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1.0 - Introduction | %7

1.1 General

This report presents the 100% design for a Non-Time-Critical Removal Action (NTCRA) for ground-water
containment and treatment at the Solvent Recovery Services of New England (SRSNE) Site in Southington,
Connecticut (see Figure 1 for a site location map). This 100% design report was prepared on behalf of the

SRSNE Potentially Responsible Party (PRP) Group.

On October 4, 1994, the SRSNE PRP Group entered into an Administrative Order on Consent (Consent
Order) for a Removal Action with the United States Environmental Protection Agency (USEPA) for this
NTCRA (Docket No. 1-94-1045). Included as Appendix B of this Consent Order is a Statement of Work
(SOW) that defines the response activities and deliverable obligations that the SRSNE PRP Group is
obligated to perform pursuant to the Consent Order. The activities described in the SOW are based upon
the USEPA Action Memorandum for the SRSNE Site signed by the acting USEPA Region I Administrator
on April 1, 1993.

The NTCRA, as described in the SOW, consists of the following components:

1. The design and implementation of a ground-water containment and treatment system to prevent

migration of overburden ground water from the SRSNE Site; and

2. The performance of soil studies to acquire information for the USEPA’s use in planning and

directing future response actions at the SRSNE Site.

This 100% design report, which specifically addresses the first component of the NTCRA, has been prepared

in accordance with the requirements of the SOW,
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1.2 Site Background

The SRSNE site is located on approximately 14 acres of land on Lazy Lane in the town of Southington,
Connecticut. The current property was developed as two distinct areas with separate operating histories.
A portion of the property was used as a hazardous waste treatment, storage and disposal facility (TSDF).
This portion of the SRSNE Site is on the west side of the Boston and Maine (B&M) railroad tracks and
is identified as the "Operations Area" throughout this document. The remaining portion of the SRSNE Site
lying to the east of the railroad tracks and west of the Quinnipiac River was used by Cianci Construction
Company for storage of construction equipment and for truck washing from 1969 to 1988. This area is
identified as the "former Cianci property" throughout this document. Both of these areas are shown on the

Site Plan (Figure 2).

In 1955, SRS, Inc. began operating a TSDF in the Operations Area. Starting in 1960, this facility was
operated by SRSNE, Inc. From 1955 until 1988, the primary activities in the Operations Area were the
distillation of spent solvents for recovery and resale. From 1988 until 1991, the primary activities in the
Operations Area were fuel blending and waste transfer operations. In 1991, SRSNE, Inc. was forced to
discontinue operating, because it failed to satisfy the conditions of its permit to operate a TSDF under the

Resource Conservation and Recovery Act (RCRA).

From 1955 until 1991, waste materials in tanks, drums, and other containers were stored in the Operations
Area. During this period, leaks and spills from these tanks, drums, and other containers allegedly
contaminated the soil and ground water at the SRSNE Site. Between 1955 and 1967, waste materials were
allegedly stored and/or disposed of in two unlined lagoons in the Operations Area. From about 1967 until
1974, an open-pit incinerator in the Operations Area was allegedly used to dispose of waste materials.
Storm water, surface runoff, and water from cooling towers and from the distillation processes and drum-
cleaning operations, which potentially contained waste materials, were allegedly discharged into a storm

drain that ran easterly from the Operations Area and ultimately into the Quinnipiac River.
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In 1977 and 1979, the town of Southington shut down two of its public drinking water wells due to the

presence of elevated levels of organic compounds. These two wells are located approximately 1,900 and

1,300 feet south of the SRSNE facility.

In 1979, the USEFPA filed suit against SRSNE, Inc. under RCRA for allegedly contaminating the two
production wells and under the Clean Water Act for unpermitted discharge of pollutants into the Quinnipiac
River. In 1983, SRSNE, Inc., the USEPA, and others entered into a Consent Decree which required
SRSNE, Inc., among other things, to construct a network of wells (referred to herein as the "on-site
interceptor system") along the eastern perimeter of the Operations Area in order to reduce the migration
of potentially contaminated ground water from the site, and to construct a cooling tower/air stripper to
remove organic compounds from ground water captured by the on-site interceptor system. The Consent
Order also required SRSNE, Inc. to construct a second network of wells to the southwest of the Operations
Area (referred to herein as the "off-site interceptor system") that was never used due to the failure of the

Connecticut Department of Environmental Protection (CT DEP) to permit the system.

In 1983, the USEPA placed the SRSNE Site on the National Priorities List (NPL), making it eligible for
federal assistance for study and cleanup under the 1980 Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), also known as Superfund. In 1986, SRSNE, Inc. began
operating the on-site interceptor system and the associated cooling tower/air stripper treatment system. The
cooling tower/air stripper treatment system was replaced in 1992 with an ultra-violet (UV)/oxidation
(hereafter referred to as enhanced oxidation) treatment unit purchased from Vulcan Peroxidation Systems,

Inc. (VPSI) that was operated by the CT DEP from June 1992 to October 1994,

In 1990, NUS Halliburton Corporation (HNUS) was retained by the USEPA to conduct a Remedial
Investigation/Feasibility Study (RI/FS) to evaluate the extent of contamination, risks to human health and
the environment, and alternatives for cleaning up the SRSNE Site. The RI was completed in May 1994,

and the FS is currently underway.
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Within the last several years, the USEPA has completed two Removal Actions in the Operations Area. The

first was conducted in September 1992, during which the USEPA excavated and disposed of contaminated
sediments from two catch basins; excavated and disposed of PCB-containing sediments from a drainage
ditch; constructed covered drains in the ditch; erected fencing; and disposed of drums containing
decontamination water from previous field investigations at the SRSNE Site. In J anuary 1994, the USEPA
performed a second Removal Action to dispose of waste chemicals from a building in the Operations Area,

to prevent releases from drums and smaller containers.

Based on the on-going investigations at the SRSNE Site, the USEPA determined that the existing on-site
interceptor system was not effectively preventing the ‘continued migration of contaminants into the
overburden aquifer. In 1992, the USEPA commenced an Engineering Evaluation/Cost Analysis (EE/CA)
to evaluate potential alternatives that could be implemented as a NTCRA, meaning that the response action
would have at least a six-month planning period after USEPAs decision to respond and prior to initiation
of the action. After a public comment period, the USEPA issued an Action Memorandum for the SRSNE
Site on April 1, 1993, which requires the implementation of a NTCRA. In January 1994, the PRP Group
voluntarily began field work on the NTCRA in advance of the effective date of the Consent Order (October
4, 1994). Therefore, many of the requirements of the Consent Order described in the SOW have already

been met.

13 Overview of Non-Time-Critical Removal Action

The SOW defines the response activities and deliverable obligations for the NTCRA that the PRP Group
must perform pursuant to the Consent Order. The SOW sets the following specific activities for the

NTCRA:

* Soil Studies of the Operations Area;

« Additional Studies;
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* Design of a Ground-Water Containment System;

e Design of a Ground-Water Treatment System;

Implementation of the Ground-Water Containment and Treatment System; and

Completion of Ground-Water Containment and Treatment.

Reports covering the Operations Area soil studies and additional studies were submitted to the USEPA and

CT DEP on June 15, 1994 and June 29, 1994, respectively, and are not addressed by this report.

This 100% design report is the third and final deliverable specified by the SOW for the design of the
ground-water containment and treatment system. The first deliverable, entitled "Final Soil, Ground-Water
and Additional Studies Work Plan for the SRSNE Superfund Site," was prepared by ENSR Consulting and
Engineering (ENSR) on behalf of the SRSNE PRP Group and submitted to the USEPA and CT DEP on
March 14, 1994. The second deliverable, also prepared by ENSR and entitled, "Ground-Water Technical
Memorandum,” was submitted to the USEPA and CT DEP on June 15, 1994.

The "Ground-Water Technical Memorandum” contained recommendations for the ground-water

containment and treatment system as outlined below.
Ground-Water Containment System
» Wells should be screened across the outwash and till;

» Wells should be constructed of stainless steel, continuous-slot well screens, and stainless steel or

polyvinyl chloride (PVC) riser pipe;

* Well screens should be sized and located to minimize the possibility of dewatering the well screen;
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* Sand packs should be extended upward as high as feasible to facilitate collection of overburden

ground water above the well screen and should be sized to minimize silt production;
¢ Individual pumps and controllers should be installed in each well; and

* All system components, including wells, valves, flow meters, pumps, and effluent piping, should be

selected and designed to accommodate periodic operation and maintenance (O&M) activities.

Ground-Water Treatment System

* An equalization tank should be provided to dampen short-term variations in the flow and chemical

loading to the treatment system;
* A metals/solids pretreatment system, including a clarifier and granular media filtration, should be
provided to remove metals (particularly iron) and suspended solids prior to the enhanced oxidation

treatment system;

* An enhanced oxidation treatment system manufactured by VPSI should be provided to treat

organic compounds in the ground water;

* A liquid-phase granular activated carbon (GAC) treatment system should be provided to remove

residual hydrogen peroxide following the enhanced oxidation treatment system;
» The treatment system should discharge to the Quinnipiac River; and

 The treatment system building should be located in the northwest quadrant of the former Cianci

property adjacent to the Containment Area.
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In a letter dated September 9, 1994, the USEPA approved the "Ground-Water Technical Memorandum"

and established a submittal due date of December 15, 1994 for this 100% Design Report.

The NTCRA Containment Area, as established in the SOW, is shown on the Site Plan (Figure 2). This area

is generally bordered as follows:
1) o the west by the Operations Area;
2)  To the north by an existing underground 36-inch-diameter reinforced concrete pipe (RCP);
3)  To the east by the "lower till window," where no basal till is found in the subsurface geology;
and
4)  To the south by the former Cianci property line.
The NTCRA consists of the following components:

* Withdrawal of ground water from the Containment Area;

» Treatment of the ground water using a metals pretreatment system, an enhanced oxidation

treatment system, and a liquid-phase GAC treatment system;

* An air treatment system that utilizes a blower and vapor-phase GAC to collect and treat vapors

from the ground-water treatment system; and

* Discharge to the Quinnipiac River in accordance with the discharge limitations to be determined

by the CT DEP.

As specified in the SOW, this 100% Design Report contains the following:

* The basis of design and design bid package for the ground-water containment system;
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* The basis of design and design bid package for the ground-water treatment system; and

* A Demonstration of Compliance Plan that describes how the performance standards listed in the

SOW will be achieved, maintained, and demonstrated.

Once the USEPA approves this 100% Design Report, the SOW specifies that an implementation schedule
be submitted to the USEPA and CT DEP. This implementation schedule must contain the following

deadlines:

* Substantial completion of construction and initial start-up of the ground-water containment and

treatment system within 90 days of USEPA approval of the 100% design report; and

* Completion of construction and achievement of the performance standards for the ground-water
containment system contained in the SOW within 30 days of substantial completion of construction

and initial system start-up.

1.4 Report Organization

Following this introductory section, Section 2.0 contains a description of the pre-design activities that were
conducted to develop the necessary data for the ground-water containment and treatment system design.
The supporting information for Section 2.0 is presented in Appendices A, B, C, and D. In Section 3.0, the
ground-water containment and treatment system design is described, with supporting details contained in
Appendices E and F. Appendix G contains the Demonstration of Compliance Plan, which describes how

the performance standards listed in the SOW will be achieved, maintained, and demonstrated.
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2.0 - Pre-Design Activities B AZ?

2.1 General

In order to develop the necessary data to complete the design for the ground-water containment and
treatment system, Blasland, Bouck & Lee, Inc. (BB&L) completed a number of pre-design activities in
September and October 1994. These activities included:

* Installation and development of five recovery wells, with associated piezometers;

» A ground-water pumping test consisting of a step-drawdown test, a constant-rate test, and a

TecCovery test;

« Collection of ground-water samples during the recovery well development and pumping test to

characterize the expected influent to the treatment system;

* A metals/suspended solids treatability test to define the requirements of the metals pretreatment

system;

* An assessment of siting factors to determine the most appropriate location for the treatment system

building; and

+ Consideration of potential ground-water discharge limitations to be established by the CT DEP.

A more detailed description of these activities is provided below.
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2.2 Ground-Water Containment System

A number of hydraulic tests were completed to develop the data necessary to complete the ground-water
containment system design. The general purpose of the aquifer tests was to determine flow-system
hydraulic coefficients, to characterize the physical system, and to construct a system-representative
conceptual model to support numerical ground-water flow modeling. Following calibration of the numerical
model to steady-state head conditions in the Containment Area, the model was used in a predictive mode
to simulate and evaluate containment scenarios. Appendix A presents the results of ground-water
investigations, while Appendix B presents the results of the modeling performed to identify an appropriate

remedial design for containing overburden ground water.

2.2.1 Recovery Well Development and Hydraulic Evaluation

BB&L installed a total of five overburden recovery wells (RW-1 through RW-5) in the Containment
Area during late September to early October 1994, as identified on Figure 2. (Note: Recovery Well
RW-5 is shown as Monitoring Well MRW-5 on Figure 2 and all other figures in this report, since it
is located outside the Containment Area and will not be used as part of the ground-water containment
system). The recovery wells consisted of 6-inch-diameter well installed at a depth of approximately
25 to 30 feet below grade. [Each of the wells was constructed of a 15-foot-long, 6-inch-diameter,
continuous-wound, 0.020-inch stainless steel slot-screen set at the top of bedrock. A 6-inch-diameter
Schedule 80 PVC riser pipe was installed to extend from the top of the screen to above ground
surface. A filter pack consisting of Morie No. 0 sand was installed from the bottom of the screen to
a depth of 5 feet below grade. The remaining depth was backfilled with a cement-bentonite grout
mixture and an 8-inch-diameter steel protective casing with locking cap was installed around the

recovery well.
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Following the installation of recovery wells, the water levels were measured, and the wells were surged

for approximately two hours. The wells were then pumped at a relatively constant rate for a period
- of approximately three to five hours to estimate the hydraulic coefficients of the surrounding

formation.

2.2.2 Pumping Tests

A 48-hour constant-rate pumping test was conducted at Recovery Well RW-2 to further quantify the
bulk hydrogeologic parameters (e.g., transmissivity and storativity) of the saturated zone in the
— Cohtainment Area. A preliminary step-drawdown test of approximately 8 hours was implemented
prior to the 48-hour constant-rate pumping test to identify a suitable pumping rate for the constant-
rate test. Based on the results of the step-drawdown test, a pumping rate of 1.8 gallons per minute

(gpm) was selected for the constant-rate test.
The constant-rate pumping test involved pumping ground water from RW-2 and measuring the change
in water levels in the recovery well and other monitoring wells/piezometers proximate to RW-2.

— Following completion of the 48-hour constant-rate pumping test, a 24-hour recovery test was

conducted.
2.2.3 Ground-Water Modeling
The objectives of the ground-water flow modeling were to:

— 1)  Develop a three-dimensional, numerical ground-water flow model that represents ground-water

flow conditions within and between the overburden and top of bedrock;

2)  Use the model to simulate the steady-state overburden ground-water capture zone that may be

achieved during simultaneous pumping of ground water in the Containment Area;
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3)  Augment the simulated pumping array to identify a remedial pumping scenario that, based upon

steady-state flow simulation, appears to hydraulically control the overburden ground water

within the Containment Area;

4)  Produce simulated contour maps showing the pre-pumping ground-water elevations, and the
pumping ground-water elevations and simulated ground-water flowlines within the overburden

and the top-of-bedrock flow systems;

5)  Provide cumulative and steady-state discharge estimates for the ground-water treatment system

design; and

6) Identify key areas where hydraulic containment will need to be demonstrated during the

Demonstration of Compliance, including stagnation points and ground-water flow divides.

The results of the ground-water modeling are presented in Appendix B. The ground-water containment

system design that was developed based on the modeling results is described in detail in Section 3.0.

