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1.0 INTRODUCTION

This report is the Basis of Design/Design Analysis (BD/DA) for the water treatment systems associated
with the dredging activities for Operable Unit #1 (OU #1) of the New Bedford Harbor Superfund Site.

This BD/DA contains:

Background information for the New Bedford Harbor Superfund Site (Section 2.0);

Applicable or Relevant and Appropriate Requirements (ARARs) (Section 3.0);

The Design Criteria for the Water Treatment System (Section 4.0);

Results and Conclusions of treatability studies conducted by USACE, ERM, and Foster

Wheeler (Section 5.0);

e A discussion of the dredging technology(ies) to be utilized with respect to their impact on
the water treatment system influent (Section 6.0);

e A description of the water treatment process and how the existing WTP will be incorporated
(Section 7.0); and

e A summary of the design criteria for each water treatment system component (Section 8.0).

TD99-220 1-1
12/199



2.0 BACKGROUND INFORMATION

2.1 Site History

The New Bedford Harbor Superfund Site (the Site), located in Bristol County, Massachusetts, extends
from the shallow northern reaches of the Acushnet River estuary south through the commercial harbor of
New Bedford and into 17,000 adjacent areas of Buzzards Bay (Figure 2-1). Industrial and urban
development surrounding the harbor has resulted in sediments becoming contaminated with high
concentrations of many pollutants, notably polychlorinated biphenyls (PCBs) and heavy metals, with
contaminant gradients decreasing from north to south. From the 1940s into the 1970s two electrical
capacitor manufacturing facilities, one located near the northern boundary of the site and one located just
south of the New Bedford Harbor hurricane barrier, discharged PCB-wastes either directly into the
harbor or indirectly via discharges to the City’s sewerage system.

The New Bedford Harbor Site has been divided into three operable units, or phases of site cleanup:
The hot spot operable unit (OU #2), the upper and lower harbor operable unit (OU #1), and the Buzzards
Bay or outer harbor operable unit. This report provides the design basis for the water treatment system
for OU #1.

2.2 Upper and Lower Harbor Cleanup Remedy

Approximately 450,000 yd3 of PCB contaminated sediment spread over about 170 acres will be dredged
from the upper and lower harbor. In the upper harbor north of Coggeshall Street, sediments above
10 mg/l (ppm) PCBs will be dredged, while in the lower harbor and in the salt marshes, sediments above
50 ppm PCBs will be dredged. Intertidal sediments in specific areas adjacent to homes or in areas prone
to beach combing will be removed if PCB levels are above 1 and 25 ppm, respectively. The approximate
locations of the areas to be dredged are shown in Figure 2-2.

In accordance with the Record of Decision (ROD) for OU #1, the dredged sediments will be placed in
four confined disposal facilities (CDFs). Seawater decanted from these sediments will be treated before
discharge back to the harbor. The units of the water treatment plant (WTP) used during the hot spot
remedy will be utilized, but due to the increased dredge volume, at least three new similarly sized
treatment trains will also be designed and constructed adjacent to the existing facility. The water
treatment will consist of a series of physical and chemical processes to remove suspended solids, heavy
metals and PCBs. Figures 2-3 and 2-4 show the locations of the CDFs.

23 Water Treatment Plant Design Overview

The following sections provide an overview of the existing water treatment facility design and operation,
and how the basis of design for the future water treatment facility was established.

2.3.1 Existing WTP

In October 1990, ERM - New England, Inc. (ERM) was contracted by the United States Army Corps of
Engineers (USACE) to prepare a design for a water treatment facility for the New Bedford Harbor
Superfund Site. The purpose of the water treatment facility was to treat water generated during the
dredging of the sediments for the Hot Spot Operable Unit (OU #2). The Hot Spot sediments contained
PCB concentrations in excess of 4,000 ppm. Detailed data on the characteristics of this sediment can be
found in the Draft Final Feasibility Study (July 1989) and the ROD for OU #2 (1990).

TD99-220
12/1/99 2-1
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The design and discharge requirements were based on treatability studies conducted by ERM with site
specific sediment and seawater. Based on these treatability studies it was determined that the most
effective removal of PCBs and heavy metals would be obtained when the Hot Spot wastewater was
treated by the following processes: '

Settling the dredged solids in a confined disposal facility (CDF)
Equalizing the wastewater generated from the CDF
Flocculation of the suspended solids using alum

Secondary settling of the wastewater

Filtration using a sand filter and a polishing filter
UV/Oxidation with hydrogen peroxide

AN h W —

Utilizing the results of the ERM treatability studies, ERM’s effluent calculations, and the USEPA’s
estimates of variability, the EPA established applicable discharge standards that are presented in
Table 2-1. All the data and calculations supporting the development of these discharge standards can be
found in ERM’s Final Design Analysis for New Bedford Harbor/Hot Spot Operable Unit Superfund Site
(November 1991).

Table 2-1
OU #2 (Hot Spot) Discharge Standards

Contaminant Monthly Average (ug/l) Daily Maximum (ug/l)
PCBs 0.71 1.3
Cadmium 6.0 10.7
Chromium 7.1 12.8
Copper 8.3 15
Lead 4.8 8.5

Based on ERM’s design, the existing WTP was constructed 1994 and operated continuously from April
1994 to September 1995. During the 17 months of operation the WTP consistently met the monthly
average standards for PCBs and heavy metals. A more detailed discussion of the WTP operations for
OU #2 is provided in Section 5.0.

2.3.2 Future WTPs

The average concentration of PCBs in the sediments to be dredged for OU#1 is expected to be less than
100 ppm (Table 2-2). Therefore, based on the effluent data generated during the WTP operations for
OU#2, and the fact that the PCB concentrations in the OU#1 sediments will be nearly two orders of
magnitude less than the Hot Spot sediments, the EPA established new discharge standards for OU#1
(Table 2-3). In addition, since the physical characteristics of the harbor sediments are anticipated to be
relatively uniform, the EPA determined that the existing treatment processes (i.e., settling, flocculation,
filtration and UV/Oxidation) would be effective in meeting these new monthly discharge standards.

However, in order to confirm the effectiveness of the existing water treatment system, Foster Wheeler
performed several new treatability studies utilizing representative sediment from OU#1. These
treatability tests included settling tests, jar tests (flocculation), UV/Oxidation bench scale design tests,
and influent characterization tests. In addition, as a worse case scenario, performance tests were
conducted utilizing the existing WTP and wastewater associated with the hot spot sediments contained
within CDF Cell #1. A more detailed discussion of the Foster Wheeler treatability tests is provided in

TD99-220 - -
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Section 5.0. The results of these treatability studies as well as available historical data was utilized in
order to develop the basis of design which is presented in Section 7.0 of this report.

Table 2-2
Sediment Contaminant Concentrations - OU #1 and OU #2

Contaminant OU #1 (mg/l) OU #2 (mg/)
PCBs 100 4,000 - 5,000
Cadmium 16 36
Chromium 580 545
Copper 1,400 1,330
Lead 490 1,010

‘Note: More detailed sediment charactaerization data can be found
in the Record of Decision for each operable unit.

Table 2-3
OU #1 Monuthly Discharge Standards
Contaminant Monthly Discharge Standard (ug/l)
PCBs 0.065 per Aroclor (0.455 ug/l total)
Cadmium 9.3
Chromium 50
Copper 5.6
Lead 8.5
TD99-220 2.7
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3.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIRMENTS (ARARS)

Excavated sediments will be pumped to one of four CDFs where the solids will settle out and the
supernatant will be pumped to the water treatment facility. The supernant is anticipated to be
contaminated with PCBs and heavy metals which (per the ROD) must be treated to meet Federal and
State of Massachusetts Ambient Water Quality Criteria (AWQCs) for PCBs, copper, lead, chromium and
cadmium prior to discharge to New Bedford Harbor.

Since the treatment facilities are considered to be “on-site,” permits are not required to construct and
operate the facilities or to discharge the treated effluent. However, the treatment facilities will comply
with the substantive Massachusetts requirements for treatment plant operations, including rot allowing
waste to bypass the system, having alarm systems in place, and performing proper maintenance.

3.1 Discharge S‘tandards

New Bedford Harbor is classified as a SB coastal water. Discharges to the harbor are required to meet
Federal Ambient Water Quality Criteria (AWQC) and State of Massachusetts Ambient Water Quality
Sténdards for SB waters. The EPA Regional Administrator, under Section 121(d)(4)(B) of CERCLA,
has waived the requirements of 40 CFR 122.4(]) of the Clean Water Act to allow the discharge of treated
supernatant into a water body (New Bedford Harbor), which does not meet the AWQC for PCBs and
copper. As per the ROD, it is anticipated that the treated supernatant will meet existing AWQC for
cadmium, chromium and lead. The 0.03 ug/l AWQC for PCBs and the AWQC for copper will ultimately
be met through a phased Total Maximum Daily Load (TMDL) approach.

State surface water discharge regulations 314 CMR 3.10(4) require that the dewatering and treatment of
dredged sediments must meet the Best Available Control Technology (BACT). The water discharged
from the treatment facility must be treated using the BACT to approach as closely as possible the
monthly average discharge standards presented in Table 3-1. The monthly average discharge standards
for QU #2 (Hot Spot sediment) are also in Table 3-1 for comparison purposes.

Table 3-1
Monthly Average Discharge Standards’

Contaminant OU #1 Discharge Standard (ug/l) OU #2 Discharge Standard (ug/l)
PCBs 0.065 per Aroclor (0.455 ug/l total) 0.71 ug/l (total)
Cadmium 93 6.0
Chromium 50 7.1
Copper 5.6 83
Lead 85 4.3

3.2 Water Treatment Plant Location Considerations

The new water treatment facilities will be located in a pre-fabricated building, which will be constructed
adjacent to the existing facility. Both facilities will be at least 100-200 yards from the shoreline and
within the coastal zone area as defined by CZM (301 CMR 21.00). The treatment facilities will be
located outside of the 100 foot coastal wetlands/riverfront area buffer zone as defined by 310 CMR
10.02(a) and 310 CMR 10.58(2)(a). The Coastal Storm Flowage Resource Area is defined in 310 CMR
12.02 and 310 CMR 10.02(I)(d) as “the land between mean low water and the landward boundary of the
100 year flood”. Based on the FEMA flood map for the New Bedford area, it appears that the treatment
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plant located at Sawyer Street is within the Coastal Storm Flowage Resource Area. Therefore, the design
of the additional treatment building(s) must incorporate erosion and sedimentation controls, stormwater
management controls and Best Management Practices for implementation during construction to prevent
offsite impacts to the resource area.

3.3 Water Treatment Plant Design

Since the treatment facilities will be located greater than 100 feet from the Coastal Wetland resource
areas, and greater than 25 feet from the Riverfront Area, plant construction is not directly under the
jurisdiction of the New Bedford Conservation Commission. The Riverfront Area measured horizontally
from and parallel to the river’s mean annual high-water line is 25 feet in New Bedford.

Based upon the effluent data for the existing water treatment facility (OU #2, 1994-95), it is anticipated
that the treatment system will meet the BACT. Each treatment train will consist of filtration for
suspended solids removal followed by UV oxidation for organic constituent removal. Each treatment
train will have a capacity of 350 gpm and up to four (4) treatment trains will be operated in parallel
resulting in an estimated treatment capacity of 1,400 gpm. The supernatant will be pumped from the
CDFs to the treatment facilities and the treated effluent will be pumped to a discharge point in New
Bedford Harbor using aboveground, single-walled PVC piping.

Hydrogen peroxide solution to be used in the UV oxidation process will contain no more than 50%
hydrogen peroxide by weight, therefore EPA and Massachusetts requirements for storage of extremely
hazardous substances (40 CFR 355) will not be applicable to project activities. (Hydrogen peroxide
containing greater than 52% by weight is regulated as an extremely hazardous substance.)

3.4 Discharge Monitoring Plan

A discharge monitoring plan will be developed and implemented for the site in accordance with
Massachusetts’ requirements for discharges to surface waters (314 CMR 3.00 — 4.00). The discharge
monitoring plan will be based upon the plan used for the Hot Spot Dredging Project (OU #2). Since the
treatment is a continuous flow process, effluent sampling will be conducted as the effluent is discharged.
Refrigerated automatic composite samplers will be used to obtain 48-hour composite samples from each
process train. Every two operating days, the samplers will be opened and the composite samples
analyzed for PCBs, cadmium, chromium, copper, lead, and Total Suspended Solids (TSS). EPA and
MADEDP certified laboratories will perform the analyses. Sampling and analysis will be performed in
accordance with 40 CFR 136. Monthly discharge monitoring reports will be submitted to the EPA
Project Manager and the MADEP Project Manger.

Any exceedance of the discharge standards will be immediately reported by the Foster Wheeler
Project Manager to the USACE Project Manager and to the Foster Wheeler Regional Environmental
Compliance, Safety and Health, and Quality Assurance (ESQ) Manager.

3.5 Operation and Maintenance

Although not regulated as “treatment works”, the wastewater treatment facilities will be properly
operated and maintained to meet substantive, relevant and appropriate requirements of Massachusetts
regulations for Operation and Maintenance of Wastewater Treatment Works (314 CMR 12.03, 12.06,
12.08, and 12.10-12). The treatment facility design will not allow wastewater to bypass the treatment
system and will have an alarm system in place. The treatment facility will be equipped with adequate
tools, spare parts, equipment and personnel to ensure safe and proper operation. Discharge activities will
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be immediately suspended if the facility fails to operate properly or if analytical reports indicate that any
of the discharge limits have been exceeded. Discharging will not resume until corrective action is

implemented.
3.6 Wastewater Treatment Plant Operators

Personnel operating the wastewater treatment facilities are not required to possess a current Industrial
WWT Operators Lic2nse (Class M1-M4) from the Massachusetts Board of Registration of Opzrators of
Wastewater Treatment Facilities because the plants are not considered to be “treatment works”.
Operators must have the education and skill necessary to operate and maintain the treatment facility in
accordance with the substantive, relevant and appropriate Massachusetts regulations. Foster Wheeler
will identify the necessary requirements and develop job descriptions that will provide for the selection
of qualified operators.

3.7 Wastewater Treatment Plant Air Emissions

The intended water treatment plant design does not include any point source air discharges. The plant
will not be subject to any air permitting substantive requirements because the potential air emissions
from the wastewater treatment facility will be less than one ton per year of any criteria air contaminant,
and will be less than one ton per year for the sum of all non-criteria air contaminants.

3.8 City of New Bedford Construction Codes

While a City of New Bedford Construction permit will not be required, the New Bedford Building
Inspector will likely require the project to comply with the substantive requirements of a construction
permit prior to constructing the wastewater treatment plant. The appropriate City officials will be
consulted prior to beginning the plant construction. All design drawings will be stamped by a
Massachusetts Registered Professional Engineer. Massachusetts licensed plumbers and electricians will
be used for all plumbing and electrical work and utility connections.

3.9 Waterways Regulations

Construction and operation of the treatment facilities are subject to Massachusetts Waterway regulations
(310 CMR 9.00) because the facilities are located on filled tidelands. Construction of the plant(s) will
not result in the placement of structures or fill material in the waterway or within the 100 foot coastal
wetland resource area buffer zone extending from the riverfront, or interfere with public rights of
navigation or water-dependent uses as defined by the regulations. Construction and operation of the
treatment facilities will not interfere with public access to the water because alternative access is
available. Discharge of the treated effluent is regulated by the Clean Water Act (40 CFR 122) and
Massachusetts Surface Water Quality Standards (314 CMR 4.00).
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4.0 DESIGN CRITERIA

The design criteria for the water treatment facility was developed based on input from USEP.A, USACE,
and MADEP. This input was based primarily on previous operational experience with the existing water
treatment facility during the Hot Spot sediment dredging operations. The design criteria for the water
treatment system for the project can be categorized into five groups based on specific design objectives.
Table 4-1 presents the objectives and associated design criteria.

Table 4-1
Design Criteria

Location
Objectives

The water treatment system is to be central to the dredging operations in order to
minimize the number of treatment facilities required.

Ensure that there is sufficient space for flocculation/settling basins necessary to
achieve maximum water detention times.

Minimize construction and operational costs associated with treating the wastewater
generated during the dredging operations.

Hydraulic
Objectives

To handle flow capacity of supernatant such that the dredging operations can
continue uninterrupted.

To design a WTP with a treatment capacity to handle a wastewater flow rate of

1,200 gpm based on the project utilizing two 2,100 gpm hydraulic dredges operating
a total of 16 hours/day, 6 days/week, and discharging a 5% slurry by weight.

WTP to operate 24 hours/day, 7 days/week.

Utilize floating pipe to convey supernatant from CDFs to water treatment facility in
order to minimize easements and construction costs.

Discharge
Objectives

Reduce the total suspended solids and contaminant concentrations of the supernatant
such that the following total monthly average discharge standards are achieved:

PCBs 0.065 ug/l per Aroclor (0.455 ug/1 total)
Copper 5.6 ug/l
Cadmium 9.3 ug/l
Chromium 50 ug/l
Lead 8.5 ug/l

Treatment
Objectives

Utilize flocculation/filtration and UV/Oxidation technologies to remove the _
suspended solids and contaminants present in the supernatant from CDFs A, B, C,
and D.

Develop a treatment system that is made up of several process trains (i.e., 350 gpm
each) in order to maintain some flexibility in the design should the required
treatment flow rate decrease due to the dredging technology utilized for the project.

Existing
WTP
Objectives

Upgrade the existing WTP’s piping, instrumentation, and controls such that it can be
operated as part of the new treatment systems.

Incorporate the existing system into the PLC for the new water treatment facility
such that one operator can effectively operate all treatment trains.
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5.0 TREATABILITY STUDIES

This section presents a summary of previous treatability studies conducted by USACE and ERM with
representative Hot Spot sediment to support the design of the existing wastewater treatment process, and
further wastewater treatability study work completed by Foster Wheeler with representative sediment for
OU #1 to support the future wastewater treatment systems. In addition, a summary of the existing WTP
operation during the Hot Spot removal action (OU #2) is presented.

Each of the treatability studies built upon the data generated by the previous studies. The purpose was to
develop a treatment process which would effectively reduce the concentrations of PCBs and heavy
metals to below the applicable discharge standards. Settleability and flocculation studies were conducted
to determine the most effective method of reducing the total suspended solids/contaminant
concentrations within the influent to the WTP. Filtration and UV/Oxidation tests were conducted to
determine what processes could treat the supernatant to meet the discharge criteria.

5.1 Summary of Previous USACE Studies

The USACE conducted extensive studies on ihe upper estuary sediments to support the remedy. As part
of these studies the USACE performed laboratory and bench-scale tests to gather technical data for
predicting the behavior of the dredged sediments when placed in a confined disposal facility (CDF).
The results of this “Engineering Feasibility Study” (EFS) are presented in a series of twelve reports
prepared by the USACE’s Waterways Experiment Station (WES) and New England Division (NED).
The pertinent results from those reports are presented below.

5.1.1  Settleability

The USACE conducted modified water column tests for the Hot Spot sediments as part of the EFS.
These tests indicated that removal of suspended solids in the wastewater will substantially reduce the
metal and PCB contaminant levels in the water column. However, the dissolved PCB concentrations in
the water column indicated that further treatment was required to remove PCB concentrations to
acceptable levels prior to discharge back into the Harbor.

5.1.2  Flocculation/Filtration

Tests were performed by WES to evaluate the effectiveness of flocculation and filtration in reducing the
PCB concentration in the supernatant. WES evaluated the use of a synthetic polymer (Magnifloc 1596C)
and the results indicated that the polymer might be effective in reducing the PCB concentrations in the
supernatant. However, WES did not evaluate the use of inorganic coagulants such as alum or lime.

5.1.3  Carbon Adsorption/UV Oxidation

A pilot scale activated carbon adsorption system and an ultraviolet (UV)/oxidation (hydrogen peroxide)
system were evaluated. Activated carbon adsorption isotherms generated by WES for PCBs during the
pilot scale studies demonstrated the effectiveness of activated carbon for the removal of soluble PCBs.
The pilot scale UV/oxidation system also indicated effective destruction of soluble PCBs. However,
overall PCB removal efficiencies for both of these systems were poor. The performance of both of these
processes in the pilot scale studies were hindered by the elevated suspended solids concentrations of the
wastewater. The elevated suspended solids (with associated adsorbed PCBs) allowed dissolved PCBs to
pass untreated with the particulate matter.
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5.2 Summary of Previous ERM Studies

Based on the results of the USACE EFS, ERM conducted additional treatability studies to develop a
design basis for a wastewater treatment system which would meet the discharge limits established for
OU #2 (see Table 2-1). These studies which were performed with representative Hot Spot sediment
included evaluating sediment settling, flocculation, filtration, carbon adsorption, and UV oxidation
systems. The results of the ERM studies are summarized in the following sections.

5.2.1 Settleabili

Based on the treatability studies conducted by ERM (Appendix A), the following design parameters were
developed for the existing WTP: '

5.2.1.1 Primary Settling — Cell #1

It was determined that the dredged materials will settle within six (6) hours to a minimum supernatant
suspended solids concentration of approximately 250 mg/l. The solids that settle will separate with a
clean interface. Solids carry over from the settled sediments should not represent a significant problem,
provided the overflow weir is designed to minimize entrance velocities.

In addiiion, the treatability studies indicated that floating oil and debris will form at the surface of the
wastewater. During the studies a sheen of oil and other debris (leaves, etc.) were present. The results of
analysis performed during parallel studies by USACE-NED/WES indicated this oily sheen has elevated
concentrations of PCBs.

5.2.1.2 Equalization — Cell #2

Wastewater entering the equalization tank (Cell #2) will, based on the treatability studies, have a
suspended solids concentration of 250 to 600 mg/l.

5.2.1.3 Secondary Settling — Cell #3
The treatability study indicated that the secondary settling cell (Cell #3) should have a minimum
15 minutes residence time. With this minimum detention time the secondary clarifier could achieve very

low suspended solids concentrations of below 10 mg/l.

5.2.2 Flocculation/Filtration

5.2.2.1 Flocculation

Several polymers and flocculants were evaluated for suspended solids removal. These included Cat-Floc
TS (Calgon Corporation), Magnifloc (American Cyanamid), Alum, Ferric Chloride, Lime and Ferrous
Sulfate. Based on these treatability studies, ERM determined that the suspended solids within the
supernatant settled out quickly with the addition of 25 mg/l of Alum. The TSS of the supernatant was
reduced to approximately 5 mg/l. The results of these treatability studies are presented in Appendix A.

5.2.2.2 Filtration

Filtration analyses were designed to simulate sand filter and microfilter effectiveness in reducing the
solids concentration of the supernatant. Samples were dosed with the appropriate concentration of
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flocculant and then allowed to settle. The supernatant samples were then filtered through 10 and
2.5 micron filters. The test results indicated that a coarse filter (i.e., 10 micron) would be necessary prior
to the polishing filter (2.5 micron) in order to minimize premature fouling of the filter. A coarse filter
would prolong the period of time required between polishing filter changeouts.

5.2.3 Carbon Adsorption/UV Oxidation

UV/Oxidation design tests were performed by Calgon Corpora.ion (formerly Peroxidation Systems, Inc.)
on supernatant that was flocculated and filtered through a 2.5 micron filter. The treatability study results,
which are presented in Appendix B, indicated that UV/Oxidation was capable of reducing the total PCB
concentration in the wastewater to below the detection limit of 0.25 ppb. In addition, the study indicated
that pretreatment to control iron concentrations would be required.

5.3 Operable Unit #1 (Hot Spot Sediments) WTP Operation Summary

From April 1994 to September 1995, the existing WTP treated approximately xx million gallons of
supernatant from CDF Cell #1. The WTP operated as designed, however, in order to increase the
changeout period for the polishing filters, the filter size was increased from 2.5 microns to 7-10 microns.

During the treatment operations, the PCB concentration in the effluent was consistently below the
detection limit of 0.25 ug/l. However, there were several exceedances of the daily discharge limit for
chromium (12.8 ppb — 2 exceedances), Copper (14.9 ppb — 5 exceedances) and lead (8.5 ppb -
6 exceedances). Only a few influent samples were taken during the hot spot WTP operations so the
treatment efficiency cannot be easily determined. A summary of the analytical results from the hot spot
operations is presented in Appendix C. :

54 Foster Wheeler Treatability Studies

Two pre-design treatability studies were conducted prior to beginning water treatment plant design
activities. Both treatability studies were conducted with sediments representative of OU #1. The first
was to bench test samples of the supernatant following initial settling and flocculation for PCB
destruction by the Calgon Carbon UV/Oxidation process. The second was to characterize the anticipated
treatment plant influent following dredged sediment discharge to the CDF, initial settling and
flocculation. The objectives of these pre-design treatability tests were to 1) estimate the expected
influent contamination for the WTP during dredging under OU #1; 2) evaluate if the WTP is capable of
meeting the new discharge standards as compared to the OU #2 standards that the existing WTP was
designed for based on expected influent concentrations; and 3) estimate achieveble effluent
concentrations for PCBs and metals for the existing WTP process.

In addition to these two pre-design treatability studies, column settling was conducted at various slurry
concentrations in order to simulate the different dredging methods, jar tests were conducted to evaluate
the effectiveness of alum addition to accelerate the settleability of the suspended solids and
several performance tests were conducted with the existing WTP. A summary of each of the Foster
Wheeler treatability studies is provided in the following sections. Details of each test are provided in
Appendix D,
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5.4.1 Performance Testing of Existing WTP

In April and May 1999 several performance tests were conducted on the existing WTP using wastewater
removed from CDF Cell #1. The purpose of these tests was to determine if the existing treatment system
would be capable of treating the water removed from the Hot Spot sediments to the new monthly average
discharge limits established for OU #1 (Table 3-1). The performance tests evaluated the effectiveness of
the treatment plant as designed, as well as without the flocculation step. The results of these
performance tests are presented in Appendix D.

The analytical results indicate that the existing system is not capable of reducing the total PCB
concentration of the wastewater associated with the hot spot sediment to below the monthly average
concentration of 0.455 ppb. Due to the presence of fine suspended particles within the wastewater, the
UV/Oxidation system is only able to achieve a PCB concentration of approximately 0.5 ppb with the
water removed from CDF Cell #1. However, it should be noted that the water associated with the Hot
Spot sediment is anticipated to be significantly different from the water generated during OU #1
dredging activities. The Hot Spot sediments contain PCB concentrations in excess of 10,000 ppm while
the OU #1 sediment will average less than 100 ppb. In addition, the Hot Spot sediments have been
stored in CDF Cell #1 for over 4 years and the contaminants have likely leached out as a esult of
flushing with fresh water precipitation and bioactivity.

[The results of the Foster Wheeler treatability results will indicate if the results of the Performance
Tests are in fact what the existing treatment process (flocculation/filtration/UV/Oxidation) is
capable of achieving.]

5.4.2 UV/Oxidation

The existing WTP was able to consistently meet the monthly average discharge standard of 0.71 ppb
total PCBs during the hot spot removal action. All the effluent samples collected from the existing WTP
were consistently below the detection limit of 0.25 ppb. However, since the discharge standard for
OU#1 is lower at 0.455 ppb total PCBs and the concentration of PCBs in the sediment will likely be at
least 2 orders of magnitude less than the hot spots material (~100 ppm vs. >10,000 ppm), additional
UV/Oxidation testing was conducted to determine its applicability in meeting the new discharge
requirements.

A 5 % (by weight) slurry of sediment was mixed in an 85-gallon drum and then allowed to settle for
approximately 24 hours. After settling, the supernatant was transferred to a second drum and 70 mg/l
(ppm) alum was added to flocculate the remaining suspended solids. The flocculated supernatant was
then allowed to settle for an additional 24 hours. In order to simulate the wastewater passing through
cartridge filters the supernatant was pumped through a 10-micron in-line filter using a peristaltic pump.
Approximately 30 gallons of the filtered supernatant was then shipped to Calgon Corporations
UV/Oxidation testing facility in Toronto, Canada.

[Water sample was shipped to Calgon Corporation on November 11, 1999 and Results/Conclusions
to be provided once testing is completed. Preliminary results are presented in Appendix B.]

The results of this UV/Oxidation treatability study as well as the treatability study conducted in May
1999 as part of the performance testing for T.O. #15 are presented in Appendix B.
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5.4.3 Influent Characterization

Similar to the UV/Oxidation bench scale testing, a 5% slurry was prepared and then allowed to settle.
The supernatant was sampled, then transferred to a second drum where 70 mg/l alum was added. The
flocculated water was then allowed to settle for another 24 hours prior to being sampled for analysis.

[Testing was competed on November 11, 1999 and Results/Conclusions will be provided in a letter
report once analytical data is reccived.]

The results of the influent treatability study are presented in Appendix D.

5.4.4 Column Settling Tests

[Summary of results/conclusions from column settling tests conducted for the CDF design will be
presented once testing is completed.]

The results of the column settling tests are presented in Appendix D.

5.4.5 Jar Testing

[Testing was completed on November 11, 1999 and Results/Conclusions to be provided in letter
report. Initial results indicate that the addition of alum to the initially settled water from the CDFs
will significantly reduce the TSS. Preliminary field test results indicate that the TSS can be

reduced from 150 ppm to 20 ppm.]
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6.0 DREDGING TECHNOLOGIES
6.1 Description

The dredging technology(ies) selected for sediment removal will be based on the Dredge Technology
Evaluation and Pre-Design Field Testing to be conducted in the spring 2000. The two dredging
technologies to be evaluated include (1) Normrock Industries — Amphibex Amphibious Fxcavator and
(2) Bean Technical Excavation Corporation (TEC) — Hydraulic Excavator, Slurry Processing Unit (SPU).

