, secure filling the premix tank with solvent.
Turn on the mixer in the premix tank. Ensure solvent flushing supply lines to the feed pump seal
are open. Check shut the sample valve on the feed pump suction line. Open the feed pump
suction valve.

Align the feed pump to discharge to the premix tank. Start the feed pump by turning the switch
to the "hand" position and pushing the start button. Adjust flows to the seal assembly as
necessary.

Before filling the extractor/dryer with feedstock, check the following items:

a.  Close the steam injection line isolation valves at the bottom of each side of the
extractor/dryer.

b. Close the decant isolation valve on the side of the extractor/dryer. Ensure the bottom
discharge port is locked closed. -

c. Verify the extractor/dryer is clean. Do not put any tools or your hands into the

extractor/dryer until power to it is disconnected.
Align the feed pump discharge to the extractor/dryer. Monitor the level in both the premix tank
and the extractor/dryer. When the contents of the premix tank have been transferred to the
extractor/dryer, secure the feed pump and shut the feed pump suction valve. Secure flows to the
feed pump seal assembly.
Additional cold extractions may be performed as necessary using the premix tank as described

above. If no further cold extractions are required, proceed to conducting warm/hot extractions
in the extractor/dryer.

Additional Extraction Cycles:

1.
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No additional feed or caustic is added to the extractor/dryer. Purge the extractor/dryer with
nitrogen by opening the supply valve on the nitrogen supply header and the inlet valve on the top

of the extractor/dryer. Adjust the flow of nitrogen to > 100 SCFH and purge the extractor/dryer
for a minimum of two minutes.

If necessary, fill the extractor/dryer with chilled solvent:

a. Check-shut or shut the decant isolation valves on the extractor/dryer. Check-shut or shut
the valve on the decant line from the extractor/dryer to where it enters the premix tank,
isolating the line from the premix tank.

b. Check-open or open the supply valve on the solvent header to the extractor/dryer.

c. Open the solvent fill isolation valve to the decant line. The system is now lined up for
solvent to the extractor/dryer except for the decant isolation valve on the extractor/dryer.
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d. Open the decant isolation valve on the side of the extractor/dryer. The line should
become cold, indicating flow of solvent.
e. Monitor the solvent level. When the level of solvent in the extractor/dryer reaches the

top, the high level probe will be activated. This will happen after six to ten minutes of
filling. Shut the decant isolation valve on the side of the extractor/dryer. The flow of
the solvent is now secured. Shut the solvent fill isolation valve.
Turn on the extractor/dryer paddles and apply indirect steam to the jacket as necessary. Record
the initial temperature and time on the extraction data sheets. Continue to record data on the
extraction data sheets. Continue mixing for 15 to 30 minutes. Secure the extractor/ dryer
paddles. Secure steam to the jacket when the desired temperature is reached.
If samples are desired, collect a sample by opening the extractor/dryer isolation valve and opening
the sample valve on the decant line. The sample collected will represent the contaminant
concentration in the mixture following the previous extraction cycle (i.e., the solids sample taken
during agitation on the fifth extraction cycle would be the fourth extraction cycle solids sample).

Decantation of Extract Solution from Solids in Extractor/Dryer:

1.

No additional feed or caustic is added to the extractor/dryer. Purge the extractor/dryer with
nitrogen by opening the supply valve on the nitrogen supply header and the inlet valve on the top

of the extractor/dryer. Adjust the flow of nitrogen to > 100 SCFH and purge the extractor/dryer
for a minimum of two minutes.

If necessary, fill the extractor/dryer with chilled solvent:

a. Check-shut or shut the decant isolation valves on the extractor/dryer. Check-shut or shut
the valve on the decant line from the extractor/dryer to where it enters the premix tank,
isolating the line from the premix tank.

b. Check-open or open the supply valve on the solvent header to the extractor/dryer.

c. Open the solvent fill isolation valve to the decant line. The system is now lined up for
solvent to the extractor/dryer except for the decant isolation valve on the extractor/dryer.

d. Open the decant isolation valve on the side of the extractor/dryer. The line should
become cold, indicating flow of solvent.

e. Monitor the solvent level. When the level of solvent in the extractor/dryer reaches the

top, the high level probe will be activated. This will happen after six to ten minutes of
filling. Shut the decant isolation valve on the side of the extractor/dryer. The flow of
the solvent is now secured. Shut the solvent fill isolation valve.
Turn on the extractor/dryer paddles and apply indirect steam to the jacket as necessary. Record
the initial temperature and time on the extraction data sheets. Continue to record data on the
extraction data sheets. Continue mixing for 15 to 30 minutes. Secure the extractor/ dryer
paddles. Secure steam to the jacket when the desired temperature is reached.
If samples are desired, collect a sample by opening the extractor/dryer isolation valve and opening
the sample valve on the decant line. The sample collected will represent the contaminant
concentration in the mixture following the previous extraction cycle (i.e., the solids sample taken
during agitation on the fifth extraction cycle would be the fourth extraction cycle solids sample).

Decantation of Extraction Solution From Solids in Extractor/Dryer:

1.

REV. A
D96-009
03/28/96

Allow the mixture in the premix tank to settle. The settling duration will be determined by
bench-scale treatability testing. Open the decant isolation valve on the site of the premix tank.
Fully open the solvent fill isolation valve to the decant line for one second, then shut it. This will
pump fresh solvent into the extractor/dryer for one second and clear away any solids surrounding
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the decant port inside the extractor/dryer.

Prepare the premix tank to receive solvent from the extractor/dryer. If the premix tank already
has solvent in it from a previous decant on the same feedstock, then no preparations are required.
If the premix tank is empty, then the feed pump shall be secured and the special valve on the
bottom of the premix tank shut. Verify that the sample valve on the suction of the feed pump is
shut. Verify that the six inch sample throwback valve on the top of the premix tank is shut.
Verify that the premix tank inspection cover plate is secured.

Decant the solvent into the premix tank by opening the extractor/dryer decant valve at the
extractor/dryer. Allow the solvent to flow from the extractor/dryer to the premix tank.

Secure decanting by shutting the valve on the extractor/dryer decant line at the premix tank,
isolating the premix tank from the decant line.

Centrifugation:

1.
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Any suspended solids in the premix tank are now separated from the solvent by centrifugation,
if necessary. Verify that the centrifuge inlet flush line isolation is shut. Start the premix tank
mixer by turning the switch to the hand position and pushing the start button. If the centrifuge
is secured, then the system must be started up according to item 2. If the centrifuge is already
running, then skip steps 2 and 3 and proceed with the centrifugation per step 4.

Start up the centrifuge if it is not already running. Line up the centrate to return to the premix
tank. Start the bowl by turning the switch to the "hand" position and pushing the start button.
When the bowl is up to speed, then start the Reeves drive. Refer to the BIRD Centrifuge Manual
for further instruction on the use of the centrifuge. Whenever the centrifuge is secured, the scroll
speed must be turned down to the "1" position.

Start a nitrogen bleed to the centrifuge bowl seal of 1-2 psig as read on the gage installed on the
centrifuge seal.

Verify that the solids receiving chamber is in place. Line up the centrate return as per one of the
following choices:

a. Back to the premix tank: Open the isolation valve from the centrate clarifier outlet to the
premix tank.
b. To the solvent evaporator: Open the isolation valve from centrate pump to the solvent

evaporator. Align the centrate clarifier outlet to the suction of the centrate pump.
Line up the decant pump to the centrifuge by opening a pump suction valve and checking shut
the suction line sample valve. Start the decant pump by turning the switch to the "hand" position
and pushing the start button. Verify flow by observing the sightglass on the decant pump suction
and on the centrate outlet of the centrifuge. Start the centrate pump if necessary by turning the
switch to the "hand" position and pushing the start button. When the centrate pump is running,
periodically monitor the back-pressure on the centrate filter. Replace the filter if greater than a
2 psig rise is noted.
When the premix tank is empty, secure the decant pump and the centrate pump. It is not
necessary to secure the centrifuge unless centrifugation operations are to be secured for an
extended period of time.
If the centrifuge is no longer needed, secure it by slowly returning the scroll setting to "1".
Lineup the centrate to return to the premix tank. Allow the centrifuge to run for two more
minutes, then secure the Reeves Drive and the bowl drive. Also, secure nitrogen flow to the
bowl seal.

During the centrifugation process, maintain the data required on the evaporation logs.
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Subsequent Warm/Hot Extraction Cycles: Additional extractions may be anticipated for certain

feedstocks. The actual number of additional extraction cycles to be conducted will be identified by bench-
scale treatability testing in Ionics RCC’s lab in Bellevue. Those test procedures are set forth in
Attachment IIB. The subsequent extraction cycles are carried out the same as the first, with the following

exceptions:

1. No additional feedstock needs to be introduced into the extractor/dryer. The solids in the bottom
of the vessel have more solvent introduced, as per instruction 4 (initial cold extraction cycles)
above. Continue with the procedure from that point. Collect desired samples as required.

2. The temperature of the extraction will be confirmed in Ionics RCC’s lab in Bellevue.

3. No additional caustic is added.

4.

Decant the solvent off the top of the solids as per decantation in premix tanks above. Centrifuge
the decant solvent mixture. DO NOT overfill the premix tank, its decant capacity is 50 gallons.
The high level warning light comes on at 37 gallons.

Solvent Recovery:

[S—

Blow down solvent evaporator steam lines if not already hot.

Start the solvent evaporator recirculation pump. Line up the vent system for solvent recovery.
Line up the solvent decanter to recycle recovered solvent and send water to the water receiver
tank.

Begin heating by supplying steam to the external heater. Maintain the data sheet on solvent
recovery.

Once the overhead temperature reaches 185°F (solvent rich), check open the solvent decanter
bypass valve.

Once the level in the solvent evaporator is reduced to 60 liters, stop steam supply to the
evaporator jacket and external heater, but maintain recirculation flow.

If polishing organics, continue heating the organics while adding small portions of water to form
the TEA/water azeotrope. When the TEA is removed, as evidenced by an evaporator overhead
temperature of 212°F, continue heating the organics to approximately 250°F, as read on the
evaporator recirculating pump outlet. After transfer of the polished organics, secure heat to the
evaporator and secure the recirculating pump.

Solids Drying: Once all subsequent extraction cycles are complete, dry the solids in the extractor/dryer

as follows:

1. Make sure the dryer vapor line is open and aligned for drying operations.

2. Make any necessary additions to the extractor/dryer (water, caustic, etc.).

3. Start extractor/dryer paddles.

4, Blow down steam lines to jacket then begin heating the jacket.

5. When the temperature of the solids in the extractor/dryer reaches 180°F and increasing, start
direct steam injection into the extractor/dryer.

6. Monitor the overhead temperature and motor amps. Continue drying for ten minutes past the
time when the overhead temperature reaches 212°F. When drying is complete, secure the direct
injection and indirect heating steam. Isolate the extractor/dryer overhead condenser from the
extractor/dryer. '

7. If further treatment is required, add additional treatment materials (caustic, acid, etc.) and
continue with agitation and/or heating as required until the desired solids quality is achieved.
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8. Purge the dryer with nitrogen before opening. Once the dryer temperature drops to 200°F with
the plows still operating, open the dryer bottoms hatch to unload solids. Verify that the pH of
the solids (in deionized water) is at least ten to insure that the TEA residual will be low. If the
pH is less than ten, more caustic should be added to the next batch of feedstock and more caustic
and water are added to the low pH solids batch. The solids are then redried and saved for
analysis.

Water Stripping: Once all of the feed is extracted and the water receiver contains sufficient water for
stripping, proceed to recover solvent from the decant water in the water receiver tank as follows:

1. Obtain a 250 ml sample of decant water and determine the caustic requirements by the following
method: Evaporate about 10% of the sample in an open beaker. If the pH is > 10, no caustic
is required. If the pH is <10, quantitatively add caustic to raise the pH to about 11, reconstitute
the sample volume with deionized water, and repeat the determination.

2. Add the amount of caustic required to the water receiver as determined above.

3. If the use of anti-foam is indicated from glassware testing, predilute 1 ml of anti-foam with 99
ml of deionized water and add the solution to the anti-foam feed pump suction reservoir.

4. Record water receiver tank level/volume.

5. Circulate the water in the water receiver tank through the pump.

6. At the same time as step 5 above, supply steam to the water stripper preheater and supply direct
steam to the water stripper. Set bottoms piping to return bottoms to the water receiver tank.

7. Once steam flow is uniform in the column, switch valves to begin feed to the water stripper at
approximately 250 ml/min.