2.3 Ground-Water Sampling and Treatability Testing

In conjunction with the field activities for the containment system pre-design activities, BB&L collected
samples of ground water to characterize the influent to the ground-water treatment system. Near the end
of recovery well development, one round of ground-water samples was collected at each of the five recovery
wells. The total pumping time, total volume pumped, and the average flow rate during development for

each of the recovery wells are presented below.
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for the following analyses:

e Parameter G

l Total Pumping Time | Total Volume Pumped Average Flow Rate
Recovery Well (Hours) (Gallons) (:_EPE)
RW-1 4.9 835 2.8
RW-2 4.0 965 4.0
RW-3 2.7 365 2.3
RW-4 4.0 1,200 5.0
RW-5 7.0 480 | 1.1

Organic Compounds including Ketones SW-846 8240
Alcohols SW-846 8015
Total Suspended Solids (TSS) USEPA 160.2
Total Iron USEPA 200.7
Total Copper USEPA 200.7
Total Lead USEPA 239.2
Total Nickel USEPA 200.7
Total Zinc USEPA 200.7
Total Manganese USEPA 200.7
Total Arsenic USEPA 206.2
Total Cadmium USEPA 200.7

Each of the collected samples was submitted to Upstate Laboratories, Inc. (Upstate) of Syracuse, New York

pumped from the well. The samples were submitted to Upstate for analysis of the same parameters as the

211

Laboratory Analytical Report is included in Appendix C.
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Additionally, during the recovery well development process, field tests for pH, temperature, and conductivity

were conducted. The results of the laboratory and field testing are summarized on Table 1, and the

In conjunction with the pumping test, one round of samples was also collected near the end of the pumping
test at Recovery Well RW-2. The samples were collected after Recovery Well RW-2 had been pumped at

an average flow rate of approximately 1.8 gpm for 48 hours, or after approximately 5,200 gallons had been
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samples from the well development process. Additionally, field tests for pH, temperature, and conductivity

were conducted during the pumping test. The analytical results from the pumping test are also summarized

on Table 1, and the Laboratory Analytical Report is included in Appendix C.

BB&L also collected one gallon of ground water from each recovery well during the well development
process, composited the samples, and submitted them to Parkson Corporation of Fort Lauderdale, Florida
for treatability testing. The purpose of the treatability testing was to determine the most appropriate
pretreatment system for removal of metals (specifically iron) and suspended solids from the pumped ground
water. The treatability testing program was designed to determine the most effective pH, polymer
flocculation agent, and solids loading to eﬂ”ectivély pretreat the ground water to allow the enhanced
oxidation system to effectively treat organic constituents in the ground water. The treatability testing results
are presented in Appendix C. In summary, the treatability testing showed the following conditions to be

the most effective:

 Addition of caustic soda to raise the pH of the ground water to approximately 9.0;

 Addition of approximately one milligram per liter (mg/l) of a non-ionic polymer to enhance
flocculation;

* Recycle of approximately 7,200 mg/1 of suspended solids to enhance overall solids precipitation and
flocculation;

* Use of a Lamella® gravity settler with a surface loading rate of approximately 0.32 gpm per square
foot of clarification area; and

« Use of a DynaSand” filter at a loading rate of approximately 3.94 gpm per square foot of filtration

arca.

The results of the treatability testing are summarized below.
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I Parameter | Influent Lamella® Efffuent l DynaSand Effluent
| Total Iron (mg/1) 8.7 1.1 0.93

TSS (m 831 <20 <15

The total iron results are based on samples submitted by Parkson Corporation to Upstate, while the TSS

results were obtained by Parkson during the treatability testing.

2.4 Ground-Water Treatment System Building Siting Assessment

An assessment was conducted to determine the most appropriate location for the treatment system building,
the support facilities to be included within the building, and the utilities necessary to service the treatment
system building. To minimize pumping and to facilitate discharge, the treatment system building will be
located just north of the Containment Area (approximately 400 feet from Lazy Lane) and east of the existing
dirt access road (towards the river). The existing dirt access road will be improved with 12 inches of gravel
laid on a woven geotextile to ensure year-round access to the treatment system building. Parking and
turnaround areas will be provided adjacent to the treatment system building. The building will be located
outside of the 100-year flood limit and wetlands defined by the "SRSNE Site Remedial Investigation Report"
(HNUS, May 1994).

All treatment equipment will be located inside of the building, and the treatment system will discharge to
the existing underground 36-inch-diameter RCP that runs from the Operations Area to the Quinnipiac
River. The treatment system building will not be designed to accommodate office space, drinking water,

or sanitary facilities.

Electric service to the treatment system building will be provided by Connecticut Light and Power (CL&P).
The required electric service is available from a power pole located on Lazy Lane. Based on CL&P’s

requirements, service from Lazy Lane to the treatment system building will be conducted via a buried
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electrical cable, and a pad-mounted electrical transformer will be constructed adjacent to the treatment

system building.

Natural gas service is not available on Lazy Lane adjacent to the SRSNE Site and would need to be
provided from approximately one mile away to the west or from the east side of the Quinnipiac River.
Therefore, electric heat will be utilized to maintain the temperature in the treatment system building above

freezing.

Potable water service is available on Lazy Lane adjacent to the SRSNE Site. However, there is no sanitary
sewer service on Lazy Lane. Potable water service will be provided to the treatment system building for the
purpose of providing wash water for the treatment process, an eyewash/safety shower, and a sink to be used
for hand washing. The eyewash/safety shower and sink will discharge into the influent equalization tank of

the treatment process.

2.5 Ground-Water Treatment System Effluent Limits

A September 30, 1994 meeting was held between the PRP Group, ENSR, and the CT DEP to discuss the
effluent limits for the ground-water treatment system. As described in a letter dated October 3, 1994 to Mr.
Ken Major of CT DEP from Mr. Anthony Silva, PE., of ENSR, interim effluent limits for the ground-water
treatment system will be established by the CT DEP for a period of time, until sufficient Containment Area
ground-water treatment system flow and effluent data are available. The effluent limits contained in the
Emergency Authorization for the on-site interceptor system will be utilized by CT DEP as the basis for
establishing the interim effluent limits. Once the CT DEP determines that sufficient data is available from
the ground-water treatment system, effluent limits for selected parameters will be evaluated and may be
revised based on water quality and Best Available Technology Economically Achievable (BAT) criteria. At

that time, these effluent limits will replace the interim effluent limits. A copy of the draft substantive
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requirements for the ground-water treatment system issued by CT DEP in mid-November 1994 is presented

in Appendix D. The effluent limits contained in this document are summarized on Table 2.
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3.1 General

This section outlines the basis of design of the NTCRA ground-water containment and treatment system.
Included in this section is a description of the basis of key design conditions such as treatment system design
flow rate, influent concentrations, and target efluent concentrations. Also included are detailed descriptions

of all components of the ground-water containment and treatment system.

3.2 Ground-Water Influent Concentrations and Treatment Objectives

The treatment system design influent concentrations and the target effluent concentrations are presented
on Table 2. The influent basis of design concentrations are based on the results of the pre-design sampling
and analysis activities performed by BB&L in September and October 1994. As shown on Table 2, a range
of treatment system influent concentrations was developed for both organic and inorganic parameters. To
be conservative, the high end of the range of influent concentrations given were based on the highest
detected concentrations from samples collected either during the recovery well development process or
during the pumping test. The lower end of the range of influent concentrations were based on the average
concentrations of samples obtained from each of the five recovery wells during the recovery well
development process. The following are specific protocols used to develop the treatment system influent

concentrations presented on Table 2.

1. The higher treatment system influent concentrations were based on the highest concentrations

found during the recovery well development process and the pumping test at Recovery Well RW-2,

2. These higher concentrations were compared to the highest concentration obtained by ENSR during

the pumping test conducted in April 1994, as reported in the "Ground-Water Technical
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Memorandum.” In all cases, the higher influent concentrations exceeded the highest concentrations

obtained by ENSR.

3. For the purposes of calculating the lower treatment system influent concentrations, parameters
reported as less than the detection limit at a particular recovery well were assumed to be equal to

that detection level.

4. If detectable concentrations of a parameter were not found either during the recovery well
development process or the pumping test, the treatment system influent concentrations were
assumed to be equal to the numerical average of the detection limits of a particular parameter at

each of the recovery wells.

The treatment system target effluent concentrations presented on Table 2 for organic parameters were
developed by VPSI based on the range of influent concentrations developed by BB&L. VPSI developed
these target effluent concentrations based on the enhanced oxidation treatability testing results presented
in the "Grouhd-Water Technical Memorandum" and on operating data obtained from the enhanced
oxidation treatment system used in conjunction with the on-site interceptor system in the Operations Area
from June 1992 to October 1994. For comparison, the effluent limits issued by the CT DEP for the
NTCRA treatment system are also presented on Table 2. As shown on Table 2, the treatment system target
effluent concentrations for organic parameters are all at least a factor of 10 lower than the draft effluent
limits. However, actual effluent concentrations may vary due to actual influent concentrations and field

conditions.

The chemical compounds that limit the design of the enhanced oxidation treatment system are primarily
acetone and 1,1,1-trichloroethane, and to a lesser extent 1,1-dichloroethane and methylene chloride. The
1,1,1-trichloroethane and 1,1-dichloroethane will be removed by the liquid-phase GAC treatment system that

follows the enhanced oxidation treatment system. However, acetone and methylene chloride are not readily
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treated by liquid-phase GAC, so there will be no additional treatment of these parameters following the

enhanced oxidation treatment system.

3.3 System Components

3.3.1 General

This section provides a detailed description and basis of design for all specified process equipment for
the ground-water containment and treatment system. The general layout of the ground-water
containment and treatment system is shown on Sheet 1 of the Design Drawings, ‘which are provided
in Appendix E. A process flow diagram, which shows the arrangement of various process equipment,
is included on Sheet 2 of the Design Drawings. Additional equipment and design details related to
implementation of the NTCRA are contained on the remaining sheets of the Design Drawings, Special

Conditions, and Material and Performance Specifications (Appendix E).

3.3.2 Overview of Ground-Water Containment and Treatment System

The ground-water containment system for the NTCRA will consist of a series of 11 vertical recovery
wells (including four existing recovery wells) and a downgradient hydraulic barrier (i.e., sheet-piling).
The water collected from the Containment Area will be pumped to the ground-water treatment system
located in a treatment system building. The water will first be collected in a 10,000-gallon flow
equalization tank, from where it will be pumped through a metals pretreatment system to remove
suspended solids and metals. Following metals pretreatment, the water will be treated to remove
organic compounds using an enhanced oxidation treatment system, followed by a liquid-phase GAC
treatment system to remove residual peroxide from the enhanced oxidation process to address

potential aquatic toxicity. The treated water will be discharged to the Quinnipiac River through the
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existing 36-inch-diameter underground gravity discharge pipe located on the northern boundary of the

Containment Area.

The ground-water treatment system will be designed for a flow rate of 100 gpm. This design flow rate

has been developed in order to achieve the following:

* Contain ground water in the Containment Area based on the flow rates estimated using ground-

water modeling presented in Appendix B;

* Provide sufficient capacity to accommodate increased pumping rates during the initial

dewatering of the overburden ground water;

 Provide sufficient capacity to facilitate routine maintenance of process equipment, such as the
enhanced oxidation treatment system, without completely shutting down the ground-water

extraction system; and

« Provide sufficient capacity to treat additional ground water that may be generated on the site

from such activities as monitoring well sampling.

3.3.3 Ground-Water Containment System

The ground-water containment system design is based upon the results of the ground-water modeling
presented in Appendix B. The ground-water containment system consists of a series of 11 vertical
recovery wells installed within the Containment Area, with submersible well pumps all connected to
a common header leading to the ground-water treatment system. The containment system also

includes a downgradient hydraulic barrier consisting of a steel sheet-pile wall that extends to bedrock.
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The containment system design basically follows the recommendations contained within the "Ground-

Water Technical Memorandum" regarding well construction and operation controls. The 11 vertical
recovery wells will include the four recovery wells installed as part of the pre-design activities. The
vertical recovery wells will be located immediately upgradient and along the sheet-pile wall and be
spaced approximately 50-70 feet apart. Each recovery well will be designed to pump up to 9 gpm and
will be activated based on the ground-water level in the well. A description of the ground-water

containment system components is provided below.

Equipment

Well Purﬁp

Quantity: 11

Manufacturer: Grunfos

Type: Submersible Environmental

Flow Rate: 9 gpm

Electrical: 230 volt, single-phase
Controls/Gauges/Alarms

A. Controls

1. Remote start/stop in treatment system building
2. Level controls to control pump operation

B. Gauges
None
C. Alarms

High level alarm in each well

3.3.4 Ground-Water Treatment System

The ground-water treatment system consists of a metals pretreatment system, enhanced oxidation
treatment system, liquid-phase GAC treatment system and an air treatment system. The ground-water
treatment system and all associated equipment will be housed in a treatment system building located

adjacent to the Containment Area. The treatment system building, which will be approximately 80

feet by 80 feet in size, will be a pre-engineered metal building with a concrete floor slab, structural
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steel frame, and metal panels for the exterior and interior walls and roof. A description of the

treatment system components is provided below.

3.3.4.1 Metals Pretreatment System

The influent from the ground-water containment system will be pumped to the metals pretreatment
system. The metals pretreatment system is designed to operate at a flow rate of 100 gpm and to
remove influent inorganics (primarily iron and suspended solids) to below the target effluent

concentrations presented on Table 2.

The metals pretreatment system will consist of a 10,000-gallon flow equalization tank followed by
a 1,000-gallon clarifier feed tank, where caustic soda will be added to adjust the pH from
approximately 7.0 to 9.0. Water from the clarifier feed tank will flow to a rapid mix chamber,
where polymer will be added; a slow mix chamber, where flocculation will occur; and then to a
clarifier, where s.olids will settle out. The caustic soda will be stored in 55-gallon drums and added
to the clarifier feed tank via one of two metering pumps. The polymer will be stored in 55-gallon
drums and added to the rapid mix chamber via one of two metering pumps. Effluent from the
clarifier will overflow by gravity to a sand filter and then to a 3,000-gallon oxidation feed tank,
where sulfuric acid will be added to adjust the pH from approximately 9.0 to 7.0. The water will
then be pumped to the enhanced oxidation treatment system. The sulfuric acid will be stored in
55-gallon drums and added to the oxidation feed tank via one of two metering pumps. Caustic
soda and sulfuric acid addition will be controlled based upon pH. Polymer addition will be

controlled based upon flow.

The sludge from the bottom of the clarifier will be pumped to a sludge thickener tank and then to
a sludge dewatering filter press. A portion of the sludge from the bottom of the clarifier will be
recycled back to the flow equalization tank to enhance precipitation and flocculation in the clarifier.

The filter press will utilize the compaction pressure of the sludge pump to dewater sludge into filter
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cakes of 25 to 60 percent solids. The filter cake will be dropped into a collection hopper and

transferred into containers for off-site disposal. Supernatant from the sludge thickener, filtrate
from the filter press, continuous backwash from the sand filter, and any water collected in the

treatment system building sump will be directed back to the equalization tank.

The equalization tank, clarifier feed tank, clarifier (including flash and slow mix chambers), sludge
thickener, sand filter, and oxidation feed tank will all be equipped with covers and vented to a
blower included as part of the air treatment system. Below is a list of preliminary equipment,

controls, gauges, and alarms to be provided as part of the metals pretreatment system.

Equipment
1. Equalization Tank

Material: Steel
Diameter: 14 feet
Height: 10 feet
Capacity: 10,000 gallons

2.  Mixer for Equalization Tank

Quantity: One
. Manufacturer: Lightning or equal
Motor Type: TEFC
Horsepower: 4
Electrical: 230 volt, three-phase

3. Clarifier Feed Tank

Material: Steel
Length: 6 feet
Width: 6 feet
Height: 5 feet
Capacity: 1,000 gallons

4.  Caustic Metering Pumps

Quantity: 2

Manufacturer: Pulsafeeder or equal

Capacity: 0.10 to 0.02 gallons per hour (gph)
Motor Type: TEFC

Electrical: 115 volt, single-phase
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10.