6.2 Sediment/Water Balances

[The sediment and water balances developed for the Water Treatment Plant Study (March 1999)
will be revised to reflect the dredging technology(ies) selected. In addition, the mass balances will
be recalculated in percent solids by weight and volume. The revised mass balances will be included
as an appendix (Appendix E) to the BD/DA. Appendix E presently contains the mass balance
developed for the water treatment plant study (Foster Wheeler, March 1999).]
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7.0 PROCESS DESCRIPTION

7.1 Overview

Selection of the most effective treatment system size and location requires a thorough understanding of
the water generation rates. The flow rate of the seawater to be decanted and treated from each CDF is
dependent on several variables which include: 1) the number of dredges utilized, 2) the dredge pumping
rate (gallons per minute}, 3) the total dredge time (hours/day), and 4) the solids content (%) of the
dredged material. Since the dredging plan for the project has not yet been prepared, any one of these
variables could change thereby affecting the flow rate of the wastewater that needs to be treated prior to
“discharge. However, based on the conclusions of the Water Treatment Plant Study (March 1999) the
following assumption have been made for the WTP BD/DA:

Two Cutterhead dredges will be utilized to remove sediment
o Dredge pumping rate will be 2,100 gpm per dredge
e Each dredge will only operate for two 4 hour shifts/day for a total of 16 hours of dredging
per day
e Dredging will be conducted 6 days per week
The % solids of the dredged material will average 5% by volume
Water treatment will be conducted 24 hours/day, 7 days per week

Utilizing the above assumptions, the anticipated flow rate of wastewater to be treated is approximately
1,140 gpm. Therefore, if the existing WTP is utilized, approximately 800 gpm of additional treatment
capacity is necessary.

7.2 Mass Balance

A summary of the information utilized to develop the design flow rate of 1,174 gpm for the water
treatment system is provided below and a schematic is provided in Figure 7-1. Detail spreadsheets
supporting this information along with a more detailed sediment/water mass balance are provided in
Appendix E. [These spreadsheets will be revised following selection of dredging technology(ies).]

In-Situ Sediment Conditions

Sediment water content = 1.2

% solids (by volume) =25.9

% solids (by weight) = 46
Sediment/solids specific gravity =2.5
Seawater specific gravity = 1.025
In-situ Sediment specific gravity = 1.4

Dredging

e Two dredges with 10 inch discharge piping will be utilized
e Dredge rate is 2,100 gpm per dredge
Each dredge will operate for two 4 hour shifts per day for a total of 16 hours of dredging per
day
Solids content of dredged slurry = 2.15% (by volume), 5.1% (by weight)
Dredge Production Rate (in-situ) = 52 yd3 /hour
Solids discharge rate (at CDF) = 13.5 yd3 /hour
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e Dredging will be conducted 6 days per week
¢ Supernatant flow rate to CDF Cell #1 = 2,055 gpm

Water Treatment

Water treatment systems will operate 24 hours/day, seven days per week

It is assumed all water is readily available for treatment

Existing WTP capacity =350 gpm

Additional capacity required = 824 gpm

Retention time within CDF Cell #1 = 4.5 million gallons/1,174 gpm = 64 hours

7.3 Existing WTP

The existing 350 gpm water treatment system was designed to treat wastewater generated during the
removal of approximately 10,000 yd3 of Hot Spot sediment (>10,000 ppm PCBs) from the Upper
Estuary. The existing WTP was designed to remove PCB and heavy metal contaminated suspended
solids from decanted wastewater generated by the dredging operation.

The dredging operations were initially expected to average about 3.5 to 4.0 hours per day and pump a
slurry containing 2 to 5% solids at 2,100 gpm. Based on the estimated volumes, the dredging operations
were expected to last for approximately 80 days. However, the existing WTP actually ran for
approximately 17 months and only had 13 exceedances (Appendix C) for heavy metals during that
period.

7.3.1 Description of Existing Treatment System

The existing water treatment system which was designed by ERM (Final Design Analysis, 11/91)
consists of an initial settling basin (CDF Cell #1), an equalization basin (CDF Cell #2), flocculation/
physical/chemical treatment, secondary settling (CDF Cell #3), filtration, and UV/ Oxidation. The
process flow diagram for the existing WTP is presented in Drawing 400E-101.

The P&IDs for the existing WTP are presented in Drawings 400E-111 and 400E-112. It should be noted
that the design drawings for the existing WTP include details for the incineration process that was not

constructed.
7.3.1.1 Initial Settling (CDF Cell #1)

CDF Cell #1 received water and sediment pumped from the hydraulic cutterhead dredge during the Hot
Spot removal operations. The cell was designed to provide sufficient hydraulic detention time (greater
than 8 hours) for the majority of the heavier sediments to settle from the dredged slurry. CDF Cell #1
was also designed to allow floatable debris and oil to separate from the dredged material. CDF Cell #1

has a capacity of approximately 5 million gallons.

Flow from CDF Cell #1 into CDF Cell #2 is monitored and controlled by an adjustable weir. A manually
adjusted slide gate (FCV-1) at the weir allows the sediment supernatant from CDF Cell #1 to overflow
into CDF Cell #2 (equalization basin).
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7.3.1.2 Equalization Basin (CDF Cell #2)

CDF Cell #2 is used to equalize the flows from CDF Cell #1. Wastewater flows from CDF Cell #1 to
CDF Cell #2 by gravity. CDF Cell #2 has a volume of approximately 555,000 gallons and was design to
equal the volume of water generated by an average day of dredging operations during the hot spot
removal action (504,000 gallons).

The equalized water is then pumped from CDF Cell #2 to the water treatment plant at an average rate of
up to 350 gpm using flocculation feed pumps P-100A or P-100B. These pumps are operated with one
pump on line and the other pump in stand by mode.

Pumps P-100A/B may be started locally or from the main control panel in the treatment building. The
flow rate from these pumps is controlled manually with a butterfly valve (V-500). The flow rate is
indicated on the main control panel and on the flow transmitter FIT-2 mounted near V-500.

7.3.1.3 Flocculation/Chemical/Physical Treatment

In order to enhance the settling time of the suspended solids present in the wastewater stream, alum is
introduced prior to the wastewater stream entering the mixing and flocculation tanks (T-100 A and
T-100B). The feed pumps for these systems are adjusted manually to provide the optimal dosage for the
selected process flow rate. A polymer addition system is also present but was not utilized during the
OU #2 operations.

7.2.1.4 Secondary Settling (CDF Cell #3)

From the flocculation tanks the water flows by gravity to CDF Cell #3 where the majority of the
suspended solids settle out. CDF Cell #3 has a volume of approximately 420,000 gallons, which is
sufficient for solids storage and hydraulic retention time for the 350 gpm system.

The wastewater within CDF Cell #3 overflows a v-notched weir placed along the wall dividing CDF
Cells #1 and #3 and into a collection sump. From the CDF Cell #3 sump, the wastewater is pumped
(P-102A/B) at an average flow rate of up to 350 gpm through the sand filter and to the polishing filter
feed sump (TK-101). As with flocculation feed pumps, the flow rate is manually controlled with a
butterfly valve (V-501). The flow rate from CDF Cell #3 is indicated on the flow recorder mounted on
the main control panel and on the flow transmitter (FIT-8) mounted near V-501.

After settling, hydrogen peroxide is added to the wastewater. The hydrogen peroxide skid mounted
system includes a hydrogen peroxide storage tank and metering pumps. An in-line static mixer is
provided to ensure proper mixing of the hydrogen peroxide and wastewater. Hydrogen peroxide is added
to remove excess iron that may be present in the wastewater stream prior to the UV/Oxidation system.
Precipitation of iron would adversely affect the operation of the UV/Oxidation system by coating the
quartz tubes. Hydrogen peroxide will oxidize the soluble iron in the wastewater stream to the ferric
state. The iron will then be removed by filtration in the subsequent filtering operations described in the
following section.

7.3.1.5 Filtration

After secondary settling in CDF Cell #3, the wastewater is filtered prior to treatment in the
UV/Oxidation unit. Filtration is conducted by utilizing two filter systems in series. The first unit is a
continuous backwash sand filter (Dynasand). This coarse sand filter is designed to remove large
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(> 10 microns) suspended solids and metal oxides not removed in the settling process. The second unit
is a polishing cartridge filter system that utilizes either 5 or 7 micron filters.

The Dynasand filter (manufactured by Parkson Corporation) utilizes silica sand and is 9 feet in diameter
with an equivalent filter area of 64 ft2. At the design flow rate of 368 gpm the flow rate is 5.75
gal/min/ft2 . The unit is supplied with a compressor that airlifts the sand through the center of the unit to
remove filtered particulate from the filter bed. The continuous backwash water from the sand filter is
returned to the flocculation tank at a flow rate of up to 20 gpm.

The sand filter was also designed to reduce the concentration of iron in the wastewater stream to
approximately 2 ppm. At this concentration, iron will not adversely affect the performance of the
UV/oxidation system. The sand filter also acts as a coarse filter to remove particles that may clog the
polishing filters. A continuous backwash filter was selected to eliminate the need for backwash stcrage
and feed systems.

The effluent from the sand filter is collected in a 1,750 gallon polishing filter sump (TK-101). From this
sump pumps P-103A/B transfer water through the cartridge filters and UV/oxidation system. The
polishing filter feed pumps are started manually from the main control panel and the flow rate is
controlled by FCV-9. The polishing filters were designed to remove particles down to 2.5 microns in
order to allow the UV/Oxidation system to remove the remaining soluble and particulate PCBs
efficiently. However, in order to prolong the filter cartridge operational life, the parallel polishing filter
system currently only uses 5 or 7 micron cartridge filters. When the pressure drop through the on-line
filter exceeds 50 psi, the valves are manually repositioned to put the clean filter on-line and the used
filter off-line for changeout.

7.2.1.6 UV/Oxidation

The UV/Oxidation system (Calgon Corporation, previously Peroxidation, Inc.) was designed to reduce
the level of PCBs in the wastewater to discharge levels established for OU#2 (0.71 ppb). The unit is
capable of treating 350 gpm of wastewater with concentrations of PCBs of up to 350 ppb. Although
treatability studies indicated that a detention time of 1.4 minutes is required to oxidize the PCBs, the
UV/Oxidation unit has a minimum detention time of 3 minutes. During the Hot Spot dredging activities
(OU #2) the UV/Oxidation system was able to consistently reduce the PCB concentration in the
wastewater to less than 0.25 ppb. This data is presented in Appendix B.

7.3.2 Instrumentation and Controls

A brief description of the process instrumentation and controls for the existing WTP are presented in this
section. The piping and instrumentation diagrams (P&IDs) for the existing WTP are presented in
Drawings 400E-111 and 400E-112.

7.3.2.1 Flocculation Feed Pumps (P-100A/B, located in CDF Cell #2)

Pump controls are float activated and automatically alternate the pumps upon subsequent start up when
low level set point is reached. Pumps P-100A/B can be started locally or from the main control panel in
the treatment building. The flow rate from the flocculation feed pumps is controlled manually with a
butterfly valve (V-500) located within the treatment building. The flow rate is indicated oa the main
control panel and on the flow transmitter (FIT-2) mounted adjacent to V-500.
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7.3.2.2 Alum Feed Pumps (P-101A/B)

The alum feed pumps manually controlled diaphragm type metering pumps, with a flow rate of 0 to
8.0 gph. The selection of P-101A or B is made from the control panel. The rate of alum addition is
manually controlled at the pump.

7.3.2.3 Filter Feed Pumps (P-102A/B, located in CDF Cell #3)

Pump controls are float actuated and automatically alternate the pumps upon subsequent start up when
low level set point is reached. Pumps P-102A/B can be started locally or from the main control panel in
the treatment building. The flow rate from the filter feed pumps is controlled manually with a butterfly
valve (V-501) located within the treatment building. The flow rate is indicated on the main control panel
and on a flow transmitter (FIT-8) mounted adjacent to V-501.

7.3.2.4 Turbidity Méter (AE7)

The turbidity meter, which is, located near V-501 and flow transmitter FIT-8 monitors the turbidity of
the effluent from CDF Cell #3. The turbidity is indicated on the turbidity recorder #1, mounted on the
main control panel and also locally on the meter itself.

7.3.2.5 Polishing Filter Feed Pumps (P-103A/B)

The polishing filter feed pumps are started manually from the main control panel. The flow rate from
Pumps P-103A/B is automatically controlled with a flow control valve (FCV-9).

7.3.2.6 Polishing Filter Flow Control Valve (FCV-9)

Flow control valve FCV-9 controls the rate of flow to the polishing filters. It is a motor operated valve
(MOV) controllable at the main control panel. In “Automatic” the valve is controlled by the signal from
the effluent discharge flow meter (FE-12) to maintain the flow set point of 350 gpm. In “Manual” the
valve is hand controlled by up or down buttons in the control panel to increase or decrease flow.

7.3.2.7 Turbidity Meter (AIT-10)

Effluent from the polishing filter passes through a turbidity meter where it determines if the water is
clean enough to allow for UV/Oxidation treatment. If the water exceeds the turbidity limit of 4.0 NTU,
the flow control valve (FCV-10A) will automatically close to prevent effluent from discharging to the
river and FCV-10B will open automatically to recycle into CDF Cell #1 until the turbidity clears.

7.3.2.8 UV/Oxidation System

The UV/Oxidation system is equipped with its own local control panel with the following Alarm Panel
Indicators and Shutdown interlocks:

Electrical Power Monitoring

Low Water Flow (less than 160 gpm)
High Oxidation Chamber Enclosure
High Lamp Drive Enclosure Temperature
Low Flow Peroxide System Failure

High Pressure Relief Flow
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Moisture in the Lamp End Enclosure
Reverser Valve Out of Position
Oxidation Chamber Low Water Level
Low Air Pressure

Any shutdown by the UV/Oxidation system controller requires a manual restart of the entire treatment
system.

7.3.3 Proposed Process Modifications/Upgrades

While the same treatment system sequence will be utilized for the wastewaters generated during OU#1,
due to the increased supernatant volume of up to 1,200 gpm, additional treatment system capacity will be
required. The additional capacity will be provided with 3 new 350 gpm treatment systems constructed
adjacent to the existing WTP.

Since CDF Cell #1 will be utilized as the flocculation basin, the process flow path of the existing WTP
will be modified. The effluent wastewater from the equalization basin (CDF Cell #2) will be pumped
directly to the sand filter rather than through the flocculation tanks and into CDF Cell #3.

After passing through the sand filter the water will be collected in the polishing filter sump where it will
then be pumped through the cartridge filters, UV/Oxidation system and discharged to the harbor.
In order to ease the filling of the hydrogen peroxide tank and supply the new WTPs, the existing
hydrogen peroxide storage tank will be moved outside and placed between the two buildings.
The volume will be sufficient to supply four treatment trains and will be sheltered from the weather.

In addition to the above piping modifications, either of the following two instrumentatior. and control
revisions are recommended. These changes will enable the existing WTP to be less operator dependent
and ensure that the UV/Oxidation system will not shut down due to a low flow condition.

7.3.3.1 Revision #1

a. Change existing manual control valve (V-500) to an automatic modulating valve with
electric actuator and built in PID controller.

b. Install a new RF-Admittance type level transmitter in the polishing filter feed sump
(TK-101) which will send a 4-20 mA signal to the new automatic modulating control valve
(V-500) to maintain the desired level in the sump. The transmitter level probe will be
installed in a two inch still well, for protection against splashing from water entering from
the top of the sump.

¢. Provide a re-circulating line with a pressure relief valve before valve V-500.

d. Change Polishing Filter (FF-101A/B) operation from manual to automatic so that when one
filter becomes clogged, flow will automatically switch over to the other clean filter.
Operation will be automated by installing a differential pressure switch across each filter and
three-way divertor valve on intake side of the filter. A local control panel will be provided
which will contain relays for the logic and a filter selection switch, high differential pressure
alarm lights and a reset button for each filter. Control panel will send a signal to the plant
PLC on high differential pressure alarm for monitoring. Once the filter is switched it will
stay on second filter, until operator changes the filter cartridges and resets the alarm.
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Change polishing filter feed control valve (FCV-9) and existing flow controller with a new
PID flow controller for better loop tuning i.e. for better control of positioning of the valve
based on the FIT —12 flow input signal.

Existing area ‘C’  WTP control system will sent following signals to the new plant control
system for monitoring and alarm.

UV Oxidizer shutdown alarm.

Polishing Filter sump high-high alarm

Polishing Filter F-101A high differential pressure alarm.
Polishing Filter F-101B high differential pressure alarm.
Flocculation feed pump P-100A/B run signal.

Polishing Filter feed pump P-103A/B run signal

New plant control system will page plant operator via Auto dialer when any of the above
alarm condition occur.

7.3.3.2 Revision #2

TD99-220
12/1/99

Change existing flocculation feed pumps P-100A/B motors to the motors which is listed for
the variable speed duty.

Install variable speed drives for the floccilation feed pumps (P-100A/B).

Install a new RF-Admittance type level transmitter in the polishing filter feed sump (TK-
101) which will send a 4-20 mA signal to the new automatic modulating control valve (V-
500) to maintain the desired level in the sump. The transmitter level probe will be installed
in a two inch still well, for protection against splashing from water entering from the top of
the sump. A new level controller will also be mounted near TK-101 which will sent 4-20
mA signals to the variable speed drives of pump P-100A/B to control the speed, to maintain
the desired level in the sump TK-101.

Change Polishing Filter (FF-101A/B) operation from manual to automatic so that when one
filter becomes clogged, flow will automatically switch over to the other clean filter.
Operation will be automated by installing a differential pressure switch across each filter and
three-way divertor valve on intake side of the filter. A local control panel will be provided
which will contain relays for the logic and a filter selection switch, high differential pressure
alarm lights and a reset button for each filter. Control panel will send a signal to the plant
PLC on high differential pressure alarm for monitoring. Once the filter is switched it will
stay on second filter, until operator changes the filter cartridges and resets the alarm.

Change polishing filter feed control valve (FCV-9) and existing flow controller with a new
PID flow controller for better loop tuning i.e. for better control of positioning of the valve
based on the FIT -12 flow input signal.

Existing area ‘C’ WTP control system will sent following signals to the new plant control
system for monitoring and alarm.

¢ UV Oxidizer shutdown alarm.
o Polishing Filter sump high-high alarm
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Polishing Filter F-101A high differential pressure alarm.
Polishing Filter F-101B high differential pressure alarm.
Flocculation feed pump P-100A/B run signal.

Polishing Filter feed pump P-103A/B run signal

New plant control system will page plant operator via Auto dialer when any of the above
alarm condition occur.

7.3.4 Costs to Upgrade Existing WTP

The piping changes have already been completed as part of the Performance Testing conducted in May
1999 as part of Task Order #15.

Costs associated with upgrading the existing WTP are provided in Appendix F.

7.3.5 Incorporation of Existing WTP into Future Treatment System

The future WTP will be utilized to treat up to 1,050 gpm. However, if the volume of wastewater
increases such that the entire treatment capacity is necessary, the existing WTP will be used to reach the
required treatment capacity of 1,174 gpm.

Control signals from the existing WTP will be sent to the new PLC system so that only one operator will
be required to operate both WTPs.

The existing pumping system will be utilized for the existing WTP. New equipment will be purchased
for the new WTP.

7.4 New Wastewater Treatment Systems

The additional treatment capacity needed to support the dredging activities for OU #1 will be provided
with three (3) 350 gpm treatment systems installed in a pre-engineered building adjacent to the existing
WTP. These process trains will be similar to the existing WTP in that they will consist of a filtration
process to remove the majority of the suspended solids and a UV/Oxidation system to reduce the PCB
concentration. The design will also attempt to combine portions of the treatment system in order to
reduce the building footprint and capital costs. Processes which may be combined are filtration and
tanks. The following is a description of the new treatment system.

7.4.1 Initial CDF Settling/Water Collection

Similar to the existing WTP system, initial settling of the dredged sediments will take place within the
CDFs. Each CDF will have sufficient hydraulic detention time to allow the majority of the sediment to
settle out of solution. Sumps with overflow weirs will be constructed within each of the CDFs that will
allow the supernatant to be collected and then pumped to CDF Cell #1. Floating pipe similar to that
utilized to transfer the dredged material will be used to transfer the supernatant water from CDFs A, B,

and D.
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7.4.2 Flocculation/Physical Treatment/Chemical Treatment

While the majority of solids will drop out of solution within the CDFs, the total suspended solids within
the supernatant could be as high as 600 mg/l (ppm). Therefore, in order to accelerate the settling
properties of the suspended solids alum will be introduced to the wastewater stream prior to discharge to
CDF Cell #1. An in-line static mixer will be used to ensure adequate distribution of alum into the
wastestream. Injection of alum will be at a rate determined through jar testing and will be controlled
based on influent flow and turbidity. The alum will flocculate the fine suspended solids and enhance
settling and filtration of the fine suspended solids. Solids which accumulate in CDF Cell #1 will be
transferred to CDF C utilizing sludge pumps.

7.43 Secondary Settling

Following flocculation in CDFs A, B, C, or D, the wastewater will be discharged to CDF Cell #1 where
the suspended solids remaining in the wastewater will be settled out. CDF Cell #1 has a volume of
approximately 4.5 million gallons, which would result in a residence time of about 62 hours, based on a
flow rate of 1,200 gpm.

In order to further reduce the suspended solids concentration in the supernatant, it may be advantageous
to split CDF Cell #1 into two cells in order to enhance the settling of the suspended solids.

7.4.4 Equalization

Following secondary settling the wastewater will flow into CDF Cell #2 for equalization prior to entering
the WTPs. The water will be pumped from CDF Cell #2 to the WTP using the existing pumps as well as
new pumps to provide the required pumping capacity.

As part of the system upgrade, the current pump station and piping within CDF Cell #2 will have to be
enlarged to accommodate the increased flow.

7.4.5 Filtration

After secondary settling and equalization the wastewater will be filtered prior to treatment in the
UV/Oxidation system. The filtration system will be designed to remove suspended solids such that the
turbidity to the UV/Oxidation system is less than 10 NTU.

[In addition to these filtration systems, a multimedia filter system will be evaluated. The
performance, O&M requirements, and cost will be evaluated as part of the desigh effort.]

7.4.6 UV/Oxidation

The UV/Oxidation system will be the same as that installed in the existing WTP. Each process train will
include a 350 gpm UV/Oxidation system and associated control panel.

[The ability of this system to achieve the monthly average PCB discharge requirement of 0.065 ug/l
per Aroclor will be determined during the Calgon bench scale design study.]
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7.4.7 Treatment Plant Control System

7.4.7.1 Description of the Control System Architecture

The principal means of control of the treatment system will be a microprocessor based Programmable
Logic Controller (PLC). The PLC combine with “Human Machine Interface” (HMI), which includes
video display, personal computer, keyboard and printer will provide the plant with complete control of
all vital plant operation functions. The system video display graphics indicate a real time and
continuously updates set of all parameters, possibly requiring operator intervention.

All automated function of the system will be controlled by PLC; computer interface between operator
and plant control will be through HMI system running Genesis for Windows or equivalent software.

The Genesis software will provide graphic display of the plant and controls, alarming, reporting, data
acquisition and historizing functions.

Auto dialer will be used to page the operator, to notify any alarm conditions.
7.4.7.2 Graphic Screens
The following graphic screens will be provided for operator interface.

e Process Main Screen. This screen will appear initially at system start-up. The main screen
will give a graphic overview of the entire process, with the key devices shown, and give
operator the ability to go to any other screen, using on screen pushbuttons,

e Process Screens. A graphic will be provided, based on each piping and instrumentation
diagram (PID) drawing pertinent to the process. These screens will provide the operator the
ability to control the plant operation and view all critical parameters and alarms.

7.4.7.3 Alarm and Event System

System events that require alarming are processed by the PLC. Alarms are recorded and annunciated
locally in the control room through Genesis for Window’s AlarmWorkX.

Alarms will be categorized by priority; Alarm designated, as normal priority will annunciate at the
computer (using computer’s sound and video system). Each alarm is logged to disk. Alarms designated
as High Priority Alarms will annunciate and log as described above, and will transmitted via phone line
to operator via auto- dialer. The auto-dialer will have sixteen inputs for High Priority Alarms.

Each alarm occurrence (alarms, acknowledge, and clear) will also be logged to a file. System events such
as operator change from manual to automatic operation of the equipment, motor, pump, blower start or
stop will be also logged in to the same file.

Alarm and Event summary screen will be provided, which will include time and date when alarm and/or
event occurred, point identification and description.
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7.4.7.4 Data Logging and Report

Selected analog process points will be periodically stored on the computer hard disk. Data collection will
be average over the five minutes (and adjustable through programming) and will be stored daily in
history file format.

The computer will automatically print out the selected daily report. The will contain site name, address,
date, time and will be presented using the layout and parameters provided in the specification.

7.4.7.5 Motor Control

Each pump motor will be controlled from local Hand-Off-Auto selector switch located on the Motor
Control Center (MCC), IN ‘Hand’ position it will be controlled locally and in ‘Auto’ position it will be
controlled from PLC as follows:

An “AUTO-MANUAL” control station/selector will be included for each motor, accessible from
a graphic screen. This soft selector switch will allow positioning the motor’s software control in
either MANUAL mode or AUTOMATIC mode to determine if motor will start and stop
automatically or by operator action.

Graphic representation of each pump, blower or mixer will reflect the run status of the motor with color.
When the motor is running, the graphic object will be green, and when motor is off, the graphic object
will be red.

7.5 Monitoring Requirements

The wastewater will be monitored at various points along the treatment process to ensure that the system
is functioning properly and that the discharge requirements are being achieved. The sample points
(identified in Drawing C-4) and analytical parameters for each sample point are presented below in
Table 7-1.

Table 7-1
Water Treatment Process Monitoring Requirements
Sample [~ .. . [ o ] o el o |
Point | .~ Description | TSS | PCBs | Cadmium | Chromium | Copper | Lead
2 Initial Settling Effluent X X X X X X
4 Clarifier Effluent X
5 Equalization Effluent X X X X X X
7 Sand Filter Effluent X
8 Polishing Filter Effluent X
10 UV/Oxidation Effluent X X X X X X

The tests will be performed on a daily basis for the first week, or until the system operating parameters
have been optimized, and then on a weekly basis for the remainder of time the treatment process is
operating. However, the treatment system may require more frequent monitoring to ensure compliance
with the effluent limits and to maintain proper operation of the system.
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A composite sampler will monitor the effluent from the treatment system. The sampler will take 48-hour
composite samples to monitor performance and ensure the system is meeting the effluent limits.
To ensure proper performance of the treatment system, the effluent wastewater will be collected and
analyzed daily for the first week of operation. If, based on the first week of analyses, the wastewater
treatment system is operating properly (i.e., the system has not exceeded any of the effluent limits for
seven consecutive days) required sample analysis will be reduced to once per week. However, if a
sample analysis exceeds the effluent limits, monitoring frequency will again be daily, until five
consecutive samples are within the appropriate limits.

The appropriate limits for the effluent water are provided in Table 3-1.

7.6 Acquisition Strategy

In order for the design of the water treatment systems to proceed in a cost effective manner it is
necessary in the early stages of the design to determine if the construction is to be self performed by
Foster Wheeler or issued for bid to subcontractors with extensive experience in water treatment plant
equipment and construction. As indicated in the Work Plan (Section 3.5.1 Make/Buy Analysis), a set of
guidelines has been developed to assist in determining the most cost-effective approach.

All work elements associated with the construction of the water treatment facility will be completed
through a Work Package approach with Foster Wheeler acting as the General Contractor. The work
packages for the construction will include the technical specifications and drawings prepared for the
WTP design submittal.

A preliminary list of the work packages to be developed is presented in Table 7-2. Foster Wheeler will
attempt to minimize the number of work packages to be developed by combining as many of the

. construction activities as possible. However, due to the aggressive schedule the work packages will need

to be developed in parallel with the final design. Therefore, it may not be feasible to develop all
comprehensive work packages prior to the completion of the final design. However, the work packages
developed at the 75% Design phase should be sufficiently detailed to procure qualified subcontractors.

Table 7-2
Water Treatment Facility Work Packages

Work -
Package | Description ST T
1 Pre-Engineered Building: excavation, concrete, backfill materials, pre-engineered
building(s), foundation construction, sump construction, exhaust fans
2 Mechanical Subcontractor: Includes process piping and equipment installation,
instrumentation and controls, floating pipe, process tanks (polishing filter sumps, hydrogen
peroxide storage tank), alum/polymer chemical feed systems, HVAC
3 Electrical Subcontractor: Includes site utilities, process wiring, lighting, security system,
| fire alarm
4 Filtration Systems: Includes sand filter, cartridge filters, air compressors
5 UV/Oxidation System and hydrogen peroxide feed system
6 Pumps: Includes all process pumps
7 Motor Control Center and Programmable Logic Controller
8 Operation and Maintenance of treatment System
9 ; Laboratory Analysis for effluent monitoring
om0 713




In order to meet the present construction schedule for the WTPs it will be necessary to break out specific
portions to be developed prior to submittal of the 100% design. These work packages would include the
pre-engineered building and any long lead time items. Presently the long lead time equipment includes
the UV/Oxidation system, filtration system and the motor control center.
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8.0 PRELIMINARY DRAWINGS, SPECIFICATIONS, AND EQUIPMENT DESCRIPTION

The following is a list of specifications and equipment descriptions utilized during the design of the
water treatment system. The design calculations which support the selected equipment is provided in
Appendix G.

8.1 Preliminary Drawings

[In order to minimize cost and schedule of the 30% WTP design submittal, the majority of the
drawings included with the BD/DA are marked up design drawings from ERM’s Design Analysis
Report (1991). The purpose of the marked up drawings is to present the type and level of detail to
be included in future BD/DA drawing submittals. All the drawings to be present in the 90% WTP
design submittal will be developed in Microstation by Foster Wheeler.]

8.2 Applicable Speciﬁcations, Codes, and References

The following design specification sections may be referenced to obtain specific details on the water
treatment system design at the New Bedford Harbor Superfund site. A complete list of the technical
specifications is provided in Appendix H.