8. Once the hot feed temperature is maintained at 207°F or above, the overhead temperature is kept

above 207°F, and the bottoms temperature reads 212°F, then the water stripper is considered
stable. Bottoms water can be considered product water now. Verify that the pH of the effluent
is at least 10 to ensure the TEA residual will be low. If the pH is less than 10, add more caustic
to the water receiver tank. Once this pH is verified, direct the bottoms water storage vessel for
retention and analysis.

9. Continue until the water receiver tank is empty. If additional water is added to the tank during
the stripping process, then additional caustic must also be added.

7.2.3 CRTI Solvated Electron PCBs Destruct Process Pilot Unit
7.2.3.1 Description of the Solvated Electron PCBs Destruct Process Pilot Plant

General: The pilot unit is designed to perform treatability studies on relatively small amounts of
contaminated solid and liquid materials (or their surrogates) at field sites, and has successfully completed
a number of such operations. For this application, the unit will be configured to accept and treat liquid
wastes in batches of approximately one to three gallons each. The patented Solvated Electron PCBs
Destruct Process treats halogenated compounds by chemically removing the halogen atom using the
properties of solvated electron solutions, in this case a solution of calcium or sodium in anhydrous
ammonia. The dissolved active metal liberates massive amounts of free radicals, which selectively
combine with the chlorine atoms of polychlorinated biphenyls, leaving a benign biphenyl and metal salt.
The process operates under pressure, such that the ammonia remains liquid in the reactor (pressure ranges
from ambient to approximately 300 psig during the process steps). At the end of the batch cycle,
ammonia vaporizes from the reactor and is recondensed in the Zero Discharge Separator Vessel by
adjusting the coolant temperatures in the two vessels.
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Unit Operations: Waste feed materials are fed into the reactor vessel either manually or mechanically.
The vessel is sealed, and anhydrous ammonia is added to the vessel in an amount determined to be
sufficient for waster intermingling and dissolving the reactive metal. At this point, the waste/ammonia
mixture is stirred, and afterwards reactive metal is added in either granular or rod form. The metal
begins to dissolve instantly. Solution conductivity and vessel pressure rise are indicative of the
commencement of the solvating process. Although there is usually a characteristic dark blue coloration
in the solution, chemical destruction of the PCBs molecules does not require this visual effect. After the
reaction is complete, the ammonia is removed by taking advantage of temperature and pressure
differences between the reactor vessel and the separation vessel, which may also be assisted by heating
and/or cooling each vessel. Once ammonia has been removed, pressure reduces to ambient and the
treated materials may be removed from the reactor vessel either manually or mechanically.

Feed Preparation: No pretreatment is usually required for waste streams. Although the literature reports
competing reactions in the solvating process, Commodore’s tests have thus far discovered only but two-
high moisture content (>35%), and ketones such as acetone. Dewatering and ketone/acetone drying are
required if these materials are present in prohibitive amounts. One property of liquid ammonia beneficial
to its use in the Solvated Electron PCBs Destruct Process technology is its ability to wet soils, effectively
breaking adhesive bonding of clumped materials. Lumps of clay are quickly reduced to basic particle
sizes, forming an intimately mixed slurry. Although oils are not readily dissolved in ammonia, mixing
action of the RV provides contact required for the destruction of PCBs in these materials. For the New
Bedford Harbor tests, it is expected that waste oil materials will be received in a TEA matrix.

Solvent Recovery: Anhydrous ammonia is used as the solvating medium for dissolving the reactive
metal, and does not participate in any chemical reactions other than providing a medium to generate the
solvated electrons. It is recovered for reuse by a combination of decanting and distillation. The ammonia
is not contaminated by PCBs during the process. With the exception of minor losses, all the ammonia
fluid is recovered and recycled.

- 7232 Solvated Electron Process Standard Operating Procedures

Refer to the piping and instrumentation diagram, Figure 7-2. Initial conditions are all vessels empty and
at ambient pressure. The following procedures assume wastes to be treated are liquid or slurry matrices,
not solid materials. Wherever pressure, temperature, conductivity, or visual "checks” or "observations”
are noted in the operational steps, these shall be recorded in the data log sheets (Attachment IIA) unless
otherwise specified.

System Start-Up, Readiness Checks:

1. Check that all power switches are off (mixing motor, cabinet light, seal oil pump motor). Check
and record system temperatures and pressures (should be ambient). Check that all system valves
(vessels, seal oil tank, interconnecting piping) are in the closed position except one %" needle
valve at the top of RV and ZDSV (RV3 and ZV3). These valves should be wide open to ensure
ambient pressure within the vessels. Check that all vessel ports not in service are properly
plugged. Lock the cabinet support casters.

2. Connect 110 vac power to the junction box in the upper left corner of the cabinet.

3. Connect a pressure regulator to a full tank of dry nitrogen, and pipe the low pressure side to the
variable pressure regulator of the seal oil system, using the flexible high pressure hose provided.

Adjust both pressure regulators (gas cylinder tank, and seal oil, VPR1) to their lowest pressure
points.
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Place one gallon of seal fluid in the seal oil tank. Mark level of fluid on sight glass using a soft
pencil or equivalent marking device.

Open the nitrogen tank supply valve fully. Adjust the gas cylinder tank pressure regulator low
side pressure to 300 psig. Open the seal oil tank pressurizing gas supply line valve (SV1).
Adjust the seal oil variable pressure regulator (VPR1) to achieve 5 psig at the seal oil tank.
Open the seal oil pump supply (SV2) and discharge (SV3) valves. Start the seal oil pump and
visually check for proper operation and seal oil flow. Stop the pump.

Connect a cylinder of anhydrous ammonia to the ammonia supply valve (NV1) at the bottom of
the cabinet. The tank should be positioned horizontally. Do not open the tank valve or feed
valves (NV1-NV6).

Waste Batch Processing:

1.

2.

w

Charge-Connect the waste feed tank to RV1 at the open end of valve. Check that the RV vent
valve (RV3) is fully open, and that RV2 and RVS5 are fully closed.

Open RV1 slowly and allow waste feed to enter RV by gravity flow or by (peristaltic pump may
also be used). Fill RV to the one gallon mark on the RV sight glass. Close valves RV1 and
RV3.

Start the seal oil pump and check for proper operation.

Open the anhydrous ammonia cylinder supply valve. Slowly open valves NV1, NV2, and NV4.
Crack valve NV5 (or NV3) and allow anhydrous ammonia to adiabatically expand into the RV,
while watching the RV temperature and pressure gages. Fill to the two gallon mark on the RV
sight glass. STOP FILLING OPERATION (CLOSE NV5 OR NV3 AND NV2) IF THE
PRESSURE APPROACHES 300 PSIG, AND PROCEED TO STEP 5.

Partially fill the RV jacket with approximately one gallon of methanol. Place small pieces of dry
ice in the methanol jacket, lowering the temperature and pressure of the ammonia in the RV.
When pressure declines to below 100 psig, continue ammonia filling operation as in step 4 until
proper level is achieved. Close valves NV1, NV2, NV4, NV5, and the ammonia cylinder supply
valve. .

Start the mixer motor and mix combined waste/ammonia for approximately two minutes while
observing RV temperature and pressure. The pressure should not be allowed to exceed 150 psig,
and may be controlled by cooling with dry ice. Stop mixer.

Open ball valve MV2 and insert the amount of reactive metal specified by the Test Plan into
piping between valves MV1 and MV2. Close valve MV2. Open valve MV1. Tap piping lightly
to ensure metal discharges into RV.

Start mixer while observing RV temperature and pressure, and watch for solvating indications in
the sight glass and the conductivity indicator. If additional metal is required, stop mixer and
repeat step 6 as instructed by the Test Director.

When the Test Director is satisfied the process has successfully treated the waste material batch,
stop the mixer and allow the materials to quiesce for two minutes.

Material Removal:

[y
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Check the RV sight glass and note volume of treated material/ammonia mixture.

Check the ZDSV pressure and temperature (should be ambient). Partially fill the ZDSV jacket
with one gallon of methanol, and place small pieces of dry ice in jacket.

Open valve ZV4 fully. Slowly open valve RVS5 and observe (do not record) pressure equalization
between the two vessels.
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Remove the methanol from RV’s jacket. As heat transfers to RV, ammonia will distill from it
to ZDSV and condense in the latter. This process may be assisted by filling the RV jacket with
hot water. When the temperature of the treated materials rises above ambient by 20°F, all
recoverable ammonia will have transferred ZDSV. Close ZV4 and RVS.

If desired, a liquid ammonia sample may be taken from ZDSV by installing a "getter" at the ZV9
valve sampling manifold. The getter collects approximately 100 cc’s of liquid ammonia, which
is allowed to slowly vent to atmosphere. The getter is then rinsed three times with 10-15 ml of
hexane and extracted in accordance with sampling procedures described in the QAPP or sampling
plan for WW operation.

After the ammonia has been transferred to ZDSV, and the pressure in RV is essentially ambient,
the treated material is removed through NV7ZV7 by opening both NV3 and NV7 and analyzed
for PCBs or other materials. Stop the seal oil pump.

Batch treatment may continue by repeating steps B1 through B3, substituting the following for
steps 4 and 5. Slowly open valve NV6. Slowly open valve NV5 and allow anhydrous ammonia
to adiabatically expand into the RV, while watching the RV temperature and pressure gages. Fill
to the 2 gallon mark on the sign glass. STOP FILLING OPERATION (CLOSE NV5 AND NV6)
IF THE PRESSURE APPROACHES 300 PSIG, AND COOL RV AS FOLLOWS. Partially fill
the RV jacket with approximately one gallon of methanol. Place small pieces of dry ice in the
methanol jacket, lowering the temperature and pressure of the ammonia in the RV. When
pressure declines to below 100 psig, continue ammonia filling operation as in this step until
proper level is achieved (not greater than 1" below the top of the sight glass). Close valves NV5
and NV6. Makeup ammonia, if required, may be added from the ammonia cylinder by following
steps B4 and B5. Continue with steps 6 through 8, and steps C1 through C6.

System Decontamination: If treated materials are sampled and analyzed as non-detect for PCBs, no
decontamination is necessary for this material. The system will be cleaned prior to transport by
completing the steps of this Section.

1.

nwewn

el

10.
11.
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After treated materials have been removed in accordance with the above instructions, close all RV
valves. Chill the ammonia cylinder by placing in a bath of cold water. Warm the ZDSV by
filling its jacket with hot water, allowing the pressure to rise to approximately 300 psig. Open
the ammonia cylinder supply valve and valves NV1, NV2, and NV4. Slowly open valve NV6
and allow vapor pressure in ZDSV to force liquid ammonia into the ammonia cylinder. When
sight glass observation indicates no liquids remain in ZDSV, close valves NV1, NV2, NV4, NV6,
and the ammonia cylinder supply valve.

Slowly open valve ZV3 and allow the small amount of ammonia gas therein to escape.

Drain all seal fluid from the seal fluid tank.

Disconnect the nitrogen cylinder from VPR1.

Check system pressures in RV (should be ambient). Remove the mixer motor flange bolts and
remove mixer motor, rinsing the paddle wheel and shaft three times with a terpene based material
(such as ReEntry Solvents KNI-2000 or equivalent).

Open fully and remove valves RV1 through RV5 and NVS5 from RV, together with
interconnecting piping. Plug port openings. Using RV as a collection vessel, pour a triple
volume of terpene based solvent through valve bodies. Swab valves and piping dry.

Triple rinse the interior of RV with terpene based solvent.

Drain rinse materials from RV into a 30 gallon DOT drum suitable marked for storage and wipe
interior surface of RV with paper towels.

Reinstall valves and piping, and wipe all exterior surfaces of pilot plant and installed equipment
with towels containing a terpene-based solvent.

Dispose solid cleaning materials in a DOT drum suitable marked for storage.

Complete cleaning certification report.
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7.3 Sampling and Analysis Plan

7.3.1 Sampling Design

The purpose of this section is to develop specifications and procedures regarding sample collection,
preparation and laboratory analysis. The sampling design described below was developed by following
a data quality objectives (DQOs) development process based on the EPA’s Guidance for Planning for
Data Collection in Support of Environmental Decision Making Using the Data Quality Objectives Process
(EPA QA/G-4, Interim Final, 1993) (EPA, 1993a).

These DQO development steps provide the organization for this section of the FOP: definition of study
objectives, assumptions and constraints of the study, field data inputs to the study, limits on acceptable
field data uncertainty, development of quantitative (mass balance) data, and optimal design. In the final
step, an optimal sampling design is derived which is responsive to objectives, assumptions, constraints,
and uncertainties stated in the first four steps.