Mixer for Clarifier Feed Tank

Quantity:
Manufacturer:
Motor Type:
Horsepower:
Electrical:

Clarifier

Manufacturer:

Model:

Type:

Weight:

Total Volume:

Rapid Mix Chamber Capacity:
Slow Mix Chamber Capacity:
Sludge Hopper Capacity:
Material:

Sand Filter

Manufacturer:
Model:

Inside Diameter:
Top Height:
Sand Required:
Pressure Drop:

Oxidation Feed Tank

Material:
Length:
Width:
Height:
Capacity:

Mixer for Oxidation Feed Tank

Quantity:
Manufacturer:
Motor Type:
Horse Power:
Electrical:

Sludge Thickener Tank

Material:

Type:

Diameter:
Height:
Capacity:

One
Lightning or equal
TEFC

Y2
230 volt, single-phase

Hoffland Environmental or equal
600/60/5B

Inclined plate

37,150 pounds (operating)

2,918 gallons

67 gallons

270 gallons

1,550 gallons

A-36 carbon steel

Parkson Corporation or equal
DSF-38

7 feet

21 feet

9.5 tons

2 feet

Steel
8 feet
8 feet
8 feet
3,000 gallons

One
Lightning or equal
TEFC

12
230 volt, three-phase

Steel

Conical bottom
10 feet

11 feet

6,400 gallons
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11.

12.

13.

14.

15.

16.

17.

Flash Mixer for Clarifier

Quantity:
Manufacturer:
Motor type:
Horsepower:
Electrical:

Slow Mixer for Clarifier

Quantity:
Manufacturer:
Motor type:

Horsepower:
Electrical:

Polymer Metering Pumps
Quantity:

Manufacturer:
Capacity:
Motor Type:
Electrical:

Influent Transfer Pumps

Quantity:
Manufacturer:
Motor Type:
Drive:
Electrical:

Oxidation Feed Pumps

Quantity:
Manufacturer:
Motor Type:
Drive:
Electrical:

Acid Metering Pumps
Quantity:

Manufacturer:
Capacity:
Motor type:
Electrical:

One
Lightning or equal
TEFC

1/4
230 volt, single-phase

One

Lightning or equal

TEFC, 10.5 to 52 revolutions per minute (rpm),
variable speed

1/4

230 volt, single-phase

2

Pulsafeeder or equal
0.003 to 0.012 gph
TEFC

115 volt, single-phase

2

Goulds Pumps, Inc. or equal
TEFC

VFD

230 volt, three-phase

2

Goulds Pumps, Inc. or equal
TEFC

VFD

230 volt, three-phase

2

Pulsafeeder or equal
0.009 - 0.036 gph
TEFC

115 volt, single-phase

Sludge Pumps (to Gravity Thickener)

Quantity:

Manufacturer:

Type:

2
Wilden Pumps or equal
Pneumatic
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18.  Sludge Pumps (to Filter Press)

Quantity:
Manufacturer:
Type:

19. Filter Press

Manufacturer:
Type:
Capacity:
Height:
Width:
Length:

20.  Air Compressor

Quantity:
Manufacturer:
Type:
Horsepower:
Tank Capacity:
Electrical:

21.  Sump Pump
Quantity:

Manufacturer:

Type:

Casing Material:

Horsepower:
Electrical:

Controls/Gauges/Alarms

A. Controls

A complete programmable logic control (PLC) unit will be included for the metals pretreatment

system to control pumping, mixing, chemical feed, sludge processing, and other processes. A

2
Wilden Pumps or equal
Pneumatic

Hoffland Environmental or equal

Air-operated plate shifter
15 cubic feet

63 inches

41 inches

204 inches

One

Speedaire or equal
Duplex design

5 each

120 gallons

230 volt, three-phase

2

Goulds Pumps, Inc. or equal
Submersible

316 stainless steel

1/3

230 volt, single-phase

description of each of these controls is as follows:
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1. Level control in the equalization tank to control pumping and mixing. The level controls

will be programmed to maintain a particular level in the equalization tank by varying the

speed of the influent transfer pump drive.
2. Process and metering pumps to automatically switch over in case of failure.

3. Caustic and acid addition based upon pH measurement in clarifier feed tank and

oxidation feed tank, respectively.
4.  Polymer addition based upon flow into the clarifier feed tank.

5. Sludge transfer pumps to gravity thickener and sludge dewatering filter press based upon

an adjustable timer.

6.  Level control from the oxidation feed tank to control pumping and mixing. The level
controls will be programmed to maintain a particular level in the oxidation feed tank by
varying the speed of the oxidation feed pumps.

7. High pressure shut-off switch for the sludge transfer pumps to the filter press.

8. Air compressors to automatically switch over in case of failure.

9. Level control in the treatment system building sump and filter press room sump.

B. Gauges

1. Pressure gauges following all pumps.

2. Continuously recording flow measurement into the equalization tank.
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3. Flow measurement into the clarifier feed tank.

C. Alarms

1.  High and low level in the equalization tank.
High and low level in the oxidation feed tank.
Metering pump failure.

Mixer failure.

Air compressor failure.

Process pump failure.

High level in the treatment building sump and filter press room sump.

® N o n s W

High discharge pressure on sludge pump.

3.3.4.2 Enhanced Oxidation Treatment System

Following pH adjustment to approximately 7.0 (neutral), the water from the oxidation feed tank
metals will be pumped to the enhanced oxidation system. The enhanced oxidation system consists of
two independent oxidation chambers each designed to accommodate a flow rate of 50 gpm, for a total
flow of 100 gpm while removing organic compounds to meet the target effluent concentrations
identified in Seétion 3.2. The enhanced oxidation process involves the use of ﬁigh-powered lamps to
emit UV radiation through a quartz sleeve onto a water stream, while an oxidizing agent, hydrogen
peroxide is added and forms oxidizing radicals which destroy the organic compounds contained in the
water. The organic compounds are removed from the water without the creation of vapor emissions.
Below is a preliminary list of equipment, controls, gauges, and alarms to be provided as part of the

enhanced oxidation system.
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Equipment

1.  Enhanced Oxidation System

Manufacturer: Vulcan Peroxidation Systems, Inc. or equal
Model: E-360

Number of Units: 2

Inlet/Outlet: 3.inch

Power Required: 360 kilowatts
Electrical: 480 volts, three-phase
Enclosure: Nema 3R

Material (Wetted Parts): Quartz, fluoropolymers
Material (External Parts): Enameled steel
Shipping Weight: 12,500 pounds
Operating Weight: 13,800 pounds

2. Peroxide Storage Tank

Material: Alloy 505A-H32
Diameter: 6 feet

Length: 16.5 feet
Capacity: 7,000 gallons
Operating Weight: 74,450 pounds

3.  Peroxide Feed Pumps

Quantity: 2

Manufacturer: Pulsafeeder or equal

Capacity: As required by enhanced oxidation system
Motor Type: TEFC

Electrical: 115 volt, single-phase

Controls/Gauges/Alarms

A. Controls

The enhanced oxidation system will be controlled via a touch-screen interface to a PLC. Controls

will be provided to allow automatic operation of the following:

1. Individual UV lamps.
2.  Chemical feed pumps.

3. Shut down of the enhanced oxidation system under certain alarm conditions.
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4.  Turn-on and shut-off of lamps with variations in flow.

5. Based upon an adjustable low-flow condition, the system will activate the opening and
closing of a ball valve to recycle treated water back to the influent tank.

6.  When the flow through the system is too low, a ball valve before the system will be
activated to recycle flow back through to the equalization tank until the flow has built up

sufficient volume for system operation.

B. Gauges

1.  Temperature indicators.

2.  Instantaneous and totalizing flow meters on each unit.

C. Alarms
1.. High temperature in lamp drive enclosure.
2.  Low water flow.
3.  High water temperature.
4.  Moisture in lamp and enclosure.
5. Access door opening.
6.  Remote contact closure.
7.  Low peroxide feed pressure.
8.  Low peroxide splitter flow (if splitter is provided).
9.  Overpressure relief flow.
10. Low oxidation chamber water level.
11. Tube cleaning system failure.
12. Lamp low current detection.
13. Lamp contactor failure.
14. Emergency stop.
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15. Primary ground fault.

16. Secondary ground fault.

3.3.4.3 Liquid-Phase GAC Treatment System

The enhanced oxidation treatment system will discharge into a 3,000-gallon GAC feed tank and then
will be pumped through two liquid-phase GAC units connected in series. Each liquid-phase GAC unit
consists of two GAC vessels connected in parallel. The first GAC unit (No. 1) will be used to remove
any organic compounds that may remain in the water following the enhanced oxidation treatment
system. The treated water will then flow through a second GAC unit (No. 2) designed to remove any
residual peroxide that remains in the water from the enhanced oxidation treatment system. GAC Unit
No. 1 will be backwashable so that any accumulated solids can be backwashed to the equalization
tank, as necessary.Each GAC unit is designed to operate at 50 gpm under normal operating
conditions, but may operate at the design flow rate of 100 gpm during change-out of GAC in one of

the units.

Equipment

1. Liquid-Phase GAC Unit No. 1

Manufacturer: Calgon Carbon Corporation or equal
Model: Model 4

Number of Units: 2

Carbon Capacity: 2,000 Ibs. per adsorber

Carbon Type: Fitrasorb 8 x 30 or equal

Diameter: 4 feet

Height: 11 feet

Skid Size: 7 feet x 9 feet, 3 inches

Operating Weight: 26,000 pounds

2. Liquid-Phase GAC Unit No. 2

Manufacturer: Calgon Carbon Corporation or equal
Model: Model 4

Number of Units: 2

Carbon Capacity: 1,000 lbs. per adsorber

Carbon Type: Centaur 8 x 30 or equal
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Diameter: 4 feet

Height: 11 feet

Skid Size: 7 feet x 9 feet, 3 inches
Skid Mounted Operating Weight: 26,000 pounds

3. GAC Feed Tank

Material: Steel
Length: 8 feet
Width: 8 feet
Height: 8 feet
Capacity: 3,000 gallons

4. GAC Feed Pump

Quantity: 2

Manufacturer: Goulds Pumps, Inc. or equal
Motor Type: TEFC

Electrical: 230 volt, three-phase

Controls/Gauges/Alarms

A. Controls

1. Level control in the GAC feed tank to control pumping.
2.  GAC feed pumps to automatically switch over in case of failure.

B. Gauges

1. Pressure gauges following pumps and each GAC unit.
2.  Flow measurement into the GAC units.
3.  Continuously recording flow measurement on effluent.
4.  Continuously recording pH measurement on effluent.
C. Alarms

High and low level in GAC feed tank.

Pump failure.

Effluent pH out of range.
High GAC inlet pressure.

PO

3.34.4 Air Treatment System

Volatilized organic compounds from process tanks and in the filter press room will be collected and
treated by the air treatment system. All tanks, excluding the GAC feed tank, will be equipped with
covers, with a vent that routes to the air treatment system consisting of a blower and vapor-phase

GAC units. The blower will maintain the tanks at a slight negative pressure, which will prevent any
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fugitive emissions from entering the treatment building. The sludge dewatering filter press will be

located in a separate room, which will be ventilated at a rate greater than the rest of the treatment
system building. The entire filter press room will be vented to the same air treatment system. The
blower discharge will pass through a set of two vapor-phase GAC units in parallel prior to entering
the atmosphere. Additionally, there is an installed back-up blower that will automatically start-up
should the primary blower go off-line. Organic compounds that may be present in the air treatment

system will be removed in the vapor-phase GAC units and then discharged to the atmosphere.

Equipment ’
1. Blower
Quantity: 2
Manufacturer: Hartzell or equal
Series: 052
Capacity: 700 cubic feet per minute (cfm) at 8 inches water column
Motor Type: Explosion proof
Horsepower: 2
Electrical: 230 volt, three-phase

2. Vapor-Phase GAC Units

Quantity: 2
Manufacturer: Carbtrol or equal
Model: G-4
Carbon Capacity: 1,000 pounds
Diameter: 4 feet (approximate)
Inlet/Outlet: 4 inches

Control/Gauges/Alarms

A. Controls

Blowers to automatically switch over in case of failure.
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B. Gauges

Differential pressure gauge.

C. Alarms

Blower failure (low discharge pressure).

3.3.5 Ground-Water Containment and Treatment System Operation

The operation of the ground-water containment and treatment system will be automated and
controlled by instrumentation. The purpose of the controlling instrumentation is to provide a means
for continuously monitoring the operation, recording key performance data, and initiating alarms in
response to operational problems that could result in damage to facility equipment and/or the
discharge of unacceptable effluent. To reduce the likelihood of these events, the system will be
designed with alarms and sensors to minimize the degree of operator attention required. Major
treatment process components are monitored by automated control instrumentation. The following

alarm systems have been built into the instrumentation system:

_ Ground-Water Containment System

" High recovery well level

“ B, Metals Treatment System Alarms

High and low level in equalization tank

High and low level in oxidation feed tank

Metering pump failure

Mizxer failure

Air compressor failure

AN R ol Rl I b

Process pump failure
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7.  High level in either treatment system building or filter press
rOOm sumps

8. High discharge pressure on sludge pumps
C. Enhanced Oxidation System e |

1. High temperature in lamp drive enclosure
2.  Low water flow

3. High water temperature

4.  Moisture in lamp and enclosure

5. Access door opening

6. Remote contact closure

7. Low peroxide feed pressure

8. Low peroxide splitter flow (if splitter is provided)
9.  Overpressure relicf flow

10. Low oxidation chamber water level

11. Tube cleaning system failure

12. Lamp low current detection

13. Lamp contactor failure

14. Emergency stop

15. Primary ground fault

16. Secondary ground fault v .
quutd—Phase CAC e
1. High and low level in GAC feed tank

2. Pump Failure

3. Effluent pH out of range
4. High GAC inlet pressure
E.  Air Treatment System

Blower failure (low discharge pressure)
E Other ' o

1. Unauthorized access to treatment system building

2. Power failure
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The intent of the above alarm systems is to detect conditions outside the range of routine activities and to

notify the appropriate operating personnel via an autodialer notification system. The operating personnel
will be responsible for responding appropriately to limit potential damage to facility equipment and to

prevent discharge of unacceptable effluent.
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Table 1

SRSNE Site
Southington, Connecticut

Ground Water Data Summary

Recovery Well Development (mg/l)

Pumping Test (mg/l)

RW-2
A. Organic Parameters
Volatile Organic Compounds
Trichloroethene <0.6 <1.5 <0.6 1.3 <0.03 <1.5
Benzene <0.6 <1.5 <0.6 <0.15 <0.03 <15
Tetrachloroethene <0.6 <15 <0.6 0.18 <0.03 <1.5
Toluene 10 16 6.4 3.1 017 15
Ethylbenzene 1.7 7.5 32 1.1 0.16 85
Total xylenes 0.6 2.0 1.4 . 1.2 0.06 25
Vinyl chioride 0.7 <15 <0.6 2.8 <0.03 <15
Chloroethane 2.8 <1.5 <0.6 <0.15 <0.03 <15
1,1-Dichioroethene <0.6 <1.5 <0.6 <0.15 <0.03 <1.5
1,1-Dichloroethane 3.1 <15 <06 <0.15 <0.03 <15
Tetrahydrofuran <0.6 5.5 <0.6 <0.15 <0.03 <15
cis-1,2-Dichloroethene 1.9 2.7 20 8.4 0.72 20
1,2-Dichloroethane <0.6 <15 <0.6 <0.15 <0.03 <15
1,1,1-Trichloroethane 25 <15 <0.6 0.35 <0.03 <15
1,1,2-Trichloroethane <0.6 <1.5 <06 <0.15 <0.03 <1.5
Methylene chloride 0.6 3.0 0.6 0.18 <0.03 25
| Styrene <0.6 <1.5 <0.6 <0.15 <0.03 ‘ .<1'.5
Ethanol <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Methanol 1.0 <1.0 <1.0 <1.0 1.4 <1.0
2-Butanol (sec-Butanol) <1.0 33 6.6 <1.0 <1.0 57
2-Propanol (Isopropanol) <1.0 56 11 1.3 <1.0 89
KGY(OMS | y | :
Acetone 3.0 27 7.0 1.1 <0.1 36
2-Butanone (Methyl Ethyl Ketone) 10 24 5.0 <0.5 <0.03 40
4-Methyl-2-pentanone (Methyl <20 5.2 26 <05 <0.1 6.0
Isobutyl Ketone)
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Table 1
{Cont'd)
SRSNE Site
Southington, Connecticut

Ground Water Data Summary

Recovery Well Development (mg/!)