Topic Specification

The codes, standards, and references applicable to the water treatment system design criteria can be
found in the references listed above.

83 CDF Transfer Pumping System

The following sections provide the design criteria for the equipment/structures associated with
transferring the supernatant from the CDFs to CDF Cell #1. These include the CDF transfer pumps,
conveyance piping, and transfer sump.

8.3.1 CDF Transfer Pumps

Pump Type:

Required Quantity:
Motor:

Flow Rate:

Discharge Head:
Materials of Construction:
Other Materials Included:
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8.2.2 CDF Convevance Piping

Materials of Construction:
Diameter:

Length:

Flow from Transfer Pumps:
Operating Head Pressure:

8.3.3 CDF Transfer Sump

Required Volume:
Materials of Construction:
Depth:

8.4 Initial Settling Basin

8.4.1 Chemical Addition System

8.5 Equalization Basin

8.5.1 Transfer Pumps

Pump Type:

Required Quantity:
Motor:

Flow Rate:

Discharge Head:
Materials of Construction:
Other Materials Included:

8.5.2 Equalization Transfer Sump

Required Volume:
Materials of Construction:
Depth:

8.6 Water Treatment Systems

The following sections provide the design criteria for the water treatment equipment. These criteria are
based on design calculations provided in Appendix G.

8.6.1 Pumps

Pump Type:
Required Quantity:
Motor:

Flow Rate:
Discharge Head:
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8.6.2

8.6.3

8.6.4

8.6.5

TD99-220

12/1/99

Materials of Construction:
Other Materials Included:

Filtration

Type:

Filtration Media:

Flow Rate:

Backwash Flow Rate:
Pressure Differential:
Materials of Construction:
Other Materials Included:

UV/Oxidation System

Type:

Number of Lamps:

Flow Rate:

Materials of Construction:
Other Materials Included:

Hvdrogen Peroxide Feed System

Type:

Feed Pump Type:
Output Range:

Storage Tank Capacity:

Storage Tank Material of Construction:

Filtration Feed Sump

Volume:
Diameter:
Materials of Construction:
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FOSTER WHEELER ENVIRONMENTAL CORPORATION

December 2, 1999
TC99-017-466
Response Required

Robert Hunt

Project Manager

U.S. Army Corps of Engineers
New England District

696 Virginia Road

Concord, MA 01742-2751

Subject: USACE CONTRACT NO. DACW33-94-D-0002
TOTAL ENVIRONMENTAL RESTORATION CONTRACT (TERC)
TASK ORDER NO. 0017 - NEW BEDFORD SUPERFUND SITE OU #1
30% DESIGN SUBMITTAL FOR THE WATER TREATMENT FACILITY AT CDF C

Dear Mr. Hunt:

Foster Wheeler Environmental Corporation is pleased to submit the conceptual 30% design for the water
treatment facility at CDF C. The 30% design is based on the ERM design for the existing water
treatment system, historical operational data, treatability studies, and discussions with USACE-NAE
engineering staff.

We look forward to your comments on this submittal by December 23, 1999. If you have any questions,
please call me at (617) 457-8259 or Allen Ikalainen at (617) 457-8234.

Sincerely,

George M, Willant
Chief Project Manager

Enclosure: TD99-220

cc: D. Dickerson (EPA) (2)
C. Catri (EPA) (1)
M. Beaudoin (USACE) (2)
R. Godfrey (USACE) (4)
P. Craffey (MADEP) (1)

File: PM1.1C/L
TO #17 15.5.1

470 ATLANTIC AVENUE, BOSTON, MA 02210
TEL: 617-457-8200 FAX: 617-457-8498
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"APPENDIXA
ERM TREATABILITY STUDY

1.0 ERMTREATABILITY Y

Pre‘v'iogié' work performed by the USACE identified a number of areas to be

ini}éstigated further to provide necessary design information. These areas

in_é‘luded: 1!

« Would an inorganic chemical be more efficient at removing
suspended solids?

« What would be the settling characteristics of this material?

« Could the suspended solids concentrations of the wastewater be
better controlled?

« Would the performance of "the carbon adsorption and

UV/oxidation systems be improved with better suspended solids
control?

« Which polishing system (carbon adsorption or UV/oxidation)
would be more effective at achieving effluent goals?

This appendix details the procedures and methods that ERM used to
perform the additional treatability studies required to address these
questions. The studies evaluated sediment settling, flocculation, filtration,
carbon adsorption and UV/oxidation systems to further develop detailed
design requirements and allow the project to proceed in a timely fashion.

Although this study addressed only the treatability of the’ .CDF elutriate,
the results are applicable to the treatability of filtrate flows from sediment
dewatering, since these wastewaters have similar characteristics.
Incinerator blowdown may be treated separately by an evaporation

The
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system which will be included as part of the incinerator and air pollution
control system or will be treated with the treatment system separately
from dredging flows.

2.0 VERVIEW

"The ERM Treatability Study involved a series of tests on sediment and
water samples dredged by the USACE from the Hot Spot area. Sediment
and water samples were collected (between December 17 and 20, 1990) by
Normendeau Associates, subcontractor to USACE-NED, and forwarded to
ERM's treatability laboratory in Exton, Pennsylvania. The approximate
sample collection locations are shown by Figure A-1. Eight 30-gallon
drums of sediment and water were forwarded to ERM. The drums were
identified XY-Z by Normendeau Associates in the field, where X designates
" the area collected from, Y designates the sample and Z designates the
number of the drum collected at that spot. Drums not used for the
treatability study were used for the test burn. Tests were performed
independently for each proposed ~wastewater treatment system unit
process to determine optimum design parameters and establish operating

conditions.

The treatability study was performed in two phases. The first phase
consisted of settling, flocculation and filtration testing. This phase was
performed from January 7 through 11, 1991 and focused on removing
solids from the wastewater. The second phase focused on the dissolved
PCBs. The second phase was performed from January 28 through 30,
1991, after the Phase 1 analytical data was reviewed. Review of the
analytical data allowed the second phase of testing to evaluate subsequent
treatment units using the most effective method of removing solids as
determined in the Phase 1 studies. The second phase testing also verified
" data generated during the first phase.

The suspended solids contain a substantial portion of the PCBs and heavy
metals in the wastewater. The subsequent treatment units (i.e., carbon
adsorption or UV/oxidation) are more effective in removing dissolved PCBs
and are adversely effected by elevated suspended solids concentrations.

‘
208-01-09 | A-2 @
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Therefore, the ERM Treatability Study focused primarily on omimizing the
removal of suspended material from the wastewater to ensure efficient

and effective treatment of the dissolved PCBs using the subsequent
treatment processes. ' -

' The results of the ERM Treatability Study are summarized below.

3.0 AL DR NCENTRATION.
!

Drum No. B3-2 was thoroughly mixed and a representative sample
collected for analyses to determine baseline concentrations for parameters
of concern. The results of these analyses are presented in Table A-l.
Additional sampling of other drum concentrations was not performed as
the concentrations in this drum were determined to be consistent with
previously collected field data for the Hot Spot Area.

3.1 Preparation of Elutriate

Representative samples simulating effluent characteristics from the CDF
were prepared as follows:

1. Drum Nos. B3-4, A2-2, A2-4, and B3-3 were thoroughly mixed
(for at least 5 minutes) and then allowed to settle for
approximately 7 hours. Floating debris and oil was then
removed from the liquid surface in these drums. Elutriate was
then transferred from the four drums into a clean 55-gallon
drum. ‘

2. Prior to removing any elutriate samples from the composite 53-
gallon drum, the drum was completely mixed for a minimum of

five minutes using a tube mixer.

Contaminant concentrations in the elutriate 55-gallon composite drum are
presented in Table A-2. The data indicates that the total suspended solids
(TSS) concentrations in this drum are representative of elutriate after
approximately two to three hours of settling. The elevated TSS values of

The {
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TABLE A-1
! INITIAL DRUM CONCENTRATIONS

CONTAMINANT CONCENTRATION
DRUM NUMBER cB Cd Cr (6+) Cu Pb Ni Zn PAH** TSS ALKALINITY
(ng/l) (ugft) (pgfl) (ug/l) {ng/t) (ng/l) (ng/D (ng/l) (mg/l) (mg/)
B3-2 26,000 3,080 7.340 68,600 38,100 6,270 17,600 23 64,840 368
SAMPI.E NUMBER INC-1
Blank ND ND ND ND 1 ND 4 ND 8 1
SAMPLE NUMBER IDC-2

** PAH VALUES BELOW QUANTITATION LIMITS




TABLE A-2
ELUTRIATE DRUM CONCENTRATIONS
{
BLUIRIATE CONTAMINANT CONCENTRATION .
DRUM NUMBER < Cd Cr (6+) Cu Pb Ni Zn PAH TSS ALKALINITY
(ng/h) (ng/1) (1g/t) (ngf!) (pg/l) (ng/1) Sug/l) (ng/) {mg/1) (mg/t)

1 810 17 264 694 762 730 1,940 3¢ 588 224
SAMPLE NUMBER EDC-1

1 940 15 257 754 690 l 210 l 2,230 . 6* 604 232
SAMPLE NUMBER EDC-2

1 16,800 NA NA NA NA NA NA NA N*
SAMPI.E NUMBER EDC-21

2 49,000 9 201 708 719 216 2,080 128 557 NA
SAMPLRE NUMBER BNC-22 .

2 49,000 10 200 661 ] 783 150 l 1,990 l 87 I 525 NA
SAMPLI! NUMDIR EnC-23
* PAIT VALUES BELOW QUANTITATION LIMITS
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the elutriate composite drum likely resulted from collecting elutriate
samples from close to the interface of the settled sediments. The elevated
solids in the treatability study will be more representative of system
- operation as the CDF fills up with solids. ‘

3.2 Floating Oil Removal

Subsequent to the performance of the treatability studies the USEPA
Narragansett Laboratory, working for the USACE-NED, performed analyses
of the floating oil generated during remoyal"v_of PCB-contaminated
sediments.  These tests indicated that the floating oil contained high
concentrations (better than 50%) PCBs. To reduce the PCB concentrations
in subsequent wastewater treatment steps, in addition to minimizing
volatilization of PCBs from the CDF, the floating PCB material should be
removed immediately from the wastewater. We currently envision that
floating absorbant booms will be placed on the CDF to collect this material.

4.0 PHASE 1 TESTING

4.1 Initial Settleabilitv _Test

After mixing drum No. B3-2 completely, two samples were drawn and
placed in 1-liter graduated cylinders. The completely mixed samples were
then allowed to gravity settle with the solids/liquid interface level
monitored versus time. The interface levels are presented in Table A-3,
and a plot of the interface level versus time is provided as Figure A-2.

Each time an interface level was recorded, a sample was drawn from drum
No. B3-2 at a level above the interface. These samples were then analyzed
for total suspended solids concentrations. Plots of total suspended solids in
the elutriate versus time are presented as Figures A-3 and A-4.

4.2 Chemical Addition/Flocculation

Flocculation tests were performed in two stages. The first stage identified
flocculant and polymer doses effective at removing solids based on wisual

208-01-09 A-4
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TABLE A-3
INITIAL SETTLING CHARACTERISTICS

APPROXIMATE TME — JACTUAL ELAPSED PARAMETER SAMPLE NO. COMMENTS
ELAPSED TIME TIME
(MIN/HRS)
0 MIN.  8:16 0 SUPERNATANT (TSS) IsCo 64,840
INTERFACE LEVEL (ML) " 1,000 1,000
5 MIN. 8:20 4 SUPERNATANT (TSS) ISC-5 ;
INTERFACE LEVEL (ML) 800 800
10 MIN. 3:26 10 ISUPSRNATANT (TSS) 1SC-10 ]
INTERFACE LEVEL (ML) 650 650
15 MIN. 8:31 15 SUPERNATANT (TSS) 1SC-15 )
. INTERFACE LEVEL (ML) 560 560
30 MIN. 8:46 30 SUPERNATANT (TSS) 1SC-30 2,410
INTERFACE LEVEL (ML) 470 470
45 MIN. 9:01 45 SUPERNATANT (TSS) ISC-45 ]
INTERFACE LEVEL (ML) 430 430
1HR 9:16 1 SUPERNATANT (TSS) 1SC-60 660
INTERFACE LEVEL (ML) 410 410
2HR 10:16 2 SUPERNATANT (TSS) ISC-120 460
INTERFACE LEVEL (ML) 360 150
3HR. 11:16 3 SUPERNATANT (TSS) ISC-180 300
INTERFACE LEVEL (ML) 340 340
4HR. - - SUPERNATANT (TSS) ISC-240 -
INTERFACE LEVEL (ML) - -
SHR 1:24 5.125  |SUPERNATANT (TSS) ISC-300 236
INTERFACE LEVEL (ML) 320 . 320
6 HR. 2:16 6  |SUPERNATANT (TSS) ISC-360 180
INTERFACE LEVEL (ML) 315 31s
7HR. 2:16 7 SUPERNATANT (TSS) 1SC-420 236
INTERFACE LEVEL (ML) 310 310
8§ HR 4:16 8 SUPERNATANT (TSS) ISC-430 232
INTERFACE LEVEL (ML) 310 310
9HR SUPERNATANT (TSS) ISC-540 220
INTERFACE LEVEL (ML) ] ]




FIGURE A-2
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- FIGURE A-3
ELUTRIATE TOTAL SUSPENDED SOLIDS VS. TIME
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observation of the samples after settling. The second stage involved
optimizing flocculant and polymer doses identified in the first stage and to
confirm the visual determinations with analytical results.

4.3 Stage 1 Flocculation Tests

During the first stage flocculation tests the followmg polymers and

flocculants were evaluated:

Cat-Floc TS (Calgon) i)
Cat-Floc LS (Calgon)

Magnifloc 1596C (American Cyanamid)
Magnifloc 1598C (American Cyanamid)
Magnifloc 1839A (American Cyanamid)
Alum

Ferric Chloride

Lime

Ferrous Sulfate

During the first stage flocculation test various combinations of selected
polymers and inorganic coagulants were evaluated. Synthetic polymer and
inorganic chemical combinations of various dosages were mixed with
elutriate samples to evaluate effectiveness. Flocculants were added to the
beakers filled with elutriate and the solutions mixed at approximately 100
rpm for a minimum of 15 seconds to simulate rapid mixing. Samples were
then flocculated for fifteen minutes using a Philipps and Bird paddle mixer
turning at approximately 6 rpm. After flocculation, the solutions were
allowed to settle for approximately fifteen minutes. At the end of the
fifteen minute settling time, the samples were visually evaluated to

determine removal effectiveness.

Inorganic chemicals were evaluated individually, as well as in
combinations with the most promising polymers. Organic polymers tend to
foul micro-filtration unit membranes (considered as a part of the
treatment process). Therefore emphasis was placed on identifying

208-01-09 A-5
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efficient inorganic polymer doses. The results of the visual observations of |
the various doses of inorganic polymers are summarized in Table A-4. o

4.4 Stage 2 Flocculation Tést;h

During the final Stage 2 flocculation tests, elutriate samples were dosed
with the flocculants in concentrations determined to be éffective during
the Stage 1 settling tests. Solutions were flocculated and then settled for a
period of fifteen minutes. Supernatant was carefully ‘decanted from each
beaker to minimize resuspension of settled material. To generate
sufficient decant sample for the required analytical analyses, three 1,000
ml beakers were required for each flocculant dose. The decants were then

mixed and the combined solution used for the required analytical analyses.

Initial chemical dosages, final suspended solids and other specified data for
each flocculant dose are presented as Runs 1 through 14 in Table A-5.

4.5 Filtration

The filtration analyses were designed to simulate sand filter and

microfilter effectiveness in reducing solids concentrations for clarified

wastewaters.

Samples were dosed with the appropriate concentrations of flocculant.
Initial values of the contaminant concentrations are indicated in Table A-S5.
Supernatant samples from the settled samples were prepared and filtered
through membranes with - 10 (representative of sand filters) and 2.5
(representative of microfilters) micron particle retention. The 10 micron
filter was fabricated with nylon while the 2.5 micron filter was fabricated
with glass fibers. Glass fiber filters are preferred as they minimize the
amount of PCBs absorbed onto the filter media. However, nylon filters
were used when glass filters were unavailable. The results of these tests

are presented in Table A-6.

Laboratory notes prepared during the filtration tests indicate that
approximately 1,300 mls of sample were filtered through the 2.5 micron

208-01-09 A-6 m



TABLE A-4
PRELIMINARY FLOCCULANT ADDITION OBSERVATIONS
AOOCULANT ADDTION PO YMER ADDITION RARID SPEED| W
EUTRIATE | HOGOONANT GNC OPANCE. | ROCCUTANT | SOUTTION [FINAL DOSING| WEYMER JOONCENTRATIONOR] POLYMER | SOIAMION [FINAL DOSING| TIMB(SBC) { TIMB (MIN) OBSERVATIONS
DAIM RO AITED ADDID (MG Y Vi umg VoL UME RATH (ppm) ALTSH) POLYMER ADDED) v1IMR voiuMR RATR RILL SPEYD 6 RPM
i ALUM 1% T ol 1000 e ERR 9 . . - . . 1§ | 18§ SUPGOATENTNOTGLRAR |
) ATOM i3 T ml 1900 i B N N 13 13 SUPERNATENT NOT CLEAR
| ALUM % ER™] 1006 =i B B B i3 [E] MAXYSDGH
000D FLOG FORMATION
1 ALUM L3 10 ml 1900 wi B - : . S 13 [E] SULKY SLUDR
SUPERNATENT NOT (1 BAR
[ ALUM L3 10 mi 1000 wi s g . X : 13 13 mmnmnﬁ%trumx
MEKY
1 ALUM L3 0wl 1600 ol . K} T3 SUPERNATINT NOT CLEAR
1 FERRROUS SUTFATR 1% 1wl 1000 md . 13 13 'NO FLOC FORMATION
SUVERNATENT NOT CT BAR
T FERRROUS SINFATE L3 Tl 1000 & B . . . 13 (K] NORLC ToN
_SUPEIIATENT NOT 1 BAR
i PERRROLS SULPATE L3 S el 1000 o . 13 [E] NO ALOC FORMATION
SUPERNATENT NOT €1 BA
1 PERRROLS SUTFATH 13 10 wl 1000 =) . 13 13 'NO ALOC FORMATION
SUVERNATENT NOT C1 BAR
1T FERRROUS STAPATY 3 30 ml 1960 =l T N ¥} LE] NG FLOC FORMATION
__ CUNATENTNOTCIBAR _ |
1 FERRROUS SUNPATH 13 50wl 1000 =l . S (K] §] ﬂ;‘%mummnm
!‘.MAMMML___T
1 FERRROUS SULFATE 3 20 ml 1000 =) . ¥ 13 NO ALOC FORMATION
SUPERNATENTNOTCIEAR |
1 PERRROUS SLTPATE 3 30 m 1000 m . B B N [E] 13 NG FLOC FORMATION
SUPERNATENTNOTCIRAR |
¥ LIME % Tm 1000 od B B ; 13 (K] NOROC
i [ % 7wl 1006 =) B . 13 13 NOROC
1 TiME % S 1060 = B . 13 13 T NOROC
1 TIME % 0 1666 mi (K] 3 PINFLOCPORMATION |
\ LIME [} 20 m) Y000 mi . [¥) (K] PN FLOC PORMATION
amnwmm
T LiMa % 50 wi 1006 =t 3 3 BULXY SLUDGE
- QEIS!&NA
i T1M8 I3 70 wi 1000 o B [E] T3 WHLSUTNEDSADGE |
QPAR
[ LivE % 25wl 1960 wa 13 13 CTEAREST LIMB SUPLRNATENT |
[ LIME i W 1000 =l B - 13 TS CLEAREST LIMB SUPERNATENT |
[ LIME % 0wl 1000 o ; . : ; T3 13 CLEAR SUPERNATENT . OREATER |
VISTBIE SUSPENDED SOL DG
7 FERRIC OILORTB 0% ) 1000 =t 3 s . . K} T3 FNRRLOC
MURKY SUPERNATENT
1 FERRC QILORDE o 10wl 1000 ml . [E] Y PINER.OC
- MURKY SUPERNATENT
) TERRICCHI ORDE 0% Tad 1000 =1 B R ¥} ; RAPD SETTLING
N SUPERNATENT NOT C1.BAR
7 RARE TLORDE % ) 1660 =l B . . (¥} 13 OVERDO&
i TERRIC 0 ORTE 0% ) 1000 =) N . . . . s 13 OVERDOSE
i FERRC GILORTE 0% 03 m 1000 =l . - - 13 s gm"{!m‘!‘wmaﬁnn"m "
. LXRILY WSt ATENT |
1 FRRCOUORTR 0% 03 wl 7600 w3 . B . i3 ¥} aws‘tm%’ﬁmn%mnc )
SLKNEILY YFLLOW SUPERNATENT
i FERRIC O ORI 0% 03 ml 1000 = B [E] (¥} POOR SETTLING
) FRRCCT ORVE L3 Tl 1000wl B 13 13 CURAR SURRNATENT
BULKY 110G
[} TERRIC T IL.ORIDE 3 1wl 1000wl . . . . - 1s 13 OVERDOT
i FRRE GLOATE 13 03 1060 S . . . " 3 13 FOOR SETTUNG
ov
‘. - - - - .
- - [ - ] - - .
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TABLE A-§
FLOCCULANT ADDITION WORKSHEET
FLOCCULANT ADDITION POLYMER 1 ADDITION POLYMER 2 ADDITION
navna | i | ootonTRAToN | T VOLIME | | VOUME | RAIE | AED.  posENmaToN VOLME | VOLUME | RAYR | AMED.  |concameetion| VoL [vorma] x| AT

(OMA1) {ML) ML) 3 (PPMY famlye 1 ML) 1 (ML) L (PRM) (OMA1) (ML) (ML) (PPMY_ I _ (SEQ)
1 ALUM 5.13 s 1003 26 . . . . . . . . . . 13
2 ALUM 5.13 10 1010 39 . . . . . - . . . . 13
3 LIMB 9.96 20 1020 193 . - . . . . . . . . 18
4 'uun 9.96 30 1030 290 . . . . . - . . . . 1
s LIMB 9.96 28 1023 243 - . . . . . . . . . 15
3 BILANK . . . . . . 5 . . . . . N 13
? LIMB 9.96 40 1040 313 . . - . . . . . . . 1s
1 PCI) 600 | 1001 3 - - - - - - . . . . 1
’ AC1)3 6.00 1.5 1001.5 9 . . . . . - . . . . 13
10 Pe(C1)3 £.00 (X 1000.8 5 . . . . . . . - N . 1's
1 ALUM 3.00 s 1008 23 MAGNTFLOC 1596 C| __ 10.00 t 1006 9.94 . . . . . 18
12 ALUM 3,00 3 1003 13 CATPLOCLS 10.00 1 1006 9.94 . . R . . 1s
1) IMB [ 996 23 1025 243 CATAOCTL 10.00 1 1026 9.73 - . . . . 13
14 LIMR 9.96 23 1018 243 MAGNIFLOC 1598 €| 10.00 1 1026 9.73 _ |MAGNIPLOC 1839 A 0.01 1 1000 0.0 13
13 ALUM 5.00 10 1010 49 . . . - . . . . . . 1
16 ALUM . 5.00 [] 1005 23 MAGNTPLOC 1596 C] __ 10.00 10 1018 91.52 . . . . . 18
17 ALUM 5.00 s 1003 13 CATFLOCLS 10.00 10 1015 98.52 . . . . . 18
18 ALUM $.00 s 1003 23 . - - . ‘ - . . . . s




TABLE A-5 (CONT.)
FLOCCULANT ADDITION WORKSHEET
SAMPLING COMTAMINANT CONCENTRATION
RUNNO. TIMB | 18§ o] L] (&7} Tl +8) 143 TN 7a AT PAN® TN pH AIXANITY |
{MIN} MO (uefl} {1gfl) fuell) {pafl) {ugll) [{TViA] (ugfl} {upll) {nall) _Many IMO)
1 1S s 320 s 3 6 7.1 123 51 NT 4 25,651 6.6 191
SAMPLENO PA. -
2 is 13 | s | 3 I ] [ s T T TR T 4 T aswe 1 63 | 144
s AMPLENO PA.2
3 13 ss | s0 | s | T | ) T DY D I Y DT R Pi2a0es T 89 T 112
SAMPLENO PA.3
‘ i3 313 | 61 | 3 | T s IR T T T A | s | 24600 | 93 | 120
{ " kaMPLENO PA-4
s 13 3 | s1e ] 3 T s ] ' Y T R TR N | 2 | 24966 | wr ] 17
AMPLENO PAS
P 13 s | w1 s T s 1 "¢ 1 v [ v 1 s 1 w [ w [ s | w1 4
SAMPLE NO PAS
? 13 e | 1| s 1 1 [ s | 64 | a7z 1 s3I w | 3 | 24525 1| w | 1a
ks AMPLENG PA-7
s i3 3. | 1es | s o T 6 T s [ o 1 s | e 1 o T 25431 I w1 111
sAMPLENO PAL
9 is 36 1 96 | s T v ] 6 T 53 1 23 T e 1T w1 o T 25 [ "wr T e
AMPMLBNO FA9
10 15 15 | ass | s T s 1 6 1 10 1 21 T e1 I wr T w T asan [ wr 1 200
AMMENO FA-10
1n 18 s | Y I ] [ 7 { 6 64 1 2a 7 oo 1 w7 w1 a3 T o T 16
s AMPLEND PA-11
12 13 T AT Y s 1 a2 T e I s |IEY [ 90 T w1 v T asser T wr T 172
SAMPLE NO PA-12 ~
13 18 248 | a1 | s 1" a2 1 s T 9x 1 17 1 27 1T w1 2 | YR T N YT
AMPIENO PA-1)
14 Y] 41 | 43 | ] | 1 [ ] [ 16 ] 17 | v | w | 1 L2sszs T wr T 108
SAMPLANO FA-14
15 1s 4t | 2400 | 3 | T R I 7 ] sy ] spe I w2 T wr ] w0
- kAMPLRNO FA-2}
16 1s 60 | 3200 | 3 | Y 6 I T 22 | 6s | w46 | wr I w1 W T
SAMIFLENO, PA24
11 is | s20 | s I v 1 & | i | a0 T 96 1 sa1 1 _ w1 w [ wr [
. BAMPLENO PA2S
1 i3 @0 | 2222000 | 5 | s | 1t | 94 | 20 | &5 | ez | wr [ wr [ wr T
BAMPLE NO. PA-26
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TABLE A-6
FILTRATION WORKSHEET
RUNNO. [ROCCULANT] FALOOCCULANT [FLOOCULANT| SOLUTION {INITIAL TSS| FILTER |FINAL TSS! PCB METALS (ug/l)

{ ADDED  |OONCENTRATION} VOLUME VOLUME (mg/l) * SIZR (mg/l) |(mg/N)]| C4 |Cr**| Cu | Pb | Ni | Zn Al Fe PAH S {Alkalinity
(GMIL) (ml) {ml) (mg/l) | _(mg/l)

1 ALUM S 5 1005 5 2.5 microns 9 73 8 18 ) 74 | NT ND_| 25,009 102

2 ALUM 5 5 1005 H 10.0 micron 9 I 46.2 I 5 l 6 I 6 I 4 |22| A7 [ NI'T NT l ND l25,243.5] 176

3 Fe(C1)3 6 1 1001 3t 2.5 microns 5 I 94.9T5 ‘ 6 I 9 I 5 Et I 49 l NT l NT l ND |24.992J 168

4 Fe(CI)3 6 1 1001 3t 10.0 micron 5 ] 51.2 l 5 I 6 l 1B| 3 IZBI 58 | NT I NT l N |25.495_l 192

5 ALUM 5 - - 31 2.5 microns I 79.9T3 l 6 ' 3 r2 l13r45712811150__| ND | NT l NT

** Chromlum values are lotals except FI-2 (CR(6+))

NT - Sample not taken

Initlal Total Suspended Solids concentratlons calculated from Table 5 values,

1!
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filter before it clogged. A coarse filter (10 micron) will be required prior N
to the 2.5 micron filter to minimize premature fouling of the filter. A "
coarse filter will increase the period of time required between 2.5 micron

filter changeout.

5.0 PHASE 2 TESTING

5.1 UV/Oxidation

The UV/oxidation tests were performed by Peroxi’d’ation Systems Inc. of
Tucson Arizona. Samples were prepared from the remaining elutriate in
Elutriate Drum No. 1 by dosing the drum contents with approximately 15
ppm (as aluminum sulfate) of alum. The elutriate drum was rapid mixed
for 15 seconds and then flocculated for approximately 15 minutes. The
drum contents were then allowed to settle for 15 minutes. The
supernatent was decanted and filtered through a 2.5 micron glass fiber
filter. The treatability study indicated that UV/oxidation was capable of
reducing the total PCB concentration in the wastewater to below detection
limits. Additional experience by the vendor indicates that PCB removal to
0.6 ppb levels will be achieved. In addition, the study indicated that
pretreatment to control iron concentrations will be required. The full
details of the UV/oxidation testing are included as Appendix B.

5.2 Flocculation Studv Verification

During this phase of the testing a new elutriate drum was prepared by
combining the supernatant from Drums No. A2-1, A2-3, and B3-1. The
concentrations of contaminants in this combined elutriate drum are

presented in Table A-2.

Additional flocculation tests were performed using flocculants determined
to be effective during the Phase 1 tests. The results of these tests, and the
flocculant doses used, are presented as Runs 15 through 18 in Table A-S. '

During Phase 1 testing samples collected had low PCB concentrations and '

high TSS concentrations as shown on Figure A-5. Since PCBs have a high
The
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affinity for solids, this would imply that as TSS concentrations in the
samples increase so would PCB concentrations. A laboratory analysis
procedure was the suspected cause of this data. The laboratory

performing the analysis indicated that the sample bottles were allowed to

sit for approximately one week prior to analysis and then the sample for
analysis was obtained by decanting the sample bottle. This procedure
could explain the results seen during the Phase 1 testing.