This sampling and analysis plan is developed for use during pilot-scale testing of the Ionics RCC
B.E.S.T. Solvent Extraction Process and CRTI Solvated Electron PCBs Destruct Process and is intended
to specifically address activities associated with this process. Sampling procedures that pertain to site
mobilization and to the other pilot study processes are given in the individual sampling and analysis plans
(Vol. I, Section 3.0, Vol. II, Vol. IIT and Vol. IV). Quality control procedures that will be employed,
including chain-of-custody documentation, decontamination, and analytical methodology are discussed
in the QAPP (Section 5.0, Vol. I). These QC procedures will apply to all pilot study activities unless
specifically stated otherwise in the individual SAPs.

7.3.1.1 Study Objectives

The first step in the DQO development process involves concisely defining the objectives of the Ionics
RCC and CRTI pilot-scale treatability study. In support of the project goal of finding a viable and safe
non-incineration treatment technology to destroy or treat the toxic constituents (primarily PCBs and
metals) of the Hot Spot sediment, while working to maximize community involvement, the specific pilot-
scale treatability study test objectives include the following:

o Evaluate and quantify the effectiveness of the B.E.S.T. process to extract contaminants (PCBs,
SVOCs, and heavy metals) from the Hot Spot sediment samples and the Solvated Electron process
to destroy the PCBs in the extracted organic fraction.

Quantify the disposition of key constituents to support mass balance calculations.

Identify potential environmental and/or engineering constraints related to the use of the B.E.S.T.
process to extract contaminants from the Hot Spot sediment samples and the Solvate Electron
process to destroy the PCBs in the extracted organic fraction.

. Produce data of sufficient quality such that different treatment processes can be evaluated relative
to each other, and a risk assessment of treatment residuals, if required, can be conducted for the
B.E.S.T. process and the Solvated Electron PCBs Destruct process.
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. Evaluate the viability of the B.E.S.T. process and the Solvated Electron PCBs Destruct process
to be scaled-up to full-scale operations including the overall development time-frame and
estimated full-scale treatment costs. In this regard, collect data and observations necessary to
evaluate the projected effectiveness and feasibility of the B.E.S.T. process and the Solvated
Electron PCBs Destruct process at full-scale operation. Evaluate parameters such as material
handling, pretreatment requirements, material feed rates, and batch processing rates. Projected
full-scale economics for treatment of large volumes of sediment including costs for treatment and
disposal of waste streams, site preparation, and mobilization of equipment will also be evaluated.

o Characterize the operational hazards associated with full-scale implementation of B.E.S.T. process
and the Solvated Electron PCBs Destruct process.
o Evaluate the performance of the B.E.S.T. process and the Solvated Electron PCBs Destruct

process against the nine detailed evaluation criteria contained in the National Contingency Plan
(NCP), including the ability of the B.E.S.T. process and the Solvated Electron PCBs Destruct
process to reduce toxicity, mobility, and volume of the hazardous constituents.

7.3.1.2 Define the Boundaries of the Study

The second step in the DQO development process for sampling design involves describing the spacial and
temporal boundaries defining where and when samples should be collected. To evaluate the B.E.S.T.
Solvent Extraction Process and CRTI Solvated Electron PCBs Destruct Process for Hot Spot sediments,
samples will be collected at predetermined locations from feed, vent streams, and product materials for
each process operation. This process will be tested using the Ionics RCC and CRTI pilot study unit on-
site during a 14 day period. Sampling locations, analyses and pilot study schedules are discussed in the
following sections.

7.3.1.3 Data Inputs

The third step in the DQO process for sampling design involves identifying the major inputs and
specifying those inputs requiring data. This helps ensure that the field program will provide the most
useful information possible to support the study objectives (DQO Step 1), within specified constraints
(DQO Step 2). The data inputs necessary to achieve the objectives of the pilot-scale treatability study

are chemical and physical properties and overall mass balance of materials. Data inputs are specified in
the following sections.

7.3.1.4 Limits of Acceptability on Field Data Uncertainty

Step 4 in the DQO development process for sampling design involves specifying the acceptable limits on
the uncertainty in estimating the data inputs. The data summarized in Step 3 will include specific
chemical, physical, and mass determinations which involve analytical and mass weight uncertainty. The
primary sampling objective for the pilot-scale study is to have individual samples represent the range of
variation and sediment characteristics so that the capability of the processes can be assessed for a variety
of operating conditions. The data must be sufficiently accurate for the purposes of determining the
effectiveness of the treatment technologies relative to each other, and the potential risk to human health
and the environment. To assess the potential uncertainty involved from sampling and analysis, samples
collected to determine mass balance and destruction removal efficiency will be collected in duplicate,
where economically reasonable, from each process batch. Variability within and between batches will
be assessed as a part of the data evaluation process. Mass balance data will be obtained from weigh
scales that are calibrated for every test batch.
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7.3.1.5 Optimal Design

The fifth step in the DQO process involves identifying the most resource-effective sampling design for
generating data that will satisfy the objectives, assumptions, and constraints specified in steps 1 to 4. The

components of the sampling design include sampling locations and sampling effort. The optimal design
is described below.

7.3.2 Data Collection and Field Sampling Activities

The data collected to determine mass balance, destruction/removal efficiency, and overall performance
of the treatment process are described in this Section. Figure 7-1 illustrates the sampling locations and
analyses. Table 7-4 summarizes the sampling locations, the total number of batches for that particular
aspect of treatment, the number of samples collected for each batch, and the total number of samples for
the treatment process. The following subsections describe the field data measurements and the collection
of samples for chemical analyses that will be taken in support of mass balance and destruction/removal
efficiency calculations. A tentative schedule of daily activities, including the measurements and samples
that will be collected each day is included in Attachment IIA. The field process data logsheets (LS) that
will be used to document field measurements are also included in Attachment IIA. Table 7-5 details the
sampling procedures, collection frequency, analyses, and field quality control samples that will be taken
for chemical analysis and Tables 7-6A and 7-6B itemize the chemical samples and analyses that be taken
during the study. Tables 7-5, 7-6A and 7-6B are included at the end of this section.

7.3.2.1 Field Measurements and Data Collection

Mass balance data will be obtained at each sampling point to define the capacity (or throughput) of the
pilot-scale system. These data will also be used in conjunction with chemical and physical laboratory data
to evaluate destruction/removal efficiency and overall disposition of contaminants. Data will be used to
determine the operating parameters and requirements for full-scale operation. A tentative schedule of
daily activities including the required measurements is included in Attachment IIA of this document.
Process data sheets will be used to document field measurements. These data sheets are provided in
Attachment ITA of this document and are discussed below.

Process Data

Logsheet # Description

LS-1 Process Operation Chronology - Site activities and process operations will be documented
on a 30 minute basis. Activities as listed on the daily schedule, including data
measurements and sample collection times will be recorded. References to other data
sheets or logbooks may be made to clarify the specific activities.

LS-2 Monitoring Checklist for Process Operations - Daily and single event calibrations,
electrical power, and steam and TEA consumption will be recorded.

LS-3 Feed Preparation (Screening) - Measurements of volume and mass of feed material will
be taken before and after screening. Measurements will be recorded and bulk density
calculated.

LS4 Feed Preparation (Loading and Neutralization) - Measurements of the mass and volume
of feed material and the addition of caustic soda will be monitored and recorded.

LS-5 Extraction - Conditions before, during, and after each solvent extraction cycle will be

recorded. The volume of solvent used will be calculated.
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Table 7-4 Total Lab and Field Sampling Frequency and Number (Ref. Figure 7-1)
Sample Description Sampling Frequency* Type Comments
ID of
Per Total Total Sample
Batch Batches Samples
B.E.S.T. EXTRACTION & SOLVENT RECOVERY BATCHES
S1 Composite of grab samples from feed sediment per batch 2 5 10 Duplicate samples except for PCBs isomers
& TCLP
S2 + 1 inch oversize whole sediment, composite of grab samples 2 1 2
from % inch screen (total of all batches)
S3Q2) Interstage treated solids after 2 extractions, composite of gi'ab 2 5 10
samples per batch
S3(4) ibid - 4 extractions per batch 2 5 10
S3(6) ibid - 6 extractions per batch 2 3 6 Assume interstage for 3 batches (only)
S3(8) Final treated solids after 8 extractions, composite of grab 2 5 10 Assume "Final" for 3 batches at $3(8) and 2
samples per batch at S3(6)
S4 B.E.S.T. raw un-polished product oil, grab sample at end of 1 5 5 Feed to oil polisher will be a composite of
batch all 5 - 54 oils
S6 Solvent grab samples, one at beginning of study and one at the 1 7 8 5 solvent recovery & 2 oil polish batches
end of each batch
S7 B.E.S.T. untreated vent gas, at least one per day (twice per 2 12 24 drager tubes, sampling is based on RCC
extraction batch, twice per solvent recovery batch & twice per statement that N2 blanketing/venting is used
oil polish) for all process steps and is the safest way to
operate
S8 B.E.S.T. treated vent gas samples, at least one per day (twice 2 12 24 drager tubes, sampling is based on RCC
per extraction batch, twice per solvent recovery batch & twice statement that N2 blanketing/venting is used
per oil polish) for all process steps and is the safest way to
operate
REV. A
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Table 7-4 cont’d
Sample Description Sampling Frequency* Type Comments
ID of
Per Total Total Sample
Batch Batches | Samples
B.E.S.T. OIL POLISHING AND WATER STRIPPING BATCHES
S10 Composite raw polished oil (grab sample of composite) 2 2 4 S10 is feed to CRTI unit
S5 Stripped water, grab sample at end of batch, each 2 2 4
polishing/stripping batch equals 2 or 3 extraction batches
CRTI BATCHES
Si1 CRTI dechlorinated product oil, grab sample at end of batch . 2 6 12 2 PCBs analyses and 1 for all other analyses
S12 CRTI condensed NH, after treatment, grab sample at end of 1 6 6
batch
S13 CRTI untreated vent gas samples, two per batch at start and end 2 6 12 Drager tubes
of venting cycle
S14 CRTI treated vent gas samples, two per batch at start and end of 2 6 12 Drager tubes
venting cycle
* Excluding QA/QC, MS/MDS, etc.
REV. A
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LS-6 Solids Drying - Conditions will be measured and recorded during the solids drying
process. The weight and volume of treated solids will be recorded and the bulk density
calculated.

LS-7 Evaporation/Solvent Recovery (or Oil Polishing) - Conditions during both the solvent

recovery and oil polishing processes will be monitored and recorded for each batch. The
volume and mass of solvent or oil will be recorded before and after each batch.

LS-8 Dehydration - Conditions will be monitored and recorded during each dehydration
process.
LS-9 Decant Water Stripping - Conditions will be monitored and recorded during the decant

water stripping process. Volumes and flow rates of feed materials, steam, and recovered
water will be measured and recorded.

LS-10 Field Vent Gas Measurements - Gas vapor detection tubes (Drager or equivalent) will be
used to determine the concentration of TEA and ammonia emitted from the vent streams
of the RCC and CRTI steps of the process. Results will be recorded.

LS-11 CRTI Process Data Sheet - A summary of the measurements taken during each batch run
will be recorded.
LS-12 Ionics RCC Batch Summary A. Extraction/Solvent Recovery Batch (or B. Oil

Polishing/Water Stripping Batch) - A summary of the measurements taken during each
batch will be recorded. This will include the weights of feed and recovered materials
from each of the process steps.

These data sheets are intended to provide the data required to develop mass balances, utility requirements,
temperature profiles, etc. that determine the process performance, capacity, and assist in scale up to full
scale application.

7.3.2.2 Field Sample Collection for Chemical Analyses

The field samples and associated quality control samples that will be collected during the Ionics/RCC and
CRTI pilot study program and the method for collection are described in Table 7-5. Sample numbering
and labeling are discussed below. Sample containers, preservatives, holding times, decontamination

procedures, field documentation requirements, and a description of the analytical methods are given in
Section 5 (Vol. I, QAPP) of this FOP.

Samples collected for mass balance and destruction removal calculation purposes will be taken from each
batch (note that the physical operation of the unit will result in different numbers of batches for the
different steps). Where economically reasonable, the samples will be collected in duplicate to assess
variability within the batch and to minimize the possibility of losing an entire data point. Sample results
that will be used for supporting data, including PCBs isomers, TCLP, TEA, and physical parameters,
will be analyzed as a single sample for each batch. Samples that are expected to be well homogenized,
such as the CRTI oil samples, will be collected as single samples from each batch. These are expected
to contain high levels of PCBs (30 percent) and very small sample volumes will be needed for analysis.
It is expected that sufficient volume will be available from a single sample, should reanalysis be needed.