Pumping Test (mg/l) I

B. Inorganic Parameters

Metals

Arsenic, Total 0.003 0.007 0.002 0.003 0.006 0.004
Cadmium, Total <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Copper, Total <0.02 <0.02 <0.02 <0.02 0.08 <0.02
Iron, Total 8.5 30 0.57 7.5 49 29
Lead, Total 0.003 0.022 0.082 0.002 0.018 0.003
Manganese, Total 3.8 3.1 <Q.02 3.7 1.7 5.6
Nickel, Total <0.03 0.05 <0.03 <0.03 0.07 <0.03
Zinc, Total 0.06 0.14 0.06 0.05 0.05
Total Suspended Solids (TSS) 180 1,200 35 64 2,400 42
pH (SU) 7.3 6.1 6.8 7.3 6.6 6.2
Conductivity (umhos/cm) 660 1,660 755 335 560 1,765
Temperature (°F) 67 58 63 59 64 56

mg/ = milligrams per liter.
SU = standard units.

pmhos/cm = microohms per centimeter.

Page 2 of 2




Table 2

SRSNE Site
Southington, Connecticut

Treatment System Basis of Design

Treatment System Influent Treatment System Target Substantive Requirements
Concentration Effiuent Concentration Effluent Limits
Parameter (mg/D) {mg/D (mg/l}
LA. Organic Parameters
Volatile Organic Compounds
Trichloroethene 1.3-0.81 <0.005 3.0
Benzene <0.58 <0.005 NL
Tetrachloroethene 0.58 - 0.18 <0.005 0.489
Toluene 16-7.1 <0.005 4.0
Ethylbenzene 85-27 <0.005 1.0
Total xylenes 25-10 <0.005 0.5
Vinyl chloride 28-1.1 <0.005 NL
Chloroethane 28-1.0 <0.005 NL
1,1-Dichloroethene <0.58 v <0.005 0.275
1,1-Dichloroethane 3.1-1.1 0.070 NL
Tetrahydrofuran . 55-14 <0.020 0.5
cis-1,2-Dichloroethene 8.4-31 <0.005 5.0
1,2-Dichloroethane <0.58 <0.007 0.25
1,1,1-Trichioroethane 25-1.0 0.26 4.0
1,1,2-Trichloroethane <0.58 <0.014 0.25
Methylene chloride 3.0-0.88 0.095 15.0
Styrene <0.58 <0.005 __05
’Ajcghai,_”ff{' " . G = . T . T T
Ethanol <1.0 <1 20.0
Methanol 14-11 <1 30.0
2-Butanol (sec-Butanol) 57 -85 <1 10.0
2—Pr9panol »(Isopropanol) 89 - 14 <1 » 10.0
Kovtonu 1 ' » . e ; : ' : o
Acetone 36-76 0.63 35.0
2-Butanone (Methyl Ethyl Ketone) 40-79 <0.04 10.0
4-Methyl-2-pentanone (Methyi 6-21 <0.02 20
Isobutyl Ketone)

12114/94
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Table 2
(Cont'd)

SASNE Site

Southington, Connecticut

Treatment System Basis of Design

IF
Treatment System Influent Treatment System Target Substantive Requirements
Concentration Effiuent Concentration Effluent Limits
Parameter (mg/h) (mg/1) (mg/l)
Lh 2 Inorganic Parameters
Metals
Copper, Total 0.06 - 0.005 <0.133 0.133
Iron, Total 49 - 24 <5.0 5.0
Lead, Total 0.082 - 0.025 <0.029 0.029
Nickel, Total 0.07 - 0.004 <0.5 0.5
Zinc, Total 0.19 - 0.011 <0.342 0.342
Total Suspended Solids (TSS) - <30 30.0
Peroxide -~ <3 6.0
pH (SU) - 6.0-9.0 6.0-9.0
Notes:

1) mg/l = milligrams per liter.
2) SU = standard units.
3) NL = no limit.

12114194
208484211 Page 2 of 2



A7

Figures




\“‘.‘ 7
; /

G__T VK '
+/ SITE LOCATION

,v"‘\v“ \ 7 l/l! \\’
\"\/“‘“'O////&\‘ -
k AT SE BN

g \?/
=} =9 |
/

o« s

"ol .
[ o

5%
TN

-

v

()
Y

\\<
N
N

\ b
REFERENCE

SOUTHINGTON, CONN._ USGS QUAD. 1968 PR 1992, MERIIDAN, CONN. USGS QUAD. 1966 PR 1984,
NEW BRITIAN, CONN. USGS QUAD. 1966 PR 1984, & BRISTOL, CONN. USGS QUAD 1967 PR 1984

2000 0 2000 547

T . BLASLAND, BOUCK & LEE, INC.
APPROX. SCALE: 1" = 2000 ENGINEERS & SCIENTISTS

SRSNE PRP GROUP
SOUTHINGTON, CONNECTICUT

NON-TIME-CRITICAL REMOVAL ACTION

FIGURE

11704 D54 VM £+ QUADRANGLE LOCATION SITE LOCATION MAP 1

0832501/08325N01 cdr




NV1d 31IS ONILSIX3
c | i alIS INSHS
NOLLOV TVAOWZY TVOLLRIO-INIL-NON
3unotd .Ha:“.ﬁ“ 1MOILOINNGD ‘NOLONIHLNOS o dNONS did 3NSHS

MOA MIN_ FSNOVILS -
SISUNIOS ¥ SHIINIONI

‘ONI ‘331 ' JION08 ‘ONVISVIE -

i
i

AN ILVAXON¥dDY 3dv
SUILINOZIId GNY STTM ONLSIXZ 40 NOILYIOT 3HL'Y

(4661 AVIN ‘SONH)
1HO43H NOWLVOUSIANI TVIOINGY TVNLY IHL MONI NDIVL
I SYRV ONVILIM ONV 1IN G001 HYIL—00L 3HLT

‘6+06f 30d 308
ALS THVN dd '£O'POL NOUVATT LY S IF SRIVAHONIE T
"NOILYHOJHO) SAO0IONHOAL ASUISYNK A8
O0b=, L TIWIS ‘Z¥l ¥ ¥E1 SAVIN _NOLINIHLNOS
40 NMOL “dVI AL3dONd, MONS NIDIVL
SYIANNN 1071 ONV QIZWIOKD N338 3AVH
QL Q3LH0CIN SINN ALN3I0Nd "00i=L  TIVOS
‘8261 'AON (LVG AHJYMOOLOHd %6-9 8—9 ‘L9
Q21N N33 3AVH OL QRUNOJIY AHAYEO0dOL
'£6/9 Q3LYQ ‘LD ‘NBAVH HLMON “3AV NOLONIHSVM 9GS
“d¥00 SIIDOTONHOIL CAASISHIAI0 NONZ NDIVL Nvid IS ‘L

SJION

quG_._ ,&«

F10d ALFHILA Q

3N — XX

UNOLNOD ONUSIX  —--=--m=mmmmmmm -
NOUVL3O3A AV

RANLONALS
ONLLSIX3

Y3ANNN dVN XVL

V3NV LN3ANIVINOD

TIEM AU3A0O3Y
YAUINOZAId
TIIM ONRIOLINOW

ONVILIM

HIAN
HLYM

LINA_ Qo0
YY3IA-001

AN AL¥3dONd ——————

TNFH3T

MV NOILYOII AULVLS MHOA M3N 3Hi 30 2

T T 4a pepowd NOISWKISNS 60ZL NOUDIS §FONN (30A0Nd SY
— 1d30%3 NOTMIH CALLIMIIL SNOLLWIILTY ON
Aq waouq
— T Aq peubiseg
I ————————y
— —j0 60w U o0t o ° -

suojspey %00 | oN

~ ey
~m—— H4~~lITI0S

ONNONONIONN ||
e Ozpm_ﬁ*_ )

Sl—L¥i

20e -~

8

1~3M :
-3 ST
P - T 98

((%E%né).mmmom— “s.rvz_-l

! 7

moﬁczsgmmo,.l

0C0id—MmH

YOONMA

£-my
SOE—TMA
i~0Zd

.

oPOr—8

.§s_$

PN

BUNURURE iy

e e

BT TRUTTEEESY

ébé

R

Z¥ 9S1=ANI ]

OB -MW

39VHYO
-~ SADIOIN

,
\
HNY.

TToTITITT w

BMO'BIOSZERO/ LO0G2ERA

W ONd ¥S—+E/21
SOXGZCRO 3K

4391V 19=440 =NO HIAYT
[EETE

,o:nTz.s.

s -1

\

~ T =My

¥ LE—TMA

80C—"M et 3

AN

—~MR

Zip s_ﬂw&z

A

70v—8 .

—Md VETI-MAN_ 4
SiF M 1-ny @ ¥
OLE~TMIN 4
[/

-3

A e =
oS b UL




A7

Appendices




- Appendix A

Ground-Water Containment System Investigation Results
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I. Introduction and Background

This appendix describes the implementation of and results from the NTCRA ground-water containment
system design investigation for the SRSNE Site. This field investigation, performed by BB&L, included
installation of five overburden ground-water recovery wells that will become part of an overburden ground-
water containment system to be installed downgradient of the SRSNE Operations Area. This investigation
also provided hydrogeologic data to supplement the relatively comprehensive pre-existing hydrogeologic

database and to support numerical modeling of the containment system design.

Hydrogeologic data obtained at the former Cianci property by HNUS (May 1994) and ENSR (June 1994)

include:

* Geologic data for the stratified overburden and weathered top of bedrock;
* Hydraulic conductivity based on slug and packer tests; and

» Ground-water and soil analytical results.

The geologic data base indicates that the overburden materials are texturally consistent, consisting of mainly
red silty sand or sandy silt. Basal till may be distinguished from the overlying glacial outwash deposits
primarily based on an increase in standard penetration blowcounts. The weathered, friable top of the New
Haven Arkose bedrock is substantially decomposed, so that split-spoon samplers can be used to obtain
samples of the weathered rock. The weathered rock can be distinguished from the overlying till by an
additional increase in blowcounts, a higher mica content, and apparent relict fluvial bedding. The contacts
between the outwash and the till, or the till and the weathered bedrock, are relatively non-distinct, however,

and are subject to interpretation.

Overburden and bedrock hydraulic conductivities range by approximately three orders of magnitude each,

and indicate moderately low overall permeability (HNUS, May 1994; ENSR, June 1994). The overburden

BLASLAND, BOUCK & LEE, INC.
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hydraulic conductivity, based on slug test resuits, is highly variable, ranging from 95 to 0.04 feet per day

(ft/d) [3x 10 to 1 x 10”° centimeter per second (cm/sec)], with a geometric mean of 1.8 ft/d (6x 10 cmy/sec).
The bedrock conductivity, based on packer test results, ranges from 8 to 0.01 ft/d (3 x 10 to 4 x 10 cm/sec),

with a geometric mean of 0.4 ft/d (1 x 10* cm/sec).

Ground-water and soil analytical results for samples obtained downgradient of the SRSNE Operations Area
indicate detectible concentrations of organic compounds. An organic compound plume in the overburden
has been interpreted as extending from the Operations Area eastward through the former Cianci property
(HNUS, May 1994). Based on this interpretation, a Containment Area was delineated downgradient of the
Operations Area. This appendix presents the Basis of Design for the containment system, which will be
implemented within the Containment Area to hydraulically control overburden ground water migratiing

eastward from the Operations Area.

The NTCRA field investigation, which was performed between September 20 and October 14, 1994,

included the following activities:

. The installation of two geotechnical soil borings (GEO-1 and GEO-2) to characterize the

unconsolidated deposits in the vicinity of the proposed treatment system building;

. The installation and development of five 1overburden ground-water recovery wells (RW-1 through RW-
5), four overburden piezometers (PZO-1 through PZO-4), and four bedrock piezometers (PZR-1
through PZR-4); and

. The completion of a step-drawdown test and a constant-rate pumping test using new Recovery Well

RW-2,

BLASLAND, BOUCK & LEE, INC.
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The locations of the soil borings, wells, and piezometers installed during the NTCRA field investigation are

shown on Figure A-1 in this appendix and Figure 2 of this report. The implementation of and results from

,,,,, the field activities, as well as a description of the modeling process and results, are presented in detail below.

Il. Soil Boring and Well Installation Activities

Two geotechnical borings, GEO-1 and GEO-2, were installed to assess the surface geotechnical conditions
of the unconsolidated deposits in the vicinity of the proposed ground-water treatment system. These boring
locations are shown on Figure 2 of this report. The geotechnical soil borings provided standard penetration
test data (split-spoon blowcounts) to be used in the treatment system building design. These two borings
were installed in accordance with the standard penetration test (ASTM D-1586) by BB&L's contractor, East
Coast-Thomas Environmental of Wallingford, Connecticut, on September 21 and September 22, 1994. The
overburden deposits, which consisted of red-brown, silty, sandy outwash and a slightly denser sandy silt unit
interpreted as till, were comparable to the soil descriptions from previous field investigations at the site
- (HNUS, May 1994; ENSR, June 1994). Weathered bedrock fragments retained in the split-spoon sampler
were composed of friable red sandstone. Detailed descriptions of the surface materials encountered at

borings GEO-1 and GEO-2 are provided on the surface logs presented in Attachment A-1.

Other work elements performed during the NTCRA field investigation included the installation of five
overburden ground-water recovery wells and eight piezometers to provide additional hydrogeologic data in
the Containment Area. The additional hydrogeologic data were used to help design a numerical
(MODFLOW) ground-water flow model, which was used to identify an appropriate remedial alternative for
controlling overburden ground water within the Containment Area. Five recovery wells, RW-1 through RW-
5, were installed by East Coast-Thomas Environmental between September 27 and October 5, 1994. The
recovery well boreholes were advanced using 18-inch (RW-1, RW-2, RW-3, and RW-5) or 12-inch (RW-4)
outside-diameter hollow-stem augers. The recovery wells were constructed with a 15-foot-long, 6-inch-

diameter, continuous-wound, 0.020-inch-slot stainless steel screen set at or near the top of the weathered

e BLASLAND, BOUCK & LEE, INC. A3
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New Haven Arkose bedrock. A 6-inch-diameter Schedule 80 PVC riser pipe was installed from the top of

the screen to above ground surface. A Morie #0 filter pack was placed in the borehole annulus from the
bottom of the screen to approximately 5 feet below ground surface. The remainder of the well construction
consisted of a 2-foot-thick hydrated bentonite pellet seal placed above the filter pack and an 8-inch-diameter
///// locking steel protective casing placed around the recovery, well set in a cement surface seal. Recovery Well
RW-3 was installed in an area that may contain dense, non-aqueous phase liquids (DNAPLs) in the
overburden, based on the results of previous investigations (ENSR, June 1994, Vol. III). Based on this
interpretation, RW-3 was installed with a 4-foot-long stainless steel blank sump at the base of the 15-foot
well screen and set 5 feet into the bedrock to promote the collection of DNAPL, if any, that may enter the
filter pack during pumping. A calculated volume of neat cement was piped using the tremie method into
the bottom of the borehole to compietely surround the 4-foot-long sump, and a conical cement basket was

installed at the top of the sump within the well-borehole annulus. Recovery well construction details are

presented on the surface logs included in Attachment A-1. '

Four overburden piezometers and f(.)ur bedrock piezometers were installed by East Coast-Thomas at the
locations shown on Figure A-1. These piezometers were installed to provide additional monitoring locations
to measure hydraulic responses during pumping of the new recovery well(s). Each piezometer was
constructed of 2-inch-diameter, Schedule 40 PVC, and a 5-foot-long, 0.010-inch-slot PVC screen.
Overburden Piezometers PZO-1 through PZ0-4 were installed with the screened section placed
approximately in the center of the overburden as measured from the water table to the top of bedrock.
Bedrock Piezometers PZR-1 through PZR-4 were installed with the top of the screened section 5 feet below
the top of the bedrock. Each piezometer was installed with a filter pack consisting of Morie #0 sand from
the bottom of the screen to approximately one foot above the screen, a 2-foot-thick hydrated bentonite seal,
and cement-bentonite grout in the remainder of the borehole annulus. Each piezometer was completed with
a 4-inch-diameter, locking, steel protective casing set in a cement surface seal. Piezometer construction
details are presented on the subsurface logs included in Attachment A-1. These piezometers were developed

using a centrifical pump; ground water was purged from each piezometer until the water was relatively silt

free. All purge water was discharged into an on-site liquid-waste containment tank.

e BLASLAND, BOUCK & LEE, INC. A-4
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lll. Recovery Well Development and Hydraulic Evaluation

Recovery well development was conducted in two stages. The first stage of development consisted of surging
the well with a 5-inch-diameter surge block for approximately two hours. The second stage of development
consisted of a three- to five-hour hydraulic evaluation, during which the well was pumped at a relatively
constant purge rate, and water levels were monitored at the piezometers and/or wells in the vicinity, as well
as in the pumping well, to estimate the hydraulic coefficients of the surrounding formation. The pumping
rate differed at each recovery well location from approximately one gpm at Well RW-5 to 5 gpm at RW-4,
The discharge water was pumped directly into an on-site liquid-waste containment tank. Prior to the end
of each test, a ground-water sample was collected from the discharge line and was submitted for laboratory

analysis of total suspended solids and selected organic compounds, ketones, alcohols, and metals.