In order to verify this hypothesis, two tests were performed during the
Phase 2 testing. First, samples from elutriate drum No. 1 were taken and
shaken prior to analysis. The PCB concentrations in the shaken sample are
presented in Table A-2. Second, duplicate samples were taken and the
laboratory was instructed to decant one sample and shake the other prior
to anmalysis. The higher PCB concentrations in the shaken samples indicated
a portion of the total PCBs were adhering to solids that settled out of the
sample during the week between sample collection and analysis. All
subsequent PCB samples were shaken prior to analysis to ensure that PCB
concentrations in these samples were accurate.

Analyses were also performed for aluminum concentrations in the settled
effluent to determine if using aluminum sulfate as a flocculant would not
cause aluminum concentrations to exceed acceptable values.

5.3 Carbon Adsorption

Carbon adsorption tests were performed on elutriate treated with 25 ppm
(as aluminum sulfate) of alum and filtered through a 2.5 micron glass fiber
filter. The PCB concentration of the samples used during this test averaged
127.5 ppb. Powdered activated carbon was then added to seven 1,000 ml
beakers at various doses and mixed with the wastewater for
approximately 18 hours. The solutions were then filtered through a 2.5
micron filter to remove the carbon and then analyzed for PCB content. The
results ‘of these tests are presented in Table A-7 and a plot of the isotherm
generated is shown as Figure A-6. As indicated, the isotherm indicates
that PCB removal to anticipate discharge limits (0.6 ppb) will require large

doses of activated carbon. [t is believed that the need for large quantities
The
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TABLE A-7
CARBON ADDITION WORKSHEET
SAMPLENUMBER | BEAKER CARBON INITIAL PCB FINALPCB  |mg PCB ADSORBED/ PCB
! VOLUME DOSE CONCENTRATION CONCENTRATION gm CARBON REMOVED
(ML) (MG/L) __(Co){ma/t) (CHy{ma/l) (Co-Cf)/M (Co-Cf)(mg/l)

C-00 1000 0 0 0.0062 - -

C-1 1000 1 0.1275 0.0646 62.90 0.0629
C-2.5 1000 3.5 0.1275 0.0635 18.29 0.064
Cc-10 1000 16 0.1275 0.0604 4.19 . 0.0671
C-50 - 1000 54.4 0.1275 0.053 1.37 : 0.0745
C-100 1000 180.9 0.1275 0.0528 0.41 0.0747
C-250 1000 263.8 0.1275 0.037 0.34 0.0905
C-500 1000 530.8 0.1275 0.0408 0.16 0.0867
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of activated carbon to achieve the anticipatéd discharge limit (0.6 ppb
PCBs) results from PCB adherence to minute solid particles that remain in
solution after filtration.

i =L
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March 28, 1991

Mr. Biil Breed

ERM - New England

205 Portland Avenue
Boston, Massachusetts 02114

Re: Bench-Scale Treatability Study
New Bedford Superfund Site
Project #TMM-9102-5381

Dear Mr. Breed:

Peroxidation Systems, Inc. (PSI) was contracted by ERM - New England (ERM) to perform a
treatability study on contaminated surface water using the perox-pure™ Process. The surface
water reportedly contained 320 pg/l of PCBs. The specified treatment objective was the

destruction of PCBs to 1 pug/l.

A bench-scale perox-pure™ treatability study was performed on the surface water in early
February of 1991. The study was performed at the PSI Testing Laboratory in Tucsori, Arizona.
The purpose of the study was to provide a range of data from which full-scale treatment criteria
could be determined. A copy of the bench-scale testing report is enclosed.

The surface water received by PSI was turbid orange with high iron and suspended solids
concentrations. Since the iron and solids concentrations were at levels which would hinder the
perox-pure™ reaction and foul the quartz tubes in the perox-pure™ equipment, pretreatment
was effected via gravity filtration. After filtration, the suspended solids concenration was
negligible and the iron concentration in the surface water was less than 1 mg/l.

A series of bench-scale tests were conducted on the contaminated surface water at a variety of
oxidation times, H,0, dosages and pH values. Determination of the best treatment conditions
was not possible because the PCBs were destroyed to below the 5 ug/1 analytical détection limit
in every treated sample. However, PCB oxidation was rapid with destruction to below the
detecdon limit occurring within 0.5 minutes in some cases.

Based upon the bench-scale results, and previous treatability studies conducted by PSI on PCB
laden waters, a full-scale contact ime of 1.4 minutes is projected to meet the specified treatment
criteria. A perox-pure™ Model CWB 360 will provide the necessary contact time at the
anticipated full-scale surface water flow rate of 350 gpm. A specification sheet for the CWB
360 is enclosed for your information.

I understand that ERM plans to rent the perox-pure™ treatment equipment for a pericd of four
months in the spring of 1992. While PSI will make every effort to meet this schedule, it is not
possible to reserve a CWB 360 for such a short period of time. The perox-pure™ equipment
is therefore subject to availability. —

Peroxidation systermns inc
Si51 E. Sroadway. Suite 600 Tucson. Arizona 85771  602-790-8383 FAX 502-790-8008



Mr. Bill Bresd
March 28, 1991
Page 2

The rental fee for the perox-pure™ Model CWB 360 mcludmg the hydtogen peroxide (H,0,)

feed module and complete service/maintenance of the equipment by PSI is $15,000 per month.
The usage of PSI H,0, solution would also be billed each month. A fee of $15,000 would
apply for equipment mobilization, and an additional $15,000 when the equipment is removed.

In comparison to the rental fees, purchase of the CWB 360 would mvolve a capital investment
of approximately $350,000 as well as additional fees for repair/maintenance parts and labor.
The mobilization and demobilization fees would also apply.

For an PCB effluent concentration of 0.6 pg/l, a CWB-405/360 would be required. The capital
cost for this unit is approximately $15,000 more than the CWB-360 quoted above.

Bill, thank you for the opportunity to demonstrate the capabilities of the perox-pure™ Process
in treating the contaminated s urface water at the New Bedford Site. If you need any additional
information, or if you have any questions concerning the treatability study or the perox-pure™
equipment, please feel free to call Mike Donaway at (201)276-0044 or myself.

Sincerely,

Applications Engineer

KiK:ew
Eaclosure

cc:  Fred Bernardin, PSI
Mike Donaway, PSI
Geoff Swett, PSI
PSI File

é'j Peroxidation Systems inc.



CONFIDENTIAL TESTING REPORT

DESTRUCTION OF ORGANIC CONTAMl.NANTS'
IN SURFACE WATER WITH THE perox-pure™ PROCESS

Ao

for

ERM-New England
Boston, Massachusetts
Purchase Order No. 20801-04

by

Peroxidation Systems, Inc.
5151 E. Broadway, Suite 600
Tucson, Arizona 85711

February 27, 1931

The information contained in this report
includes descriptions and procedures which are
confidential to Peroxidation Systems, Inc. The
report shall not be copied nor released to
third parties without prior approval from

Peroxidation Systems, Inc.
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1.0 INTRODUCTION

The perox-pure™ Process destroys dissolved organic contaminants in
water by means of chemical oxidation. Ultraviolet (UV) 1light
catalyzes the chemical oxidation of organic contaminants in water
by its combined effect upon the organic contaminants and its
reaction with hydrogen peroxide (H202). Many organic contaminants
absorb UV ligLt and may undergo a change in their chemical structure
or may become more reactive with chemical oxidants. More
importantly, UV light at less than 400 nm wavelength reacts with

° H202 molecules to form hydroxyl radicals. These powerful chemical

oxidants then react with the organic contaminants in the water. If
carried to completlon‘the'reactlon.products of hydrocarbon oxidation

" with the perox-pure™ Process are carbon dioxide and water.

Peroxidation Systems, Inc. (PSI) was contracted by ERM-New England
(ERM) to perform a treatability study on contaminated surEac= water
from the New Bedford Superfund Site using the perox-pure'™ Prccess.
The surface water reportedly contained 320 pg/l of PCBs and 4 ug/1l
of narhthalene. The treatment objective specified by ERM was the

destruction of PCBs to 1 pug/l.

A bench-scale perox-pure™ treatability study was performed on the
surface water during February 1991 at the PSI Testing Laboratory in
Tucson, Arizona. These tests were designed to provide a range of
data from which full-scale treatment criteria and costs would be

projected.



2.0 TESTING PROCEDURES

2.1 Description of Surface Water

on January 29, 1991, approximately 12 gallons of surface water was
received from ERM at the PSI Laboratory in Tucson, Arizcna. The
surface water was contalned in 4-liter amber glass bottles with no

headspace.

Characterization cf the surface water sample was performed by PSI
to determine parameters of importance for perox-pure™ treatment.
The surface water as received contained iron and suspended solids
which were removed via gravity filtration priér to performing bench-
scale testing. The.characterization results for the raw and filtered
surface water are shown below. An analysis of the raw surface water
revealed the presence of 80 ug/l of total PCBs. Naphthalene was not

detectad.

—Raw Filtered

Visual Color: : Orange/ Clear/

: Cloudy Coleorless
pH: 6.5 . 6.5
Iron (mg/l): 12.5 2.5-1.8%
Chloride (mg/l): 14,250 14,250
Total Organic Carbon (mg/l): 7 7 .
Total Dissolved Solids (mg/l): 12,100 13,100
.Est. Suspended Solids (mg/l): <20 - <0.2
Alkalinity (mg/l): 150 110
Turbidity (FTU): : 8s <S

* Several iron removal methods were investigated as part of the
bench-scale testing variables.

2.2 Testing Protocol

The bench-scale perox-pure™ test unit was charged by placing an
aliquot of the water into a recycle reservoir. A pump was started
which circulated the solution through the UV oxidation chamber and
back into the resservoir providing continual mixing in the closed
system. Sulfuric acid was added to the surface water at this time
to adjust the pH for certain tests.

The UV lamp was illuminated to start a test, and H202 was added as
requlred to maintain a constant concentration in solution. The
solution temperature was controlled through use of an in-line
cooling coil. All materials in contact with the solution were
glass, quartz, stainless steel, viton or teflon.

After the appropriate oxidation times, samples of the treated water
were collected in 1l-liter amber glass bottles. An untreated sample
was also collected in the same way. These samples were shipped to
Golden State Analytical in Van Nuys, California for PCB analyses.

2



3.0 TESTING RESULTS

Four gerox-pureu'treatment tests were performed on the contaminated
surface water. These tests were deslgned to determine the effects
of pH adjustment, H,0, decsage, and iron removal efficiency on the
rate of PCB destructlcn. The test conditions are shown ia Table 1.

Table 1

Bench-Scale perox-pure™ Treatment Conditions
for the Contaminated Surface Water

H202 in Solution Initial '/ Iron Remowval#
Test (ma/1) pH (Method;: m3/1)
1 SQ 4.5 I ; 0.18
2 50 4.9 IT ; 2.5
3 50 6.8 I ; 0.25
4 25 5.3 I ; 0.18

* Method I - Addition of 50 mg/l cf K,0,, follcwed
by filtration through 5 & medla.
Method 2 - Filtration through 5 p media.
mg/l = Iron concentration after filtration.

The analytical results for the four tests are shown in Table 2. The
analytical reports are provided in Appendix A. The results for Test
1 demonstrate rapid destruction of the PCBs to below the 5 ug/l
analytical detection 1limit. Although the PCB concentration was
below the detection limit in every treated sample from Tests 2, 3,
.and 4, the influent PC3 concentration for these tests was either
unkncwn or below the detection limit as well. Thus, it is not
possible to evaluate the effects of the test variables.

One possible explanation for the variation in PCB concentration in
the influent surface water samples is the affinity of PCBs for
adsorption onto soclids. Test 1 was performed on the same day the
"surface water samples arrived at the PSI lab. Tests 2, 3, and 4
were conducted three days later after the analytical results from
Test 1 had been evaluated. During the time between the treatment
tests, it is possible that the PCBs adhered to the surface of the
suspended solids in the surface water and were subsequently removed

during filtration.

Because of the minimum amcunt of treatability information received
from this study, the projection of full-scale perox=-pure'  treatment
conditions is difficult for the contaminated surface water,
Therefore, PCB destruction rate data from previous perox-pure
treatability studies conducted by PSI on similar water samples will
be used in addition to the rate data from Test 1.



Table 2

‘Bench-Scale perox-pure™ Treatment Results
for the Contaminated Surface Water

Full-Scale
_ Oxidation
S _Test Time (min) PCBs (ug/l)
Co 1 0 57 '
1.5 <5
3.0 -l gs
6.0 . <5
2 0 NA*
0.5 <5
1.0 <5
3 0 NA
0.5 <s -
1.0 <5
4 0 <5
0.5 <5
1.0 <5

* Not analyzed.
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- Client: . Peroxidation Systems, Inc. Matric . Water
Project Name: - ERM N.E. Date Received: 02/04/91
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ug/L (ppb)
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Analytical Services, Inc.
15735-1 Strathem St. = Van Nuys « CA 91406
A Tel(818)376-1122 « Fax: (818) 781-8128

GOLDEN STATE "~ """ 7"
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Client: Peroxidaticn Systems, Inc. " Matrix ‘ Liquid ’
Project Name: - ERM N.E. Date Received: - 01/30/91
Project#: CNIA Date Analyzed: 01/30-31/91
P.O# NA GSAS Job# 6221
)
_pcs (508
ug/L (ppb)
Client Sample#: ENE 1-2 ENE 1-3 Reporting
GSAS Sample#: GS-0191-844 GS-0191-845 Umits
PC8 - 1016 BRL BRL 5.0
FCS - 1221 BRL BAL 5.0
PCB - 1232 BRL BAL 5.0
PCB - 1242 BAL BRL 5.0
PCS - 1248 BAL BRL 5.0
PCB - 1254 BRL BRL 5.0
PCB - 1260 BAL BRL 5.0
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BAL: Below Reperting Limit

Approved By: Dr. B. Gene Bennett
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o Analytical Services, Inc. "
15735-1 Strathemn St. » Van Nuys « CA 91406

Tel: (818) 376-1122 « Fax: (818) 781-8128

-
Client: Peroxidation Systems, Inc. Matrix: Liquid
Project Name: ERM NL.E. "Date Received: 01/30191
Project#: . NA- Date Analyzed: ~ 01/30-31/91
- P.O.# ‘ NA GSA_S pr#: 6221
. _—_pcBs (608) v/
a - '
- ug/L. (ppb)
- _ :
Client Sample#: ENE RAW ENE 1-0 ENE 141 Regorting
GSAS Sample#: GS-0191-341 GS-0191-842 GS-0191-843 Limits
. . - —— ——— —
PCB - 1016 , BAL BRAL BRL 5.0
p _
_ PCB-1221 BRL BAL BRL 5.0
& PCB - 1232 80 57 BRL 5.0
PCB - 1242 BRL BRL BRL 50
-
PCB - 1248 . 8RL BRL BRL 5.0
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PCB - 1260 BRL BARL BRL 5.0
- .
]
a
-
d
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: -
Project Name: . ERM_N.E. . Date Received: 02/04/91
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P.O.% ' NA - ' GSAS Job#: 6234 -
s}
. L
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-
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MODULAR TREATMENT SYSTEMS /" wm
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MODEL CW-360  a

CONTROLU PANEL
TREATED WATER QUT

RN

TR YRR T

LAMP DRIVE ENCLOSURES

OXIDATION CHAMBERS
[
. . \\ ?
OVERPRESSURE RELIEF HEADER v
-—
-
CONTAMINATED WATER IN
"

\ - ) -
‘/ ) -~ — .
- /S . " ——

ELECTRICAL DISCONNECT PANELS <~~~

OVERPAESSURE RELNF SPECIFICATIONS Model CW-360
PRESSURE IMOICATOA

ALOW SWITCH ﬂ
(r;u}/- Flow Rate:
g Maximum 250 gpem 1000 gpm e
> INEATED waren :

Connectians: 150# Flangs 1507 Flangs
FLOW WOICATOR . ‘
TEMPERATURE TEMPERATURE SWITCH Intat: 3 & ’
Ton
e Cutlet: 4" 6" =

Power Supply: 3 pH/60Hz/480V, 360KW, 480 Amps

QPTIONAL AUTQMALIC .

ORAmM FOR $NEEZE Electrical Encl.: NEMA 3R

P— PnotECTION =
CHAMAER Masterisi -

Wetted Parts: 316 SS, Quartz, Fluoroslastomers, TFZ

Extsrnal Parts:  Enameied Stcei

COMTAMIMATED WATER D

Woeight - -
NYORQGEN PERCXIE FEED Shipping: 125CQ lbs.
Cparating: 17900 Ibs.

[

The perox-pure™ chemical oxidation system consists of modular equipment designed to treat
water contaminated by dissolved organic materials. Bench-scale process evaluations will
determine the oxidation time necessary for the treatment level desired and whether pretreatment
of the water is necassary. Full-scale axidation chamber size and the number of lamps are then -

selected.

The oxidation chamber is stainless steel. Lamps are horizontally mounted in quartz sleeves with
fluoroelastomer seals. Indicators are provided to monitor performance of each lamp. Safety -
features include shop-wired and tested control panels interlocked with temperature and flow

switches to shut off power at preset conditions.

The perox-pure™ system and its components are covered by numerous issued and pending -
s patents.
# Peroxidation Systers Inc. -

SISt £. Uroadwany. Site (00U Teog sneer, Avizaa (157U Haa2-7:20-2303 AL GUS-790-a000
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FAX

To:‘ Jim Brinkman i
Foster Wheeler Envircnmental @ 617-457-8488

From:! Danie! J. Dolan

Date:! June 30, 1599

Pages:! 4 (including cover page)

Subject: Design Test Summary

Jim,

Further 12 your call to Mike Dcnaway, please find attached copy of the fax which |
sent to lan Osgerty which summarizes our findings based on the treatment data
and our analysis of the water. Although the slewing of PCB destruction at low
levels (especially below C.2 pob) is cbvious in Figure 1, the explanation for this
occurrence is less clear. Based on ¢ur initial characterizaticn of the sample and
historical cata which Fester Wheeler has provided us with, we feel that the
interfering mechzanism may te related to fine sclids (pernacs colloida! ircn) in the
water matrix. Binding cf the PCB's with sclids is the mcst [ikely reasen fer such a
dramatic slowing of the treatment rate.

| trust this is helpful, Feel free tc contact Mike Donaway at 732-424-2089 or myself

at the numter telow should you have any questions. =

Regards,
CALGON CARBON CANADA, INC. ;

per: S

i

Dan Delan, P.Eng.
Applications Engineer
Phone: S05-477-9242 X326
Fax: c©05-477-4511
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CALGON CARBON CORPORATION

FAX

To\_ lan Osgerby v
E @ $78-318-8€63

From:! Daniel]. Dolan

Date:!  June 18, 1888

Pages:| 3 (including coverpage)

Subject: Ccmments Regarding UV/Oxidaticn Design Test

lan,

Per your veice mail messages and discussicns with Mike Donaway, | have attempted to provicde you
with a brief summary of eur findings, conclusicns and reccmmendations from the recently conducted

design test. We can discuss the results in more detail as a greup in a conference call at your earliest

convenenience. In the meantime, | thought that this summary weuld te useful to you.

P-1042 NBH Test Summary:

Per a previcus veice mail from ycu, Foster Wheeler apgparantly had 3 filtered (0.45um) and
unfiltered sample analyzed for PC2s, giving concentrations of 15.4 and 10.8 ppb, resgectively.
This implies that scme solids may be present and respensible for some PCE compiexing, but,
the majority ¢f PC8's are still present in filtered water (as ycu eluded to in ycur message). This
means that if there is a sciids adscrption protiem at the very lcw FC3 leve!s (< 0.2 ped), then
the sclics are likely ccileidal.

Qur 'as received’ water showed no visible TSS. A UV gbscrbance scan of the initial Run 1 and
Run 2 waters, unfiltered and filterad with 3 0.45 um gave virtually identical atsorbance scans.
This also incicates that there were no suspenced solids present.

Cur preliminary analysis shewed non-detect iron, but the MOL in our labaratery is no less than 1
ppm. Based on recent data sttained frocm FW from this site, iron may be present in the 10C ppb
to 400 ppb range.

Modeling of the NEH water showed the optimum ‘economical’ peroxice dose t¢ te 5C pom. while
the highest treatment efficiency was associated w/ 100 ppm percxide. We feef that this provided
a suitatle percxide dose range for testing.

As shown in the attached destruction curve (Figure 1), significant levelling-off (slowmg of
treatment rate) was otserved in the Run 1 and 2 results.



Previous Laboratory Test Results:

We have seen similar results with a previous water, where the initial rapid treatment of PCBs
levelied off in the 0.1 to C.2 ppb range at neutral pH. That particular water was known te contain
about 7 pem iren in the raw samgple. The water used for testing was actually decanted from the
criginal sample. As such, we weuld exgect the iron to be at much lower concentration, but still
present nevertheless. [t is possitle that this iron was colloidal, which weuld De attracted to low
level PCBs. At that time, we felt that adsorption cnto fine sclids was responsible fcr the PCB
siowing. If the slowing mechanism was byproduct competitica for example, the ce-contaminant
VQOC's should have sicwed as well (which we did not see). Granted, VCC's dicn't have to he
treated to as lew as the PC8s and the MDL for VOCs is an order of magnitude higher.

')
When we regeated the test at pH 3, we found non-detect levels of PCEs in all intermediate and
final samples (0.02 ppb detecticn limit). The best explanation for this gH effect is that we are
sclutilizing fine solids at low pH. The most obtvious suspect therefcre wouid be fine colloidal
iron. Theoretically, if we solubilize this iron at pH 3, then the PCE8s will remain in solution and be
readiiy trested, as the data from this past run weuld indicate. :

Conclusions:

The data suggests that PCEs are adhering to fine sclids in the water, pessibly colicicel iron.

ala O

At this leve! cf chloride, we are likely lesing a Ict ¢f hydroxyl radicals to the reaction with
chicride, Lowering the pH increases the chlorice interference, especially dewn around pH 3.
BUT., it is possible that the process limiting facior is fine sclids (je., coilcidat iron) anc NCT
hycroxyl racical scavenging by chloride.

Whiie low ircn fevels (< 1 ppm) are act normally thought of as interfering, it is quite possitly that
pet cclloical ircn levels will significantly hinder treatment of low leve! PC&'s, especially belew
0.2 ppb where treatment agpeared to flatten, '

Recommendation:

Perhaps a higher effluent limit for Arcchlor 1242 could te negotiated (e.g., 0.2 to 0.5 ppb PCBs
would te more easily achieved),

Perhaps we csuld conduct another UV/SC ppm percxide test at pH 3. This may help

o
procve/cisprove the above theory of cailoical iron complexing at neutral pH. If we were to further
consider a pH 3 run, we will need to consider the implications of pH 3 test at full scale, given the
high chlerides (i.e., corrosicn concerns, pH adjustment casts, etc.). The full-scale systerm can
be provided with corrcsion resistant materials.

Regards,

CALGCN CAREBCN CANADA, INC.

per:

Dan Dolan, P.Eng.

Apglicaticns Engineer

Phone: SC5-477-8242 X326
Fax: SC5477-4511



Figure 1. Destruction of Arcchlor 1242 in New Bedford Harbor Water
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FWENC Treatability Studies (November 1999)

[Preliminary results are included]
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CALGON CARBON CORPORATION

FAX

To:| Jim Brinkman

Foster Wheeler Environmental @ 617-457-8488
From:] Daniel J. Dolan

Date:| November 30, 1999
Pages:! 3 (including cover page)

Subject: Preliminary Results from Design Testing of Dredge Water
Jim,

| received the data this morning by fax and have graphed the destruction curves for
Arochlor-1248 and 1254, which were present in similar concentrations (see
attached). These two PCBs were present at initial concentrations between about
0.6 and 0.8 ppb, which is about an order of magnitude lower than we expected
based on previous conversations. This has implications on the full scale system

sizing and performance guarantee, since this data cannot be directly extrapolated to
a higher initial concentration.

A UV dose of 24 kWh/1000gal (last data point) is approximately equivalent to a 540
kW system at 350 USgpm. Based on the resuilts as shown in Fig. 1, this sysiem
would treat each of the identified PCBs down to below the 0.065 ppb treament

objective, assuming an initial concentration in the same range at full scaie (i.e.,
roughly 0.6 to 0.8 ppb).

As expected, the initial rate of reaction was much slower than previous testing. This
is due to the fact that the dredge water contained a higher UV absorbance, COD,
and solids content than the previous white water which was tested. However, the
leveliing off of treatment was less severe in the recent dredge water tests.



i P.@2/83
NOU 38 'SS 15:8@ FR CALGCN CARBCN ggs 477 4511 10 16174578498

| trust this information is helpful. We will need to further discuss the results of this
testing and your full scaie treament requirements in order to determine full-scale

system sizing. Please contact Mike Donaway after you have had a chance to
review these results,

Regards,

CALGON CARBON CORP.
per:

Dan Dolan, P.Eng.

Applications Engineer

Phone: 905-477-9242 X226
Fax: 905-477-4511
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[PCBs], ppb

Fig.1: Destruction of PCBs in New Bedford Harbor Dredge Water
100 ~—= .
] & A-1248: Run 1 (UV/100 ppm H202)
T * A-1254: Run 1 (UV/100 ppm H202)
4 = A-1248: Run 2 (UV/200 ppm H202)
T * A-1254. Run 2 (UV/200 ppm H202)
_4;.‘___1
. S— —
10
1
\ 7
01 — \
Treatment Objective < 0.065 ppb s ~
m— —— ) \r I
lMethod Reporting Limit= 0.02ppb |
0.01 R T I T
0 5 10 15 20 25 30

UV Dose, kWh/1000gal J




APPENDIX C

Hot Spot WTP Operations Effluent Data (April 1994 to September 1995)



xisting WTP UENT DATA - 1994/95
New Bedford Harbor Superfund Site
~ New Bedford, Massachusetts
Date Ccd Cr Cu Cu (Sol){ Pb(Total) | Pb(Sol.)JRemarks
4/29/94 | 50U 354 7.74 3
430194 | 50U 35U 12 2.04
571/64 1.4 J 00U 9.2 097
5294 50U | j00U 15 24
51394 50U | 100U 13 084
51494 19J 1000 14 254
5/5/94 1.7 d 7000 12 1.9J
" 5/6/94 | 1.0 700U 13 244
5/13/94 50U 100U 6.6 J 30U COMPOSITE
v 500 | 1000 | 714 3.0U GRAB
514794 | 50U | 100U | 7.84 2.5J
5112194 219 700U 9.4 30U
578/98 | 50U | 100U 15 300
5/20/94 0394J 1000 11 30U
527704 | 500 | 100U 12 30U
/2194 169 100U 9.1 a5
I~ 6/5/94 114 000 | 264 30U
110/04 T14 100U | 80U 60U
6117704 3.4J 100U | 4.0J 1500
/14194 2.4 70.0 U 95 6.0J
621793 | 184 000 | 474 644
B125/94 304 254 81 10
712/94 7.4 J 10.0 U 1.8J 37
7711794 274 7000 | 554 2.94J
7130194 719 1004 | 80U 214
B/10/94 2.5 J 700U | 504 3.7
8/12/%4 1.4 J 7000 | 800 224
8114794 164 700U | 3.3J 0.7 4
B17/94 344 1000 | 264 254
8/19/94 2.4 J 100U | 80U 3.7 20 HOUR COMBP. SAMPLE W/z MICRON FILTERS
g 2.7J 000 | 80U 224 9 HOUR COMP. SAMPLE W/7 MICRON FILTERS |
g T84 70.0 U a24J 2.2J SAND FILTER EFFLUENT-GRAB SAMPLE
8123/94 294 100U | 80U 154
8125194 314 354 4.3J 30U
| Y 404 1000 364 1.64J
B/29/94 1.4J 7000 | 514 224
| 8/31/94 1.1 5.1J 40 0814
" 9/2/94 2.4 700U 14 134
OI4194 2.6 J 100U 16 264
831794 80U GRAB SAMPLE OF COPPER ONLY
916/94 144 000 | 224 3.8
9/10/94 264 1000 | 294 2.94
0/11/94 | 359 2.14J GRAB SAMPLE AT POINT 12 FOR COPPER ONLY
5/8/94 524 214 GRAB SAMPLE AT POINT 12 FOR COPPER ONLY
912794 284 100U | 80U 264
914194 234 700U | 80U 0.76 J
9/18/94 2.8J 00U | 80U 3.0U
916/9¢ | 2.7J 700U | 80U 1649
9721194 184 264 2.24 0.734d
9123194 224J 100U | 800U 30U




Existing WTP EFFLUENT DATA (OU #2)- 1994/95

New Bedford Harbor Superfund Site
New Bedford, Massachusetts

Date Cd Cr Cu Cu (Sol)] Pb(Total) | Pb(Sol.)jRemarks
9/26/94 2.7 J 100U | 80U 22J
9128194 3.4 7000 | 284 194
9730/94 2.3 J 1000 | 3.74 1.04J
10/2/94 214 70.0 U 34J 1.0J
1014794 219 700U 13 0.754J
10710/94 | 2.1 100U | 80U 3.0U
10714794 | 144 100U 449 204
10/19/94 | 264 100U | 60U 0.914
1021794 | 2.3J 100U 6.24J 234
10/25/84 | 3.14 2.8 J 564 T.1J
7 10/29/94 | 3.54 100U | 80U 144
10/12/94 | 2.6 00U | 80U 0.59J
~10/16/94 | 324 100U 304 30U
70/23/94 | 3.14 1000 | 80U 4.4
10/27/94 | 2.5 700U | 80U 114
11/2/94 3.0J 100U 8.0U 154
1176194 339 000U 324 1.64
1174194 134 10.0 U 354 30U
11/10/94 3.2J 10.0U 534 2.6J
10731794 | 354 28 80U 0.62J
T1/12/94 | 444 45 5.2 3.3
T1/17/94 | 334 12 80U 254J
11/18/94 | 2984 100U 734 284J
11716794 | 2.24J 000 | 80U 6.4
11/26/94 | 394 100U 80U 8.5
11/28/94 | 384 100U | 80U 6.1
11/30/94 | 3.3 700U | 80U 71
1272184 104 700U 3.04J 5.2
12/4/94 354 100U 11 12
12/6/94 3.3J 100U | 800U 11
12/8/94 | 50U [ 100U 6.9 J 48
12/10/94 | 264 000 | 43J 14
12/13/94 8.3 36 |LCAD ONLY
12/15/94 | 50U 314 8.00U 4.8 34
12/17/94 | 254 700 U 6.24J 10 74
12720094 | 2.4 4J 10.0U 2.84J 9.3 5.2
12722/94 | 1.8 10,00 13 16 )
12/28/94 | 164 100U 2.2 J 5.1 2.7
12731794 | 214 100U | 80U 4.5 2.6
12/26/94 | 324 700 U 6.04J 3.9 2.0J
1719/95 | 5.0U 46 J 80U 4.5 2.6
1/5/95 234 10.00 9.1 10 54
172195 ] 500 | 1000 | BOU 35 3
127195 134 700U | 80U 5.1 2.9
1717195 714 5.6J 9.4J 3.8 2.54J
374195 3.8 [LEAD ONLY, 10 MICRON FILTERS
2/6/95 384 700U | 80U 26 7.4
T 1/25/95 2.0J 000 554 144 144
1730195 2.04J 160U 5.4 4 5.9 24
2/2/95 254 100U 5.8 J B.1
2/23/95 124d 10.0U 497 23
227795 1.7 4 000 | 43J 24




Existing WTP EFFLUENT DATA (OU #2)- 1994/95

New Bedford Harbor Superfund Site
New Bedford, Massachusetts

Date cd Cr Cu [ Cu (Sol)] Pb{Total) } Pb(Sol.)|JRemarks
3/5/95 2.8J 744 56 10
3711135 1.4 700U 5.7 4 34
312195 164 700U " 8
3714/95 1.74 000 | 434 r
3717/95 144 10.0U 7.04J 134
3725/95 1.84 100U | 284 154
=373095 | 50U | 100U | 80U 3.0U
373195 134 700U | 80U 3
476195 3.04 10.0U 154 31
3723195 | 500 [ 1000 334 )
3111795 219 700U | 80U 0.96 J
471795 2.3J 1600 | 800 300
| 4/15/95 184 100U 284 33
4718195 244 100U | 624 5.1
2120/95 T.14d 000 | 80U - 3
[ 4/24/95 45J 700 U 80U 486
4126195 314 100U | 234 3.3
4/28/95 2.7J 100U | 80U 134
572195 2.0J 100U | 454 23
57495 264 000 | 244 r
517195 284 700U 339 35
5711195 124 100U 13 r
$/13/95 2.2J 2.8 80U 3.2
5/15/95 254 2.3 234 6.2
5/17/95 244 100U 1.6 J 6.4
5/19/95 3.5J 70.0 U 184 5.7
5721195 164 134 174 2.4 J
I 5/30/95 2.5J 2.6J 344 134
612195 56U | 100U 384 144
14195 5.0U 1000 | 80U 5.7
6/7/95 2.0J 6.1J 695J 4.4
619/95 500 [ 1000 34J 43
§/13/95 | 500 J 100U 10 7.7
6/16/95 50U 10.0U 6.6 J 7.5
5/16/95 32J 1000 434 6.7
6121795 | 2.14 10.0 U 524 3.2
6/23/95 154 1000 | 644 55
[ 6/25/99 324 | 704 4.0 2.94J
— 6/20/95 | 50U | 100U | 80U 3.1
7717195 50U | 100U | 80U 3.0U
713195 14J 100U | 80U 0.78 J
717195 50U | 100U | 800U 68
719795 1.8J 700U | 80U 284
7712195 274 | 100U | 80U 154
7714195 2.0J 700U | 80U 214
7717195 2.64J 3.3 30U 53
7719/95 50U 1000 | 7.84 3.2
7/21/95 2.5J 2.84J 4.2 300
7724135 17U | 1000 294 3.00
7126195 2384 100U | 800U 0.74J
7725165 154 700U 424 16J
| 7/31/95 234 700U 36J 0.76 J




Existing WTP.