Field duplicate samples will not be repeated if the sample was collected in duplicate. Duplicate samples
will be collected for each matrix and analysis during one batch, as shown in Tables 7-5, 7-6A and 7-6B.
Additional volume will be collected for MS/MSD analysis as specified in the tables. In several instances,
the concentration of the sample is expected to be very high (30 percent PCBs). This type of matrix is
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not suitable for MS/MSD analyses as the spiked compounds are likely to be diluted out of range.
Measures of accuracy for these samples will be based on performance evaluation (PE) sample results and
laboratory blank spike results. PE samples will be shipped to the laboratory(ies) at a frequency of
approximately one PE sample for every 20 samples (see Table 7-6B). Where possible, the PE sample
matrix and concentration will be similar to the samples (soil or oil/low or high). In cases where this is
not possible, available PE samples will be shipped for the analysis.

7.3.2.3 RCC Sample Identification
Each sample collected to evaluate the RCC/CRTI pilot process will be identified using the following:
R - identifies the sample as related to the Ionics RCC and CRTI processes

E## - the extraction batch the sample is associated with, batches will be numbered (01, 02, 03,
etc.) sequentially by the field team

. P## - the oil polishing/water stripping batch the sample is associated with, batches will be
numbered (01, 02) sequentially by the field team
. C## - the CRTI oil treatment batch the sample is associated with, batches will be numbered (01,

02, 03, etc.) sequentially by the field team

The sampling point where the sample is collected from (refer to Table 7-4) (i.e., S1, S2)
Whether the sample is a composite from several cycles or whether it is a grab (C, or G)
Which extraction cycle the sample was collected from, where applicable, in parentheses

An example, sample identification would be: RE03-S3G(4), a grab sample of treated sediment collected
after four extraction cycles from the third extraction batch of the Ionics RCC/CRTI process.

Duplicate samples will be designated D and field QC will be identified with an abbreviation and the date
(FB051696), when collected, as described in Section 4.4.2, Vol. I).
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Table 7-5 Chemical Sampling Collection Methods, Frequency, Analyses, and Field QC Samples

Sample Location'

Collection Method and Frequency

Analyses

Field Quality Control

S1

-1/4 inch Feed
Sediment to
extraction

Composite samples will be prepared by homogenizing a minimum of
five grab samples in a stainless steel bowl, using a wooden
(disposable) or stainless steel spoon or spatula. Samples will be
collected in duplicate from each composite from each of five batches.

Duplicates will be taken for:
- On-site'

- RAS?

- PCDD/PCDF

-0&G*

A single sample will be taken from
each batch for:

- TCLP?

- grain size®

A single sample will be taken from
each of two batches (biases toward
the optimized batches) for:

- PCBs isomers’

A duplicate and an MS/MSD
from one batch (biased toward
optimization batch) will be
collected for:

- TCLP

- grain size (dup only)

One split sample from one batch
(biased toward the first batch)
will be analyzed for:

- fast TAT PCBs"

S2

+ 1/4 inch
oversize return to
CDF

One composite sample for this study (from all batches) will be
prepared by homogenizing a minimum of five grab samples collected
from the -+1/4 inch screen oversize.

Duplicate samples will be analyzed
for:

- On-site

- RAS organic only

Will be included with soil SDG.
No specific field QC required.

S3(x)

Interstage treated
solids, x denoting
the number of
extraction cycles.

Composite samples will be prepared as described for SI. Aliquots will
be taken in duplicate from each composite. Samples will be collected
at the end of every two extraction cycles during each of the five
batches.

Duplicate samples from each
sampling event (every 2 cycles) will
be analyzed for:

- On-site

One split sample and MS/MSD
for ten on-site samples (expect
10 for the study) will be sent
for:

- fast TAT PCBs

Bias split sample toward an
early (first) batch.
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Sample Location'*

Collection Method and Frequency

Analyses

Field Quality Control

S3 (x)

Final Cycle

x=8 for three of
the batches and
x=6 for two of the
batches

Composite samples will be prepared as described for S1. Aliquots will
be taken in duplicate from each composite.

Duplicate samples from the final
sampling event (after 8 or 6 cycles)
will be analyzed for:

- On-site

- RAS

- PCDD/PCDF

-0&G

One sample from each batch will be
analyzed for:

- TCLP

- TEA®

- grain size

One sample from each of two batches
(biased toward the optimization
batches) will be analyzed for:

- PCBs isomers

MS/MSD will be collected from
3 batches for:
- On-site

One MS/MSD will be collected
from one batch (biased toward
optimization batch) for:

- each analysis, except PCBs
isomers and grain size.

One field duplicate sample will
be collected from one batch
(biased toward optimization
batch) for:

- TCLP

- TEA

- grain size

S4
B.ES.T.
unpolished raw oil

One grab sample will be collected from each of five extraction
batches.

Contains approx. 90% TEA
IT IS DESIRABLE TO COLLECT VERY SMALL PORTIONS OF

THIS MATERIAL. CAN IT BE SAMPLED USING A
DISPOSABLE PIPETTE?

- On-site PCBs only

One split sample will be
collected from the first batch
for:

- fast TAT PCBs

One duplicate and one MS/MSD
will be collected at random from
one batch.

S5

Stripped water
from the oil
polishing process

Duplicate grab samples will be collected from each of two oil
polishing batches. Samples will be prepared in duplicate by filling one
container and then filling the second (duplicate) container.

BAILER? SPIGOT?

Duplicate samples will be analyzed
for:

- On-site pH only

- RAS

- PCDD/PCDF

-0&G

- TEA

- TSS/TDS/TS

One MS/MSD will be collected
from one batch, selected at
random, tor each anaiysis.
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Sample Location'

Collection Method and Frequency

Analyses

Field Quality Control

S6

TEA Solvent to
Extraction (makeup
of recovered)

One grab sample will be collected at the beginning of the study, at the
end of each of five extraction batches and at the end of two oil
polishing batches. Total of eight samples.

HOW IS THIS COLLECTED? BAILER, SPIGOT?

- PCBs non-CLP®

- SVOC non-CLP

- metals non-CLP

- PCDD/PCDF

- Karl Fischer'®

- TSS (TDS and TS if possible)”
- Specific gravity™

One duplicate will be collected
at random from one batch for
each analysis.

One MS/MSD sample will be
collected at random from one
batch for each analysis except
PCDD/PCDF, Karl Fischer, and
specific gravity.

S10 COMPOSITE
B.E.S.T. polished
raw oil feed to

Duplicate grab samples will be collected from each of two polishing
batches. Samples will be collected prior to dividing into aliquots for
CRTI feed.

Duplicate samples will be analyzed
for:

- On-site PCBs only

- PCBs non-CLP

Samples will be collected in
duplicate. No other field QC is
required.

CRTI process
MATERIAL MAY BE VISCOUS AND/OR SLUDGY AT AMBIENT | - SVOC non-CLP
TEMPS. IT IS DESIRABLE TO COLLECT VERY SMALL - metals non-CLP
PORTIONS OF THIS MATERIAL. HOW TO BEST SAMPLE? - PCDD/PCDF
One sample from each of two batches
will be analyzed for:
- PCBs isomers
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Sample Location'® Collection Method and Frequency Analyses Field Quality Control
S11 Grab samples will be collected from each of six CRTI treatment Duplicate samples will e collected One duplicate and one MS/MSD
CRTI batches. Samples will be collected in duplicate for on-site analysis. from each of five batches for: will be collected from one batch
Dechlorinated - On-site PCBs only (selected at random) for each
product oil analysis except for PCBs

One sample from each batch will be isomers.

collected for:

- PCBs non-CLP

- SVOC non-CLP

- metals non-CLP

- PCDD/PCDF

One sample will be collected from

each of two batches (biased toward

optimized batches) will be analyzed

for:

- PCBs isomers
S12 One grab sample will be collected from each of six CRTI batches. One sample from each batch will be One duplicate and one MS/MSD
CRTI Condensed analyzed for: will be collected from one batch
ammonia after NEEDS WORK, HOW DO WE COLLECT THIS SAMPLE? - PCBs non-CLP (selected at random) for:
treatment - SVOC non-CLP - each analysis.

- PCDD/PCDF

Notes: Additional discussion of the analytical methods is provided in Section 5.0 (QAPP) - Volume I of FOP.

! On-site - on-site laboratory will analyze for PCBs, pH, and percent moisture, unless otherwise noted.

2 RAS - Analysis for pesticides, PCBs, SVOC, and metals through the EPA CLP program.

3 PCDD/PCDF - Analysis for polychlorinated dibenzo-p-dioxin and polychlorinated dibenzofurans by subcontractor laboratory.

¢ O&G - Analysis for gravimetric oil and grease using methylene chloride as the extraction solvent.

> TCLP - TCLP leachate will be analyzed by a subcontractor laboratory for SVOCs, PCBs, and metals using EPA CLP protocol.
§ Grain size analysis using ASTM Method D422.

4 PCBs Isomers - Total mono through decachlorinated biphenyls GC/MS by a subcontractor laboratory.

8 TEA - Analysis for triethylamine (TEA) by a subcontractor laboratory.
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Non-CLP - Analysis of unusual matrices (not soil or water) for the CLP analyte lists using modified CLP methodology.

Karl Fischer - Analysis for moisture content of TEA using Karl Fischer titration.

TSS/TDS/TS - Analysis for total suspended, dissolved, and total solids. Aqueous matrices will be analyzed for all three. Solvents and
solvent mixtures may only be analyzed for TSS.

Specific gravity using ASTM Method by a subcontractor laboratory.

Fast TAT PCBs - Off-site analysis for PCBs to confirm on-site laboratory results. Results will be requested within 48 hours.
Unlisted samples:

S7 B.E.S.T. untreated vent gas - Drager tube field analysis only for TEA.

S8 B.E.S.T. treated vent gas - Drager tube field analysis only for TEA.

S9 Deleted

S13  CRTI untreated vent gas - Drager tube field analysis only for NH,.

S14  CRTI treated vent gas - Drager tube field analysis only for NHs,.
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Table 7-6A SAMPLE LOCATIONS, NUMBER OF SAMPLES, AND LABORATORY ANALYSES (single batch)

Chemical Parameters l Physical Parameters
Sampling No. of PCB pH %mois/sol PCB PCB PCB SVOoC SVOC PCDD/F | 0&G metals metals TCLP water | TSSIDS/TS specific grain
Point | Description/Media Batches | On-site | on-site on-site |non-CLP(1)|isomers(2)| RAS RAS |non-CLP (3) (4) (5) RAS | non-CLP(8) {7) TEA(8) | content (liquid) gravity size
St -1/4 inch Feed/Sediment to Extraction 5 2 2 2 1 2 2 2 2 2 1 1
Duplicate 1 1 1
MS/MSD(9) 1 1 1 1 1 1 1 1 1
52 + 1/4" sediment oversize - retum to COF 1 2 2 2 2 2
83 Treated Sediment - soil in TEA (final will be dry soil}
S3(2) 2 extractions 5 2 2 2
1S3(4) 4 extractions 5 2 2 2
53(6) 6 extractions (Final for 2 batches) 3 2 2 2
S3(8) 8 cycles / final 5 2 2 2 1 1 2 2 2 2 2 1 1 1
Duplicate 1 1 1 1
MS/MSD 1 3 3 3 1 1 1 1 1 1 1 1
S6 TEA Solvent - initial & after 5 ext. & 2 pol. batches 8 1 1 1 1 1 1 1
Duplicate 1 1 1 1 1 1 1 1
MS/MSD 1 1 1 1 1 1 1
54 B.E.S.T. unpolished raw oil (4%PCB/S0%TEA) 5 1 1
Duplicate 1 1
MS/MSD 1 1
S5 Stripped water from polishing batch 2 2 2 2 2 2 2 2 2
MS/MSD 1 1 1 1 1 1 1 1 1
s10 Composite B.E.S.T. raw polished oil - feed to CRTI 2 2 1 1 2 2 2
S$11 CRT! Dechlorinated oil 8 2 1 1 1 1 1
Duplicate 1 1 1 1 4
MS/MSD 1 1 1 1 1
S12 CRTI Condensed NH3 - after treatment [ 1 1 1
Duplicate 1 1 4 1
MSMSD 1 1 1 1
.
J R 1 J

(1) non-CLP PCB = Fast turnaround for soif matrices to confirm on-site laboratory results. Analysis of non-~outine matrices(i.e., not sail or water).
(2) PCB isomers = Analysis for total mono through decachiorobipheny! isomers. Only will be analyzed during two batches.

{3} non-CLP SVOC = Analysis for SVOCs in non-routine matrices.

(4) PCDD/F = Polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs).

(5) O&G = Oil and grease/gravimetric using methylene chloride as the extraction solvent.