A tabulated and graphical summary of the recovery well development hydraulic evaluations at the five new
recovery wells is presented in Attachment A-2. These evaluations provided an initial, order-of-magnitude
estimate of the aquifer transmissivity (generally between 60 and 600 square feet per day) and the potential

yield at each new recovery well (in the range of one to 5 gpm).

IV. Recovery Well RW-2 Pumping Tests

While Recovery Well RW-3 had initially been targeted for pump testing because of its central location
within the Containment Area and the presence of several nearby existing observation wells, Well RW-3
yielded less flow than Well RW-2 (approximately 2 gpm, compared to 4 gpm) during development testing.
Recovery Well RW-2 was selected for pumping during the 48-hour constant-rate pumping test, therefore,
because of its higher yield, central location within the Containment Area, and the existing array of nearby

monitoring wells.

rteme BLASLAND, BOUCK & LEE, INC. A5
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Prior to the 48-hour test, an 8-hour step-drawdown test was performed at Well RW-2 to assess the

sustainable pumping rate for the 48-hour test. The step-drawdown test was run in five stages at pumping
rates increasing one gpm per stage, from one gpm through 5 gpm, for 1.5-hour periods. To provide a
qualitative assessment of the hydraulic effect in the aquifer during the step test, drawdown data were
monitored at the following locations: RW-2 (27.3 feet of total drawdown), P-5A (1.5 feet), P-SB (0.16 feet),
PZO-1 (0.15 feet), PZR-1 (1.3 feet), PZO-2 (0.56 feet), PZR-2 (1.4 feet), PZO-4 (2.0 feet), PZR-4 (4.1
feet), and RW-3 (1.1 feet).

A graphical summary of the drawdown inside Well RW-2 during the step-drawdown test is provided in
Attachment A-3. The drawdown versus time plot from Well RW-2 shows that, following an initially rapid
drawdown response, the temporal drawdown trend during each pumping step became linear with respect
to the logarithm of time. The linear drawdown versus time trend would be expected in any constant-rate
discharge scenario in the absence of hydraulic boundaries or leakage. The linear slope of drawdown versus
time became steeper and steeper with increasing discharge from Well RW-2. The straight-line trends in
mmmmm drawdown versus time provided a basis for assessing the temporal drawdown during long-term pumping from
Well RW-2 for various rates of discharge between one and 5 gpm. The straight-line time-drawdown trend
observed during pumping at 2 gpm (Step 2) suggested that, after 48 hours (2880 minutes) of pumping, the
drawdown inside RW-2 (assuming no aquifer boundary conditions or leakage) would be expected to be
approximately 20 to 25 feet. While this analysis suggests that a rate of 2 gpm may be sustainable at RW-2
through the duration of the 48-hour constant-rate test, a rate of 1.8 gpm was selected to be more

conservative and allow greater confidence that the well would not be pumped dry during the test.

After the completion of the step-drawdown test, pressure transducers were installed at Wells RW-2, MW-
125C, MWL-308, MWL-309, MW-408, MW-409, P-5A, and TW-7A, and at Piezometers PZO-2, PZR-2,
PZO-4, and PZR-4, for use during the 48-hour constant-rate test. Prior to starting the constant-rate
pumping test, manual water-level readings were measured at each of the transducer-monitored wells and
at several wells selected for manual monitoring, including: MW-123C, MW-125A, MWL-307, MWL-311,
MW-410, MW-411, MW-412, MW-416, TW-7B, P-2A, P-2B, P-5B, and P-16.

(214008 BLASLAND, BOUCK & LEE, INC. A-6
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During the 48-hour constant-rate pumping test, Well RW-2 was pumped at a rate of approximately 1.8 gpm,

which was monitored frequently using an in-line totalizing flow meter (Table A-1). The totalizer readings
were confirmed by flow-rate measurements obtained using a calibrated bucket and stopwatch. On-site
barometric pressure and cumulative precipitation measurements were also recorded at regular intervals
throughout the test (Table A-2). Shortly prior to the termination of pumping, a ground-water sample was
collected from the RW-2 discharge line and was mitted for analysis of total suspended solids and selected
VOCs, ketones, alcohols, and metals. At the instant the pump was shut off in RW-2, recovery-phase data
acquisition began. During the recovery phase, water levels were measured in the same wells monitored

during the pumping phase. The recovery phase was terminated after 24 hours of recovery.

Drawdown/recovery hydrographs from wells and piezometers monitored manually, or with transducers and
dataloggers are presented in Attachment A-4. These data show that drawdown/recovery responses were
observed in the overburden as well as the bedrock during pumping from Well RW-2, which was installed
to the top of bedrock to fully penetrate the overburden and the till. The drawdown responses suggest that
ground water was being extracted from the overburden as well as from the bedrock, precluding a detailed
quantification of the hydraulic coefficients of any individual zone. The hydraulic responses measured at the
observation wells/piezometers do provide an empirical demonstration of the hydraulic effectiveness of a
single, fully penetrating, vertical pumping well, and provide a basis for a éemi-quantitative analysis of flow-

system dynamics during pumping.

Drawdown/recovery responses can be separated into the following three groups, based on the magnitude of
drawdown, which appears to be a function of the position of the well/piezometer within the hydrogeologic
flow regime: 1) water-table zone; 2) lower outwash/till; and 3) bedrock (Attachment A-4). Distance-
drawdown plots were also prepared to show the empirical configuration of the potentiometric cone-of-
depression in each of these three zones within the flow system (Attachment A-5). The drawdown/recovery
responses were reasonably systematic, with greater potentiometric response within each zone observed at
wells/piezometers near Recovery Well RW-2, and lesser drawdown/recovery responses observed with

increasing distance from Well RW-2. The magnitude of the drawdown/recovery response differed

BLASLAND, BOUCK & LEE, INC.
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considerably at different depths within the saturated zone. At a distance of approximately 20 feet from Well

RW-2, the drawdown after 48 hours of pumping was approximately 0.3 feet in the water-table zone (Well
MWL-308), 2 feet in the lower outwash/till zone (Piezometer PZO-4), and 4.6 feet in the bedrock
| (Piezometer PZR-4).