ATA (OU #

New Bedford Harbor Superfund Site
New Bedford, Massachusetts

Date Cd Cr Cu Pb(Total) } Pb(Sol.)
8/2/95 294 | 100U | 80U 0.77 J
814195 154 100U | 60U 164
B/6/95 194 100U | 80U 104
8/6/95 50U 254 80U 124
8/10/95 164 4.74d 80U 08J
8112195 | 214 100U | 80U 30U
8/15/95 | 50U | 100U | 80U 30U
|~ 8/17/95 184 1000 | 80U 300
8/19/85 | 2.0J 100U | 80U 2.3J
8124195 1.7 J 1000 | 80U a1
I~ 8/26/95 2.5 100U | 80U 1.34
[~ 8/29/95 364 700U | 80U 154
| BEERES 2.4J 10.0 U 8.0U 184
[ or5/95 1.9J 100U 8.6 154
9/8/95 264J 100U | 80U 3.04J
9713195 2.3J 1000 | 80U 284
- 9/20/95 50U 100U | 800U 39

END OF WATER TREATMENT, PLANT MOTHBALLED

U =Non Detected
J =Estimated Value

ad
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APPENDIX D

Foster Wheeler Environmental Corporation Treatability Studies




FWENC WTP Performance Testing Results (April/May 1999)



" TEST DESCRIPTION e e

440 Test Water Volume ' :

450 1 micron bag filter, 5 micron cartridge filter, UV/Oxidation

460 Sand Fiiter, 5 micron cartridge filter, UV/Oxidation

470 Alum/Polymer addition, settling basin (Cell #3), 5 micron cartridge filter, UV/Oxidation

510 Performance Test - Test Water Volume
560 Performance Test — WTP as Designed
561 Performance Test - WTP as Designed
562 Performance Test ~ WTP as Designed
563 Performance Test -~ WTP as Designed

e, M, M W

-

SAMPLE POINT LOCATIONS

i

&

03 WTP Influent

06 Flocculation Tank Effluent

07 Settling Basin Effluent

10A Bag Filter Effluent

10 Sand Filter Effluent

11 Cartridge Filter OQutlet/UV Oxidation Inlet
12A UV/Oxidation after lamp #4 (9 lamps total)
12B  UV/Oxidation after lamp #7

12C UV?0xidation after lamp #9

12 UV/Oxidation effluent

o

e Tt

.

‘ﬂi bﬂg%g“‘“‘ "[ 'h'i "i
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TABLE D-1

Summary of Analytical Data for 400 Series WTP Testing
New Bedford Harbor Superfund Site OU#1

Total Metals (ppb) Dissolved Metals (ppb)
SAMPLE DATE FWENC 1.D. PCBs (1242)| TSS | CADMIUM | CHROMIUM] coPPER] IRON| LEAD CADMIUM| CHROMIUM| COPPER] LEAD
Discharge Limit 0.065 ppb | ppm 9.3 ppb 50 ppb 56ppb | NA | 8.5ppb NA NA NA NA
4/5/99 WTP-440-03-01 29 7 0.7J ND 204 NA 9.9J 2.2 ND 104 204
415199 WTP-440-11-01 22 5 ND NO 104 400 6.94 1.3J ND 104 i 6.3
4112/99 WTP-450-10A-01 55 12 ND ND 7.4 NA 9.7 ND ND 9.2 E 6.8
4/12/99 WTP-450-11-01 5.59 14 ND ND 8.8 NA 14.6 ND ND 18 ; 11.2
4/12/99 WTP-450-12-01 0.21 ND ND ND 19 NA 204 ND ND 135 |' 68
4/12/99 WTP-450-12A-01 ND NA NA NA NA NA NA NA NA . NA ; NA
4/12/99 WTP-450-128-01 ND NA ‘NA NA NA NA NA NA NA NA ; NA
4/13/99 WTP-450-10-02 5.88 19 ND ND 9.5 NA 11 ND ND 106 | 114
4/13/99 WTP-450-11-02 5.62 17 ND ND 105 NA 11.9 ND ND 13 : 9.7
4/13/99 WTP-450-12-02 0.24 12 ND ND 122 NA 12 ND ND 113 | 97
4/13/99 WTP-450-12A-02 ND NA NA NA NA NA NA NA NA NA " NA
4/13/99 WTP-450-128-02 ND NA NA NA NA NA NA NA NA NA © NA
4/13/99 WTP-460-10-01 16.7 15 ND ND 134 NA 7.8 ND ND 11.5 ND
4/13/99 WTP-460-10-04 ND ND ND ND ND NA 6.3 ND ND ND " 73
4/13/99 WTP-460-11-01 225 17 ND ND 13 NA 7 ND ND 156 |. 64
4/13/99 WTP-460-12-01 0.52 12 ND 21 16.3 NA 93 ND ND 138 | ND
4/13/99 WTP-460-12A-01 ND NA NA NA NA NA NA NA NA NA . NA
4/13/99 WTP-460-12B-01 ND NA NA NA NA NA NA NA NA NA - NA
4114/99 WTP-460-10-02 124 18 ND ND 16.1 NA 74 ND ND 147 | &§7
4/14/99 WTP-460-10-03 13.9 18 ND ND 17.9 NA 8.9 ND ND 17.8 ND
4/14/99 WTP-460-11-02 7.72 15 ND ND 13.8 NA 7.7 ND ND 11.2 11.2
4/14/99 WTP-460-12-02 0.28 9 ND ND 18.9 NA 8.8 ND ND 29 9.5
4/14/99 WTP-460-12-03 0.51 13 ND ND 17 NA 10.3 ND ND 222 8.9
4/14/99 WTP-460-12A-02 ND NA NA NA NA NA NA NA NA NA NA
4/14/99 WTP-460-128-02 ND NA NA NA NA NA NA NA N4 NA NA
4/14/889 WTP-470-06-01 424 13 ND ND 13.8 NA 5.6 ND ND 9.6 . ND
File: NRIITAR)
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New Bedford Harbor Superfund Site OU#1

TABLE D-2
Summary of Analytical Data for 500 Series WTP Testing

K

Total Metals (ppb) Dissolved Metals (ppb)
SAMPLE DATE FWENC I.D. PCBs (1242)] TsS | cADMIUM| cHROMIUM] coPPER|IRON] LEAD |caDmiumlci iROMIUM]} COPPER|IRON] LEAD

Discharge Limit 0.065ppb } ppm| 9.3 ppb 50 ppb 5.6ppb | NA 18.5ppb NA NA NA [NA NA
4/16/99 WTP-510-06-12 0.97 NA NA NA NA NA NA NA NA NA NA NA
4)16/99 WTP-510-06-12A 109 NA NA NA NA NA NA NA NA NA NA | NA
4/16/99 WTP-510-08-128 42.4 NA NA NA NA NA NA NA NA NA NA NA
4/16/99 WTP-510-06-12C 0.76 NA NA NA NA NA NA NA NA NA NA'l NA
4/16/99 WTP-510-11-18 NA 10 NA NA NA NA NA ND ND 9 10 |- 11
4/18/99 WTP-510-8-11 45.8 NA NA NA NA NA NA NA NA “NA NA NA
4/18/99 WTP-510-6-12 0.97 NA NA NA NA NA NA NA NA NA NA NA
4/16/99 WTP-510-6-12A 10.9 NA NA NA NA NA NA NA NA NA NA | NA
4/16/09 WTP-510-6-128 4.24 NA NA NA NA NA NA NA NA . NA NA |° NA
4/18/99 WTP-510-8-12C 0.76 NA NA NA NA NA NA NA NA NA NA | NA
4/20/99 WTP-510-03-98 NA 200 NA NA NA NA NA NA NA NA NA | NA
4/20/99 WTP-510-03-99 117 25 NA NA NA NA NA NA NA NA NA NA
5/7/99 WTP-610-11-01 0.84 NA NA NA NA NA NA NA NA NA NA | NA
5/7/99 WTP-510-12-01 0.5 NA NA MNA NA NA NA NA NA NA NA NA
57199 WTP-610-128-01 ND NA NA NA NA NA NA NA NA NA NA NA
5/13/99 WTP-510-03-01 89460 2120 31 630 1500 NA 951 ND ND 21 NA 71
5/13/99 WTP-510-11-01 325 51 ND 20 58 1500{ 29 ND ND 14 200( 7.8
5124199 WTP-560-24-11 10.8 NA NA NA NA NA NA NA NA NA NA NA
5124/39 WTP-560-24-12 0.32 NA NA NA NA NA NA NA NA NA NA | NA
5/24/99 WTP-560-24-12A - ND NA NA NA NA NA NA NA NA NA NA NA
5/24/99 WTP-560-24-128 1.41 NA NA NA NA NA NA NA NA NA NA NA
5124/99 WTP-560-24-12C 0.31 NA NA NA NA NA NA NA NA NA NA NA
5125199 WTP-510-06-11 456 NA NA NA NA NA NA NA NA NA NA NA
5125199 WTP-561-03-01 125 NA NA NA NA NA NA NA NA NA NA NA
5125199 WTP-561-06-01 - 109 NA NA NA NA NA NA NA NA NA NA NA
525/99 WTP-562-03-01 193 NA NA NA NA NA NA NA NA NA NA NA
5125199 WTP-562-06-01 649 NA NA NA NA NA NA NA NA NA NA NA
emina_ . - - » . . " £ ; I ' . [ 7!(8l99




TABLE D-2

Summary of Analytical Data for 500 Series WTP Testing

New Bedford Harbor Superfund Site OU#1

Total Metals {ppb) Dissolved Metals (ppb) .
SAMPLE DATE FWENC 1.0, PCBs (1242)] TSS | CADMIUM| CHROMIUM] COPPER}IRON] LEAD CADMIUM] CHROMIUM| COPPER} IRON] LEAD

Discharge Limit 0.065 ppb | ppm | 9.3 ppb 50 ppb 56 ppb | NA | 8.5 ppb NA NA NA NA NA
5/26/99 WTP-563-03-01 1940 1740 60 970 2530 NA 1400 ND ND 13 NA ND
5/126/99 WTP-563-06-01 2150 1370 20 380 1000 NA 600 ND ND 6 NA ND
5126/99 WTP-563-07-01 216 15 ND ND 12 NA 6 ND ND ND NA ND
5/26/99 WTP-563-10-01 78.7 12 ND ND 13 NA ND ND ND 12 ‘NA ND
5/26/99 WTP-563-11-01 41 8 ND ND 9 NA 9 ND ND 6 NA ND
5126/99 WTP-563-12-01 0.67 8 ND ND 15 NA ND ND NO 6 NA ND
5/26/89 WTP-563-12A-01 1.62 NA NA NA NA NA NA NA NA NA NA NA
5126/99 WTP-563-12B-01 1.93 NA NA NA NA NA NA NA NA NA NA NA
5/26/99 WTP-563-12C-01 0.99 NA NA NA NA NA NA NA NA - NA NA NA

1.
File: NHITARY

/8199
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Table D-3
Summary of Analytical Data for UV/Oxidation Testing
New Bedford Harbor Superfund Site OUR1

SAMPLE DATE] FWENCIL.D. TOC pH ]Salinity } Alkalinity | Bromide COJ[') Chloride Nitrate }Total lron
4/5/99 WTP-440-03-01 MA 8.02 2.4 NA NA NA NA NA NA
4/5/99 WTP-440-11-01 13.9 7.97 NA 128 3.1 62 1143 0.02 NA
4/14/99 WTP-510-11-18 14.9 NA NA 109 2.6 68 1350 0.02 NA
5/13/99 WTP-510-03-01 NA 7.65 25 NA NA NA NA NA NA
5/13/99 WTP-510-11-01 12.8 NA NA 119 36 ND 1360 0.02 NA
¢
; i
4
File: NBHTAB3 7/8/9¢
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FWENC Treatability Studies Results and Conclusions (November 1999)

[Final results, conclusions and recommendations to be provide once the treatability studies have been
completed]



APPENDIX E
Water/Sediment Mass Balance Calculations

(Water/sediment mass balance calculations will be updated once final dredging technology (ies) have
been selected]



SEDIMENT AND WATER TREATMENT BALANCE - Two Dredges, 16 Hours Total Dredge Time

Assumptions:

1n-Situ Conditi

- Sediment water content = 1.2

- % Solids (By Volume) = 25.9

- Sediment/solids specific gravity = 2.5
- Seawater specific gravity = 1.025

- In-situ sediment specific gravity = 1.4

Dredging

- Two dredges with 10 inch discharge piping will be utilized
- Dredge rate is 2,100 gpm per dredge (8.6 ft/sec discharge velocity)

- Each dredge will operate for two 4 hour shifts per day for a total of 16 hours of dredging per day
- Dredging time is actual pumping time which is typically 75% of a working shift

- Dredging will be conducted 6 days per week
- Water treatment will be conducted continuously 7 days per week, 24 hours per day

- Assume all water is readily available for treatment

Zoolids AUSINTVIZe Sallds anSIr ]
By:Volumeysadlit s (ByWeightiZig|.
215 5.10
5 11.40 1.10 120 499 1,995 1,140
10 21.30 1.17 241 998 1,890 1,080
20 37.90 1.32 482 1996 1,680 960




Mass Balance for One Hour of Dredging

Solids Volume (yd®)' Water Volume (yd®)'

% Solids (by Volume)

WA of Solids (Ibs)*

Wt of Water (Ibs)?

% Soalids (by weight)

914262.2

E2

i 8810798 00T

e e 35,0 Taah a

orecutop

655855.2

918197.3

50.0

1049368.4

1311710.4

3 R Sodsetent I8

806701.9

537801.3

524684.2 860482.1 379
5 BT AUERY B T AT e

Notes:
1. Based on 2,100 gpm
2. S.G. of sediment = 2.5. Density of water @ 70°F = 62.3 ibs/t®
3. S.G. of seawater = 1.025. Density of water @ 70°F = 62.3 tbs/t’

[



Mass Balance For One Hour Dredging

IN-SITU PROPERTIES

in-situ weight of  weigth of % solids
water  specific volume solids density dry density total density total weight  solids water volume of volume of (decimal conc.
Fluid SG content gravity void ratio (cy) (Ib/ch) (Ib/cf) (Ib/cf) (1,0001b) . (1,0001Ib) (1,000 Ib) solids (cy) water (cy) volume) (g/L)
1.025 12 2.5 2.93 463 156.25 40.53 89.16 1,115 507 608 120.1 351.5 0.259 649
1.025 12 25 2.93 292 156.25 40.53 89.16 - 703 320 383 75.7 221.7 0.259 649
1.025 12 2.5 293 134 156.25 40.53 89.16 323 147 176 34.8 101.7 0.259 649
1.025 12 2.5 2.93 52 156.25 40.53 89.16 125 57 68 13.5 39.5 0.259 649
SLURRY PROPERTIES
%solids weight of
(decimal SGof  water weight of solid water volume of  volume of total weight total volume SG of Bulk conc. conc.
volume) sediment content void ratio (1,000 Ib) (1,000 1b)  water (cy) solids (cy) (1,000 Ib) (cy) slurry Ratio (Ib/cf) (g/L)
0.190 2.5 1.75 4.26 507 886 513 120.1 1,392 633 1.306 1.37 29.65 475
0,120 2.5 3.01 7.33 320 961 556 75.7 1,280 632 1.202 2.16 18.72 300
0.065 2.5 7.04 17.18 147 1,033 598 348 1,180 633 1.106 4.72 8.58 137
0.022 2.5 18.66  45.51 57 1,062 615 13.5 1,119 628 1.057 12.08 3.35 54
CALCULATE BULKING FACT (WES report 7 of 12)
settled
settled fines void % solids
conc. of SG of ratio in initial void settled conc settled conc (decimal settled water
fines (g/l. sediment CDF ratio  percent sand bulking factor  (Ib/cf) (g/L) volume) content
400 25 525 2.93 04 1.355 29.91 479 0.187 1.74




SEDIMENT AND WATER TREATMENT BALANCE - TWO DREDGES With 16 Hours of Total Dredging

Phasel:CDF C

CDF construction schedule is as presented in January 1999 Work Plan for T.O. #17
Dredging activities do not begin until CDF C construction is completed (~ Feb 2001)
Two dredges will be utilized to fill COF C.
Dredge rate is 2,100 gal/min per dredge
Each dredge operates for two 4 hour shifts per day for a total of 16 hours of dredging per day.
% solids of dredged material is 2.15% (by Volume)
- Dredging will be conducted 6 days per week
Water treatment will be conducted continuously 7 days per week
- Assume all water is readily available for treatment. :
- Bulking Factor = 1.4

CDF Capacity Dredge Rate Tota! Solids Total Water Water Treatment Days to
COF (yd®) (galimin) % Solids  (yd’/day) (galiday) (gal/min) Fill CDF
CDFC 93,800 2,100 2.15 214 1,972,656 1,174 343G
CDF A 56,400 0 0 0 0 0 NA
CDF B 50,700 0 0 0 0 0 NA
CDF D 435,300 -0 0 0 0 -0 NA

Dredge Balance

Northern 1/3 Middle 1/3 Southern 1/3
149,967 cy 149,967 cy 149,967 cy
67,000 cy Ocy 0cy
82,967 cy 0cy 0cy
DT16.xls - ' ' Page 1 of 4




SEDIMENT AND WATER TREATMENT BALANCE - TWO DREDGES With 16 Hours of Total Dredging

Phase ll: CDF A

CDF construction schedule is as presented in January 1999 Work Plan for T.O. #17

Two dredges to be utilized to fill CDF A.

Dredging will be conducted 6 days per week

Dredge rate is 2,100 gal/min per dredge

Each dredge operates for two 4 hour shifts per day for a total of 16 hours of dredging per day.
% solids of dredged material is 2.15%

Water treatment will be conducted continuously 7 days per week

Assume all water is readily available for treatment.

Bulking Factor = 1.4

CDF Capacity Dredge Rate Total Solids Total Water Water Treatment Days to
COF (yd®) (galimin) % Solids  (yd’/day)  (galiday) (gal/min) FIll CDF
CDFC 93,800 0 Q 0. 0 0 NA
CDF A 56,400 2,100 2.15 214 1,972,656 1,174 188 &5
CDF B 50,700 0 0 0 0] 0 NA
CDF D 435,300 0 0 0 o - 0 NA

Dredge Balance

Northern 1/3  Middle 1/3 Southern 1/3
82,967 cy 149,967 cy 149,967 cy
40,286 cy ’ 0cy Ocy
42,681 cy 149,967 cy 0 cy
DT16.xis Page 2 of 4




Phase il:

DT16.xis

SEDIMENT AND WATER TREATMENT BALANCE - TWO DREDGES With 16 Hours of Total Dredging

CDFB

1)

Bulking Factor = 1.4

CDF Capacity Dredge Rate

CDF (yd®)
CDFC - 93,800
CDF A 56,400
CDF B 50,700
CDFD 435,300
Dredge Balance

Northern 1/3
42,681 cy
36,214 cy

6,467 cy

(gal/min)
0
0
2,100
0

Total Solids Total Water
% Sotids  (yd’/day)

0
0
2.15
0

Middle 1/3
149,967 cy
Ocy

149,967 cy

0
0
214
0

CDF construction schedule is as presented in January 19998 Work Plan for T.O. #17
Two dredges to be utilized to fill CDF B.

Dredging will be conducted 6 days per week
Dredge rate is 2,100 gal/min per dredge

Each dredge operates for two 4 hour shifts per day for a total of 16 hours of dredging per day.
% solids of dredged material is 2.15%
Water treatment will be conducted continuously 7 days per week
Assume all water is readily available for treatment.

Water Treatment
(galiday) {gal/min)
0 0
0 0
1,972,656 1,174
0 0

Southern 1/3
149,967 cy
0 cy
0cy

Days to
Flll CDF
NA
NA
189 2>

NA

Page 3 of 4




SEDIMENT AND WATER TREATMENT BALANCE - TWO DREDGES With 16 Hours of Total Dredging

Phase IV: COFD

Bulking Factor = 1.4

CDF Capacity Dredge Rate

COF (yd®)
CDFC 93,800
CDF A 56,400
COFB 50,700
CDFD 435,300
Dredge Balance

Northern 1/3
6,467 cy
6,467 cy
Ocy

DT16.xls

(gal/min)
0
0
0
2,100

Total Solids Total Water
%Solids  (yd*/day)

0

0

0
3.225

Middle 1/3
149,967 cy

149,967 cy

0cy

0

0

0
322

CDF construction schedule is as presented in January 1999 Work Plan for T.O. #17
Two dredges to be utilized to fill COF D.

Dredging will be conducted 6 days per week
Dredge rate is 2,100 gal/min per dredge

Dredge production rate in Southern 1/3 is 50% greater than Northern and Middle 1/3.
Each dredge operates for two 4 hour shifts per day for a total of 16 hours of dredgijng per day.
% solids of dredged material is 2.15%
Water treatment will be conducted continuously 7 days per week
Assume all water is readily available for treatment

Water Treatment
{galiday) {gal/min)
0
0
0
1,950,984 1,16

Southern 1/3
149,967 cy

149,967 cy

N~y

~ vy

Days to
Flll CDF
NA
NA
NA
op? 25"

Page 4 of 4
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APPENDIX F
Design Calculations

{In order to minimize costs and schedule of the 30% WTP design submittal, only marked up design
calculations from ERM’s Design Analysis Report (1991) have been provided. The purpose of these
marked up calculations is to present to the USACE the type of calculations that will be included in
future WTP design submittals. All design calculations associated with the 90% WTP design
submittal for T.O. #17 will be recalculated by FWENC]
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. . DESIGN CRITERIA

Design Dredge Flow Rate: 10 & Beteviies 2,100 GPM

Design Wastcﬁvatéxf' Flow: ) AssuME V200 350 GPM

Total Sediment Storage Volume: | et 20,600 CY

Equalization Volume (CDF #2): _.. 540,000 gal.

Parameter Inflyent Effluent

PCB 4;666-16;666 ppm <1 ppb

TSS 250 ppm <10 ppm

pH 6-9 6-9
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Description:

Size:

Capacity:

Flow Rate:

LDGE TEMMELOGY 15 Bt DETEAM, MWD,

Cutterhead—Hydraulie—Suetion—Pipeline—Dredge-.

Pump discharge of between 8 and 10 inches in diimeter..

Minimum capacity between 30 to 40 cubic yardsl (in-situ)

per hour capable of pumping through 5,200 linear feet of
pipeline with a static lift of 10 feet.

-~ - -

2;160 gpm /Pen cieowdT

Dredge Operating Parameters: - ge cereammed

208-01-03

Swing Speed - 50% of dredge ca
Cutterhead Speed - 50% edge capability

Dredge Pump - Run at maximum rpm -
Adv/anc per Swing - Two feet (cutterhead di

Swing Anchors - Place on shore
Depth of Cut -  Sufficient to re
sediment w#

eter)

¢ top one foot of
each pass

56 G,kf \‘“-‘9
chc‘:\\
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Description: ~ CDF Cell No. 1
Area: | w .72,000 sf
Capacity: 5,200,000 gallons

Operating Parameters:

",
LA

Bottom Elevation: 55 ft

Top Elevation 15 ft

Max. Operating Level 13 ft.

Min. Operating Level 105 ft.

Effluent Control Adjustable Weir

Floating Product Control Floating Booms, Skimmers
Min. Freeboard 2 ft.

Max. Flow Rate Out 21006 gpm
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- Description: . CDF Cell No. 2
- Area: 11,900 sf |
Capacity: 540,000 gallons
- - -

Operating Parameters:

. _ Max Operating Elevation 11.6 ft.
Min. Operating Elevation 55 ft
. Average Effluent Flow Rate 359 gpm
Maxi Selid—S Yol 36,000_gallos
"
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Number:
Size:

Capacity:

Operating Parameters:
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Flocculation Tan_k

2¢f

2 in series
9ft.x9ft x7ft

3,030 gallons each

Detention Tipie 15 minutes total

Mixers 2
Solids Rethoval 20 gpm
Inﬂu::?jﬁow Rate 368 390 gpm gt}n{psh\
Material of Construction 316 st. stl.
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Description:

Size:

‘Capacity:

- Operating Parameters:

208-01-08

Tote bins as reqmrcd by contractor .

Minimum capacxty required to dose wastewater stream  at
25-ppm as alummnm sulfate

T f PETL Ay e

Pump Flow Rate 0 to 8 gph

Pump Horsepower S 1/3 hp
Mixing Static (SM—IOO)
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CHEMICAL TREATMENT

bidity removal is primarily a function of

wastewater alkalinity. Therefore, the most

accurate evaluation of coagulation require-
ments may be made through the perform-
ance of 2 jar test on a representative sample
of the specific wastewater.

5. Calcining. Lime sludge may be thick-
ened, dewatered, and calcined to convert
the calcium carbonate to re-usable lime.
Generally, calcining for reuse is econom-
ical only in larger plants where fows are
greater than 38 000 m3/d (10 mgd). Al-
though some investigators have reported
that the slaking characteristics of lime
deteriorate after it is calcined for reuse,
other experiences have not shown this
effect.?

Alum:—

1. Uses. Alum is the commonly used
name for aluminum sulfate [Al;(SO,)s-14
H,0]. Itis widely used in water treatment
practice but is also an excellent coagulant
for removing suspended solids from do-
raestic wastewater.