(6) non-CLP metals = Analysis for metals in non-routine matrices.

(7) TCLP = TCLP leaching and subsequent analysis for PCBs, SVOCs, and metals.

(8) TEA = Analysis for TEA in various matrices.

(9) MS/MSD are recorded as a single sample for initial round and as two samples for sample counting purposes
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Table 7-6B_ SAMPLE LOCATIONS, NUMBER OF SAMPLES, AND LABORATORY ANALYSES (total study)

Chemical Parameters Physical Parameters
Sampling No.of | PCB pH  |%moisisol| PCB PCB PCB | SVOC | SVOC |PCODF| 0&G | metals T metals | TCLP [ water |TSs/DSTS| specific | grain
Point  |Description/Media Batches | On-site | on-site on-site [non-CLP(1}]isomers(2)| RAS RAS |non-CLP (3)]  (4) (5) RAS Jnon-CLP(B)|  (7) TEA(8) content (liquid) gravity size
S1 -1/4 inch Feed/Sediment to Extraction 5 10 10 10 1 2 10 10 10 10 10 5 5
Duplicate 1 1 1
MS/MSD(9) 1 2 2 2 2 2 2 2 2
S2 + 1/4" sediment oversize - return to CDF 1 2 2 2 2 2
$3 Treated Sediment - soil in TEA (final will be dry soil) o s
S3(2) 2 extractions 5 10 10 10
S3(4) 4 extractions 5 10 10 10
S3(6) 6 extractions (Final for 2 batches) 3 6 6 6
S3(8) 8 cycles /final 5 10 10 10 1 2 10 10 10 10 10 5 5 5
Duplicate 1 1 1 1
MS/MSD 1 6 6 6 2 2 2 2 2 2 2 2
S6 TEA Solvent - initial & after 5 ext. & 2 pol. batches 8 8 8 8 8 8 8 8
Duplicate 1 1 } 1 1 1 1 1 1
MS/MSD 1 2 2 2 2
S4 B.E.S.T. unpolished raw oil (4%PCB/90%TEA) 5 5 1
Duplicate 1 1
MS/MSD 1 2
S5 Stripped water from polishing batch 2 4 4 4 4
MS/MSD 1 2 2 2 2 2 2 2 2
S10 Composite B.E.S.T. raw polished oil - feed to CRTI 2 4 4 2 4 4 4
S11 CRTI Dechiorinated oil 6 12 6 2 [:] 6 6
Duplicate 1 1 1 1 1
MS/MSD 1 2 2 2 2
$12 CRT! Condensed NHS3 - after treatment 6 6 6 6 B
Duplicate 1 1 1 1
MS/MSD 1 2 2 2
PE Performance Evaluation Sample 4 2 2 2 2 3 2 2
L _ [ N S—— [ IR
Total: 84 62 56 40 8 34 34 35 62 30 32 26 16 14 9 i/ 9 i

{1) non-CLP PCB = Fast tumaround for soil matrices 1o confirm on-site laboratory results. Analysis of non-routine matrices{i.e., not soil or water).
(2) PCB isomers = Analysis for total mono through decachlorobiphenyl isomers. Only will be analyzed during two batches.

(3) non-CLP SVOC = Analysis for SVOCs in non-routine matrices.

(4) PCDD/F = Polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs).

(5) O&G = Qil and grease/gravimetric using methylene chioride as the extraction solvent.

(6) non-CLP metals = Analysis for metals in non-routine matrices.

(7} TCLP = TCLP leaching and subsequent analysis for PCBs, SVOCs, and metals.

(8) TEA = Analysis for TEA in various matrices.

(9) MSMSD are recorded as a single sample for initial round and as two samples for sample counting purposes
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7.4 Ionics RCC Mobilization and Demobilization

7.4.1 B.E.S.T. Pilot Plant Mobilization

Site Preparation: Figure 2-2 is a preliminary site layout plan that will be utilized during testing at the
New Bedford Harbor Superfund Site in New Bedford, MA. As illustrated in the 80’ x 120’ pilot layout
plan, sufficient space will be needed to set-up the B.E.S.T. Pilot Plant and a support trailer. A 50-foot
perimeter line extending outwardly from the outline of the B.E.S.T. Pilot Plant process equipment will
be adopted per fire and/or electrical code requirements for physical separation of solvent-containing
process equipment from other electrical equipment.

The Pilot Plant consists of two portable skids mounted on a 8 x 48 foot "low boy" trailer. The main skid
(20 ft. x 8 ft.) contains all of the B.E.S.T. Process equipment including the extractor/dryer, the
centrifuge, tanks, pumps and heat exchangers required to process contaminated sludges, sediments, and
soils. All electrical equipment is Class 1, Group C or D, Division 1-rated. The system is designed to
prevent solvent emissions. A second, smaller skid (10 ft. x 8 ft.) contains several utility systems to
support the operation of the main process skids. The utility skid includes a refrigeration unit and a
tempered cooling system. Steam, nitrogen, and instrument air will be provided separately. Figure 2-2
illustrates the general arrangement of the two skids as they site on the trailer. Also illustrated are the

secondary spill containment pan under the process skid and a tertiary spill containment basin under the
entire trailer.

Utility connections to Ionics RCC’s power distribution panel will be provided by USACE. Site utility
requirements include electrical power at 480 volts @ 225 amps, potable water at an estimated 3,000
gallons for the 14 day test program, and facilities to accept return cooling water and steam condensate.
The streams discharged do not contact the waste materials being processed.

Tonics RCC personnel will be mobilized to the test site approximately one day prior to arrival of the pilot
plant to arrange for any additional equipment that may be required during the set-up period.

Pilot Plant Set-Up: Ionics RCC personnel will supervise and conduct all phases of pilot plant set-up and
operation. The set-up phase will be considered complete when all process components have been installed
as a complete unit and each piece of equipment has been operated on an individual basis. System Safety
(HAZOP) and integrity is checked by operating each component with clean water. This phase is expected
to require approximately three days.

All components removed for shipping will be assembled and all interconnections made. Utilities will be
connected and checked out.

Operational checkout will begin after it has been determined that all equipment has been properly
installed. After all functions have been tested as an operating unit, solvent will be loaded into the pilot

plant to again verify system safety and integrity and complete checkout using solvent. This normally
takes about two days.
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7.4.2 CRTI Pilot Plant Mobilization

CRTI/Ionics to Prepare

7.4.3 B.E.S.T. Pilot Plant Demobilization

Decontamination: The decontamination plan for the pilot plant after exposure to PCBs follows. This
plan is also applicable for any hazardous contaminant. The steps of this plan must be performed in the
order specified to prevent cross contamination. Many steps must be run concurrently to prevent
overfilling of process vessels.

During the decontamination process, a sample of recycled TEA will be tested for PCBs. This will
confirm that the recycled TEA is not contaminated with PCBs.

Extractor/Dryer: Fill the extractor/dryer with TEA to the normal TEA fill lines. Wash the inside by
turning on the paddles for five minutes. Decant the TEA to the empty premix tank. Disconnect the
steam injection line from the bottom of the extractor/dryer on the decant side (disconnect downstream
of the isolation valve). Drain the remaining 8 gallons or so of TEA into carboys. The use of carboys
that have already been contaminated with PCBs is desired. Return this TEA to the evaporator directly.

After purging with nitrogen, fill the extractor/dryer again and wash for five more minutes. Decant the
TEA to the premix tank again. The premix tank should be full now. Drain the remaining 8 gallons of
TEA into carboys. The use of carboys that have already been contaminated with PCBs is desired.
Return this TEA to the evaporator directly.

Fill the extractor/dryer for the third time and wash for five more minutes. When the premix tank is
empty, decant the TEA to the premix tank again. Take a grab sample of the TEA for later PCBs testing
to confirm that the extractor/dryer is decontaminated. Drain the remaining 8 gallons of TEA into

carboys. Return the TEA to the evaporator directly. The extractor/dryer has now been rinsed three
times with clean TEA.

Premix Tank and Centrifuge: Run the mixer and decant pump, then start to centrifuge the TEA. Line
up the centrate return back to the premix tank for the first five minutes. Fill the premix tank with more
TEA from the third rinse of the extractor/dryer as room becomes available. Continue centrifugation until
the extractor/dryer and premix tank are empty. Fill the premix tank with clean TEA, by the premix tank
fill line, until the high level warning light comes on (with the mixer off).

Turn on the mixer and decant pump and centrifuge the new TEA in the premix tank. Line up the
centrifuge centrate return back to the premix tank for the first five minutes. Sample TEA for later
analysis for PCBs to confirm that the premix tank and centrifuge are decontaminated. When the premix
tank is empty, secure the mixer and decant pump. Flush the centrifuge head by opening the head flush
valve for one minute. This sends clean TEA to the centrifuge plows and discharge nozzle. Secure the
centrifuge.
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Drain the feed pump and lines by draining the low point sample into a carboy. Return the TEA to the
evaporator. The premix tank has now been rinsed with 75 gallons of TEA from the extractor/dryer,
which will have less then 50 ppm PCBs in it, and 37 gallons of clean TEA. A normal batch of TEA

processed through the premix tank is 25 gallons, so the tank is effectively being rinsed more than four
times.

Centrate Tank and Pump: The centrate tank will fill during the centrifugation step, so pumping TEA to
the evaporator must start before the tank overfills. Pump one gallon through the sample tap also to rinse
it out. Pour the TEA removed back into the evaporator. Check the evaporator level to make sure it is
not overfilled. If necessary, evaporate some of the TEA.

When all the TEA from the centrifuge has been pumped to the evaporator, secure the centrate pump.
The TEA from the end of the drain sequence shall be sampled, and the sample tested for PCBs to confirm
that the centrate tank has been decontaminated. Drain the TEA from the sample line on the inlet to the
evaporator and return it to the evaporator.

Evaporator: All the contaminants introduced in the pilot plant will not be in the evaporator. Evaporate
the TEA down to a level of about 50 liters. Drain the TEA into the contaminated TEA barrel. Add
about six gallons of clean TEA to the evaporator. Run the recirculation pump for five minutes to clean
out the piping. Drain the evaporator again into the contaminated TEA barrel. Add six gallons of TEA
again, mix for five minutes, and drain. Add six gallons of TEA, for the third time, mix for five minutes,
and drain. Sample the third rinse of PCBs analysis to confirm that the evaporator is decontaminated.
The PCBs collection point has now been rinsed three times.

TEA Removal: Remove residual TEA from the water stripper, if used, by steaming the column. When
the water stripper is clean, shut the vent isolation valve to keep TEA vapor out.

Remove the inventory of TEA in the solvent storage tank by pumping it through the fill connection, into
barrels. When the solvent tank empties, secure the solvent pump. Drain the TEA cooling loop into the
storage tank now by opening the sample/vent line on the auxiliary skid. Open the premix tank cooling
coil line isolation valve. Shut the sample/vent on the auxiliary skid and start the pump again. When no
more TEA will pump out, secure the pump and drain the TEA out of low point drains.

Fill the solvent tank with 20 gallons of water. Start the solvent pump and pump water through all the
TEA systems. Make sure the refrigeration system is secured before sending water to the TEA cooling
loop. Pump the water from the solvent system into the evaporator. Line up the solvent drain from the
solvent decanter to a carboy instead of to the solvent storage tank. Evaporate the TEA out of the water,
collecting it in a carboy, which can be returned to the clean TEA barrel. Leave the TEA lineup this way
for the rest of the clean-up to collect the recovered TEA separately.

Remove all the TEA from the extractor/dryer by directly injecting steam for 10 minutes. Open the decant
valves to allow steam to sweep the TEA in the lines into the mixer. Make sure the extractor/dryer
condenser is isolated from the evaporate and water stripper condensers. When finished steaming the
extractor/dryer, shut the vent isolation valve to keep TEA vapor out of the extractor/dryer.
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Shut the decant valves from the extractor/dryer. Fill the premix tank to the top with water by hooking
a hose into the low point sample tap in the feed line. Run the mixer and feed pump in recirculation for
five minutes, then start to centrifuge the water. Send the centrate back to the premix tank for the first
minute. Continue centrifugation until the premix tank is empty.

Check the level of the centrate tank to make sure it is not overfilled during the centrifugation of the water
in the premix tank. Allow the centrate tank to fill to the top with water before starting to pump the water
into the evaporator. Pump about one gallon of water through the sample line and return it to the

evaporator. Continue pumping water from the centrate tank to the evaporator until the centrate tank is
empty.

Apply jacket/coil and heat exchanger steam to the evaporator to remove the residual TEA in the water.
Caustic addition may be necessary to get all the TEA out of the water. When the temperature of the

liquid in the evaporator reaches 212°F, for 10 minutes, all the TEA will be gone. Drain the water to
a barrel.