The general lack of potentiometric drawdown in the uppermost portion of the saturated zone, near the water
table, is interpreted as the result of the hydraulic interaction between the vertical orientation of Well RW-2
with the horizontally stratified overburden deposits. Following the dewatering of the uppermost permeable
strata at the contact between the recovery well borehole and the formation, no additional drawdown can
~~~~ be established at the water table due to continued pumping and drawdown inside the recovery well. In
contrast, the lower portions of the overburden and the bedrock do not dewater at the contact between the
recovery well borehole and the formation, but continue to draw down potentiometrically as the water level

declines in the recovery well.

While the simultaneous pumping from multiple stratigraphic units (the water table zone, lower outwash/till,
and bedrock) precludes quantification of the hydraulic parameters of each individual unit, drawdown
responses at select wells/piezometers relatively near Recovery Well RW-2 have been evaluated by the Jacob
method (ir, e.g., Kruseman and deRidder, 1990) to provide an estimate of the bulk transmissivity and
average hydraulic conductivity of the entire water-bearing zone, including the saturated overburden and the
upper portion of the bedrock (Attachment A-6). With the exception of Piezometer PZO-4 (which was
within the distance range where partial penetration could affect the drawdown response), the transmissivity
(T) values estimated from the Recovery Well RW-2 constant-rate test were within the range of 0.03 to 0.08
square feet per minute (40 to 120 square feet per day). Assuming the total thickness (B) of the
waterbearing zone consisted of approximately' 27 feet of saturated overburden and the top 30 feet of
bedrock, the average conductivity (K = T/B) of this 57-foot-thick composite flow system is estimated as 0.7
to 2.1 ft/d (2 x 10™ to 7 x 10** cm/sec). This range of K values is similar to the overall geometric mean K

for overburden (1.8 ft/d, or 6 x 10* cm/sec) and bedrock (0.4 ft/d, or 1 x 10 cm/sec), based on previous

investigations (Table A-4). These results suggest that Recovery Well RW-2 is installed in a zone of average
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permeability, in contrast to a more permeable zone interpreted in the center of the Containment Area

(ENSR, June 1994).
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TABLE A-1

PUMPING RATE DATA
RW-2 PUMPING TEST, OCTOBER 11-14, 1994

NTCRA BASIS OF DESIGN
SRSNE SITE — SOUTHINGTON, CONNECTICUT

10/11/94| 10:00:00 0 5730.4
10/11/94| 10:05:00 5 5740.1 1.94 1.94
- 1L10/11/84| 10:10:00 10 5748.6 1.70 1.82
10/11/94| 10:15:00 15 5757.6 1.80 1.81
10/11/94| 10:20:00 20 5766.6 1.80 1.81
~ 1 10/11/94| 10:25.00 25 5775.4 1.76 1.80
10/11/94| 10:30:00 30 5784.2 1.76 1.79
10/11/94| 10:35:00 35 5792.9 1.74 1.79
- [L10/11/94| 10:40:00 40 5802.0 1.82 1.79
10/11/94| 10:45:00 45 5810.9 1.78 1.79
10/11/94| 10:50:00 50 5819.4 1.70 1.78
..... 10/11/94| 10:55:00 55 5828.0 1.72 1.77
10/11/94| 11:00:00 60 5836.8 1.76 1.77
10/11/94| 12:00:00 120 5941.4 1.74 1.77
10/11/94| 13:00:00 180 6047.0 1.76 1.77
10/11/94| 14:00:00 240 6152.5 1.76 1.77
10/11/94| 15:00:00 300 6257.9 1.76 1.77
— |L10/11/94| 16:00:00 360 6363.0 1.75 1.77
10/11/94| 17:00:00 420 6469.3 1.77 1.77
10/11/94| 18:00:00 480 6574.4 1.75 1.77
—~|L10/11/94| 19:00:00 540 6688.7 1.91 1.77
10/11/94| 20:00:00 600 6782.7 1.57 1.76
10/11/94| 21:00:00 660 6886.3 1.73 1.76
- [L10/11/94 | 22:00:00 720 6991.0 1.756 1.76
10/11/94| 23:00:00 780 7107.3 1.94 1.77
10/12/94 | 00:00:00 840 7201.7 1.57 1.76
- | 10/12/94| 01:00:00 900 7308.8 1.79 1.76
10/12/94| 02:00:00 960 7416.3 1.79 1.76
10/12/94| 03:00:00 1020 7522.1 1.76 1.76
10/12/94| 04:00:00 1080 7629.8 1.80 1.76

flow—DWL 1of2 11—-Nov—-94date




TABLE A-1

PUMPING RATE DATA
RW-2 PUMPING TEST, OCTOBER 11-14, 1994

NTCRA BASIS OF DESIGN '
SRSNE SITE — SOUTHINGTON, CONNECTICUT

05:00:00 1140 7736.2 1.77 1.76
10/12/94| 06:00:00 1200 78422 1.77 1.76
10/12/94 | 07:00:00 1260 7948.9 1.78 1.77
10/12/94 | 08:00:00 1320 8053.0 1.74 1.76
10/12/94! 09:00:00 1380 8159.1 1.77 1.76
10/12/94| 10:00:00 1440 8264.8 1.76 1.76
10/12/94| 11:00:00 1500 8371.2 1.77 1.76
10/12/94| 12:00:00 1560 8482.5 1.86 1.77
— || 10/12/94| 13:00:00 1620 8590.0 1.79 1.77
10/12/94| 14:00:00 1680 8706.7 1.95 1.77
10/12/94| 15:00:00 1740 8803.3 1.61 1.77
- || 10/12/94| 16:00:00 1800 8919.5 1.94 1.77
10/12/94| 17:00:00 1860 9024.8 1.76 1.77
10/12/94 | 18:00:00 1920 9129.2 1.74 1.77
10/12/94| 19:00:00 1980 9222.9 1.56 1.77
10/12/94| 20:00:00 2040 9326.5 1.73 1.77
10/12/94| 21:00:00 2100 9430.1 1.73 1.76
10/12/94 | 22:00:00 2160 9533.7 1.73 1.76
10/12/94| 23:00:00 2220 9637.4 1.73 1.76
10/13/94 | 00:00:00 2280 9741.0 1.73 1.76
10/13/94| 01:00:00 2340 9844.3 1.72 1.76
10/13/94 | 02:00:00 2400 9947.6 1.72 1.76
10/13/94 | 03:00:00 2460 10051.6 1.73 1.76
10/13/94| 04:00:00 2520 10155.5 1.73 1.76
10/13/94| 05:00:00 2580 10259.6 1.74 1.76
10/13/94| 06:00:00 2640 10363.7 1.74 1.76
- Il 10/13/94| 07:00:00 2700 10468.1 1.74 1.76
10/13/94 | 08:00:00 2760 10571.5 . 1.72 1.76
10/13/94 | 09:00:00 2820 10675.0 1.73 1.76
10/13/94| 10:00:00 2880 10778.6 1.73 1.76
Notes:

Pump on @ 10:00, October 11, 1994,
Pump off @ 10:00, October 13, 1994.
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Attachment A-1
Subsurface Logs




GROUND SURFACE

@ h ww

30
3

0.8

Brawn fine subrounded SAND, some mica,
little siit, loase, moist.

15
25
45
52

25
33
34

0.4

0.5 Vi

15
2
23
22

0.7

0.5 |

Red/Brawn SILT, little fine to medlum
SAND, trace caoarse sand and fine gravel,
medium compact, wet.

Grades to some line ta medium sand.

Grades ta little fine to coarse sand.

‘Water Levels

Daie /£ Time

Elevation} Depth

: 3 Script: SRSNEbare
Praject: 083.25 Uatep: /11794

Page;' lof2



8 24 08 | 05 Red/Brown SILT, little fine to medium
24 SAND, trace coarse sand and fine gravel,
— medium compact, wet.
]
2
8 2 (03:]
28
B 5 Red/Brown SILT, some fine ta coarse sand,
30 trace tine gravel, very compact, wet.
100/.3
—20
f00/.2
25
— 10 43 iR}
43
B 25 Red/Brown tine ta medium SAND, some silt,
28 trace fine gravel, laase, wet.
— i 1.0
o1
28
15
23
25 2 52 15
B loa/.3 Red {ine SAND, some medium sand and sit,
trace coarse sand, mica matrix, dense,
;52 moist. (WEATHERED SANDSTONE).
— 13 g2 10| 05
100/.2
B Battam of baring at 28 feet.
—30

Praject: 083.26

C|
Date

ript: SRSNEbo}e '
: §1/11/84

Page: 2 of 2



EHG_ND SURFACE
4 7,1 Red/brown SILT, same ilne ta coarse sand,
4 sl \ trace fine gravel, loose, malst. /7
— | 4 | 18] 24 | Brown fine SAND, same medium sand, fittle 1
7 slit, trace fine gravel, loase, maist.
— 7 ;] Grading wet. ]
— 2 322 14 {83 [ .
45 *21 Red SILT, little fine ta coarse sand, trace
" 4 gravel, loase, maist. |
14 Red/brawn fine SAND, some medium sand
5 3 B 141 34 and silt, iittle coarse sand and fine gravel, ]
[ 20 - medium campact, maist.
7
[— 7 Grades tao little slit, trace tine gravel, wet. 7
— 4 8 los| 2 ]
8
5
8
B 5 o | BB Red/braown SILT, some flne ta medium sand, ]
15 little coarse sand, laase, wet.
— 10 .
8
— 8 ! los| ss 1
7
2
10
- 2 ]
7 38 08 | 24
32
Grading medium compact. B

~ WaterLevels
‘Time | Elevation

: Script: SRONEDGre —Fage: 107 2
Project: 083.25 Do tg: Wo4 ge.



Red/brown SILT, some fine to medium sand,

18
8 a 08 | 24 little coarse sand, loose, wat.
7 “Augered through cabbles 18-17° BGS.
&
18
8 5 L2 | 34
33
gg Red/brown SILT, same tine gravel, little
20 {ine to coarse sand, very compact, wet
B o 75 (0B 73 {TILL).
100/.3

— Sandstone cobbles.
— i 100/.4] 02 | 1.4

58
— 2 gg 18 | 24

4! * Grades to some fine to medium sand, trace

83 ilne gravel.
—25

7
- 3 S los| o4

33 y

2 .
B 14 100/05| 05 | 0.4 Red/brown chips af SANOSTONE, shiny

matrix, littie siit and fine ta coarse sand,
— mica, dense, moist (WEATHERED
SANDSTONE).

- Bottom of boring at 27.5° BGS.
—30

 Water Level

| Etevation

Praject: 083.25

Script SRNEDOTS

Date: #/11/94

Page: 2 of 2



Date start/F!nlah:‘ 9/27/94 -
Oriling Company: i
East Coast/Thoma _.Envlronmental
Driller's Name: Brett Swiatek:
Drllllng Method: Hoztow Ster Auger

09!2?/9 S

~ B-in diameter

F' protective casing
B-in diameter Sch
80 PVC riser
GROUND SURFACE
2 Red/brown SILT, some flne to coarse sand [od food
2 {mica), little coarse sand, trace fine 999 [9o#Cement surface
— 1 30 08| 25 gravel, loase to medlium loose, maist. 25T 2% pad from 3' BGS ta -
'.go‘:.c -04.4 ry
100/.3 6od Fobd o
L [oo'd [dad E
ogd fosd
o5 0%
I~ [ Hydrated 7
bentonite pellets
- 5 from 5’ to 3’ BGS
2 Grey/brawn fine SAND, little medium sand, B
3 loose, wet (chemical ador) grading to
— 2 5 12 1137 medlum sand, ittle fine sand. ]
10
B O—marle fiiter sand 1]
from 302’ ta &'
- BGS "
— 0 .
20 Grey/red laminated SILT, trace sandstane
15 gravel, laose, wet. i
— 3 " 0.2 | 110.8 i .
7

Praject: 083.25 Deter 8765

Script: SRSNEwel Page: | of 2



22.9

Red/brown tine ta medium SAND, loase,
wet.

Red/brawn SILT, littie fine to coarse sand
(sandstone), medlum loose, wet.

48
55
50
51

45
33
100/.3

Red/brawn SILT, little to some fine ta
coarse sand, little tine gravel, compact,
wet (TILL). :

Red/brown WEATHERED SANDSTONE,

[\ dense, damp.

Bottom of barehale at 30.2° BGS.

"20-slat stainless

steel well screen
from 28.5' to 145
BGS

(O-marie filter sand

from 302° ta &'
BGS

Praject: 083.25

Script: SRSNEwell
Date: 11/18/84

Page: 2 of 2



GROUND SURFACE

F—B-in diameter
= protective casing

— O-in diameter Sch
80 PVC riser

Gealagic descriptians interpreted based on
log of Well P-58 (HNUS, May 1884).

ERERE
Ve

e
Q

PR
9028

a

%

a

94,5

&

=h

(2o, ¥Tement swiace
k2%q pad from 3' BGS ta

.

R »
9.4 0
6.

600

Hydrated T
bentonite pellets
from 5° to 3’ BGS

“To-marie fiter sand
‘| from 34 ta 5 BGS

Script: SRSNEwell

Praject: 083.25 Oate: 11718794

Page: fof 2



ealagic descriptians interpreted based an
lag af Well P-5B (HNUS, May 1884).

Red brawn SILT, some fine to coarse sand,

20-slot stainkess
steel well screen
from 34° ta 19’ BGS

[O-morie filter sand 7
from 34’ to 5 BGS

30 medium compact to compact, wet (TILL),
. i i’{ 13 | 18022 chemical adar.
100/.3
B 2 100/.3] 0.3 | 168.5 | Red SANDSTONE, brittle, weathered, wet.

34.5' B

Project: 083.25 Script: SRSNEwell

Date: 11/18/84




hase .:Fi,_eld.llnv_est_igaﬂonzv?"

B-in diameter
i pratective casing

B-In diameter Sch

GAOUND SURFACE B0 PVC riser
Reter to plezometer log PZR-| far gealogic "‘?}:?é?’ é‘.‘f}!'s.“
descriptlon. N ,f.lg;."t!ement surface
— 269 5d pad from 3’ BGS to
] o
.0.0.C% N
e
— quCI -
'.q'.'g.‘c
:09:9
L Hydrated ]
bentonite pellets
5 % from 5° to 3' BGS

— FO—-morie fiiter sand ]

- t: SRSNEwell | s 3
Praject: 083.25 nat‘g 11/18/84 )



-
—20
—25

8

8
— 1 7 0B | 182

7
—30

3

2 2 10 | 184

— i0o/.8

Reter to plezameter log PZR-1 for gealagic
descriptlon.

Brawn SILT, some fine to coarse sand,
little coarse sand, loose, wet.

Red WEATHERED SANDSTONE, wet,
chemical ador.

Augered ta 37.0' BGS to set well.

{B-In diameter

1 20-slat stainless

+| steel well screen

- rom 33° to 18° BGS

:"O-morie filter sand 7]
] iram 33' to 5’ BGS

Cement basket

[N\

B-in diameter sump 7]

&

Project: 083.25

Serpt: we
Date: #1/18/84




[Neat cement grout

7
%2 |
7

Battom of boring at 37.0° BGS.

. Script: SRSNEwell "
Project: 083.25 e tg: Wi8709 Page: 3 o0f 3



P—B-In diameter
protective casing

B-in diameter Sch
80 PVC riser

GROUND SURFACE

.'g‘.;.

Reter ta plezometer log PZ0-3 far ) 94
geolagic description. %

0
%

ICement suriace

0-

BN ORPYS

X}
ERE R I TN RS
L4 O
ara;

Hydrated
= bentanite pellets
from &’ to 3’ BGS

— 10 "D~morie fiiter sand
from248'ta 5’
BGS

[ 20-slat stainkess
steel well screen
from 24.8°to 9.9
BGS

pad from 3’ BGS ta -

.

Project: 083.25 Script: SRSNEwell Page: 10f 2

Date: 11/18/84



| 100/.3[ 03

\

Retler to plezometer log PZ0-3 tar
gealagic description.

Red/broawn SANDSTONE chips, weathered,
brittle.

r

Bottom ot boring at 24.9° BGS.

O-morie filter sand
from 248°to &'

steel well screen
from 249’ ta 8.9

-

Project: 083.25 Oate: 1718794

Script SRSNEwel

Page: 2 of 2



Date Start/F!nlsh:.

[ 2z

B-in diameter
— | protective casing
B-in diameter Sch
40 PYC riser
GROUND SURFACE
Refer ta plezometer log PZR-3 far SO MDY
gealagic description. 959 [ou¥Tement suface
— koed [oad pad from 3° BGS to
.0.0.9 .0.0.G
R R ;0. 0 <
RN AT
B SIC SR
e ML
oo [

Hydrated

~T0-marie filter sand
from 24’ to 5' BGS

Praject: 083.25

Script: SRSNEwell
Date: 1711784

Page lo! 2

bentaonite pellets
fram &’ ta 3' BGS

20-slot stainkess
steel well screen
from 24" to 8’ BGS |




Refer to plezometer log PZR-3 tor
geologic description.

20-slat stainkess
steel well screen
irom 24° to 8° BGS

Bottam at baring at 24.0" BGS.

"O-marie fiiter sang
from 24’ ta &' BGS

Praject: 083.26

Script: SRSNEwell
Date: 11/11/84



Criling Company:
East Coast/Tho

GAOUND SURFACE

[ Locking Steel

Protective Caver

2-n. diameter Sch
40 PVC Riser

Reter to plezameter PZR-1 for geologic
description.

]
g
&
[+
8

P R IR A FE LD

IR 9205029702002 NANMMR MMM NNN 7325k

—Tement/Bentonite |

I Hydrated ]

P 02929,9.9:9,92% NAANANANAANANANAN 5. P RIS

—D-morte fiiter sand

[ 2=in. dlameter
{0-stot Sch 40
PVC Well Screen
18.0° to 1.0’ BGS

pad fram 3’ BGS ta -
0'

Grout 7.0° to 3.0
BGS -

bentonite pellets
8.0't0 TO'BGS

18.0' ta 9.0° BGS

Project: 083.25

Script: SRSNEplez
Date: 11/18/94

Page: f af 2



Refter to piezometer PZR~{ far geclagic
description.

Bottom of baring at 18.0° BGS.

Praject: 083.25

Script: SASNEpie
Date: 11/18/94

Y3 Page: 2 of 2



GROUND SURFACE

I 1.ocking Steel

Pratectlve Caver

2-ih. diameter Sch
40 PVC Riser

Reter to plezometer log PZR-1 for gealagic
decription.

= PRSI NNNNNNNNN\Fs a6 s e Yo ¥s7e!
38 202020020700 NN NN A7 3 b R e,

pad fram 3' BGS to A
o’

F—Tement/Bentonite 7
Grout 7.0' to 3.0
BGS "

Hydrated
bentanite pellets
9.0' ta 7.0' BGS

g

—0-morle filter sand
18.0° to 8.0° BGS

I 2-in. diameter
{0-slat Sch 40
PVC Well Screen
18.0" to #1.0° BGS

Script: SRSNE(SI'ez' '

Project: 083.25 Date: 1716704

Page: 1 of 2



Refer to plezometer lag PZA~t far gealogic

decriptlon.

Bottam of borehaole at 18.0° BGS.

Scﬂpt: SRSNEpiez

Projsct: 083.25 Date: 1718794




Date Start/Finish: 08/22/84 - C

rLocklng Steel

Pratective Caver

— 2-n. diameter Sch

40 PVYC Riser
GROUND SURFACE
2 Brawn SILT, some fine sand, iittle medium w0l fo
3 to coarse sand, trace fine gravel, laase, o] ¥ Tement surface
- { 7 20 | 1.4 maist. tel B2 pad from 2°BGS tg
12 Yl B O
L2l B2
1 V]
1 W
= % J
1 U
&z
B Tement/Bentonite ]
; ; Graut 8.0" ta 2.0°
— 5 Brown SILT, same fine sand, little medium N 8GS T
g tae coarse sand, little fine gravel, loose, 1 W
3 —\malst 1
— 2 3 2 | 83 Y -
Grey/brown fine to medium SAND, little siit, A [
| laase, wet, chemical ador. R i
“R%
Zm%
— Hydrated ]
bentanite peliets
10 4 B4 100'ta8.0°BGS
8 Red/brawn SILT, little fine ta coarse sand, &R
2 semicompact, wet, slight chemical odar. :
— 3 7 |02 44 ¥ —0-morie fiter sand |
g J {78’ to 10.0° BGS

2-in. dameter
{0~slat Sch 40

PVC Well Screen |
{78’ to 128’ BGS

Date: 11718784

Project: 083.25 SCript: SRSNEpIeZ

Page: fof 2



| adar.

Brown fine SANG, littie siit, laose, wet,
strang chemical odor.

I™Sand back{il

Brown fine SAND, little siit and medium to
coarse sand, loose, wet, strong chemical

Red/brown SILT, littie flne to coarse sand,
trace tine gravel, campact, wet (TILL).

Red SILT, little tine sand, some red
sandstone chips, campact, wet
(WEATHERED SANOSTONE).

4
8
= p |47 |23
3
20
8
i
g | 14| eed
100/.3
|25
- 100/8| 03 | 788
B 100/.3| 03 | 428
30

Bottam of boring at 28.3’ BGS.

Project: 083.25

~—Script: SRSNEDIez

Date: 11/18/84




GAOUND SURFACE

I Lacking Steel

Pratective Cover

2-in. dlameter Sch
40 PVC Riser

Geologlc descriptions interpreted based an
log ot Well P~-5B (HNUS, May 1894).

- PR NN NN SNSNSS NSNS SN PG Te 57w
=2 XA SN NN N NN SNSRI NSNS

: 3"' 2-hh. diameter ]

f‘-:.’j‘lti ;

ement surface
pad from 2’ BGS ta
00

1

Tement/Bentonite ]
Grout 8.0° ta 20°
BGS

" Hydrated 7
bentonite peliets
100't0 8.0°BGS |

¥ O-marie filter sand
' 175" ta 10.0° BGS

{0-siat Sch 40
PVYC Well Screen
175" to 125 BGS

Project: 083.256

Script: SRSNEpiez
Date: 11718784

Page: 1 of 2



Gedlagic descriptions interpreted based an
log of Weil P-5B (HNUS, May 1984),

Bottom ot baring at 20.0° BGS.

ralsct 0B3.25 ~ZoPt SASNETeE
Praject: 083.25 Date: 1/18704"




r Lacking Steel

Protective Cover

GROUND SURFACE

2-in. diameter Sch
40 PYC Riser

Red/brawn fine to medlum SAND with siit,
same fine to medium gravel, chemical odar.

Yo

ament suriace

AT

P—Tement/Bentanite |

BGS .

Grey ta black fine ta coarse SAND and
tine to medium GRAVEL, same red/brown siit
lenses. Chemical odor.

2

2

7 08 | B0
4

]

8

8 18 | 178
|

1

i

2 12 | 38
2

Red/braown SILT with some fine sand, wet,
chemical adar.

DN NS OANN NN NS NSNS SN SO S SN NS S NSNS SSNSS SN SSN Pe e T 75 7S]

pad fram 2.0’ BGS
to O’

{

Grout 26.0° ta 2.0°

B S O S S O N OSSOSO S S S S S PEPErs

Project: 083.25

Script: SRSNEplez
Date: /18784

Page: 1of 3



Red/brown SILT and {lne to medium
GRAVEL, wet. Chemical ador.

3
3

= 32| .
4

20
7

N 18
3 |10} o8
100
48

| 82

25 8 |07

a8

B 100/.3] 03

30

B 100/.3] 03

Red/brown WEATHERED SANOSTONE,
damp.

- AR AN S S S NS NN ST S ST TSSOSO S XY

ST RRRRRIIIRIIN,

SNSRI TN ST SN SIS

" Hydrated
bentonite peliets

¥ D-morie fliter sand

370° to 27.5°BGS

—2-h. dameter

10-slat Sch 40

PYC well Screen |
" 34.5' to 20.5' BGS

215 ta 25.0°BGS

Project: 083.25

3
Da

CrIpt. SASNEpiSZ
e i7704"




Red/brown WEATHERED SANDSTONE,

—Sand backilll

Bottam af barehale at 37.0° BGS.

Scflpti S‘RS'NE'plez

Prajact: 083.25 Date: 1718794

— Poge: 3073



acking Steel
Pratective Caver

GROUND SURFACE

2-n. diameter Sch
40 PYC Riser

Reter to Plezometer lag PZR~1 tar gealagic

I -
-n‘-,.d. |

&
%0

Yolala)

Kot L 2

PSP,