When a coagulant such as alum (or the
iron salts) is to be incorporated in a new
plant design, or used to improve Bsob,
suspended solids, and phosphorus removal
in an existing plant, the question invariably
arises as to where in the process flowsheet
the chemical should be added. As a gen-
eral rule, where no flash mix tanks are
provided, alum should be added at a point
where turbulence is present to insure rapid
mixing. It is advantageous to build some
flexibility into the plant design with respect
to points of chemical addition, since this

" aspect may significantly affect process effi-

ciency and economy. Addition of alum
directly to an aeration tank will not ad-
versely affect the biological process, but

TABLE 11-III. Strengths of Commerdiaily
Available Alum

Alum Conc.. |  Densit Dry Al

Dex. Baumé | Mg o {I5/eat ab/gal)
32.2 - 12 10.72 4.6
36.4 8.3 ‘11,15 S4

Note: Ib/gal X 0.12 = kg/l.
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TABLE 11-IV. Some Physical Characteristics

of Dry Alum
Parameter Alum Characteristics
Approx. composition Al (SO4)3-14 H:O ~
Al:O; content 17% (minimum) -
Fe:O, 0.75% (maximum)
Insolubles 0.5% (maximum) -
Hygroscopic Very slightly
Form Lump, ground, rice
powder
Color Ivory white
Weight (ib/cu ft): -
Lump 60-70
Ground 63-76
Rice _ | 52-62
Powdered 38-45
Angle of repose (approx.): .
Ground 38-45 deg
Rice 33-38 deg
Powder 65 deg
Solubility [Ib alum (17%
Al:Q,)/gal water]:
32°F 7.9
60°F 8.4
100°F 9.1

Note: lbjeu (t X 16 = kg/m?3; gal X 3.785 = L

some build-up of aluminum compounds in
the recirculated sludge may be expected.

2. Types and bandling considerations.
Alum is available from chemical manu-
facturers in both liquid and dry form.
Liquid. alum is an aqueous solution of
aluminum sulfate and is generally available
commercially in two strengths (Table 11-
II1).

Liquid alum is a true solution containing
less than 0.2 percent insolubles. Dry alum
is a pale greenish- to cream-colored,
powdered, granular, or lump material that
dissolves in water to produce a solution
with a pH of approximately 3.5 at 1 per-
cent. The grade of dry alum used by the
majority of water and wastewater plants is
a mixture of standard ground alum and
fines. In general, ground alum is easy to
feed as it does not bulk or arch in hoppers.
It is non-corrosive. The fines themselves
are known as powdered alum. Powdered
alum is generally not desirable for use in
wastewater treatment since it is dusty and
difficult to feed. Some physical properties
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Description: ~ Polymer Blending Systems CF-100, CF-102 (csprioue <)

Size: -
Capacity: -
Operating Paragxctci's: ]
Automatic Water Feed and Mixing
Mixers Static
Flow Rate 0-2 gph neat polymer
as required for solids
removal
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4.3.3 Chemical Addition/Flocculation

‘The treatability studies indicated that the following chemical and
flocculation treatment is recommended:
' Alum will be dosed at 25 ppm (as aluminum sulfate) to
" coagulate suspended solids and remove dissolved metals. A

e  Magnifloc 1596C, dosed at between 10 and 100 ppm, enhances
flocculation of the coagulated material. This polymer may be
added after rapid mixing of the inorganic coagulant (alum), but
prior to the flocculation tank if it is deemed necessary to
optimize operating parameters.

+  Flocculation of 15 minutes is required to maximize flocculation of
smaller coagulated particles. |

e A portion of the flocculated material will form particles of
sufficient size that they will settle in the flocculation tank under
slow mixing conditions. The flocculation tank should be
provided with an underdrain or other items for solids removal.
Solids should be transferred to Cell No. 1 to be treated with the
other solids.

434 Secondary Settling - Cell No. 3

Results of the treatability study indicate the treatment system should be
designed for: ‘ :

«  The secondary settling cell should have a minimum 15 minutes
detention time to ensure capture of settleable materials.

« The wastewater leaving the secondary clarifier will have very
low suspended solids concentrations (below 10 mg/l).

208-01-08

i
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~ Magnifloc 1596CSP

Type: Emulsion, Catonic

MAGNIFLOC 1596CSP flocculant is a very high
molecular weight, highly charged cationic flocculant for
use in sludge conditioning and waste treatment pro-
cesses. Especially recommended for use in secondary
clarification.

TYPICAL PROPERTIES

Appearance Opaque liquid
Specific gravity 100+ 04
Typical Bulk Viscosity as is,

at 25°C (77°F) 500-1500 cps

Typical Solution Viscosity at 25°C, cps
05% 300 (Brookfield spindle #3 at 60 rpm)
10% 650 (Brookfield spindle #3 at 60 rpm)
20% 1500 (Brookfield spindle #3 at 60 rpm)

Freezing point 0°F (-18°C)
Flash point, Closed cup 200°F (93°C)
Shelf Life 6 months
Environmental Properties®

BODs ~540 mg/L
CoD ' ~4500 mg/L

*1% solution

Flocculant

ADVANTAGES

Economical

e Handling costs are minimized
 Effective at low dosage levels
 Performs well under high pH conditions

Convenient

¢ Helps maintain clean, safe, dissolving tank stations

¢ Easy to handle and feed

» Dissolves rapidly, leaving no insolubles (“fish eyes’)
e Compatitle with continuous autcmatic chemical feed

systems
e Suitable for bulk storage

PRINCIPAL USES

MAGNIFLOC 1596CSP flocculant is a highly effective,

high MW cationic polyelectrolyte which may be used

as a coagulant, settling aid, or a dewatering aid.

MAGNIFLOC 1586CSP flocculant is recommended for

liquid-sclids separation processes:

* Secondary Clarification - increases seitling rate
resulting in lower solids carryover.

 Belt Press, Screw Press and Vacuum Fiitration -
increases production rates, cake solids content, and
solids capture.

» Centrifugation - increases throughput along with
improved solids recovery.

» Sludge Thickening - improves sludge compacticn,
-settling rates, and effluent water quality.

G CcyanNaAmMIp

X Copyrgryt 1989

American Cyanamid Company wWTT1019
Specialty Poiymers Department
Paper Chemicals Deparntment

Wayne, New Jersey 07470



Application

A stock solution of MAGNIFLOC 1596CSP flocculant
should be metered to the system by use of a corrosion-
resistant, positive-displacement pump and diluted 100:1
with clean water prior to being fed to the system. Best
resuits are obtained by dispersing the feed stream

and prcmating high turbufence for rapid mixing

beyond the addition point.

Preparation of Stock Solution

To ensure product uniformity, agitate MAGNIFLOC 1596CSP
flocculant thoroughly in the drum with either a drum
stirrer or a continuous recirculating pump.

For batch make-up, the sue of both a make-up tank and a
holding or feed tank is recommended. The size of the
tanks will depend upen the amount of polymer to

be used, the desired feed concentration, and the num-
ber of preparations per day. Depending on ionic strength
of the water and the capabilities of the make-up equip-
ment, solutions of up to 2% concentration may be prepared
using make-up water below 120°F (50°C). Generally
speaking, waters with high ionic strength allow for pre-
paration of high sclution concentration.

Health and Safety Information

Although MAGNIFLOC 1556CSP flocculant is not acutely
toxic by oral or dermal administration, it may cause skin
burns and eye irritation. Care should be exercised to avoid
spilling of the liquid into cne's boots or shoes.

Before handling this matenal, read the corresponding
American Cyanamid Company Material Safety Data Sheet
for safety, heaith and environmental data.

Important Notice

The information and statements herein are believed to be
refiable, but are not to be construed as a warranty or
representation for which we assume legal responsibility.
Users should undentake sufficient verification and testing to
determine the suitability for their cwn particular purpose
of any information or products referred to herein. NO WAR-
RANTY QF FITNESS FOR A PARTICULAR PURPQSE
IS MADE. Nothing herein is to te taken as permission,
inducement or recommendation to practice any patented
invention without a license.

S R T SR
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- Handling and Storage - - - .

MAGNIFLOC 1596CSP flocculant should be stored at
temperatures between 40° and 90°F (5°-30%C). If the
product freezes, it must be thawed and mixed thoroughly
before use

Storage in glass, stainless steel, plastic or epoxy-iined vessels
is recommended. Do not use iron, copper or aluminum
in storage or delivery systems. - -

Spilled product is very slippery and should be scooped
and/or wiped up prior to flushing with water

Shipping

MAGNIFLOC 1569CSP liquid flocculant is shipped in

55 gallon (200 liter) nonreturnable, lined steel drums or
275 gallon bulk drums, FO.B. Mobile, AL. It is shipped under
a protect from freezing classification. For information on
bulk delivery, contact your Cyanamid Sales Representative
or nearest Cyanamid Sales Office.

G CYANAMID

894625 6/89

American Cyanamid Company
Industrial Products Division
Water Treating Chemicals
Wayne, New Jersey (07470
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-~ MATERIAL SAFETY DATA

55/
PAGE/1 OF 3

MSDS NO. 4900-06
DATE: 05/16/90

PRODUCT PRODUCT NAME:

MAGNIFLOC® 1596C Flocculant -

IDENTIFICATION SYNONYMS:

Cationic polyacrylamide in water-in-oil emulsion

CHEMICAL FAMILY:

Cationic polyacrriamide in
water-in-oil emulsion

MOLECULAR FORMULA:

Mixture

MOLECULAR WGT.:

Mixture

WARNING

WARNING! CAUSES SKIN IRRITATION

MAY CAUSE EYE IRRITATION

OSHA COMPONENT

CAS. NO. % - TWA/CEILING REFERENCE

REGULATED

COMPONENTS Petroleum distillate

hydrotreated light

064742478 ~24 400 ppm OSHA

NFPA HAZARD
RATING Fire
Health 2

Special

0 Reactivity

FIRE: Material that must be preheated

before ignition can occur.

HEALTH: Materials which on intense or cortinued exposure
could cause temporary incapacitation or possible

residual injury unless prompt medical treatment

is given.

REACTIVITY: Materials which in themselves are normally
stable, even under fire exposure conditions,

and which are not reactive with water.

EFFECTS OF

HEALTH HAZARD
OVEREXPOSURE:

INFORMATION

The acute oral (rat) and acute dermal (rabbit) LDSO values are both
estimated to be greater than 10 ml/kg.

Direct contact with this material can cause moderate skin and

mild eye irritation,

Toxicology information on regulated components of this product

is as follows:

Acute overexposure to petroleum distillate vapors may cause eye and throa
irritation. On direct skin contact, petroleum distillate may produce

a severe skin irritation. Prolonged repeated exposure: to petroleum
distillate vapor may cause central nervous systern damage as well as heart
and blood disorders. The oral LDS0 in the rat for various distillates ranges
from 4.5 to greater than 25 mi/kg, and the inhalation LCSQ in rats is about
15000 ppm. Aspiration of petroleum distillate may cause chemical pneumc
Overexposure to vapor may cause dizziness, drowsiness, headache, and

nausea. .

FIRST AID:

In case of skin contact, remove contaminated clothing without delay.
Flush skin thoroughly with water. Do not reuse clothing without

Iaunderintg.
In case of eye contact, immediately irrigate with plenty of water for

15 minutes.

EMERGENCY PHONE: 201/835-3100

AMERICAN CYANAMID COMPANY, 1 CYANAMID PLAZA, WAYNE, NEW JERSEY Q7470




MAGNIFLOC® 1596C Flocculant

MOUD NUL 99uU-Uo FAUC 2 Wit

EXPOSURE

. CONTROL METHODS

Where this material is not used in a closed system, good enclosure
and local exhaust ventilation should be provided to control
exposure. Food, beverages, and tobacco products should not be
carried, stored, or consumed where this material is in use. Before
eating, drinking, or smoking, wash face and hands with soap and
water. Avoid skin contact. Protective clothing such as impervious
gloves, apron, workpants, long sleeve work shirt, or disposable
coveralls are recommended to prevent skin contact. For operations

where eye or face contact can occur, wear

protection such as

chemical splash proof goggles or face shield. Eyewash equipment and
safety shower should bge gfgiovided in areas of potential ::%o!s)u":e.
Where exposures are below the Permissible Exposure Limit (PEL), no

respiratory protection is required. Where
PEL, use respirator approved by NIOSH for

res exceed the
material and level -

of exposure. See "GUIDE TO INDUSTRIAL RESPIRATORY PROTECTION"

(NIOSH).

FIRE AND
EXPLOSION

HAZARD
INFORMATION

FLASH POINT:
METHOD:

>200F (>93.3 Q)
Pensky-Martens Closed Cup

FLAMMABLE LIMITS
(% BY VOL):

Not Available

AUTOICNITION TEMP:

Not Available

DECOMPQOSITION TEMP:

Not Available

FIRE FIGHTING:

Use water spray, carbon dioxide or dry chemical to extinguish fires.
Use water to keep containers cool. Wear self-contained, positive
pressure breathing apparatus and full fire-fighting protective
clothing. See Exposure Control Methods for special protective
clothing.

REACTIVITY DATA

STABILITY:

CONDITIONS TO AVOID:

Stable
None known

POLYMERIZATION:

CONDITIONS TO AVOID:

Will Not Occur
None known

INCOMPATIBLE
MATERIALS:

Strong oxidizing agents. This material reacts slowly with iron,
copper and aluminum, resulting in corrasion and product degradatio

HAZARDOUS
DECOMPOSITION
PRODUCTS:

Thermal decomposition or combustion )
may produce carbon monoxide, carbon dioxide, ammonia, oxides of
nitrogen and/or hydrogen chloride vapor.

PHYSICAL
PROPERTIES

.

APPEARANCE AND
ODOR:

White, viscous, opaque liquid; slight hydrocarbon odor

BOILING POINT:

~347 F; ~175 C (value for oil phase)

MELTING POINT:

Similar to water

VAPOR PRESSURE: Similar to water
SPECIFIC CRAVITY: ~1.0

VAPOR DENSITY: Similar to water
% VOLATILE (BY VOL): ~60
OCTANOL/H20

PARTITION COEF.: Not Available

pH:

4-6(in water)



Description: CDF Cell No. 3
Area: - 7,700 sf
Capacity: 430,000 gallons
Operating Parameters: T
Detention Time "~ 21.4 hours
Weir Loading Rate -
Overflow Rate -
Freeboard 25 ft
Chemical Addition H207 at weir
Influent Flow Rate %8 390 gpm GF hsti
Effluent Flow Rate 36 390 gpm
Minimum Operating Level 11.17 ft. '

To BT usen ro &7
v 0 For A Y I o
, O ST Al AT THOUEAY oL
Boes o visem BEIN—A s $TENCAN Oz
. s
— LURTEAL Uy on & FPunber Ao T GV sl "

TaN A A st s

— besien INFIAMATOD cuice B S MM o
(N CAccocamors Fon Newe ooTP Des L)

208-01-08 F-6 . ) Groapoy



A

RM-"QW Englqnd Inc. 205 Portiand Street « Boston, Massachusetts 02114 « (617) 742-8228
project NEW BEDEED HOT SPOT CEHEDIAN XY W.O.No 2080108  gregr ] o1 3
sm,,d(u&blﬁ %16 By GDF' Date ..5/! /C;,

CELLINO3  SECORAB] SETrnl Chkd.by £S5 Date__S/2/
2ASIS. 269
ow = 380 aeH (1socem 4—3{21.04- RECKLE fium savad Aovie] -ﬂin]ja‘i“s

Fot. oy ELOC -TME  LdADING RME 1S feeu COO TD )20 O jFrtong
P OF ),200 e ]t Dy
Q‘-‘ew-\ METTME~EADY  SEcop EMNOY p. 35h W.e—\\)

-~ -

RERE. = (0,000 Gav/LF DAY

ALEA CEBuL NRY  CIEFELTO ATTmued Flives)
LENGT+? 110 Fr—
WD =0 1

Aes = NOFT (o) = 77,100 SF

INLET WE R, S\ JNLET DiStinents THoucH Dhschaeet PFE
EFfLueaT WEL  j00 T

S92
WEIZ DNELADLY EARE- (33‘0’6PMX J440 ™ “fer) ﬁﬁfﬁ’{fcéqw e
‘ JoO G Fr
wé\rz_\s WITHA SMad AT
| SEconme] (LM GER. OVELFE o) ‘Z"WE- 3.3
265 =30 LM ) 140 ~loa) - T s o
17 o\o SF

SEcanynRy LLQ(LtFwﬁ(C. NELFwA RATE S DEead Sadtsed
th{S "\S‘ﬂnfﬁdﬂ 1S fm‘r?(.:Mf Sia&d

Y
\

\

AALAGLE. SPetse. Vounée "‘\:

MAadum WL L“Aﬁu offeAnNL 13 FT
Borrom ELEJAMAN) = S S FT N
TD Mmarma) 3O M res DETFWTIA) TimE N ééu_Nu 3 NEED VolumMg_

T OF G«‘rd aera) (3o Ny = W Mo

%8 - (13745
REQuiked DEPT- oF WAL = E}ICF\
‘ e = 02 FT
100 <F \

SORAUE. VDLUME AVAWARLE TD  AMDLE SETLED M,m%\fh.
N\
ek = |IPT—0LFT- S.SFT = T1.3FT
Vowne- = TLIFT (TTNoo 8F) = Sk, 210 ¢F

= 2,080




e < .

-7
ANCA

v
ALY

ocx
723 !

f-l-b

Cxrg TG
£ OUNOA TION

uC AN WOM WATC® :
LEVEL A% FELO OETENMw(D

B

aan
CREMICAL
FEEODS

;E

uF CELL

20\
- . =
FIM WS'S'
Z Been ELdATRnT <
o-
'Y
EL M
No. |3
ONOIAR

ARIAIER

vﬁ\
e

ik \\{ﬂﬁutﬂr p.ee

STEEL WEm
P STRUCTURE

Nao. 2 —— 73

IALIZATION

3{0!

COF CELL N
PRIMARY CLAR

ACUSHNET

RIVER

MEAN OM wa
LEVEL AS FX
QU0/0

TRK-ZA =P
30° STEEL AMQ Waoo
PLANK SRIDGE W/
wem OUTLET
47" HANORARS
\\—:——
=
<~ =
ania®yY SITE Ang ELEV s\lG1e
seQy
e U 2 o A1 A
OIS
|W
Q' GATE
GRAVE
[J G an€a
Q" GATE
- 40’ GATE
0 G4
2 r ol " -
14
.
L
coM U €2/

NET UP 3663.AM
ws LIGHT & 907

com v qas7 WY VW€

coM uP 61273 ~EY UP 3863

“€T UP 36863
ws LIGHY

omY
AREA

205 O
Deskis DsAsas #EEA

CETERUmED

o MW WALO0X
/~ana QLEV « M.23

=\

exposEd
. /' GEOTEXTRE
Tane

& uw WO
res CLEV o W72

 oren STCEL Pwt

( AN ELEV » 1.42
.
4 W W/AO0CK -,

ant CLEV ¢ WA

LS« SCAFT
sEeTIoN 3 -

s 7t d Wbt W VA TV 7 %

4° MW WL 0CK
nee CLEY ¢+ 16.2¢

a* PvC PPE w/
LS® PVC CASPED
WNER WL

ane ELEV ¢ .70

4~ {omen STEEL PWE w/

S - oPEN O PPE

ans ELEV o 17.48

a° MW W/ OCK
o w CLEV ¢ 1830

4" uw wsLOCK
ans ELEV o 8.29

)
;
' 2" oFtu O PWE

ang ELEV « 16.46
—

CHAN
ENCE ITYPY

AvEL

ﬁ
Cram L FENCE Nootu 4N0 CONCRETE
av Qe GROUNO 04T RamP (OREOGE
afga OPEN TO Launcre
L

4
A
] \
€XPOGED LONCRETE

SEWER QUT» ALl

: —
I s~

SCAIE: 1 INCH =S¥ FEET

160



Aoy

ERM-New Englcnd. inc. 205 Porttand Street - Boston, Massachusetts 02114 « (617) 742-8228
Project JIEWPE0ALD T SATS REMEOATIn) WO.No. 22820128 gneer_3_ of >
Subject _PEIen) OIS By_<IF Date__ 1 2/7!
CELL ND. 3 Sty SETnG Chkd.by __F$ Date ___5/2./9)
ESTuarE. \F Sermipdue Mmrec.ae '
Y 1
Fra\ EFE = ?{—g’am 9’ st

TSS (C6yckamtATOA) = 25D FPM Aum D3c * 23 PP —
I TDS CorkbimATon) = Roco (P : )
o N CELan. 3 = S9% _ - -
Siids StFeafe cemry = L :

SémaD SxaDS %w&)( 2000 « 10+ 25 PPM)(D»T‘Q( 3735 “Ziw)( 1440 )
(T&?‘ﬁ.’)(?%ﬁ)( 1)

Yo, 83%:8
- \ 2 *h e
2 6133
I°,2‘H.b’/ ) ) &+
roon Sems = So\ASERn) - 6 £ 4y
\<<l—&t . s
YOLusME 9F DS
A“"‘“é = 3\)7; JD(—ibS A
G183\, lerys LCF N\ 43S
_ — !
Voume = (Fuasac*)( Eﬂ'—-’-‘)\(’)\mcm = 49400 CF
030\ LS
" = L8y
SAY LFCScy
: 1,750

THECE ARG THAZE 13 Suffrubur Volsn TO STOCE 0w kS T
ANLL SEME o CZw A3

Hwém(., SHMUMCD SouDd CAPMRE. (4 CDF cgu.. EXCERD AniciPancO
Prlount, 0L Sowids Do woT Authsveé 397 c>m\c«mw) THER) Sams

OF THE Sxadd My MESD 7v Q& TRANS/B7ES fd\wﬁ bt Nt
. TR A SeAE.

[k ST ¢ ~cT .
ro—" i r'_‘_"‘“c S SRS P - [
- — -t ~ -

— A e B e N LR

> o— - B
215 T g A RSN 'S'l T NS ‘}ﬁ‘é A

" = ds




Pz T lgls fa2t

Description: .. Hydrogen. Peroxide..Feed System CF-101

Size: @uon tank for 50% H;0z .

city: Ctavie S15c o G S
Capacity: ‘-L: 'lgp e BT CRANILED TS LA DATS
oL Fon el STErENG ;

~ Operating Parameters:

- -

Pump Flow Rate 2@ 2 gph
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Description: F-100 Continuous Backwash Sand Filter

Size: 9 ft. Diameter

Capacity: 103 Cu. Ft. Media

Operating Parameters: 7
Normal Flow (Et T Fow) 350 gpm
Normal Pressure Drop 18-24 inches H,0
Peak Flow 384 gpm
Peak Pressure Drop -
Backwash Flow Rate .39 gpm CH-udslan
Backwash Time- Continuous
Filtration Area 64 sf
Height 25'-4" .
Air Consumption 3-4 scfm @ 15-25 psig
Inlet/Outlet Pipe 6 inch
Filter Retention 10 micron

- APPTINA L TAND FTeass viTems TO Be suALuAT0
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FEB-21-1991 17:@5 FROM ERM Inc - Exton J

| DynaSa;nd' Filter
The Proven Concept
in Sand Filtration .

The DynaSand Filter is a continuous
backwash, upflow, deep-bed granular
media filter. The filter media is continu-
ously cleaned by recycling the sand
. internally through an airlift pipe and sand washer.
Theregenerated sand is redistributed on top of the
sand bed, allowing for a continuous.uninterrupted
flow of filtrate and reject (backwash) water.

Feed is introduced into the bottom of the filter,
then flows upward through a series of riser tubes
and is evenly distributed into the sand bed
through the open bottom of an inlet distribution
hood (A) (Fig. 1). The influent flows upward,
through the downward moving sand bed (B), with
the sclids being removed. The clean filtrate exits
from the sand bed, overflows a weir (C), and is
discharged from the filter (D). Simultaneously, the
sand bed, along with the accumulated solids, is
drawn downward into the suction of an airlift pipe
(Fig. 2) which s positioned in the center of the
filter. A small volume of compressed air is

~introduced into the bottom of the airlift (E). The
air lifts the dirty sand up the airlift pipe, and air
scours the sand at a rate of 100 to 150 SCFM/ft.2.
The impurities are scoured loose from the sand
during this violently turbulent upward flow. Upon
reaching the top of the airlift (F), the dirty slurry
spills over into the central reject compartment (I).
The sand is returned to the sand bed through the
gravity washer/separator (G) which allows the fast
settling sand to penetrate, but not the dirty liquid.
The washer/separator is placed concentrically
around the upper part of the airlift and consists
of several stages to prevent short circuiting (Fig.
3). By setting the filtrate weir (C) above the reject
weir (), a steady stream flows upward, counter-
current to the sand, through the washer section
and cleans the sand at a backwash loading rate
of 50-100 gpm/ft.2. A continuous reject flow exits near the top of the filter (K),
carrying away the dirt and impurities removed in the filter. Since the sand has -
a highcr settling velocity than the dirt particles, it is not carried out of the filter.
The clean sand is redistributed by means of a sand distribution cone (H). The sand
bed is continuously cleaned while both a continuous filtrate and a continuous reject
stream are produced.




Features ¢

‘Continuously Cleaned Sand Bed

No shutdown Eor backwash cycles T
“Elimination of anczﬂary equipment -
No flow control valves, splitter boxes, backwa;h controls
Elimination of mud balls : I

No Moving Parts Little operator attention or maintenance required
Low Pressure Drop Easily gravity fed (pressure drop less than 24") s
Low power consumption
Single Media Eliminates internal screens, grids, undexdrains, etc.
 High Solids Capability Handles upstream upsets more easily .

Improves loading rates where loading is hrmted by
solids capacity

Continuous Reject (Backwash)

Eliminates backwash holding tanks, high volume pumps
Small continuous stream easily returned to process




FEB-21-1991 17:88 FROM ERMy Inc -~ Exton TQ

itandard Features for Packaged Units |

Epoxy painted carbon steel or FRP tanks
All stainless and FRP internals

Air control panel

Standard (40" or deep-bed (80" filtration

Data - Cylindrical Units

16177285742 P.g4 /

Model DSF-7 | DSF-12 | DSF-19 | DSF-38 | DSF-64
Filtration Area (ft.2) 7 12 19 38 64
{nside Diameter 30 407 50" 7 90"
Height 8y 120" | 1297 | 140" | 18%¢™
Feed Rates (gpm)** 14-42 | 24-72 | 38-114 | 76-228 1128-384
Sand Required (Tons) 1.6 33 5 95 20
Air Consumption 0510 | 05-15 12 2.3 34
(SCFM @ 15-25 psig)
Pressure Drop (Inches) 15.20 | 18-24 | 18-24 | 18-24 | 18-24

*Standard Platform and Ladder adds 3%6". Deep-bed design adds 34",
**Dependent on application.

Data - Rectangular Units

Model DSF-50 DSF-100 | DSF-150 | DSF-200
Filtration Area (ft.2) 50 100 150 200
Inside Dimensions 5'x 1¢/ 10°x 10" | 10'x15" | 10°x 20
Height 120 120™ 129" 1297
Feed Rates (gpm)** 100-300 | 200600 | 300-900 | 400-1200
Sand Required (Tons) 9 18 vl 3%
Air Consumption 35 7-9 10-12 12-15
(SCFM @ 15-25 psig)
Pressure Drop (Inches) 15.20 15-20 - 15-20 15-20

*Standard Platform and Ladder adds L
**Dependent on application.

]
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g Applications: Typical Data”

3

o Loading Influent Filtrate Other Proven

P A ‘ Rate Solids Solids Apphcat1ons_
Appilication (gpmvit.?) {ppm) (ppm) E it
Metal Finishing 4-6 20-100 2.5 . Bnne E ﬂtrahon
Tertiary Filtration 3.5 "~ 20.130 5-10 * Cooling Tower Blowdown
Surface Water (Continuous 4-6 10-100 NTU | 01-05NTU | . * Chemical Processing

Contact Filtration) ° PtOdU':t Recgvery -

Steel Mill Scale 812 50-300 510} -
Phosphorous Removal 3-5 110 ppmP | <03ppmP |
Algae Removal 24 20-100 1020 |
Qil Removal 5-10 Freeoil |

Tratd nidS HlEration procesy” can. b
42! accomphshed on uﬁinfem‘x o -i*;boﬁ!»mx .
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Continuous Contact Filtration

Water and wastewater treatment
in conventional plants involves
flocculation, clarification and
filtration. Direct filtration elimi-
nates clarification but still
requires flocculation. CONTINU-
QUS CONTACT FILTRATION
performs coagulation, floccula-
tion and separation directly
within the sand bed and elimi-
nates the external flocculators

and clarifiers. The resultant sav- .

ings can be up to 85% compared
to conventional treatment and
50% compared to direct filtration.
And, since only small flocs are
required for filtration as opposed
to clarification, chemical dosage
is reduced by 20-30% in most
cases compared to conventional
treatment.

For potable water applications, the top feed

DynaSand Filter design is utilized.