Drain the water/TEA legs out of the bottom of the solvent decanter and put them in the waste TEA drum.
The bulk of the TEA is now removed from the pilot plant.

External Surfaces: Any surfaces that are contaminated with PCBs will be cleaned by swabbing with
solvent. Hexane/Methanol mixed in a 50/50 ratio will normally be utilized. This will be done at this
time contamination occurs.

At the end of the final pilot plant internal cleaning, all equipment external surfaces will be cleaned with
a steam cleaner. All PCBs contamination will have been previously removed, so water runoff from steam
cleaning should not be contaminated with PCBs. However, the wash water will be collected and tested
for PCBs.

Equipment Removal: Dismantling of the pilot plant begins following completion of the decontamination
process. All necessary components are removed, packed on the trailer, and secured for shipment. This
phase is expected to take about five days. Ionics RCC project personnel will conducted this operation
and supervise outside contractors, as necessary. Equipment will normally be stored at Ionics RCC’s
laboratory facility in Bellevue, Washington between treatability testing projects.

The B.E.S.T. pilot plant is cleaned and decontaminated after each project. However, before disposing
components of the pilot plant at time of removal from service, wipe tests shall be conducted to confirm
that PCBs contamination is below 10 mg/100 cm® on process equipment surfaces.

7.4.4 CRTI Pilot Plant Demobilization
Decontamination: CRTI/Ionics to Prepare

Equipment Removal: CRTI/Ionics to Prepare
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7.5 Waste Handling and Disposal
7.5.1 Waste Streams/Waste Minimization

Operation of the pilot plant will provide "product” streams of solids, water, and organics as described
in previous sections and quantities summarized below. In addition, some non-product wastes or
secondary blowdown streams have been identified and will be handled as described below. In any case,
the amount of waste materials generated during a pilot-scale demonstration is not in any way
representative of the amount of waste materials generated during full-scale operation.

Ionics RCC will store treated sediment generated during the pilot-scale tests inside the exclusion zone in
containers provided by USACE. Some materials will be stored inside the building immediately adjacent
to the exclusion zone. A suitable work zone will be designated for material storage. All containers will
be properly labeled as specified in Foster Wheeler Environmental’s Sampling Design Plan (SDP). Ionics
RCC will store wastewater generated during the pilot-scale tests in containers or tanks supplied by
USACE in an area near the pilot unit. Ionics RCC will package, label and properly segregate all pilot
plant waste streams. These waste streams will include decontamination wastes, waste solvent, and waste
personal protective equipment. These wastes will be submitted to Foster Wheeler Environmental at the
end of testing. A list of waste streams and the required size of disposal containers is presented below
under waste handling summary.

Steam Condensate From Steam Traps: Condensate from steam traps is non-hazardous clean water from
the pilot plant auxiliary boiler. This water will never be in contact with any process waste streams. The
total quantity of condensate will not normally exceed 150 gallons per day.

Boiler Blowdown: Occasional blowdown from the 9 HP boiler will be required to prevent scaling on the

heating elements. This blowdown will not normally exceed 5 gallons per day. All makeup water to the
boiler is obtained from the potable water supply.

Stormwater:

o Secondary Containment Stormwater: Rain collected in the secondary containment pan below the
pilot plant will be accumulated and stored in 55 gallon drums. This water will be cleaned by
carbon filtration. The filtered water will be added directly to the tertiary containment water after
the PCBs level is verified to be below acceptable levels.

. Tertiary Containment Stormwater: Rain and snow melt in the tertiary containment will be
collected and handled as described above.

Vent: The atmospheric vent discharge from the system is necessary to eliminate non-condensable gases
from the various condenser systems in order to prevent reduction of heat transfer efficiency. Normally
this vent gas will consist primarily of nitrogen pure gas, and traces of oxygen and other atmospheric
gases. Solvent will normally be condensed by the refrigerated vent condenser. However, to assure that
organic vapors are removed with an efficiency of 95% or greater per 40 CFR Section 61.242-11, an
activated carbon scavenger will be located on the vent outlet.
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7.5.2

Waste Handling Summary

During the pilot test, all wastes generated will be labeled and segregated per Foster Wheeler
Environmental direction. All wastes will remain on site near the pilot plant until transfer to USACE for
disposal. The waste anticipated to be produced are as follows:

REV. A
D96-009
03/28/96

Investigative derived wastes (IDW): PCBs contaminated trash, personal protective equipment
(PPE), plastic, etc., will be combined and stored in 55 gallon steel drums. This material will be
referred to as PCBs contaminated trash. lonics RCC anticipates approximately two, 55 gallon

steel, open head drums of IDW. The Solvated Electron Process IDW is expected to contribute
about 30 pounds to the total IDW.

Used TEA: There should be about six (6), S5 gallon steel, closed head drums of used TEA.

Product solids, product organics, and excess feed: There will be one 20 gallon steel, open head
drum of product solids per batch, for a total of 5 drums. There will be one 20 gallon steel,
closed head drum for each organic product for a total of 2 drums. The excess feed material will
remain in the containers in which it is supplied to the pilot unit, presumably, 5 gallon plastic,
open head pails. This excess feed material may be returned to its original container supplied by
Foster Wheeler Environmental.

Aqueous wastes: This includes all the water collected in the tertiary containment, product
stripped water, condensate, and boiler blowdown. This will be collected in a tank on site. The
amount generated will be dependent on weather conditions as well as the amount of non-contact
water produced by the steam boiler outside the exclusion zone.

Secondary -containment water: The rainwater and snow melt which collect in secondary
containment (stainless steel pan) will be processed through a carbon filter and then stored in 55
gallon steel, closed head drums. The stored water will be combined with other aqueous wastes
after analysis for PCBs.

Decontamination wastes: Decontamination waste will be produced from decontamination of the
pilot unit. The decontamination waste will consist of approximately 10% solids, 5% TEA, and
85% water. The decontamination wastes may be decanted to produce an aqueous phase and a
solids phase. Decontamination waste is expected to be twelve, 55 gallon steel, open head drums.
Carbon canisters: Carbon canisters are employed in the pilot plant vent system to remove any
TEA vapors escaping the primary vent condenser. A smaller carbon canister is used to filter
secondary containment pan water. Ionics RCC expects two (2), 50 gallon plastic carbon canisters
to be expended.

The Solvated Electron Process decontamination fluid (terpene based solvent) will be collected in
one 30 gallon drum. The wipes used to clean the interior surfaces will be combined with the
IDW listed above.

CRTI condensed NH, after treatment (Ionics RCC to advise if this is a disposable material).
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7.5.3 Leaks or Accidental Discharge of Process Streams Containing PCBs

A secondary containment pan below the entire pilot plant is provided to contain unexpected discharges
of process streams. Material will be removed from the secondary containment pan and returned in the
process. The volume of secondary containment available is approximately twice the volume of all
material in the process unit.

Tertiary containment is provided by a raised edge membrane surface around the entire processing unit.
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7.6 Ionics RCC/CRTI Operations Safety Review

To be completed upon receipt of Ionics responses to letter dated March 26
on HASP and Operations Safety Comments from Foster Wheeler Environmental
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7.7 Report Preparation

After the conclusion of testing, Ionics RCC will prepare a draft and final pilot-scale treatability study
report. The overall focus of the report will be on: the steps necessary to bring the technology/process
to commercial-scale application; the engineering and controls related issues that must be addressed in
designing, fabrication, and implementing the technology to ensure that the treatment until will work as
designed and will also provide for worker and community health and safety; and the costs to implement
this technology at a site with similar conditions. The report shall include the following information:

1. A discussion of the viability of full-scale processes and/or processes. .

2. Anticipated scale-up activities (design and fabrication) which will be required to be made prior
to the technology becoming "commercially available".

3. Potential operational hazards (mechanical and emissions) that could exist during full-scale
operations.

4. The estimated cost of a full-scale treatment operation to treat a site similar to the Hot Spot

sediments being treated as part of this pilot-scale treatability study. The estimate will be based
on a waste profile similar to that experienced during the pilot-scale treatability study and a
volume of 15,000 cubic yards of sediment. Costs will be for the treatment component only, but
will include both capital and operational costs as they relate to the following items:

a.

b.

Specialized handling of the sediments in terms of moisture content, process additives,
particle size limitations.

The costs of the individual reagent/additives including the material plus the required
process related equipment.

Cost of sediment processing per ton of feed sediment on both a wet- and dry-weight
basis.

Cost of post-processing steps and procedures to facilitate handling (e.g., moisture
addition or dewatering) and/or potential regulatory compliance (e.g., pH adjustment
and/or potentially stabilizing the solid phase residuals to prevent leaching.

The component of the capital costs (e.g., 20 percent) which would be allocated to a
single project of similar size to the Hot Spot sediments.

Foster Wheeler Environmental will incorporate the above report into the overall Treatability Study

Report.
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Loading and Neutralization
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Batch # Extraction #
Screened Feed Mass @
Bucket (1) Bucket (2) Bucket (3)
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Tare lbs Tare lbs . Tare
Net lbs Net lbs - Net
Total net wt. . lbs. Approximate volume qgal.
. L 3 )
Bulk densitvy
Caustic Soda Addition .
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using % NaOH
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Evaporator Liquid
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Cooling Water
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Date:

Sampler-Drager Detector Tubes:

/2S-/0

Process Data Sheet

for

Field Vent Gas Analyses

GAS/VAPOR | MEASURING RANGE' | MODEL NO. TLV*
Ammonia 5-700 ppm TM-4613 25 ppmv
TEA 5-60 TM-5450 1
Time | Sample Stream Batch | Contaminant Comment
1D Description ID No. | Concentration
ppmv
TEA'! | NH;?
S7-1* | BEST untreated
‘vent gas
S7-2
S8-1 | BEST treated
vent gas
S8-2
S13-1 | CRTI untreated
vent gas
S13-2
S14-1 | CRTI treated
vent gas
S14-2
TEA calibration check at ppm
NH, calibration check at ppm
Note: ' TEA concentration level for corrective action ppmv.
2 NH, concentration level for corrective action ppmv.
* Sample ID: S7-1 is first S7 sample taken, etc.
* TLV - Threshold Lower Value
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—CEMBDURLMANYAL-DATATOG | L& DAT’\ =77 LR

TEST:. Run Number ................. o Matmix MAss, g R

RunDate oo Calcium Mass, £...c.oovevrrenne S

Beginning RunTime ...._______ Ammonia Vol,, ml .............. S

Ambient Temperature ... Pre-mix Time..........vcceeeeenn. ,

PROCESS:
Step#  Elapsed Time  Pres., PSIG Temp., °F 1/R, Mhos

1

O loo i~ anilnid [ ito

10
11
12
13
14
15
16
17
18
19
. 20
21 -
22
23
24
25
26
27
28
29
30

RESULTS: Total Contact TIME ..ooevevverierre i cererssenses

Beginning PCB Concentraton, ppm..........

Ending PCB Concentration, ppm...............

0602500
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LS-|Z ION!% s RCC BATCH SUMMARY

Project Date Begin
Feedstock Date Complete
Carbon Filter

Installation Wt. Ibs

Removal Wt. ‘)}

manC—e
*\s carbon Oc)SorfﬁO’\)K(ZérfT;
SolventDecanter monl'f"@réc‘{ b.’d Wg'? @

Preload liters .
Removed TEA liters g
Removed Water liters
Centrate Filter
Instalied Wt. grams Size
Removed Wt. grams # Removed

Solvent Use

Load Ibs Haw &\S \“\'\ _A\’S
Unload lbs> reco rc/ e c/ ?
Feed Loaded @M : Ibs
@ wa« u m W J ————

mis

Treated Products Recovered:|

@ Solids ' lbs
Water ' lbs
lbs

4

Caustic Load

EXTRACTION/S0LVENT ﬁ'f/o/iﬁ’)’ B&TCAQ.#__._-.
B.aitL ?OHSH/M]T»ATER STRiIPPING  BATCR



http:BA-Tc.ff

SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES

L IONICS RCC/CRTI PILOT TESTS
-
PROCESS STEPS: BE ST ExxRACcTaNdSEDIMENT DRYIN DATE:
- .
BATCH NO.: E -\ TEST DAY NO.: \
-
WORKING HOURS/DAY
- ON-SITE ACTIVITIES 1 2 3 4 5 6 7 8 9 10 11 12
Start Normal Batch Shut Clean
- Up Testing Period Down Up
. H&S MEETING K
. REVIEW SUMMARY OF TESTS TO PERFORM X
-
. CALIBRATION (LS-2)
- scales X
- - pH meter
- other
..UTILITIES & CHEMICALS (LS-2) ‘x
. %
- G - power reading, KWH. )( X
- steam (water level), ht
- makeup TEA tank level, ht Y4 >(
o
. FEED PREP (LS-3)
Loading_& Neutralization {
- - S feed et wt. b PATH A_:.?E_EGLD__, -
- each extraction no. ( ) -1 |
- caustic add. - |1 Ty T -
- . EXTRACTION (LS-5)
Each Extraction
- TEA fill time X \
- - TEA tank level D;&Tq’__efs;ﬁ’ia J.)
- N, flow & time - T [
- solvent temp.
- - OVHD temp.
- ext./dryer temp.
. SOLIDS DRYING (LS-6)
- - S3 treated sediment, net. wt. “ x
-
REV. A
L D9%6-009
03/28/96
-




Pg 20t 2
RATLR Mo, _E -\ TEST DAY Neo, |

- , WORKING HOURS/DAY
L4
- ON-SITE ACTIVITIES 1 2 3 4 S 6 7 8 9 10 11 12
Start Normal Batch Shut Clean
Up Testing Period Down Up
-
8. SAMPLING .
- S6 solvent faed- | =Y X b 4
- - S1 feed X '
- §3, treated sediment pat
- 83, X .
- - s3, e
- 83, X
- $4 unpolished raw oil X
- - S7* untreated vent gas X AglSupme conyrr fl(?ﬂ 5)(
- $8* treated vent gas X VIEAM T N & p%e

- Notes: * LS refers to Process Data Logsheet.
* See Field Vent Gas Logsheet LS-10.