45259

B
a

"Tement/Bentontte ]

A A A AN N A N N N O T N T T O T O T T O RO OO T TSSOSO S O

ement surface
pad fram 2.0' BGS
to 0’

Fl

Graut 25.0° ta 2.0
BGS i

1 AT ML I LML LR L L LR A R AR R R AR U RN £,

Prolect: 083.25

So pt: = NEp z
Date: 11/18/94

Page: fof 3



Reter ta Piezometer log PZR-1{ for gealagic

1 BOXXRRRRAA NS SN NSNS SNNSNNOASSNSSNSSNSNSNXN

= BXXRROORA NSNS SNSNISN

SONSSANSNSNSNNANSNNSN

™ Hydrated

bentanite pellets
21.0" ta 25.0' BGS

:-:::?'_O-morle filter sand

375 to 27.0°BGS

=P T 2-h. dlameter
1 10-slot Sch 40
PYC Well Screen
34.0' t0 20.0'BGS |

Script: SRSNEplez

Prolect: 083.25 Date: /18794

Page: 2 of 3




and backfill
description.

Bottom of baring at 37.5° BGS.

Praject: 083.25

Script: SRSNEplez
Date: #1/18/84




rLocklng Steel
Pratective Caver
2-n. diameter Sch
40 PVC Riser
GRAOUND SURFACE
8 el i
17 Red/brawn SILT, some sand, with fine ta 2| L Cement surface
- 1 g | 12|00 -\:mm gravel. B Bl g'ad from 3" BGS to 4
100/.3 andstane cabble. o 3@[
- o '
bl Bl
Ad Al
b— -U - -4
1 V]
1 V]
- ; ; ]
5 1 V1
3 Light brawn fine to medium SAND, same sit, 7] [ Cenent/Bentante
1 grades to wet. A Grout 268.0° to 3.0
— 2 s |08 50 A [ BES 1
g8 1 V1
- 1 V] J
1 V1
1
- 0% .
“ns
1 V]
- 1 V] 1
00
10 i
s /s
- 3 % 118 | 00 s -
32 Fine to medlum anguiar GRAVEL and SILT, s0g
7 loase, wet. 1 V]
| % _
%B%
n’
— .
“8%
1 V1
— 1 V1 7
1 V]
i5 %

Oate: 11/18/94

~Script: SRSNEpIRZ




N~NG=

Red/brown 1ine to medium GRAVEL and
SILT, loose, wet.

Red/brown SILT with flne to medium sand
and fine gravel, loose, wet.

Red/brown fine to medium SAND with some
slit and tlne gravel, laose, wet.

Raed SILT, some {ine to medium sand,
compact (TILL).

Red/brown WEATHERED SANDSTONE,
dense, damp.

Augered to 37.5° BGS to set piezometer.

Prolect ooas ST
Project: 083.25 Date: 1/18/94"

SOOI SIS

bentaonite pellets
28.0" to 28.0° BGS

R S N N S N T T SO T SO O NSO S OSSO SO S SSSSNSSS

2 RRRIOOFANSII SN

I —0-morle filter sand |
| 375" to 28.0° BGS

2~-n. diameter
10-slat Sch 40
PVC Well Screen |
350’ to 30.0° BGS




Red/brown WEATHERED SANDSTONE,
dense, damp.

—Sand backiil

Bottom of boring at 37.5° BGS.

Praject: 083.25

Script: SRSNEpiez
Date: 11/18/84



rLcoklng Steel

Pratective Caver

2-in. dlameter Sch
40 PVC Riser

GROUND SURFACE

Geolagic descriptions interpreted based aon
log of Well P~58 (HNUS, May 1984).

ement surface
pad from 3’ BGS to -
ol

Ad
p
R,
0
R
.0
R

P Tement/Bentonite ]
Grout 28.0" ta 3.0
BGS i

 NAAAA AR AR AR AR SRR AR RN 2530 3 S S
g I N N O S O O N S O O ST S O S T O OO S S SO S S SOSSSSSNFErEEE

Epléi

Project: 083.25 Bate: 1718794



Gealagic descriptions interpreted based an 8%
log ot Well P-58 (HNUS, May 1884). 1 V]

- 207 .
1 V]
1 U

e / / -
1 V]
1 V1

_ 0 i
1 V]

- 1 V1 i
1 U
1 V]

—20 1 V1 -
1
1

. / / -
1 V1
e

L ¢ i
1 V]

. A Vi i
1 V]
1 V]

= ZRY i
1 V]
1 V]

|25 / / 4
1 W
A V]

| Zn J
1 V1

- 1V ]
1 U
1 V]

- 2% i
1 V]
1 V1

—3 P Hydrated h

bentonite pellets
- d K 310'ta 28.0'BGS
B -+ O-marie filter sand ]
38.0' ta 310" BGS

V Scrlpf: SRSNEplez ) - » v Pagez ol 3

Praject: 083.25 Date: 11718794



lezometer No. FZR-4
Borehoke Depth = 3801,
Geologic descriptions Interpreted based an 2-n. diameter
log of Well P-58 (HNUS, May 1884). 10-siat Sch 40
- PVC well Screen
38.0" to 33.0' BGS
B Battom af boring at 38.0° BGS. 1
40 A
45 i
50 i

. Script: SRSNEpiez
Project: 083.25 Date: 1/18/04"




Attachment A-2
Recovery Well Development
Hydraulic Evaluation Results




SUMMARY OF RECOVERY WELL DEVELOPMENT

HYDRAULIC EVALUATIONS

SRSNE SITE -- SOUTHINGTON CONNECTICUT
NTCRA.1 GROUND-WATER CONTAINMENT DESIGN INVESTIGATION

Recovery Well

Test Date: September 30, 1994

RW-1

Avg. Q (gpm): 1.9
H (feet): 26
r *s (0 T T K K ]
Location Formation ft ft min gpd/ft sqft/day ft/day cm/sec
MW-123C OVBON 11.75 0.37 4 1331 178 7 2E-03 0.008
MW-123A BDRK Flowing Artesian Well -- Drawdown Data Not Obtained
MUL-310 WTR TBL Negligible Response
Recovery Well RW-2
Test Date: October 3, 1994
Avg. Q (gpm): 3.9
H (feet): 32
r *s (o T T K K S
Location Formation ft ft min  gpd/ft sqft/day ft/day cm/sec
MWL-308 WTR TBL 26.5 0.40 60 2577 345 " 4E-03 0.046
P-5A BDRK Recovering from Transducer Removat -- No Usable Data
P-58 OVBDN Recovering from Transducer Removal -- No Usable Data
Test Date: October 4, 1994
Avg. Q (gpm): 3.9
H (feet): 32
r *s t(® T T K K S
Location Formation ft ft min gpd/ft sqft/day ft/day cm/sec
MWL-308 WTR TBL 26.5 0.35 60 2945 394 12 4E-03 0.052
P-5A BDRK 18.3 Substantial Response to Pumping
P-58 OVBDN 16.0 Recovering from Transducer Removal -- No Usable Data




SUMMARY OF RECOVERY WELL DEVELOPMENT
HYDRAULIC EVALUATIONS

SRSNE SITE -- SOUTHINGTON CONNECTICUT
NTCRA 1 GROUND-WATER CONTAINMENT DESIGN INVESTIGATION

Recovery Well RW-3

Test Date: October 6, 1994

Avg. Q (gpm): 2.1
H (feet): 32
r *s t(0) T T K K S
Location Formation ft ft min gpd/ft sqft/day ft/day cm/sec
P20-1 OVBDN 14.0 0.12 6 4516 604 19 7e-03 0.029
Pz0-2 OVBDN 20.0 0.16 1.5 3387 453 14 S5e-03 0.003
PZR-1 BDRK Magnitude of Response Comparable to OVBDN and PZR-2
PZR-2 BDRK Magnitude of Response Comparable to OVBDN and PZR-1

Recovery Well RW-4

Test Date: September 29, 1994

Avg.” @ (gpm): 4.9
H (feet): 21
r *s (O T T K K S
Location Formation ft ft min gpd/ft sqft/day ft/day cm/sec
Pz0-3 OVBDN 8.7 2.80 6 458 61 3 1E-03 0.008

Recovery Well RW-5

Test Date: October 4, 1994

Avg. Q (gpm): 1.1
H (feet): 22
r *s t( T T K K S
Location Formation ft ft min gpd/ft sqft/day ft/day cm/sec
MWL-301 DDN WTR TBL 12.0 0.03 0.5 11018 1473 67 2E-02 0.008
PZR-3 BDRK 9.0 Recovering from Development (10/3/94)

MWL-301 RCV WTR TBL 12.0 0.13 45 2288 306 14 5e-03 0.149




Drawdown (Feet)

W-1 DEVELOPMENT HYDRAULIC EVALUATION

TIME-DRAWDOWN DATA (9/30/94)
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Pumping Time (Minutes)

+ MW-123C (r=11.8ft) @ MWL-310 (r=20.0 ft)
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Drawdown (Feet)

RW-2 DEVELOPMENT HYDRAULIC EVALUATION
TIME-DRAWDOWN DATA (10/3/94)
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Drawdown (Feet)

RW-2 DEVELOPMENT HYDRAULIC EVALUATION]|
TIME-DRAWDOWN DATA (10/4/94)
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Drawdown (Feet)

RW-3 DEVELOPMENT HYDRAULIC EVALUATION|
TIME-DRAWDOWN DATA (10/6/94)
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Drawdown (Feet)

W-4 DEVELOPMENT HYDRAULIC EVALUATION

TIME-DRAWDOWN DATA (9/29/94)
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Drawdown (Feet)

W-5 DEVELOPMENT HYDRAULIC EVALUATION

TIME-DRAWDOWN DATA
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Residual Drawdown (Feet)

0.1

RW-5 DEVELOPMENT HYDRAULIC EVALUATION|

TIME-RECOVERY DATA
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Attachment A-3
RW-2 Step-Drawdown Test Data
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Attachment A-4
RW-2 Constant Rate Test
Drawdown/Recovery Hydrographs
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Attachment A-5
RW-2 Constant Rate Test
Distance-Drawdown Plots
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Attachment A-6
RW-2 Constant Rate Test
Hydraulic Parameter Estimates
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Ground-Water Containment System Modeling Results
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I. Introduction

This appendix presents the results of ground-water modeling for the NTCRA ground-water containment
system at the SRSNE Site in Southington, Connecticut. BB&L used both analytical and numerical

techniques to model ground-water flow at the site, employing the analytical element model QuickFlow™

(Rumbaugh, 1991) for preliminary flow modeling and the United States Geological Survey (USGS) modular

three-dimensional (3-D) numerical code developed by McDonald and Harbaugh (1988), referred to as
MODFLOW, for detailed follow-up modeling. This modeling approach allows a "first-order” preliminary
assessment of flow conditions and system responses to stresses (i.e., pumping wells) for use in the design

of the numerical model.

II. QuickFlow™ Model Construction

The construction of the QuickFlow™ model involved the following steps:
1. Identification of system-representative horizontal hydraulic conductivity (K,), horizontal hydraulic
gradient (I,), and saturated thickness in the Containment Area to "idealize" the flow system in the

area of concern;

2. Simulation of the flow system under non-stressed (non-pumping) conditions to verify system-

representative flow conditions in the Containment Area;

3. Addition of pumping wells in the Containment Area in the model; and
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4. Simulation of flow-system responses to aquifer stresses (pumping wells).

The modeling processes and results are described below.

Flow-System Parameters

A review of the existing hydrogeologic data base indicated that system-representative K, and I, values
in the Containment Area are 1.4 feet per day (ft/d) and 0.025, respectively (HNUS, 1994 and ENSR,
1994). The K, of 1.4 represents the geometric mean value based upon slug tests performed at wells
installed in the Operations and Containment Areas. The I, value of 0.025 was selected as a
representative but conservative gradient value from the historical range of approximately 0.01 to 0.03
in the Containment Area. The saturated thickness of the glacial outwash, which ranges from
approximately 13 to 24 feet in the Containment Area, was initially set at a representative value of 20

feet in the QuickFlow™ model.

Flow-System Stresses

A varying number of simulated pumping-well arrays were used to evaluate the potential for hydraulic
containment of all ground water entering the Containment Area from the Operations Area within the
outwash deposits. Based upon the approximately 7-foot drawdown response observed in the outwash
deposits during the 48-hour, constant-rate pumping test at Recovery Well RW-2, a drawdown value
of 7 feet was established at the five simulated recovery wells. Thus, each well was modeled with a

constant head corresponding to 7 feet of drawdown under steady-state conditions.

Model Results and Conclusions

QuickFlow™ simulations predicted that vertical recovery well arrays consisting of between 10 and 52

wells operating in the Containment Area, including the five existing recovery wells, would not
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hydraulically contain the ground water flowing through the Containment Area within the outwash

deposits. The 52-well scenario simulated using QuickFlow™ predicted that approximately 14 percent
of the flow would not be captured. Moreover, the 52-well simulation showed that the hydraulic

gradient may not be reversed in the area downgradient of the pumping wells.

The analytical model results make "hydrogeologic” sense (confirm the conceptual model and the field
conditions), because in flow systems where the geometry and hydraulic conditions result in a very low
water-transmitting system, numerous vertical wells are needed in order to establish, if possible,
overlapping capture zones to attain complete containment. Furthermore, the competition among large
numbers of vertical wells to pump available ground water often causes the wells to be dewatered and

renders them unable to achieve or maintain containment.

Based on the analytical modeling results and flow-system conceptualization, the remedial alternative
was reassessed; it was determined that a remedial scenario consisting solely of vertical wells to create
a hydraulic barrier is not viable. With respect to the MODFLOW model, QuickFlow™ results
indicate that a MODFLOW model grid would require extremely small discretization (i.e., portioning
of the flow system into parcels on the order of one-foot to 2-foot spacings in and around the
Containment Area) to reproduce the QuickFlow™ (continuous flow system) results. This
discretization scheme would, in turn, result in the design of an overly detailed (discretized) model grid
to address an ineffective remedial -scenario based on use of numerous vertical wells. Instead, a
physical barrier (e.g., steel sheet pilings or a slurry wall) would require fewer vertical recovery wells
upgradient of a physical barrier to eliminate migration of constituent-impacted ground water
downgradient of the Containment Area. A highly discretized grid would not be necessary to simulate
and evaluate the alternate remedial scenario; thus, the QuickFlow™ model also provided a tool to
assist in the design and degree of discretization of the MODFLOW grid to a level that accurately

simulates the physical barrier and wells scenario.
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Ill. MODFLOW Model Construction

The construction of the MODFLOW model involved the following steps:
1. Construction of the finite-difference grid;
2. Definition and input of the boundary conditions and flow-system parameters;
3. Calibration of the model; and
4. Simulation of flow-system responses to aquifer stresses.
Each of these steps is described below.
Grid Construction
In MODFLOW, the numerical solution of the differential equations that describe ground-water flow
is obtained though the finite-difference approach. The finite-difference approach involves replacing
the continuous flow system by an equivalent set of discrete blocks, the flow systefn is discretized into

parcels of uniform geometry and hydraulic condition which, when combined, are representative of the

system as a whole. By varying the hydraulic conditions between blocks, system heterogeneity and

anisotropy can be incorporated into the model to best represent field conditions. In the finite-,

difference approach, both space and time variables are treated as discrete parameters.

The spatial discretization of the flow system results in a finite-difference grid, or "mesh" composed of
rows, columns, and layers parallel to the x, y, and z axes. The intersection of these rows, columns, and

layers creates the parcels, or "nodes," of the mesh. Conceptually, each node represents the center
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point of a prism of aquifer material, or "cell." The hydraulic and geometric properties are constant

throughout each cell (McDonald and Harbaugh, 1988). The numerical solver computes the head at
each node in the finite-difference grid based upon the boundary conditions, stresses, and hydraulic

parameters specified as input to the model.

The modeled area, which covers a 1600-foot by 2400-foot region in and around the site, was
discretized into a finite-difference grid consisting of 120 rows and 88 columns (Figure B-1). The grid
spacings along rows and columns varied between 10 and 95 feet. The smallest spacings are in the
Containment Area, which was the focus of the modeling study (Figure B-2). The finite-difference grid
spacing was systematically expanded to the north, south, east, and west of the site, where less detail
was required. The purpose of extending the grid into these distant areas was to represent the regional
flow system as a whole and to allow for underflow through the modeled domain. Moreover, because
the number of recovery wells and total pumpage rate needed to contain and capture constituent-
impacted ground water entering the Containment Area had not been determined, it was necessary to
conservatively establish boundary conditions beyond the influence of these recovery wells. Without
this boundary, pumping stresses at the Site would simulate non-field-representative head-and-flow

system responses.

The model was also discretized vertically into four layers. These four layers depict the steeply
eastward dipping geometry of the flow system (glacial outwash underlain by glacial till, underlain by
bedrock). Thus, the vertical discretization resulted in a deformed grid, with the tops and bottoms of

the four layers "stair-stepped” to represent subsurface conditions.

‘The glacial outwash was divided into two layers (Layers 1 and 2) to better represent ground-

water/surface-water relationships between the water table and the Quinnipiac River, as well as to
better represent the effects of pumping wells in the upper portion of the saturated zone. The till was

represented by Layer 3, and the top 30 feet of the bedrock were represented by Layer 4.
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Boundary Conditions

Boundary conditions incorporated into the MODFLOW model belong to one of three general

categories:

1. When the ground-water elevation (head) is known for surfaces bounding the flow system (e.g.,

constant heads, variable heads);

2. When the flow is known across a surface bounding the flow region (e.g., constant flow, no flow);

and

3. When a mixed condition (some combination of the first two categories of boundary conditions)

exists for surfaces bounding the flow region (Wang and Anderson, 1982).

MODFLOW allows for the specification of boundary conditions in accordance with the three types
itemized above. Specifically, each cell within the model can be identified as one in which the head
varies with time (variable-head cell), one that is constant with time (constant-head cell), or one in
which no flow occurs (no-flow cell), or the boundary package can be combined or modified depending

upon the conditions of the system (McDonald and Harbaugh, 1988).

In the model, hydrologic features represented by modeled boundary conditions include the general
west-to-east flow of ground water and recharge from precipitation. The western and eastern edges
of the model (Columns 1 and 88, respectively) in all four layers are simulated as constant-head
boundaries. In each constant-head boundary cell, the respective ground-water elevation (head) does
not change with time. The head values assigned to these boundaries were interpolated from published