'& -, B

Conventional

Chemical
Hamon

OO

Coaguiation Focculshon Sedsimentsnon Fixrghon
tropug mx)

Direct Filtration

—l:’]_? S_—@Je_-_—f’

Coaguiabon Flotzulaton FiReaton
frapse mxy

Continuous Contact Filtration

- oy -t
Chermeal . 'F

addeon B3

Applications |
* Potable Water - surface and well water filtration
* Process Water

* Phosphorous Removal
* Algae Filtration
* Brine Filtration

AN
1
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388 [NDUSTRIAL WATER POLLUTION CONTROL
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TABLE 12.10 TABLE 1211

Filtration performance Removal efficiencies
F

Filter Hydraulic Percent removal  Effluent, mg/]

i

loading, cen
Filter type Wastewater £t gal/(min - ft3) SS BOD SS  BOD Aperture pm
k. Gravity downflow TF effluent -3 3 67 58 - 25 33
} Pressure upflow AS effluent 5 22 50 62 7.0 64 z
t Dual media AS effluent 25 50 74 38 45 25 Note: gal/lmin - 1%) = 407 x
i Geavity downflow  AS effluent 10 53 62 78 5 4
i Dynasand Metal finishing 33 46 % - 25—
. _ AS effluent 33 310 7590 — 510 — _
P Oily wastewater 3.3 2-6 80-90t — 5-10t — Microscreen
i Hydroclear Poultry | 2-5 83 _ 19 - .
Oil refinery 1 2-5 68 - 1 - A microscreen is a 1<
o | Unbleached kraft | 2-5 74 - 17 - less steel fabric (Fig
'. t Free oil. ’ ﬁlt(:l:cd through the
? Note: fabric. As the drum
' n = 0305 m ' at the top of the d:

gal/{min - %) =407 x 1073 m’/(min-m’.) spray nozzles that ¢

18 inches (30 to 46_
throughput water.

with hydraulic loac
cleaning of the drur

The Dynasand (DSF) continuous backwash filter is a continuous self-
cleaning upflow deep-bed granular media filter. The filter media is cleaned con-

tinuously by recycling the sand internally through an airlift pipe and sand For fitration
washer, as shown in Fig. 12-17. The regenerated sand is redistributed on top of i-d) [43 k g/(m’
the bed, allowing for a continuous uninterrupted flow of filtered water and reject ((min i ml)'_.] has bee:
water. Filtration performance is shown in Table 12.10. and BOD of 6 10 .

sludge effluent on

: i o

Drum support wheuls For design purp

) given in Table 12.1

Screening trough g, .4y ash spray The efficienc:

Screcnings return J.‘ - decrease in the t.h:
Y AN R, S - ) with an increase in

N N W W W o Yl |
\\ \— \ \ \ VY Effluent
=1 /I REFERENCES
— —y / S v
|. Eckenfelder, W.
£/ Waste Disposal ¥
. — Y 1958.
Influcnt 0 3 __ Z 2 Crites, R w Pro-
- i 3. “Diagnosis and
.- . Handbook 60, 19:
4. Jewell, W. J.: L
Comnell Universit
ka, A}
FIGURE 12-18 5. ga‘%‘::’mn At
Microscreen (Courtesy of Envirex, Inc.) .
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FIGURE 12-17

Filtrate

Dynasand filter (DSF). (Courtesy of Parkson Corporation.) -

Filtration rate
"Media size

Bed depth

Backwash rate

Air mix

Terminal head loss

2-5 gal/(min - ft?) [0.081-0.204 m*/(min - m?)]
0.35-0.45 mm sand

10-12 in (25.4-30.4 cm)

12 gal/(min - ft2)[0.5 m?/(min-m?)]

0.25 standard ft3/(min - ft2) [0.076 std m3/(min-m?)]
3.5 ft (1.07 m)

Backwash filtrate ratio 0.10


http:0.35-0.45

Description: F-101 A,B Polishing Filter

Size: ' 28 inch diameter
Operating Parameters: - -
Rated Flow Rate - 350 gpm
Materials of Construction 304 Stainless Steel
Pressure Rating 150 psi
Filter Retention , 2.5 micron
Clean Pressure Drop 2 psi
Dirty Pressure Drop 150 psi max.
50 psi max. operating
Appurtenances Steid Mounted

— BPrsed oN VOAIBSANS PIrlite~ (NTFoAMATian Wi

PeToamire Meed mn PLISH oy FlTens

208-01-08
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Preliminary Design Analysis May 1991

UV/oxidation equipment. Precipitation of iron on the quartz tubes will
reduce the effectiveness of these units and increase maintenance.

The results of the flocculation tests conducted during the second phase of
the treatability study indicated that alum was not as effective at removing
total suspended solids as during the first phase testing. Although the
second phase total suspended solids concentrations were higher than
during the first phase testing, the remaining PCB concentrations were
similar to results obtained during the first phase. However, alum used
during the Phase 2 testing was still more effective than lime at suspended
solids removal.

Filtration test results indicate that the 2.5 micron filter is effective at
further removing PCBs and suspended solids from the wastewater, but that
a prefilter will be required upstream of the polishing filter. During the
removal of solids from the wastewater, the 2.5 micron filter clogged after
passing approximately 1,300 mls. For this reason it is recommended that a
sand filter be used prior to the polishing filter to reduce the loading on the
polishing filters. The sand filter would also be capable of controlling
suspended solid surges that might result from operational upsets in Cell
No. 3.

The carbon "adsorption isotherm prepared from the treatability study data
indicates that carbon adsorption is not efficient at removing PCBs from this
wastewater. As indicated in Figure 4-2, the isotherm has points that
correspond well with EPA generated isotherms for small PCB concentration
reductions, but the carbon performance deviates greatly from the EPA
performance as PCB concentrations approach detection limits. Therefore,
the amount of carbon required to reduce PCB concentrations to detection
limits will be very large. The suspected reason for the inefficiency of the
carbon at removing low level PCBs is, although the total suspended solids
concentrations in the wastewater were very low, the PCBs adhering to the
colloidal material are not adsorbed onto the carbon. This conclusion was
supported by analyzing duplicate PCB samples from the carbon isotherm
tests and having one set of samples shaken and decanted prior to analysis.
The other set of samples were not shaken prior to analysis. The diffeaence

208-01-08 . 4-10 , @@w



Description: UV-100 UV/Hydrogen Peroxide Unit

Size: -
Capacity: -
Operating Parameters:
Flow Rate
Detention Time

Energy Requirements
Appurtenances

350 gpm
3 minutes
400 KVA
Skid Mounted

~ INFonMATIGr) Loy oo BE Ufdatens AROSD am
LM Pha v tesyor S . e 1SG
‘Dﬁg‘c‘f\N‘ﬁ PN e Mooy Srifean SRS VA
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March 28, 1991

Mr. Bill Breed

ERM - New England

205 Portland Avenue
Boston, Massachusetts 02114

Re:  Bench-Scale Treatability Study
New Bedford Superfund Site
Project #TMM-9102-5381

Dear Mr. Breed:

Peroxidation Systems, Inc. (PSI) was contracted by ERM - New England (ERM) to perform a
treatability study on contaminated surface water using the perox-pure™ Process. The surface
water reportedly contained 320 g/l of PCBs. The specified treatment objective was the
destruction of PCBs to 1 ug/l.

A bench-scale perox-pure™ treatability study was performed on the surface water in early
February of 1991. The study was performed at the PSI Testing Laboratory in Tucson, Arizona.
The purpose of the study was to provide a range of data from which full-scale treatment criteria
could be determined. A copy of the bench-scale testing report is enclosed.

The surface water received by PSI was turbid orange with high iron and suspended solids
concentrations. Since the iron and solids concentrations were at levels which would hinder the
perox-pure™ reaction and foul the quartz tubes in the perox-pure™ equipment, pretreatment
was effected via gravity filtration. After filtration, the suspended solids concentration was
negligible and the iron concentration in the surface water was less than 1 mg/L.

A series of bench-scale tests were conducted on the contaminated surface water at a variety of
oxidation times, H,0, dosages and pH values. Determination of the best treatment conditions
was not possible because the PCBs were destroyed to below the 5 ug/1 analytical detection limit
in every treated sample. However, PCB oxidation was rapid with destruction to below the
detection limit occurring within 0.5 minutes in some cases.

Based upon the bench-scale results, and previous treatability studies conducted by PSI on PCB
laden waters, a full—sale contact time of 1.4 minutes is projected to mest the specified treatment
criteria. A perox-pure™ Model CWB 360 will provide the necessary contact time at the
anticipated full-scale surface water flow rate of 350 gpm. A specification sheet for the CWB
360 is enclosed for your information. ‘ ‘

I understand that ERM plans to rent the perox-pure™ treatment equipment for a period of four
months in the spring of 1992. While PSI will make every effort to meet this schedule, it is not
pos.uble to reserve 2 CWB 360 for such a short period of time. The perox-pure™ equipment
is therefore subject to availability.

Peroxidatian Systems Inc. .
5151 E. Broadway, Suite 600  Tucson. Arizona 85711 602-7590-8383 FAX§02-750-80G8
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Mr. Bill Breed
March 28, 1991
Page 2

The rental fee for the perox-pure™ Model CWB 360 including the hydrogen peroxide (H,0,)
feed module and complete service/maintenance of the equipment by PSI is $15,000 per month.
The usage of PSI H,0, solution would also be billed each month. A fee of $15,000 would
apply for equipment mobilization, and an additional $15,000 when the equipment is removed.

In comparison to the rental fees, purchase of the CWB 360 would involve a capital investment
of approximately $350,000 as well as additional fees for repair/maintenance parts and labor.
The mobilization and demobilization fees would also apply.

For an PCB effluent concentration of 0.6 ug/l, a CWB-405/360 would be required. The capital .
cost for this unit is approximately $15,000 more than the CWB-360 quoted above.

Bill, thank you for the opportunity to demonstrate the capabilities of the perox-purs™ Process
in treating the contaminated s urface water at the New Bedford Site. If you need any additional
information, or if you have any questions concerning the treatability study or the perox-pure™
equipment, please feel free to call Mike Donaway at (201)276-0044 or myself.

Sincerely,

Kathy J. Kent

Applications Engineer

KIK:cw
Enclosure

cc: Fred Bernardin, PSI
Mike Donaway, PSI
Geoff Swett, PSI
PSI File

éj Peroxidatian Systemns inc.



CONFIDENTIAL TESTING REPORT

DESTRUCTION OF ORGANIC CONTAMINANTS

IN SURFACE WATER WITH THE perox-pure™ PROCESS -

for

ERM-New England
Boston, Massachusetts
Purchase Order No. 20801-04

by

Peroxidation Systems, Inc.
5151 E. Broadway, Suite 600
Tucson, Arizona 85711

February 27, 1991

The information contained in this report
includes descriptions and procedures which are
confidential to Peroxidation Systems, Inc. The
report shall not be copied nor released to
third parties without prior approval from
Peroxidation Systems, Inc.

5
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1.0 INTRODUCTION

The perox-~pure™ Process destroys dissolved organic contaminants in
water by means of chemical oxidation. Ultraviolet (UV) 1light
‘catalyzes the chemical oxidation of organic contaminants in water
by its combined effect upon the organic contaminants and its
reaction with hydrogen peroxide (H202). Many organic contaminants
absorb UV light and may undergo a change in their chemical structure
or may become more reactive with chemical oxidants. - More
importantly, UV light at less than 400 nm wavelength reacts with
H202 molecules to form hydroxyl radicals. These powerful chemical
oxidants then react with the organic contaminants in the water. If
carried to completion the reaction products of hydrocarbon oxidation
with the perox~-pure™ Process are carbon dioxide and water.

Peroxidation Systems, Inc. (PSI) was contracted by ERM-New England
(ERM) to perform a treatability study on contaminated surface water
from the New Bedford Superfund Site using the perox-pure™ Process.
The surface water reportedly contained 320 ug/l of PCBs and 4 ug/l
of naphthalene. The treatment cbjective specified by ERM was the
destruction of PCBs to 1 ug/l.

A bench-scale perox-pure™ treatability study was performed on the
surface water during February 1991 at the PSI Testing Laboratory in
Tucson, Arizona. These tests were designed to provide a range of
data from which full-scale treatment criteria and costs would be
projected.
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GOLDEN STATE
Analytical Services, Inc.

15735-1 Strathem St. » Van Nuys « CA 91406
A Tel:(818)376-1122 + Fax:(818) 781-8128 ’

Client; - Peroxidation Systems. inc. Matrixc Licuid
Project Name: ERM N.E. - Date Received: 01/30/91
Project#: NA Date Analyzed: -~  01/30-31/91
P.O.# NA GSAS Job#: 6221
- PCBs _ (608)
ug/L (ppb)
Client Sample#: ENE RAW ENE 1-0 ENE 141 Reporting
GSAS Sample#: GS-0191-841 GS-0191-842 GS-0191-843 Urnits
PCB - 1016 , BRL BRL BRL 5.0
PCS - 1221 ' BRL BRL BAL - 5.0
PCB - 1232 80 57 °* BRL 5.0
PCB - 1242 BRL 8RL BRL . 5.0
PCB - 1248 _ BAL . BRL 8AL 5.0
PCB - 1254 BRL BRL BRL 5.0
PCB - 1260 B8RL BRL BRL 5.0
BAL: Below Reporting Limit " Approved By: Dr. B. Gene Bennett
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GOLDEN STATE

Analgﬂbcal Services, Inc.-

15735-1

thern St. ® Van Nuys « CA 91406

A Te: 818 376-1122 « Fax: (818) 781-8128

(oO/

Peroxidation Systems, Inc.

Cllent:

Project Name: ERM N.E.
Project#: NA

P.Q.# WA

‘Client Sample#: ENE 3-2
GSAS Sample#: GS-0291-007
PCB - 1016 BRL
PC8 - 1221 BRL
PCB - 1232 BRL
PCB - 1242 BRL
PCB - 1248 BRL
PCB - 1254 8RL
PCB - 1260 BRL

_B;!L' Below Reporting Limit

—PCBs (608)
ug/L (ppb)

ENE 4-0
GS-0291-008

BRL

BRL

BRL

eRL

BRL

. Y U T S s Ty Sy e i S D S P D . P Y . e <l S

Matrix

Date Received:
Date Analyzed:
GSAS Job#:

ENE 4-1
GS-0291-009

| 8aL
BRL
BRL
BAL

BRL

Water
02/04/91
02/06/91 _
6234

Reporting
Limits

———r o — — —— —— —— —— — — - — — " — o ———— —— " ——— " —_ o —— ] - T — - —— . o

5.0

5.0

5.0

5.0

Approved By: Dr. B. Gene Bennett



OLDEPYY STATE §
lsy'txcal Servxces, Inc.’
15735-1 Strath

en St. * Van Nuys » CA 91406
A Te:(818)376-1122 « Fax: (818) 781-8128

Client: Peroxidation Systems, Inc. Matrixx Water
Project Name: ERM N.E. Date Received: 02/04/91
Project#: NA . ‘ Date Analyzed: . 02/0c/91
P.O.# ' _ NA § GSAS Job#: - 6234
——PCBs (608)
ug/L (ppb)
Client Sample#: ' ENE 4-2 - Reporting
GSAS Sample#: GS-0291-010 Limits
PC8 - 1016 BRL 5.0
PCB - 1221 BAL , 5.0
PCB - 1232 BRL ‘ 5.0
PC8 - 1242 BRL 5.0
PC8 - 1248 BRL 5.0
PCB - 1254 BRL 5.0
PCB - 1260 BRL 5.0
BRL Below Reporing Umit - Approved By: Dr. B. Gene Bennett
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MODEL CW-360

CONTROL PANEL
TREATED WATER QUT

-
ey

B I P P P e A R v o]

LAMP DRIVE ENCLOSURES
OXIDATION CHAMBERS \
~.
~

OVERPRESSURE RELIEF HEADER N

CONTAMINATED WATER IN

Y

....... _,.,
T T L e R T TN Y
b e el N L RN

D ey S asyyrre s s

ELECTRICAL DISCONNECT PANELS —~~

QUERPRESSURE RELLF SPECIFICATIONS Model CW-360
PRESSURE MOICATOR

oW SWITCH
™ @’- Flow Rate:
% Maximum 250 gpm 1GCQC gpm
| P IREATED WATER

Connections: 1507 Flange 150 % Fangs
FLOW BOICATOR
rEnreRATURE Inlet: 3" 6
TEMPENATURE SWITCH
morcatan Outlet: 4 6

Cvied b b A M BB T W o S AR B R

Power Supply: 3 pH/B0H2/480V, 360KW, 480 Amps

COMTAMINATED WATER > }- OFTIONAL AUTOMATIC
J DRAN FOR FNEEZR Eloctrical Encl.: NEMA 3R
SXIOATION rrarecTion
CHAMAER Material -
Wetled Parts: 316 SS, Quartz, Flucrcealastomars, TFE
X External Parts: Enameled Stecel
Waight -
NYOROGEN PERCAIOE FEED Shipping: 1250Q ibs.
: Qparating: 17800 ibs.

The perox-pure™ chemical oxidation system consists of modular equipment designed to treat
water contaminated by dissolved ‘organic materials. Bench-scale process evaluations will
determine the oxidation time necessary for the treatment level desired and whether pretreatment
of the water is necessary. Full-scale oxidation chamber size and the number of lamps are then
selected.

The oxidation chamber is stainless steel. Lamps are harizantally mounted in quartz sfeeves with
flucroelastomer seals. Indicators are provided to monitor performance of each lamp. Safety
features include shop-wired and tested control panels interlocked with temperature and flow
switches to shut off powaer 3t preset conditions.

The perox-pure™ system and its companents are covered by numerous issued and pending

patents.
TF

Peroxidation Systerns Inc.
Si1S1 E. tJroadwayy, Suite 000 Tese vn, Avizona (15701 HQS8-721-3303 AN £02-790-800L

po - 6.8-12
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2.0 TESTING PROCEDURES

2.1 Description of Surface Water

On January 29, 1991, approximately 12 gallons of surface water was
received from ERM at the PSI Laboratory in Tucson, Arizcna. The
surface water was contained in 4-liter amber glass bottles with no

headspace.

Characterization of the surface water sample was performed by PSI
to determine parameters of importance for perox-pure™ tireatment.
The surface water as received contained iron and suspended solids
which were removed via gravity filtration prior to performing bench-
scale testing. The characterization results for the raw and filtered
surface water are shown below. An analysis of the raw surface water
revealed the presence of 80 upg/l of total PCBs. Naphthalene was not

detected.

Raw Filtered
Visual Color: Orange/ Cleax/

: Cloudy Colorless
pH: 6.5 6.5 '
Iron (mg/1l): 12.5 2.5-1.8%
Chloride (mg/1l): 14,250 14,250
Total Organic Carbon (mg/l): 7 7
Total Dissolved Solids (mg/l): 12,100 13,190
Est. Suspended Solids (mg/l): <20 <0.2
Alkalinity (mg/1l): 150 1190
Turbidity (FTU): 85 <5

* Several iron removal methods were investigated as part of the
bench-scale testing variables.

2.2 Testing Protocol

The bench-scale perox-pure“ test unit was charged by placing an
aliquot of the water into a recycle reservoir. A pump was started
which circulated the solution through the UV oxidation chamber and
back into the reservoir providing continual mixing in the closed
system. Sulfuric acid was added to the surface water at. this time
to adjust the pH for certain tests. . :

The UV lamp was illuminated to start a test, and H202 was added as
required to maintain a constant concentration in solution. The
solution temperature was controlled through use of an in-line
cooling coil. All materials in contact with the solution were
glass, quartz, stainless steel, viton or teflon.

After the appropriate oxidation times, samples of the treated water
were collected in l1-liter amber glass bottles. An untreated sample
was also collected in the same way. These samples were shipped to
Golden State Analytical in Van Nuys, California for PCB analyses.
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2,0 TESTING RESULTS

Four perox-pure“'treatment tests were performed on the contaminated
surface water. These tests were designed to determine the effects
of pH adjustment, H,0, dosage, and iron removal efficiency on the
rate of PCB destruction. The test conditions are shown in Table 1.

Table 1

Bench-Scale perox-pure™ Treatment Conditions
for the Contaminated Surface Water

H202 in Solution Initial Iron Removalx
_Test (mg/1) pH (Method: mg/1)
1 50 4.5 I ; 0.18
2 50 4.9 IT ; 2.5
3 50 6.8 I; 0.25
4 25 5.3 I ; 0.18

* Method I - Addition of 50 mg/l of H,0,, followed
by filtration through 5 u media.
Method 2 - Filtration through 5 g media.
mg/l = Iron concentration after filtration.

The analytical results for the four tests are shown in Table 2. The
analytical reports are provided in Appendix A. The results for Test
1 demonstrate rapid destruction of the PCBs to below the 5 ug/l
analytical detection limit. Although the PCB concentration was
below the detection limit in every treated sample from Tests 2, 3,
and 4, the influent PCB concentration for these tests was either
unknown or below the detection limit as well. Thus, it is not
possible to evaluate the effects of the test variables.

One possible explanation for the variation in PCB concentration in
the influent surface water samples is the affinity of PCBs for
adsorption onto solids. Test 1 was performed on the same day the
surface water samples arrived at the PSI lab. Tests 2, 3, and 4
were conducted three days later after the analytical results from
Test 1 had been evaluated. During the time between the treatment
tests, it is possible that the PCBs adhered to the surface of the
suspended solids in the surface water and were subsequently removed

during filtration.

Because of the minimum amount of treatability information received
from this study, the projection of full-~-scale perox-pure™ treatment
conditions 1is difficult for the contaminated surface water.
Therefore, PCB destruction rate data from previous perox-pure
treatability studies conducted by PSI on similar water samples will
be used in addition to the rate data from Test 1.



Table 2

6s/

Bench-Scale ﬁezox-pure" Treatment Results
for the Contaminated Surface Water

B Full-Scale
" QOxidation - -
Test Time (min) PCBs (ug/l)

1 0 57
1.5 <5
3.0 <5
6.0 <5

2 0 NA*
0.5 <S5
1.0 <5

3 S ¢ NA
0.5 <5
1.0 <5

4 Q <5
0.5 <5
1.0 <5

* Not analyzed.
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GOLDEN STATE
Analytical Services, Inc.

15735-1 Skrathem St. « Van Nuys « CA 91406
L Tel:(818)376-1122 « Fax:(818) 781-8128
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Peroxidation Systems, Inc.

Client:
Project Name: ERM N.E.
Project¥: N/A
P.O.# N/A
___PCBs (608)
ug/L (ppb)
Client Sample#: ENE 2-1 ENE 2-2
GSAS Sample#: GS-0291-004 GS-0291-005
PC8 - 1016 BRL BRL
PC8 - 1221 BRL BAL
PCB - 1232 BRL BRL
PCB - 1242 BRL BAL
PCB - 1248 " BAL BRL
PCS - 1254 BAL BAL
PC8 - 1260 BAL BAL

- — Y —— — " v o T —— > - —— - — - A S D S U - ST S S — D S P o o -

BAL: Below Reporting Limit

Matrix:

Date Received:
Date Analyzed:
GSAS Job#:

ENE 3-1
GS-0291-006

BRL
BRL
BRL
BAL

BRL

Water
02/04/91
02/06/91
6234

Reporting
Lirnits

———— — — ————— T —— — . ——— T — —— T — —— T —— — ——— —— - . - o — = o = =

5.0

5.0

5.0

5.0

5.0

Approved By: Dr. B. Gene Bennett
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GOULDEN STATE
Analytical Services, Inc.

15735-1 Strathern St. » Van Nuys » CA 91406
A Tel(818)376-1122 « Fax: (818) 781-8128

Client: Peroxidation Systems, Inc. Matrix Liquid

Project Name: yERM N.E Date Received: 01/30/91
Project#: " N/A ’ Date Analyzed: .  01/30-31/91
P.O.# NA GSAS Job#: ~ 6221

—PCBs___(608)

ug/L (ppb)

Client Sample#: ENE 1-2 ENE 1-3 Reparting
GSAS Sample#: GS-0191-844 GS-0191-845 Limits
PCB - 1016 BRL BARL 5.0
PC8 - 1221 BRL - BRL 5.0
PCB - 1232 ‘ BRL BAL 5.0
PCB - 1242 BRL BRL 5.0
PCB - 1248 8RL B8RL 5.0
PCB - 1254 BRL BRL 5.0
PCB - 1260 BRL BRL 5.0

Approved By: Or. B. Gene Bennett
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WATER TREATMENT 1 2 3 4 ] [] 7 8A 8B 8C '] 10 11 12 13
MASS BALANCE MICRD uv/

DREDGNG FQUALIZATIOFQUALIZATION ALUM | POLYMER FLOCCULATOH CLARIFIER [PEROXIDE| PEROXDE |POLYMER DOMPRESSE] FALTER FILTER |OXIDATION! FILTER

AOW INFLUENT | EFRUENT | D FEED EFFLUENT | EFFLUENT | FED D [1329) AR EFFLUENT | EFRIUENT | EFFLUENT | REJECTS

DESIGN AVG. FLOW (GPM) 2,100 2,100 350 1.4 21° 368 368 2° 2° 10 4°° 350 350 350 18
TSS CONCENTRATION (PPM) 50,000 600 600 2,685 100 5 3 3 1,049
MASS FLOW-WATER (LB/DAY) | 3,088,404 | 3,888,404 | 3,088,404 375 4,200 4,418,712 | 4,418,712 442 442 4,200 4,107,776]14,197,77614,197,7768] 2159814
MASS FLOW-TSS (LB/DAY) 209,916 2,383 2,393 - - 11,910 442 - - - - 21 10 10 421
PCB (PPB) 3,657,000 49 000 49,000 - - 51,204 2,800 . - - - 533 320 <1.6 46,940
HEAVY METALS (uGa) 141,000 4,874 4,874 . - 4,880 114 - - - - 114 114 114 114
IRON (PPM) - 41 41 - - 47 12 - - - - 6 2 2 129
PAH (PPB) 23 3 3 - - 3 1 - - - - 1 1 <1 1

4,198,320

{1} GPH
{**}) SCFM

S0LIDS TREATMENT S1 S1A S2 S2A S3 S4 S4A S48 S5 S8 87
MASS BALANCE SEDIMENT

TRANSFER | STORAGE [DEWATERING FILTRATE| DEWATER INCINERATOR  FLUE EXIT Ry BOTTOM ASHTO

AOW DRAIN INFLUENT | RETURN | EFFLUENT D GAS GAS ASH ASH DISPOSAL

TOTAL WASTE FLOW (LB/HR) 77,778 2,357 23,569 9,560 14,000 14,000 63,085 108,192 1,370 6,520 7,872
WASTE FLOW-SOLIDS (LBHR)| 21,919 238 7,071 71 7,000 7,000 686 1 685 6,313 6,998
WASTE FLOW-WATER (LBHR)| 55,859 2,121 16,498 9,498 7,000 7,000 51,544 57,650 685 189 874
FUEL (LBHR NATURAL GAS) - . - - - 2,543 - - - - -
COMBUSTION AR - . . - - 54,302 - . . . :
QUENCHWATER - - - - - 44,961 - - . . -
PCB (PPM) 21,723 7,708 23,125 570 | 38,641 | 38,541 . - - <5 <5
HEAVY METALS {(uGA) 777,427 275,861 827,563 20,384 11,379,305} 1,379,305 - . 2,114,264 2,524 ,26212,452,011

[9% -
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APPENDIX G

List of Technical Specifications




Draft Technical Specifications
New Bedford Harbor O.U. #1

Division 1 General Requirements

01010 Summary of Work
01050 Field Engineering
01300 Submittal Descriptions
01305 Submittal Procedures
01700 Project Closeout

Division 2 Site Work

02221 Excavation, Filling, and Backfilling for Buildings
02222 Excavation, Trenching, and backfilling for Utilities Systems
02210 Grading

02445 Bumper and Guard Posts

02831 Chain Link Fence

02935 Turf

Division 3 Concrete

03050 Concrete, General

03110 Concrete Formwork

03200 Concrete Reinforcement

03310 Cast-in-Place Structural Concrete
Division 4 (Not Used)

Division 5 Metals

05500 Miscellaneous Metal )

Division 6 (Not Used)

Division 7 - Thermal and Moisture Protection
07920 Joint Sealing

Division 8§ Doors and Windows

08120 Aluminum Doors and Frames

08360 Rolling Door

08700 Hardware: Builders’ (General Purpose)
08810 Glass and Glazing

Division 9 Finishes

09900 Painting




Division 10  Specialties

10440 Interior Signage
10522 Portable Fire Extinguishers

Division 11 - Equipment

11019 Mechanical Equipment and Installation

11200 Combination Steam Cleaner and Pressure Washer
11310 Pumps

11311 Metering Pumps

11315 Tanks

11345 Media Filtration

11347 Chemical Addition Systems

11360 Air Compressor

11523 Polishing Filter

11560 UV/Hydrogen Peroxide Equipment and Hydrogen Peroxide Storage/Feed System
11630 Composite Wastewater Sampler

11660 In-line Static Mixer

Division 13 - Special Construction

13120 Pre-Engineered Building
13200 Operation and Maintenance

Division 15 - Mechanical

15011 Mechanical, General Requirements
15060 Piping and Valves

15149 Hangers and Supports

15620 Heating Systems

15850 Exhaust Fans

Division 16 - Electrical

16011 Electrical, General Requirements
16118 Interior Wiring Systems

16510 Interior/Exterior Lighting

16723 Security Alarm Systems

16900 Controls and Instrumentation, General
- 16910 Flowmetering and Pressure Systems
16925 Programmable Controllers (PLC)
16962 Level Systems

16966 Anuunicators

16980 Alarm/Data Telemetering Systems
16992 Instrument Control Panel

16995 Safety Monitoring Sensor/Analyzers
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Operation and Maintenance Manual Outline



1.0

2.0

4.0

5.0

6.0

6.0

New Bedford Harbor Superfund Site
Wastewater Treatment Plant
Draft O&M Manual Outline

INTRODUCTION

1.1 Purpose

1.2 Organization and Use of the O&M Manual
1.3 Sampling Plan

PROJECT BACKGROUND

2.1 Site Location and History

22 Scope of Work

23 Supporting Documentation

24 Staffing/Training

2.4.1  Staffing
242  Training

REGULATORY REQUIREMENTS

RECORDS MANAGEMENT

4.1
4.2

43
4.4
4.5

Introduction

Process Control Recording

4.2.1  Process Monitoring

422  Equipment Operation Monitoring
Laboratory Data

Inventory Monitoring and Recording
Personnel Management

HEALTH & SAFETY

PROCESS OVERVIEW
6.1 Process Description
6.1.1  Description of Dredging and Dewatering Operations
6.1.2  Description of Wastewater Treatment System
6.2 Effluent Limits
SYSTEM STARTUP & SHUTDOWN PROCEDURES
6.1 System Start-Up Procedures
6.1.1  New Water Treatment System
6.1.2  Existing Treatment System
6.2 Manual System Shutdown
6.2.1  New Water Treatment System
6.2.2  Existing Treatment System
6.3 Automatic System Shutdown
6.5.1  New Water Treatment System
6.3.2  Existing Treatment System
6.4 Emergency System Shutdown Procedures
6.4.1  New Water Treatment System
6.4.2  Existing Treatment System
6.5 Temporary Power Usage Procedures