- W

REV. A
D96-009
43719196




SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES

"' IONICS RCC/CRTI PILOT TESTS
PROCESS STEPS BEST SOLVENT RECOVERY DATE:
BATCH NO.: E -~ | TEST DAY NO.: A
WORKING HOURS/DAY
ON-SITE ACTIVITIES 1 21345678910 11 12
Start Normal Batch Shut Clean
Up Testing Period Down Up
1. H&S MEETING X
2. REVIEW SUMMARY OF TESTS TO PERFORM )(
3. CALIBRATION (LS-2) Y
4. UTILITIES & CHEMICALS (LS-2) >< X
5. EVAPORATION SOLVENT RECOVERY(I_S - 7) ]
- OVHD temperature . _6' i f EG‘ED‘
- evaporation liquid temperature i .
- solvent decanter
- etc.
6. SAMPLING
- S6 solvent R Y
AlSSUmE conNTIFVMOINS
- ST T ITVENTING | .
- 58 —| = =T

7. TREATED SEDIMENT
’ . .
S2 on-site analysis

* see LS-10

REV. A
G D96-009
03/28/96



- SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES
™y IONICS RCC/CRTI PILOT TESTS
-
PROCESS STEPS: BEST ExXT2ACTion dSED\MeNT DR Y I NG DATE:
-
BATCH NO.: E "2 TEST DAY NO.: 3
o
WORKING HOURS/DAY
- ON-SITE ACTIVITIES 1 2 3 4 5 6 7 8 9 10 11 12
Start Normal Batch Shut Clean
Up Testing Period Down Up
-
1. H&S MEETING X
2. REVIEW SUMMARY OF TESTS TO PERFORM Y
- 3. CALIBRATION (LS-2)?
- scales
o - pH meter >(
- other
4. UTILITIES & CHEMICALS (LS-2) )(
& | - power reading, KWH- X %
- steam (water level), ht X
- makeup TEA tank level, ht X X
- 5. FEED PREP (LS-3)
Loading & Neutralization D A—"T’A»
- 81 feed net wt. o \
- | X AS [REG'D
- each extraction no. ( ) — | - |
- caustic add.
- 6. EXTRACTION (LS-5)
Each Extraction
- TEA fill time , ]
- - TEA tank level 'Dhr_l l‘i — S’“ RE’LQ _B P
- N, flow & time -
- solvent temp.
- - OVHD temp.
- ext./dryer temp.
7. SOLIDS DRYING (LS-6) ><
- - 83 treated sediment, net. wt.
-
REV. A
L D96-009
03/28/96
-




Pa 2 0% 2
RATLY MO, E-Z TEST DAY No, 3

WORKING HOURS/DAY
ON-SITE ACTIVITIES 1 2 3 4 5 6 7 8 9 10 11 12
Start Normal Batch Shut Clean
Up Testing Period Down | Up
8. SAMPLING »

- $6 solvent faed- | EA- X D3

- S1 feed )<

- 83, treated sediment x

- 83, X .

- S3 >(

- 83, X

- S4 unpolished raw oil X

- S7* untreated vent gas X AsSlsuiE conTinyon SX

- S8* treated vent gas X VIEAM T NG %Y

Notes: * LS refers to Process Data Logsheet.
* See Field Vent Gas Logsheet 1.S-10.

REV. A
D96-009
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SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES
i IONICS RCC/CRTI PILOT TESTS

PROCESS STEPS: REST S 0L veENT EXTRHCTION DATE:

BATCH NO.: E -7 TEST DAY NO.: 4"

WORKING HOURS/DAY

ON-SITE ACTIVITIES 1 213|456 781910} 11 12

Start Normal Batch Shut Clean
Testing Period Down Up

1. H&S MEETING

2. REVIEW SUMMARY OF TESTS TO PERFORM

¥ |X|s

3. CALIBRATION (LS-2)

X e

4. UTILITIES & CHEMICALS (LS-2)

5. EVAPORATION SOLVENT RECOVERY(Z.S = 7) .\
- OVHD temperature &S E" = Q .D
- evaporation liquid temperature I
- solvent decanter
- etc.

6. SAMPLING
- S6 solvent

©
s

)
N
b ;

T/ G
-88*' . .

o AgSwmEL L | | L+
' £an Tl

7. TREATED SEDIMENT
’ . -
S2 on-site analysis

)

* see LS-10

REV. A
W D96-009
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- SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES
w’ IONICS RCC/CRTI PILOT TESTS

PROCESS STEPS: BF 4T EXTRACT 0w 4‘ SEDIMENT DR/IN G DATE:

-
BATCH NO.: E-23 TEST DAY NO.: 5
-
WORKING HOURS/DAY
- ON-SITE ACTIVITIES 1 2 3 4 5 6 7 8 9 10 11 12
Start Normal Batch Shut Clean
- Up Testing Period Down Up
1. H&S MEETING X
2. REVIEW SUMMARY OF TESTS TO PERFORM X
-
3. CALIBRATION (LS-2)* X
- scales
- - pH meter
- other
4, UTILITIES & CHEMICALS (1LS-2) >(
@ W) - power reading, KWH- R
- steam (water level), ht )" %
- makeup TEA tank level, ht )( )(
-
5. FEED PREP (LS-3)
Loading & Neutralization \ D
- - S1 feed net wt. X D&-"T‘Pﬂ 'k S R_E a« -
- each extraction no. ( ) — — i
- caustic add. -l
- 6. EXTRACTION (LS-5)
Each Extraction
- TEA fill time
- - TEA tank level DT | [
- N, flow & time —  j—1 T ] , . \ -
- solvent temp. K s R & ‘Q 15
- - OVHD temp.
- ext./dryer temp.
7. SOLIDS DRYING (LS-6) x
- - S3 treated sediment, net. wt.
&
REV. A
W/ D96-009
03/28/96
-




Pa 2% 2

-

REV. A
D96-009
03/19/96

BT Mo, E-3 TEST DAY No, &
WORKING HOURS/DAY
WO"
ON-SITE ACTIVITIES 1 2 3 4 5 6 7 8 9 10 11 12
Start Normal Batch Shut Clean
Up Testing Period Down Up
8. SAMPLING .
- 86 solvent faed- | =Y X D
- §1 feed X
- 83, treated sediment X
- 83, X )
- 83 Ve
- S3, X
- $4 unpolished raw oil X
- S7* untreated vent gas X AsSlSupmE o '777) _1/10" &X
- S8* treated vent gas X VIEM T N G hYe
Notes: * LS refers to Process Data Logsheet.
* See Field Vent Gas Logsheet LS-10.
W’
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SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES
w’ IONICS RCC/CRTI PILOT TESTS

PROCESS STEPS: BE ST SoLVFNT RECOVERY DATE

BATCH NO.: E-2 TEST DAY NO.: A

WORKING HOURS/DAY

ON-SITE ACTIVITIES 1 2 3 4 5 6 7 8 9 10 1 12

Start Normal Batch Shut Clean
Up Testing Period Down Up

1. H&S MEETING X

2. REVIEW SUMMARY OF TESTS TO PERFORM \’('

3. CALIBRATION (LS-2) X

4. UTILITIES & CHEMICALS (LS-2) W,

5. EVAPORATION SOLVENT RECOVERY(L.S=7) 1

- OVHD temperature ﬁ" ;S:_ gf G!‘__. I I

- evaporation liquid temperature —

- solvent decanter
- etc.

6. SAMPLING

- S6 solvent ' Av_g L, £ )‘
:Z‘: :(f';.!_" Tianpais VENTING

7. TREATED SEDIMENT
/
S2 on-site analysis

?
z
!

* see LS-10

REV. A
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SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES
IONICS RCC/CRTI PILOT TESTS

PROCESS STEPS: BE ST Ol Polishin c.iwm Fe. STRIPYINDATE:

BATCH NO.: P-\ TEST DAY NO.: 7]

WORKING HOURS/DAY

ON-SITE ACTIVITIES 1 2 3 4 5 6 7 8 9110 11 12
Start Normal Batch Shut Clean
Up Testing Period Down Up
1. H&S MEETING D4
2. REVIEW SUMMARY OF TESTS TO PERFORM ' X
3. CALIBRATION (1S-2) X

4. UTILITIES & CHEMICALS (LS-2) ' X X

5. EVAPORATION/OIL POLISHING (LS-7)

- OVHD temperature ‘ D AT A ‘&’ .‘P —) o} S .
- evaporation temperature = ‘ﬁ a ) b
- etc. &

6. DECANT WATER STRIPPING (1.S-9)
- water receiver level - » — . J_h o o— ..,,..-J
- flow rate
- etc.

7. SAMPLING
- 810 raw polished oil composite X
- §7* , B i e el Wy,
g+ AdS vimE %N_:Muou.ﬂ/éqﬂ‘?’

ppn- .

- 85 stripped water X
- S6 (more recovered solvent) )(

* gee 1.S-10

REV. A

- D96-009

03/28/96
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SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES
IONICS RCC/CRTI PILOT TESTS

No PRocrESING
PROCESS STEPS: SVSTEM CLEANOWT DATE

BATCH NO.: - TEST DAY NO.: 9—

WORKING HOURS/DAY

ON-SITE ACTIVITIES 1 2345|6789 ]1w0] n 12
Clean
. I Up
1. H&S MEETING )(

2. OIL CHARACTERIZATION
- 510 on-site analysis

REV. A

' D96-009

03/28/96



- SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES
-’ IONICS RCC/CRTI PILOT TESTS
“ .
PROCESS STEPS: B ES T £ XT@ACT 0 N KSFDIMENT DR YINGATE:
- .
BATCH NO.: E - 4“ TEST DAY NO.: q
-
WORKING HOURS/DAY
- ON-SITE ACTIVITIES i 2 5 6 7 8 9 10 11 12
Start Normal Batch Shut Clean
- Up Testing Period Down Up
1. H&S MEETING X
2. REVIEW SUMMARY OF TESTS TO PERFORM )‘
-
3. CALIBRATION (1LS-2)*
- scales X
- - pH meter
- other
4. UTILITIES & CHEMICALS (LS-2) x
- G - power reading, KWH- x
- steam (water level), ht X %
- makeup TEA tank level, ht X V¥
- 5. FEED PREP (LS-3)
Loading & Neutralization
- S1 feed net wt. bl 1. - | -
- - each extraction no. ( ) - . -
- caustic add. -
o 6. EXTRACTION (LS-5)
Each_Extraction
- TEA fill time
- - TEA tank level
- N, flow & time _— —_ -l T T —
- solvent temp.
- - OVHD temp. ,
- ext./dryer temp.
7. SOLIDS DRYING (LS-6)
- - S3 treated sediment, net. wt. X
-
REV. A
L o D96-009
03/28/96
-




Pa 2ot 2

pATea no, E-4 TEST DAY No,
WORKING HOURS/DAY
o’
ON-SITE ACTIVITIES 1 2 3 4 5 6 7 8 9 10 11 12
Start Normal Batch Shut Clean
Up Testing Period Down Up
8. SAMPLING '

- 56 solvent feed- | A X ><

- S1 feed X

- 83, treated sediment X

- 83, X1

- 834 ><

- 83, ><

- S4 unpolished raw oil X

- S7* untreated vent gas X A’S SuE o ’?77/ ,140“ SX

- S8* treated vent gas X VVEM T N G X

Notes: * LS refers to Process Data Logsheet.
* See Field Vent Gas Logsheet L.S-10.