6.5.1  Short Term Power Outage
6.5.2  Long Term Outage



7.0

7.1

7.2

7.3

7.4

. SYSTEM OPERATIONS

CDF Pumping Station

7.1.1  Major Components
7.1.2  Inspection Tasks

7.1.3  Maintenance Procedures
7.1.4  Lessons Learned

CDF 2 Pumping Station

7.2.1  Major Components
722  Inspection Tasks

7.2.3  Maintenance Procedures
7.2.4  Lessons Learned

New Water Treatment System
7.3.1 Multimedia Filtration

7.3.1.1 Major Components

7.3.1.2 Inspection Tasks

7.3.1.3 Maintenance Procedures

7.3.1.4 Lessons Learned
732 Storage Tank 101

<

L
9 19
9 = I

7.3.3.4 Lessons Learned
734 UV/Oxidation

7.3.4.1 Major Components

7.3.4.2 Inspection Tasks

7.3.4.3 Maintenance Procedures

7.3.4.4 Lessons Learned
Existing Water Treatment System
7.4.1 . Sand Filtration

7.4.1.1 Major Components

7.4.1.2 Inspection Tasks

7.4.1.3 Maintenance Procedures

7.4.1.4 Lessons Learned
7.4.2  Storage Tank

7.4.2.1 Major Components

7.4.2.2 Inspection Tasks

7.4.2.3 Maintenance Procedures

7.4.2.4 Lessons Learned
7.4.3  Cartridge Filtration

7.4.3.1 Major Components

7.4.3.2 Inspection Tasks

7.4.3.3 Maintenance Procedures

7.4.3.4 Lessons Learned
7.44  UV/Oxidation

7.4.4.1 Major Components

7.4.4.2 Inspection Tasks

7.4.4.3 Maintenance Procedures

7.4.4.4 Lessons Learned

Major Components

7.3 .2.2 Inspection Tasks
7.2 2.3 Maintenance Procedures
7.3.2.4 Lessons Learned

7.3.3  Cartridge Filtration
7.3.3.1 Major Components
7.3.3.2 Inspection Tasks
7.3.3.3 Maintenance Procedures



8.0

9.0

10.0

11.0

7.5

CDF 3 Pumping Station

7.5.1. Major Components
7.3.2  Inspection Tasks

7.5.3 Maintenance Procedures
754 Lessons Learned

TREATMENT BUILDING OPERATION AND MAINTENANCE

8.1 Tools, Equipment and Supplies
82 Housekeeping Schedule
8.3 Heating, Ventilation and Air Conditioning
8.4 Electrical Service
8.5 Fire Protection
8.6 Building Security
8.7 Plumbing and Drains
8.8 Potable Water
8.9 Sanitation
8.10  Natural Gas
SAMPLING AND ANALYSIS
9.1 Sample Containers Preservations and Holding Times
9.2 Periodic Performance Testing
9.3 Discharge Effluent Limits
9.4 Air Monitoring Program
9.5 Analytical Methods and Detection Limits for Analysis
EQUIPMENT TROUBLESHOOTING
10.1 Alarm Responses
10.2 Equipment Troubleshooting
10.2.1 Sand Filtration
10.2.2 Cartridge Filtration
10.2.3 UV/Oxidation
1024 Programmable Logic Controller (PLC)
10.3 Special Maintenance Procedures

10.5.1 Chemical Spill —~ Operational Response
10.3.2 Chemical Handling

10.3.3 Chemical Usage Tracking

103.4  Vapor Monitoring

10.3.5 Equipment Cleaning

AMENDMENTS AND MODIFICATIONS

ol
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Cost Estimate




New Bedford Harbor Superfund Site
WTP Cost Estimate
ID # ITEM DESCRIPTION QUANTITY| UNIT COSTS ,’ TOTAL
1 Work Package Development (sum of all subitems) | $93,000.00
AA Pre-engineered Building 1 job $12,000.00 | $12,000.00
1B Mechanical Subcontractor 1 job $12,000.00 | $12,000.00
1C Electrical Subcontractor 1 T job $12,000.00 ; $12,000.00
1D [Filitration Systems 1 job $9,000.00 | $9,000.00
1E  [UV/Oxidation System 1 job $9,000.00 $9,000.00
1F  [Pumps 1 job $9,000.00 | $9,00€.00
1G  [Motor Control Center and Process Logic Controller 1 job $9,000.00 | $9,000.00
1H  |Operation and Maintenance 1 job $12,000.00 ~ $12,000.00
11 |Laboratory Analysis 1 job $9,000.00 $5,000.00
2 Existing WTP Upgrade (sum of all subitems) | $98,000.00
RF Admittance Level Probe 1] job $3,000.00/  $3,000.00
PID Level Controlier 1] job $2,000.00 $2,000.00
Two Variable Speed Drives 1 job $16,000.00 $16,000.00
Two 10 hp pumps with motors listed for VSD duty 1] job $50,000.00! $50,000.00
PID Flow Controller 1 job | $3,000.00 $3,000.00
Labor (300 hrs @ $80/hr) 1/ job $24,000.00 $24,000.00
3 New WTP Construction (sum of all subitems) | $4,558,000.00
3A  |Outside WTP (sum of all subitems) $885,000.00
3A1 |CDF Pumping Stations 4! job 80,000.00, $320,000.00
3A2 (Floating Pipe 1 job 50,000.00 $50,000.00
3A3 |Chemical Addition Building and Equipment 1, job 75,000.00 $75,000.00
3A4 Cell 2 Pump Station 11 job 80,000.00 $80,000.00
3A5 |Hydrogen Peroxide Building/Tank 1| job 75,000.00/ $75,000.00
3A6 |Yard Piping and Valves 1 job 225,000.00. $225,000.00
3A7 Electrical Wiring, Conduit and Connections 1 job 60,000.00] $60,000.00
3B Inside WTP (sum of all subitems) $3,673,000.00
3B1 |Structural (sum of all subitems) $230,000.00
3B1.1 |Excvavation & Backfill of WTP 1 job 70,000.00 $70,000.00
3B81.2 |Foundation 1 job 100,000.001 $100,000.00
3B1.3 |Pre-Engineered Metal Building (Furnish & Erect) 1| job 165,000.00, $165,000.00
3B1.4 |Reinforcing Stee! 1 job 15,000.00 $15,000.00
3B1.5 Concrete Pads and Grouting 1 job 50,000.00 $50,000.00
3B2 |Process Equipment (sum of all subitems) $2,299,000.00
3B2.1 |Primary Multimedia Filtration 3] ea j 120,000.00; $360,000.00
3B2.2 |EQ Tank 3| ea 6,000.00/  $18,000.00
382.3 |[UV/Ox Feed Pumps 3[setsof 2| 50,000.00/ $150,000.00
3B2.4 [Polishing Cartridge Filters 3/setsof 2| 60,000.00. $180,000.00
| 3B25 [UV/Ox System 3] ea 350,000.00] $1,050,000.00
3B2.6 |Air Compressor 1 ea 10,000.00 $10,000.00
3B2.7 |Composite Sampler 1, ea 6,000.00 $6,000.00
3B2.8 |Other Piping and Valves 1 Is 125,000.00{ $125,000.00
3B2.9 |Receive, Unload, Install & Test Process Equipment 11 job 400,000.00/ $<400.000.00
3B3 |Electrical Systems (sum of all subitems) $1,068,000.00
3B3.1 |Programable Logic Controller 1 ea 20,000.00] $20,000.00
3B3.2  |Motor Control Center 1] job 35,000.00/  $35,000.00
3B3.3 !Variable Speed Controllers 1] job 10,000.00! $10,000.00
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New Bedford Harbor Superfund Site

WTP Cost Estimate

1D # ITEM DESCRIPTION QUANTITY] UNIT COSTS ]'OTAL ]
3B3.4 |Destop Computer 1] ea 3,000.00! $3,000.00
3B3.5 Other electrical equipment, materials, installation 1] _job |1,000,000.00; $1,000,000.00]
3B4 |Building Systems (sum of all subitems) | $76,000.00
3B4.1 |Backflow Preventers 1 Is 6,000.00 $6,000.00
3B4.2 |HVAC Units 1 Is 30,000.00;  $30,000.00
3B4.3 [Fire Detection/Protection System 1/ job 25,000.00]  $25,000.00
3B4.4 |Security System 1 job 15,000.00 $15,000.00)
4 WTP Operation & Maintenance (Per Year) (sum of all subitems) L $3,320,000.00 |
j —
4A Startup & Operations (sum of all subitems) | $915,000.00
4A1  |O&M Manual Development 1] job 80,000.00  $80,000.00
4A2  [Testing and Shakedown 11 job 50,000.00,  $50,000.00]
4A3  |Plant Operators 1 Is 750,000.00! $750,000.00
4A4  |Systems Maintenance & Inspections 1 Is 35,000.00]  $35,000.00
dE
4B Utilities (sum of all subitems) $1,534,000.00
4B1 Electricity 1 Is 1,500,000.00; $1 ,500,000.Qg
4B2  [Water & Sewer 1 s 30,000.00!  $30,000.00
4B3  |Telephone 1 Is 2,000.00| $2,000.00
4B4  [City Water & Sewer Testing I 1 Is 2,000.00! $2.OOO.(E1
4Cc Supplies (sum of all subitems) $630,000.00
4C1 Treatment Chemicals 1 Is 350,000.00, $350,000.00
4C2  |Spare Parts and Tools 1 Is 15,000.00 $15,000.00
4C3  |Polishing Filters 1 Is 90,000.00 $90,000.00
4C4 UV Lamps and Tubes 1 Is 110,000.00/ $110,000.00
4C5 |H&S Equipment 1 s 30,000.00 $30,000.00
4C6 |lLaboratory Equipment 1 Is 20,000.00 $20,000.00
4C7  |Building Maintenance Materials 1 Is 10,000.00 $10,000.00
4C8 |Office Supplies 1 Is 5,000.00 $5,000.00
4D Sampling and Analysis (sum of all subitems) $110,000.00
4D1 Laboratory Support 1 job 30,000.00 $30,000.00
4D2  |Effluent Permit Sampling 1J Is 50,000.00 $50,000.00
4D3  |Plant Performance Sampling 1 Is 25,000.00 $25,000.00
4D4  |Waste Disposal Sampling & Testing 1 Is 5,000.00 $5,000.00
4E Record Keeping and Reporting (sum of all subitems) f $51,000.00|
4E1  |Monthly Permit Reports 1 job 36,000.00| $36,000.00
4E2  [Quarterly Status Reports 1] job | 15,000.00]  $15,000.00
|
4F |Improvements and Upgrades 1/ Is | 80,000.00]  $80,000.00
SUBTOTAL | $8,069,000.00
Contingency (20%) $1,613,800.00
T
| ]
| TOTAL | $9,682,800.00
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Cost Estimate Details

i

iD#  |ITEM DESCRIPTION
1 §Work Package Development (sum of all subitems)
i
i
1A |Engineering and procurement effort to develop a work package for the procurement of a pre-engineered
i building including excavation, concrete, backfill materials, the pre-engineered building(s), foundation
iconstruction, sump construction, and exhaust fans.
1
{
1B  |Engineering and procurement effort to develop a work package for the procurement of a Mechanical
|Subcontractor including piping and equipment installation, instrumentation and controls, floating pipe,
iprocess tanks(polishing filter sumps, hydrogen peroxide storage tank), and alum/polymer chernica!
lfeed systems,
!
|
1C  |Engineering and procurement effort to develop a work package for the procurement of a Electrical
| Subcontractor including the site utilities, process wiring, lighting, heating and cooling systems, and a
|security system
|
1D Engineering and procurement effort to develop a work package for the procurement of a Filtraticn
'System including the sand filter, cartridge filters, and the air compressors.
i
1E  |Engineering and procurement effort to develop a work package for the procurement of a UV/Oxidation
:System and a hydrogen peroxide feed system.
|
1F Engineering and procurement effort to develop a work package for the procurement of all the process
;pumps.
1G éEngineering and procurement effort to develop a work package for the procurement of a Motor Control
‘Center and a Programmabie Logic Controller.
1H i Engineering and procurement effort to develop a work package for the procurement for the cperation
{and maintenance of the treatment system. :
11 .Engineering and procurement effort to develop a work package for the procurement of laboratory
-analysis.
3 ‘New WTP Construction (sum of all subitems)
3A Outs:de WTP
3A1 Pumplng station located at each of the 4 CDFs for pumping process water to cell 1.
3A2 .Floating 10" HDPE piping used to transport the water from the CDFs to cell 1.
3A3 §Pumping station to pump process water from cell 2 to WTP
3A4 Pump house containing the necessary chemical feed systems to add alum to the pr00°ss water prior

to entering cell 1.




Cost Estimate Details

| Cost of constructing a building for a hydrogen peroxide tank, with electricity and a heating system

3A5
installed.
[
3A68 ;Other miscellaneous piping and valves invoived in transporting the water from the CDFs through celt 1
‘and to the WTP.
|
3A7 |Miscellaneous electrical equipment located outside he WTP.
3B |Inside WTP
381 |Structure
2
3B1.1 IWTP site preparation including site excavation and backfill.
381.2 éConcrete slab foundation for the new WTP.
3B1.3 Steel strut used to secure piping and electrical equipment within the WTP.,
|
3B1.4 [Concrete pads and grouting for the process equipment.
i
3B2 Process Equipment
3B2.1 Primary multimedia filtration system.

- 3B2.2 Holding tank for the process water prior to entering the polishing filter and UV/Ox system.

-Feed purips for pumping process water from holding tank through polishing filters and UV/OX System

382.3
382.4' Cartridge type filtration unit.
3B2.5 ;UV/Oxidation System
3B2.6 ;Air compressor for operating pneutomic valves and equipment.
3B3  Electrical systems
3B3.1 Programmable logic control system which will be used to control the process system.
383.2 :The Motor Controf Center containing the electrical equipment for the prccess system.
3B83.3 Variabie speed drives capable of controliing cell2 pumps as well as the polishing filter and UV/Ox feed \
pumps.
3834 :Desktop camputer used as an operator interface to control the WTP.
3B3.5 ;Other miscellaneous electrical equipment within the WTP.
- Composite sampler for colecting effluent samples prior to discharge.
' 3B4  Building Systems
~3B4.1 A backflow preventer is necessary to prevent the flow of water back to the city water supply.




R [N N S ———

Cost Estimate Details

3B4.2 |The HVAC or heating, venting and air conditioning units will supply heat, air conditioning and
'ventilation to the water treatment plant.
3B4.3 EA fire detection/protection system including smoke and heat detectors as well as a sprinkier system.
1
3B4.4 ;An alarm system to prevent entry of unauthorized persons.
4 ;WTP Oper-tion and Maintenance (per year)
4A ;Startup & Operation
4A1  Development of a WTP Operation and Maintenance manual.
i
4A2 ,:The initial period for testing and troubleshooting prior to operating the WTP at full capacity.
4A3 l Labor cost for two full time operators.
474 ?Labor cost for a system specialist to repair, perform equipment maintenance, or plant inspections.
4B fUtilities
| 4B1 Electrical power cost.
482 Water and sewage costs in the plant.
4B3 gTelephone costs in the plant.
4B4 ;Any necessary testing of the water and sewer utilities.
4C :Supplies
4C1  Treatment chemicals which may include alum or an algaecide.
4C2 :Spare parts and tools for use in the WTP.
4C3 jReplacement cartridges for the polishing filter.
4C4 {Rep!acement of UV lamps and tubes for the UV/Oxidation system.
4C5 ‘:Health and safety equipment including ppe, fire estinguishers, first aid kits, instrumentation, etc.
4C6 Laboratory equipment such as turbidity meters, pH meters, jar test apparatus, etc.
4C7 - Materials used to maintain the WTP building systems.
4C8  WTP office supplies.
4D Sampling and Analysis
4D1  Chemistry review of analytical data.
4D2  Permit sampling, necessary to characterize the WTP effluent.




Cost Estimate Details

4D3  |Additional sampling necessary to characterize WTP performance.

'

{
4D4 | Additional sampling to characterize any wastes that may be generated at the WTP.

4E Record Keeping and Reporting

4E1  |Preparation of reports summarizing the effluent quality on a monthly basis.

{
!

4E2  |Preparation of reports summarizing the WTP performance on a quarterly basis.

4F  |lmprovements and Upgrades

4F1  |Funding for potential changes in the future.
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PRELIMINARY SUBMITTAL REGISTER FOR NEW BEDFORD HARBOR WTP (TASK ORDER #17)
. _— 4025 Actual Gouvt,
Subtask No. 5&":‘::‘4 gz;f‘:'i‘::;?)" Transmittal No. Submittal A?;::a' Approval | Action Remarks
Date Date Code

PROJECT MANAGEMENT
WTP Design Work Plan Amendment GA
WTP Design Estimate N/A
WTYP Design Schedule
WTP Construction Work Plan GA
WTP Construction Schedule N/A
WTP Construction Estimate N/A
TECHNICAL DOCUMENTS
30% Design GA
90 % Design Interim Submittal GA
90 % Design 2nd Interim Submittal GA
90% Design Submittal GA
100% Design Submittal GA
Final Check Plans & Specifications GA
Final Approval Plans & Specifications GA
PLAN SUBMITTAL AMENDMENTS
SSHP GA
CDAP GA
cQCP GA
RCP LTR
WORK PACKAGES
Wark Package #1: Pre-Engineered Building Fi0
Work Package #2: Mechanical Subcontractor Fi0
Work Package #3: Electrical Subcontractor F10
Work Package #4: Filtration Systems Fio
Work Package #5: UV/Oxidation System Flo
Work Package #6: Pumps Fl0
Waork Package #7: Motor Control Center/PLC Fl0
Work Package #8: Operation and Manitenance FlO
Wark Package #9: Laboratory FIO
Specitication Section 01010: Summary of Work
Warranties, performance, and payment bonds,
insurance, and federal, state, and local permits.

Flo
Permits and license applications. FlO

WTPreg Page 1 of 8 Date: 12/01/1999 8:28 AM




PRELIMINARY SUBMITTAL REGISTER FOR NEW BEDFORD HARBOR WTP (TASK ORDER #17)

Submittal Description 4025 Approval Actual Govt,
Subtask No. (X = New Submi':tal) Transmittal No. Submittal p.,? o Approval | Action Remarks
- Date yp Date Code

Specification Section 01050 : Field Engineering
Submit name, address, telephone number and
qualifications of the surveyor, crew chief,
superintendent, and all other personnel assigned to
perfarm surveying on this project

GA
Verification of accuracy of survey work on site.
{Copies of or original field log books) Fio
Project Record Dacuments FIO
Calibration Certificates GA
Specification Section 01700: Project Closeout
Project Record Drawings Fio
Notice of Substantial Completion Fi0
Natice of Completion GA
Fina) Project Record Documents FI0
Decontamination Certification FIO
Evidence of Final Payment for Construction
Utility Services FIO
Final invoice GA
Divislon 2: SITE WORK
Specification Section 02210: Grading
Field Testing Controf Statement Fi0
Field Testing Controt Clean Borrow Materials
Reports Fi0
Specification Section 02221: Excavation,
Filling, and Backfilling {or Buildings
Field Density Test Results Fi0
Specification Section 02222: Excavation,
Trenching, and Backiilling for Utilities Systems
Field Density Test Reports FI0
Specification Section 02445: Bumper and
Guard Posts
Specification Section 02831: Chain Link Fence
Manufacturer Certitication that the chain link
tence and component materials meet the
specified requirements. Fi10
Specification Section 02935: Turf

Page20f8

Date: 12/01/1999 8:28 AM




PRELIMINARY SUBMITTAL REGISTER FOR NEW BEDFORD HARBOR WTP (TASK ORDER #17)
. 4025 Actual Govt.
Submittal Description . . rova .
Subtask No. (X = New Submi't)tal) Transmittal No. Submittal Ap1|_) e ! Approval | Action Remarks
Date yp Date Code '
Manufacturer's literature for erosion control material
FI0
Seed Manufacturer's Data fio
Fertilizer Manufacturer’s Data FiO
Lime Manufacturer's Data FlO
Laboratory Test Report on Topsoil FIO
Division 3: CONCRETE
Specification Section 03050: Concrete, General
Request to Use External Vibratars GA
Specification Section 03110: Concrete
Formwork
Specification Section 03200: Concrete
Reinforcement
Mill Test Certificates Fi0
Specification Section 03310: Cast-in-Place
Structural Concrete
Concrete Mix Design F10
Milt Certificates, Sieve Analyses, and Test Results
Fi0
Manufacturer’s Product Data for Curing Compound .
Flo
Batch Plant Requirements FIO
Written Notification of each Concrete Placement
GA
Request for Use of Type Htl Cement GA
Detailed Procedure for Concrete Repairs FIO
C. Testi
Q esting for Concrete FIo
Division 5: METALS
Specification Section 05500. Miscellaneous
Metals
Detail Drawings for Miscellaneous metal items Flo
Division 7: THERMAL & MOISTURE
PROTECTION
Specification Section 07920: Joint Sealing
Manufacturer's Material Data for Backing Fio
Manufactuiei's Waleriai Data for Bond Breaker Flo
Manufacturer's Material Data for Sealant FlO
Material Certificate for Sealant FiO
Division 8;: DOORS AND WINDOWS
Specification Section 08120: Aluminum Doors
and frames

WTPreg

Page 30f 8

Date: 12/01/1999 8:28 AM




PRELIMINARY SUBMITTAL REGISTER FOR NEW BEDFORD HARBOR WTP (TASK ORDER #17)

Submittal Description 402.5 Approval Actual Govt.
Subtask No. (X = New Submittal) Transmittal No. Submittal Type Approval | Action Remarks
Date Date Code
Manufacturer's Catalog Data fl0
Manufacturer’s Installation Instructions FIO
Laboratory test reports for full-glazed doors FIO
Specification Section 08360: Rolling Door
Manufacturer's Catiog Data FIO
0&M fnstructions FIO
Manufacturer's Instatiation Instructions FIO ‘
Specification Section 08700: Hardware:
Builder’s (General Purpose)
Manufacturer's Descriptive Data FI0
Specification Section 08810: Glass and Glazing
Manufacturer's installation Instructions FI0
Division 9: FINISHES
Specification Section 09900: Painting
Certificates of Compfiance for lead content FIO
Test Reports FIO
Manufacturer's Application Instructions FIO
Samples FI0
Division 10: SPECIALTIES
Specification Section 10430: Interior Signage
Manufacturer's Interior Signage FI0
Specification Section 10522: Portable Fire
Extinguishers
MFG. Data for Fire Extinguishers FIO
MFG. Data for Adjuncts FIO
MFG. Data for Wall Brackets Flo
MFG. Data for Replacement Paris FiO
Shop Drawings for Fire Extinguishers F10
Shop Drawings for Adjuncts FIO
Shop Drawings for Wall Brackets Fi0
Certiticates of Compliance FIO
Division 11: EQUIPMENT
Specification Section 11010: Mechanical
Equipment and {nstallation
Specification Section 11200: Combination
Steam Cleaner and Pressure Washer
Manufacturer’'s Data Fli0
O&M Instructions Fi0
Soap Solution Data FI0
\.
Page 4 of 8 Date: 12/01/1999 8:28 AM
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PRELIMINARY SUBMITTAL REGISTER FOR NEW BEDFORD HARBOR WTP (TASK ORDER #17)
4025 Actual Govt
Submittal Description . ] roval L .
Subtask No. (X = New Submi't)tal) Transmittal No. Submittal Ap-IP e Approval | Action Remarks
Date P Date Code
Specification Section 11310: Pumps
Pump System Manufacturer's Data Fi0
Spare Parts Manufacturer's Data FlO
Pump System Drawings FlO
Performance Test Reports FIO
Pump System Operation and Maintenance
Manual FIO
Specification Section 11311: Metering Pumps
Pump System Manufacturer’s Data Fi0
Spare Parts Manufacturer's Data FlO
Pump System Drawings Fi0
Performance Test Reports FiO
Pump System Operation and Maintenance
Manual FIO
Specification Section 11315: Tanks
Material Data GA
Venting and Pressure Relief Calculations FIO
Tank Detail Drawings GA
Tank Installation Instructions FIO
Tank QC and Testing Procedures Flo
Tank Unloading and Installation Instructions FIO
Shop Inspection and Test Record Reports FIO
Operation and Maintenance Manuals FIO
Warranty Certificate FiO
Specification Section 11345: Media Filtration
Mfg.'s Data for Filtration System GA
Specifcation Section 11347: Chemical Addtion
Systems
Mig's Data for Chemical Feed Systems Fio
Specification Section 11360: Air Compressor
Mfg's Data for Air Compressor FlO
Specification Section 11523: Polishing Filtration
Mfg.'s Data for Filtration System GA
Specification Section 11560: UV/Oxidation
System
Mfg.'s Data for UV/Oxidation System GA
Logic Diagram FIO
Equipment Loading Diagram FIO
Piping and Instrumentation Diagram FIO

WTPreg
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PRELIMINARY SUBMITTAL REGISTER FOR NEW BEDFORD HARBOR WTP (TASK ORDER #17)

Submittal Description 4025 Approval Actual Govt.
Subtask No. (X = New Submilztal) Transmittal No. Submittal p.IP e Approval | Action Remarks
= Date yp Date Code

Piping Drawings Fi0
Wiring Schematic FI10
Shop or Field Testing Reports FIO
Pasted Operating Instructions FI0
Operation and Maintenance Manual FIO
Specification Section 11630: Composite
Wastewater Sampler
Mig's Data FlO
Specification Section 11660: In-Line Static
Mixer
Mig's Data FlO
Division 12-16: SPECIAL CONSTRUCTION/
MECHANICAL
Specification Section 13120: Pre- Engineered
Bullding Systems
Design Analysis Data GA
Building System Detaiis, Design, and Erection
Drawings GA
Manufacturer's Qualifications Statements Fio
Building Erector's Qualifications and Experience
Statements Fio
Manufacturer's Building System Certificate and
Mill Certiticates

Fio
Exterior Wall Covering Sample GA
Roof Covering Sample GA
Factory Cotor Finish Sample GA
Specification Section 15011:
Meckanical, General Requirements
Certified List of Qualified Service Permanent
Organizations Fi0
Specification Section 15080: Piping and Valves
Piping and Valve Manufacturer's Material and
Equipment Data 10
Specification Section 16140: Hangers and
Supports
Manufactufer's Materials and Equipment Data

FIO
Location of Hangers and Supports (Drawings)

FIO
Specification Section 15620: Heating System:
Efectrical Unit-Heaters
Mfg.'s Data for Electric Heaters GA
Electric Heaters Operation and Maintenance
Manual Fio

WTPreo Page 6 of 8 Date: 12/01/1999 8:28 AM
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PRELIMINARY SUBMITTAL REGISTER FOR NEW BEDFORD HARBOR WTP (TASK ORDER #17)
. . ' - 4025 Actual Govt.
Submittal Description . . )
Subtask No. (X = New Submi‘:tal) Transmittal No. Submittal Aprro:aI Approval | Action Remarks
Date yp Date Code
Specification Section 15850: Exhaust Fans
Manufacturer’'s Equipment Data Fi0
Exhaust Fans Operation and Maintenance FIO
BARh 16: ELECTRICAL
Specification Section 16118: Underground
Conduit Duct Bank
Record Drawings Fio
Specification Section 16402: interior Wiring
Systems
Mfg.'s Data for Switches GA
Mfg.'s Data for Wire and Cables GA
Mfg.'s Data for Variable Frequency Drives GA
Mfg.'s Data for Circuit Breakers Fi0
Mfg.'s Data for Transformers Fio
Mfg.'s Data for Motor Controllers GA
Shop Drawings for Panelboards GA
Shop Drawings for Motor Control Centers GA
Specification Section 16723: Security
Alarm Systems
Door Switches and control panel Catalog Data
FlO

Manufacturer's Performance data FI0
Manufacturer's Wiring Diagram Fio
Specification Section 16910: Flowmetering and
Pressure Systems
Mfg.'s Data for Flow Meter Fi0
Mfg.’s Data for Flow Switches FIO
Mig.'s Data for Pressure Gauges Fi0
Specification Section 16926: Programmabie
Controllers (PLC)
Mfg.’s Data for Central Processor GA
Mfg.'s Data for Peripheral Equipment GA
PLC and Control Panel Drawings GA
Specification Section 16962: Level Systems
Mfg.'s Data for Level Switches Flo

o Mfg.'s Data for Level Transmitters 10
Specificaiion Section 16966: Anuunicators
Mfg.'s Data for Panel Features FIO

WTPreg Page 7 of 8 Date: 1270171939 8:28 AM




PRELIMINARY SUBMITTAL REGISTER FOR NEW BEDFORD HARBOR WTP (TASK ORDER #17)

. . 0. ctual ovt.
Submittal Description . 4 2.5 Approval Actua G )
Subtask No. (X = New Submittal) Transmittal No, Submittal Type Approval | Action Remarks
Date yp Date Code
Specification Section 16980: Afarm Data
Telemetering Systems
Mig.'s Data for Autodialer FlO
Mfg.’s Data for Battery Backup GA
Shop Drawings for Autodialer FIO
Dimensions of Accessories GA
Specification Section 16992: instrument Control
Panels
Manufacturer's Catalog Data FI0
Control Panel Features Flo
Layaut Dimensions GA
Wiring Diagrams FlO
Internal Equipment Layout Fio
{Spaecification Section 16995: Safety Monitoring
Sensor { Analyzers
Manufacturer's Catalog Data GA
Operation and Maintenance Manual Fio
NOTES:
WTPrag Page8 of B Date: 12/01/1999 8:28 AM
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