- W/

Yo

REV. A
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- SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES

o IONICS RCC/CRTI PILOT TESTS

PROCESS STEPS: CRT\  PL B DISTRUCT

DATE:
-
BATCH NO.: C - TEST DAY NO.: 9
-
WORKING HOURS/DAY
- ON-SITE ACTIVITIES 1 |23} 4]s|e6|7|8]9]w0] 1 12
N Clean
. “ - - Up
" |
1. H&S MEETING X
2. REVIEW SUMMARY OF TESTS TO PERFORM 4
- .
3. UTILITIES & CHEMICALS (LS-11)
- TBD ' | - .
- 4. PCBs DESTRUCT UNIT (LS-11) 4
- TBD T 1 |
5. SAMPLING
® W 511 dechlorinated ol %
- 812 liquid NH, %
- §13* untreated vent gas T > \-E
s aé&
- - S14* treated vent gas . .2 ﬁ_ft & N .
-
-
-
-
-
* see LS-10
]
REV. A
LW D96-009
03/28/96
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SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES
Lad IONICS RCC/CRTI PILOT TESTS

prOCESS STEPS: € TV PCRs DesTRruceT DATE:

BATCH NO.: -2 TEST DAY NO.: q

WORKING HOURS/DAY

ON-SITE ACTIVITIES 1 2 |34 |56 7|819]10] 11 12

Clean

1. H&S MEETING

%]

2. REVIEW SUMMARY OF TESTS TO PERFORM

3. UTILITIES & CHEMICALS (LS-11)
- TBD : ™ |71 7|

4. PCBs DESTRUCT UNIT (LS-11)

homasn. anies | ovem P T o
-TBD

5. SAMPLING
- 811 dechlorinated oil
- 812 liquid NH,
- S13* untreated vent gas
- S14* treated vent gas

V'
Pix

i1
)
)

* see LS-10

REV. A
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SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES
e IONICS RCC/CRTI PILOT TESTS

PROCESS STEPS: BE ST CoLVENT RECOVFEY DATE

BATCH NO.: r: - 4’ TEST DAY NO.: ' 0
WORKING HOURS/DAY
ON-SITE ACTIVITIES 1 2 3 4 5 6 7 8 9 10 11 12
| Start Normal Batch Shut Clean
Up Testing Period Down Up
1. H&S MEETING X
2. REVIEW SUMMARY OF TESTS TO PERFORM ><'
3. CALIBRATION (LS-2) *
4. UTILITIES & CHEMICALS (LS-2) ¥
5. EVAPORATION SOLVENT RECOVERY(I_S -7)
- OVHD temperature ’ A, JE R4 E,_ é ' t
- M - evaporation liquid temperature el e e e A Mt B s M

- solvent decanter
- etc.

6. SAMPLING
- S6 solvent
- 87* - |
- §8*

X

Vi
\
l
i
!
!

7. TREATED SEDIMENT
I's
S2 on-site analysis

* see LS-10

REV. A
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SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES

st IONICS RCC/CRTI PILOT TESTS
PROCESS STEPS: No PRocCetlING DATE:
BATCHNO.. & - C - TESTDAYNO.. [ O

WORKING HOURS/DAY

ON-SITE ACTIVITIES L2 345|678} 9]|10] 1 12
Clean
. Y W T p - Up
1. TREATED OIL __BATT j# L lole T
- S11 post optimization oil characterization RENUR I P SN B I 1 . ]

BT H ®la | olrd

REV. A
s D96-009
03/28/96



SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES
IONICS RCC/CRTI PILOT TESTS

PROCESS STEPS:BEST FXTR ACTION & 58 b g™ DE ¥/ (6 DATE:

E-¢

BATCH NO.:

TEST DAY NO.:

LI

ON-SITE ACTIVITIES

WORKING HOURS/DAY

3 4 5 6 7

8

9

10

11

12

Start

Normal Batch
Testing Period

Shut
Down

Clean
Up

. H&S MEETING

. REVIEW SUMMARY OF TESTS TO PERFORM

K|S

. CALIBRATION (LS-2)*

- scales
- pH meter
- other

. UTILITIES & CHEMICALS (LS-2)

- power reading, KWH-
- steam (water level), ht
- makeup TEA tank level, ht

K € K

K X

. FEED PREP (LS-3)

Loading & Neutralization
- S1 feed net wt.

- each extraction no. ( )
- caustic add.

. EXTRACTION (LS-5)

Each Extraction

- TEA fill time

- TEA tank level

- N, flow & time
- solvent temp.

- OVHD temp.

- ext./dryer temp.

L "4

. SOLIDS DRYING (LS-6)
- 83 treated sediment, net. wt.

REV. A

03/28/96




BATLY MO, _E-S

P%

TEST DAY No,

20‘@?_

WORKING HOURS/DAY

v
ON-SITE ACTIVITIES 1 2 3 4 5 6 7 8 9 10 11 12
Start Normal Batch Shut Clean
Up Testing Period Down Up
8. SAMPLING 4

- §6 solvent faed- | E=FY X 4

- S1 feed X

- 83, treated sediment x

- 83, S I

- §3 X

- 83 ><

- 84 unpolished raw oil X

- §7* untreated vent gas X ASISUuME conTrA Hon L s

- S8* treated vent gas X VEA T W G h%e

Notes: * LS refers to Process Data Logsheet.

w/

* See Field Vent Gas Logsheet LS-10.

REV. A
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SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES

— IONICS RCC/CRTI PILOT TESTS
PROCESS STEPS: . RYL TPcBs DEsTRUCT DATE:
BATCH NO.: < -3 TEST DAY NO.: 1
WORKING HOURS/DAY
ON-SITE ACTIVITIES 1 2 3 4 5 6 7 8 9 10 11 12
N Clean
. L Up
1. H&S MEETING Y
2. REVIEW SUMMARY OF TESTS TO PERFORM )‘
3. UTILITIES & CHEMICALS (LS-11)- I I N |
-TBD -
4. PCBs DESTRUCT UNIT (LS-11)
- TBD e sty SR

5. SAMPLING
“T - S11 dechlorinated oil
- 812 liquid NH,
- §13* untreated vent gas
- S14* treated vent gas

\ |

* see LS-10

REV. A
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SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES
e’ IONICS RCC/CRTI PILOT TESTS

PROCESS STEPS: C QTl DATE:

BATCHNO.. € — ¢ TEST DAY NO.: \\

WORKING HOURS/DAY

ON-SITE ACTIVITIES 1 2 3 4 5 6 7 8 9 10 11 12

Clean

1. H&S MEETING

2. REVIEW SUMMARY OF TESTS TO PERFORM

3. UTILITIES & CHEMICALS (LS-11)

o PR s uma 4
- TBD -

4. PCBs DESTRUCT UNIT (LS-11)

-TBD hotee.  |smtme. | aE—— | g

‘ 5. SAMPLING

M - S11 dechlorinated oil

- 812 liquid NH,

- S13* untreated vent gas

' x <

V1
‘
)
)

- S14* treated vent gas

* see LS-10

REV. A
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SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES

IONICS RCC/CRTI PILOT TESTS

PROCESS STEPS: BE-ST SoLv ENT RE COVER ¥patE:

BATCH NO.:

E-5

TEST DAY NO.:

' 2’

ON-SITE ACTIVITIES

WORKING HOURS/DAY

[

5 6 7

8

9

10

11

12

Start

Normal Batch
Testing Period

Shut
Down

Clean
Up

1. H&S MEETING

2. REVIEW SUMMARY OF TESTS TO PERFORM

3. CALIBRATION (LS-2)

4. UTILITIES & CHEMICALS (LS-2)

x| XIS

5. EVAPORATION SOLVENT RECOVERY(L S-7)

- OVHD temperature .
- evaporation liquid temperature
- solvent decanter

- etc.

6. SAMPLING
- S6 solvent
- S7*
- S8*

!

!
r
!

}
!

f

*

7. TREATED SEDIMENT
Id
S 2 onssite analysis

* see LS-10

Yo'
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SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES
IONICS RCC/CRTI PILOT TESTS

PROCESS STEPS:

BATCH NO.:

NO ?QOCQQS)/‘JG DATE:

C-3 » C-4

TEST DAY NO.: , ~

ON-SITE ACTIVITIES

WORKING HOURS/DAY

3 4 5 6 7 8 9

10

11

12

1. TREATED OIL
- S11 post optimization oi! characterization

.

Clean
Up

o9
Gy
'

g

REV. A
D96-009
03/28/96




SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES

IONICS RCC/CRTI PILOT TESTS

BATCH NO.:

P-2

TEST DAY NO.:

PROCESS STEPS: DES T 611 PoListriN 6§ WNTER. STRCOWHATE:

=

ON-SITE ACTIVITIES

WORKING HOURS/DAY

s

6

7

8

9

10

11

12

Normal Batch
Testing Period

Shut
Down

Clean
Up

. H&S MEETING

. REVIEW SUMMARY OF TESTS TO PERFORM

. CALIBRATION (LS-2)

XN K|S B

. UTILITIES & CHEMICALS (1.S-2)

. EVAPORATION/OIL POLISHING (LS-7)

- OVHD temperature
- evaporation temperature
- etc.

. DECANT WATER STRIPPING (LS-9)

- water receiver level
- flow rate
- etc.

. SAMPLING

- S10 raw polished oil composite
- S7*

- §8*

- S5 stripped water

- 86 (more recovered solvent)

1

P

= -y

XX )

* see LS-10
L gﬁZooA;

03/28/96




SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES
‘.’ IONICS RCC/CRTI PILOT TESTS

No PROCLELS/NG
PROCESS STEPS: SYSTEM CLEANOUT DATE:

BATCH NO.: - TEST DAY NO.: i 4"

WORKING HOURS/DAY

ON-SITE ACTIVITIES 1 2 |34 5|67 |89 10] 1 12
Clean
, Up
1. H&S MEETING b4

2. OIL CHARACTERIZATION
- S10 on-site analysis

REV. A
L T 4 D96-009
03/28/96



SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES
had IONICS RCC/CRTI PILOT TESTS

PROCESS STEPS: C QTI

DATE:

BATCH NO.: C-S

TESTDAYNO.: | &

ON-SITE ACTIVITIES

WORKING HOURS/DAY

1 2 3 4 5 6 7 8 9 10 11

12

Clean
Up

1. H&S MEETING

2. REVIEW SUMMARY OF TESTS TO PERFORM

< [X|

3. UTILITIES & CHEMICALS (LS-11)
- TBD

4. PCBs DESTRUCT UNIT (LS-11)
-TBD

5. SAMPLING

M - S11 dechlorinated oil

- 812 liquid NH,

- S13* untreated vent gas
- S14* treated vent gas

o

* see LS-10
REV. A
LT D96-009

03/28/96




SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES
L IONICS RCC/CRTI PILOT TESTS

PROCESS STEPS: C RT\ DATE:

BATCH NO.: A mestpayno. | S

WORKING HOURS/DAY

ON-SITE ACTIVITIES 1 2 3 4 5 6 7 8 9 10 11 12

Clean

1. H&S MEETING

2. REVIEW SUMMARY OF TESTS TO PERFORM

3. UTILITIES & CHEMICALS (LS-11)
- TBD

4. PCBs DESTRUCT UNIT (LS-11)
- TBD

5. SAMPLING X
- S11 dechlorinated oil '
- $12 liquid NH3 2;
- S13* untreated vent gas
o

I
s
!

- S14* treated vent gas

* see LS-10

REV. A

w D96-009
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SCHEDULE FOR SAMPLING & PROCESS DATA ACTIVITIES
IONICS RCC/CRTI PILOT TESTS

PROCESS STEPS: No PRoCESSIN & DATE:

BATCH NO.: cLErCé6 TESTDAYNO.: | b
WORKING HOURS/DAY
ON-SITE ACTIVITIES 1 2 314516781910 11 12
Clean
. L . ﬁf \ R Up
1. TREATED OIL SHTaH . S 5' -

O\
<
~,
Y

- S11 post optimization oil characterization - - ! Ik 74 A M

REV. A

L D96-009

03/28/96
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Attachment IIB

Ionics RCC and CRTI Pre-Pilot
Bench-Scale Test Programs

I-44



. Attachment JIC

B.E.S.T. Pilot Plant
- Engineering Drawings

-

REV. A
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