water-level elevation data for the outwash, till, and bedrock (HNUS, 1994 and ENSR, 1994), and
extrapolated to the upgradient (western boundary) and downgradient (eastern boundary) extent of the

model.
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These western and eastern boundaries are established beyond the influence of the recovery wells. If

these constant-head boundaries were not established at a distance beyond the influence of the
recovery wells, then the cones of depression from the recovery wells could have extended to and
intercepted these boundaries. Because water levels in constant-head boundaries do not change with
time, they represent a continuous source of inflow or outflow of water to or from the model. If the
cones of drawdown from the recovery wells intercepted either of these boundaries, then the simulated
heads would not have correctly represented the flow regime. The continuous source of water would
have caused their cones of depression to stop expanding, because they would have intercepted an
inexhaustible supply of water to satisfy the pumpage rates, which would have resulted in unrealistically
small and skewed cones of drawdown, and in turn, improper simulated head-and-flow relationships

and underestimated capture zones.

The northern and southern boundaries (Rows 1 and 122) are approximately parallel to regional
ground-water flow and therefore, represent the approximate limiting flow lines for the system.
(Limiting flow lines "separate” areas of ground-water flow, so that ground water on either "side" of
the flow line remains on its respective "side." Ground water does not move across a limiting flow line
[Rushton and Redshaw, 1979].) Itis a common technique to use limiting flow lines to represent no-

flow boundaries in a ground-water model area.

In reference to the site flow model, this condition established that no ground water can be drawn from
beyond the northern and southern boundaries of the modeled area. If the northern and southern
boundaries were not established at a distance beyond the influence of the recovery wells, then the
cones of depression from the recovery wells could have extended to and intercepted these boundaries.
Because no-flow boundaries prohibit ground water from entering or leaving the modeled domain, the
simulated heads would not have correctly represented the flow regime and would have caused their
cones of depression to expand in other directions in order to intercept sufficient water to satisfy the
pumpage rates, which would have resulted in unrealistically extensive and skewed cones of drawdown,

and in turn, improperly simulated head-and-flow relationships and exaggerated capture zones.
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An attempt was made to determine the recharge rate based upon published information. An on-line,

computer data base search was undertaken, and information pertaining to precipitation,
evapotranspiration, and runoff in the area of the site was obtained from Mazzaferro, et.al. (1978).
These data showed that of the 47 inches per year (in/yr) of precipitation, 21 in/yr are lost as a result
of evapotranspiration, and 26 in/yr are lost via runoff. Thus, of the total amount of precipitation,

none is reported to be available for recharge to the aquifer.

Based upon BB&Ls experience working in the Quinnipiac River basin, approximately 15 to 50 percent
of precipitation can recharge ground water. As a result of calibration and sensitivity simulations,
model results indicated that an appropriate estimate for recharge in the area of the site is 8.76 in/yr,
or about 20 percent of the precipitation rate. This recharge rate was applied uniformly throughout

the model domain, with the exception of the following two areas:

e The SRSNE Operations Area; and

e The commercially developed area along Queen Street.

Recharge for both of these areas was eliminated (set to zero), because these areas are paved and/or

covered with buildings.

A recharge rate of 8.76 in/yr, which represents the lower range of the percentage of precipitation
available for recharge, fits with the field and conceptual models. Upgradient (west) of the Operations
Area, the topography rises steeply at a rate of approximately 2 percent. This steep gradient fosters
runoff of precipitation and reduces the amount of water (from precipitation) available to recharge the
water table. The area in, around, and downgradient of the Containment Area is characterized by a
relatively shallow depth to ground water (on the order of approximately 5 feet or less). The proximity

of the water table to land surface promotes evapotranspiration, again reducing the amount of water

(from precipitation) available to recharge the water table.
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Flow-System Parameters

Data characterizing flow-system hydraulic coefficients and geometry were obtained from HNUS

(1994), ENSR (1994), and BB&L:s field investigation. These data are shown in Table B-1.

Hydraulic coefficient data were obtained from slug and pumping tests, and the thicknesses of the

saturated glacial outwash and till were obtained from boring and well drilling activities.

Horizontal hydraulic conductivity values throughout the modeled domain range from 0.1 ft/d to 40

ft/d. Values within each of the model layers include the following:

» Layer 1 and 2 (glacial outwash) - 0.1 ft/d to 40 ft/d;

» Layer 3 (glacial till) - 0.1 ft/d to 40 ft/d; and

» Layer 4 (upper 30 feet of the bedrock) - 1.0 ft/d to 6.0 ft/d.
Horizontal hydraulic conductivity values within the Containment Area, where remedial activities will
take place, range from 1.0 ft/d to 22 ft/d. Values within each of the model layers in the Containment
Area include the following:

e Layer 1 and 2 (glacial outwash) - 1.0 ft/d to 22 ft/d;

e Layer 3 (glacial till) - 1.0 ft/d to 22 ft/d; and

» Layer 4 (upper 30 feet of the bedrock) - 1.0 ft/d to 6.0 ft/d.

. BLASLAND, BOUCK & LEE, INC.
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Although the range of K, values for the unconsolidated deposits is from 1.0 ft/d to 22 ft/d, the higher

range of these values (10 ft/d and greater) is limited to the northwest portion of the Containment
Area. The majority of the Containment Area is characterized by K, values ranging from 1.0 ft/d to
4.0 ft/d, with the eastern portion of the containment area being characterized by K, values ranging

from 1.0 ft/d to 2.0 ft/d.

There are no data describing the anisotropy of the flow system. Specifically, no pumping tests were
designed or performed for long enough periods of time to quantify the ratio and distribution between
K, and the vertical hydraulic conductivity (K,). Published information indicates that the ratios of K,
to K, generally range from 10 to 1, to 100 to 1 (Todd, 1980). The 10 to 1 ratio was applied
throughout the model, as discussed in Section IV (MODFLOW Model Calibration).

Aquifer geometry, as it relates to saturated thickness, is accounted for in the model by designating top

and bottom elevations for the individual layers of the model.

The elevations of the tops and bottoms of the four layers comprising the deformed grid throughout
the modeled domain range from 65 feet to 190 feét, and 35 feet to 175 feet, respectively. Top and

bottom elevation values for each of the model layers include the following:

« Layer 1 (the upper 5 feet of the saturated glacial outwash) - 150 feet to 190 feet, and 130 feet

to 175 feet, respectively;

» Layer 2 (glacial outwash below the upper 5 feet of the glacial outwash [Layer 1]) - 130 feet to

175 feet, and 75 feet to 170 feet, respectively;

« Layer 3 (glacial till) - 75 feet to 170 feet, and 65 feet to 160 feet, respectively; and

18 BLASLAND, BOUCK & LEE, INC. B-10
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o Layer 4 (upper 30 feet of the bedrock) - 65 feet to 160 feet, and 35 feet to 135 feet,

respectively.

Elevations of the tops and bottoms of the four layers comprising the deformed grid in the
Containment Area, where remedial activities will take place, range from 115 feet to 165 feet, and 85
feet to 150 feet, respectively. Top and bottom elevation values for each of the model layers include

the following:

» Layer 1 (upper 5 feet of the glacial outwash) - 155 feet to 165 feet, and 145 feet to 150 feet,

respectively;

» Layer 2 (glacial outwash below the upper 5 feet of the glacial outwash [Layer 1]) - 145 feet to

150 feet, and 130 feet to 140 feet, respectively;
» Layer 3 (glacial till) - 130 feet to 140 feet, and 115 feet to 135 feet, respectively; and

» Layer 4 (upper 30 feet of the bedrock) - 115 feet to 135 feet, and 85 feet to 105 feet,

respectively.

IV. MODFLOW Model Calibration

The objective of model calibration is to compare the input data and the conceptual model of the aquifer
to the real system. This is accomplished by iteratively running the model and modifying the model setup
- based upon the conceptual model of the aquifer, until the computed head-and-flow conditions compare
favorably to observed head-and-flow conditions. Calibration was demonstrated by using the model to
simulate a period where model outputs were compared to available field flow conditions in the Containment

Area. When the difference between observed and computed flow conditions (K, and I, values) in the

121401 BLASLAND, BOUCK & LEE, INC. B-11
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Containment Area exceeded tolerable limits, the input data were modified to obtain the best representation

of computed and observed data. However, these modifications were consistent with the geologic and
hydrologic data base characterizing the flow system (i.e., the field condition, conceptual model, and
numerical model made "hydrogeologic" sense). Thus, this iterative process continued until the model
approximated flow conditions through the Containment Area while maintaining the geologic and hydrologic

data base characteristic of the flow system.

May 1993 water-level elevation measurements were used for the calibration. Based upon the May 1993
ground-water elevation data, the direction of flow is east and southeast, and the I, for the glacial outwash
within the Containment Area ranged from 0.01 to 0.03 (HNUS, 1994). These flow directions and I, values
are illustrated in Figures B-3 and B-4 (Layer 1 - the upper 5 feet of the saturated glacial outwash and Layer
2 - the remaining portion of the saturated glacial outwash, respectively). Field flow directions and I, values
for the glacial till (Layer 3), which also range from 0.01 to 0.03, are also reproduced by the model, as

. illustrated in Figure B-5.

In addition to reproducing the I, across the Containment Area, a comparison of simulated heads to field-
measured heads was undertaken. This involved the use of observation wells as targets to which to compare
the modcl-genera'ted heads. This was accomplished by selecting targets to obtain comprehensive coverage
of the site without clustering wells in any particular location (i.e., using too many wells in a specific area),
which would bias the calibration procedure. However, as the majority of the wells are clustered in groups
throughout the site, these targets were used to obtain qualitative and quantitative information regarding the

calibration by performing a point-to-point analysis and a statistical analysis.

With the exception of Well P-2A, all wells with May 1993 heads were used. Well P-2A was eliminated from
the target base, because a comparison of historical water-level elevations between respective wells indicated
that all the wells, with the exception of Well P-2A, varied by similar levels. Well P-2A, on the other hand,

showed a discrepancy on the order of 10 feet from past to current elevations. Because this difference in
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heads could not be accounted for, the water level was presumed to be non-system-representative, and well

P-2A was climinated from the target base.

Even with the inherent drawback from the clustering of the targets, the calibration resulted in a good match
between field-measured and MODFLOW-simulated heads. A plot of the field-measured versus calibrated
heads is shown in Figure B-6. It is important to note that not only are the majority of the values close to
the theoretically ideal calibration line, but the array of values is well distributed on either side of the
theoretical line (i.e., there is minimal clustering of the values on one side of the line relative to the other
side of the line). Moreover, of the 55 targets throughout the model domain, 48 targets, or approximately
85 percent of the simulated heads, are within 3 feet of the measured heads (21 targets within one foot, 18
targets within 2 feet, and eight targets within 3 feet), while the remaining 15 percent of the simulated heads
are within 6 feet of the measured heads (two targets within 4 feet, four targets within 5 feet, and two targets
within 6 feet). Furthermore, the mean residual of -0.675 foot is close to zero, which is required for a good
match. A residual mean close to zero signifies that neither positive nor negative residuals predominate and

that the calibration is not biased.

The information obtained from the target and statistical analyses supports the information obtained by
reproducing the I, through the Containment Area, specifically, that a good calibration was produced and

the model is suitable for predictive simulation for remedial system design.

V. MODFLOW Model Simulations

The calibrated MODFLOW model was used to simulate several remedial scenarios. Three simulations,
presented below, predict the flow-system response to the pumpage of recovery wells, with two of the
simulations including a proposed physical barrier. The first (the five existing wells) and second (the five

existing wells plus a physical flow barrier) simulations predict that these design alternatives are inadequate
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for hydraulically containing the ground water within the outwash. These results are presented, however,

because:

* Five recovery wells have been installed to date. It is important to demonstrate that these five wells
alone neither hydraulically contain ground water nor reverse the hydraulic gradient within the

outwash downgradient of the extraction system; and

* Preliminary QuickFlowp,, modeling results suggested that a physical barrier would be needed in
conjunction with recovery wells. It is important to demonstrate that these five wells, pumping in
conjunction with a physical barrier, also neither hydraulically contain ground water nor reverse the

hydraulic gradient within the outwash downgradient of the extraction system.

The third simulation is representative of a successful remedial scheme, with 11 recovery wells operating west

(upgradient) of a physical barrier (steel wall) within the Containment Area.

Simulation 1 - Five Recovery Wells

Recovery Wells RW-1 through RW-5 were simulated using MODFLOW’s drain package, based on
information collected during BB&Ls aquifer tests and the information obtained from the
QuickFlow™ model (discussed in Section II above). Simulating wells using the MODFLOW drain
package eliminates guesswork about the sustainable pumping rate by allowing the model to calculate
the inflow (pumping rate) to each well based upon the known reference head. At the location of each
simulated well, drain conductance and reference head terms were input to Layers 1 through 3 of the
model, as outlined in Table B-2. At the wells, dynamic (pumping) heads were set in Layers 1 through

3, based upon observed drawdowns during the Recovery Well RW-2 pumping test (see Appendix A).

Head-and-flow relationships determined by the five-well pumping stress for Layers 1, 2, and 3 of the

model are illustrated in Figures B-7, B-8, and B-9, respectively. Figure B-7 shows that Layer 1 of the
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model (the initial upper 5 feet of the saturated glacial outwash) becomes dewatered in the area

around the wells due to the vertical flow of ground water downward in response to the five-well

pumping stress in Layer 2 and the thin saturated thickness of Layer 1.

Figures B-8 and B-9 show that, although capture zones are predicted in proximity to Recovery Wells
RW-1 through RW-5 in the remainder of the glacial outwash (Layer 2) and glacial till (Layer 3),
respectively, ground water is able to migrate between these wells and their respective capture zones,

and there is no downgradient reversal of the I,.

Simulation 2 - Five Recovery Wells and Steel Sheet-Piling Wall

The simulation involving five recovery wells and a steel sheet-piling wall was identical to the one
described above; however, a 2.5-inch-thick, horse-shoe-shaped steel piling wall was included within the
Containment Area. The wall is located adjacent to and immediately downgradient of the existing

recovery wells.

The steel wall was simulated with a thickness of 2.5 inches and an extremely low K, (1.0x10™ ft/d).
The purpose of simulating the steel wall in this manner, as opposed to using a no-flow boundary
(barrier), was to simulate the wall under conservative conditions. That is, in the event that the wall
is not completely impervious, an ample ground-water depression behind the wall would create a I, into
the Containment Area. Thus, ground water immediately downgradient of the wall could only flow

between "seams" in the wall into the Containment Area.

Head-and-flow relationships in response to the five-well pumping stress and the steel wall for Layers
1, 2, and 3 of the model are illustrated in Figures B-10, B-11, and B-12, respectively. Figure B-10
shows that Layer 1 of the model (the initial upper S feet of the glacial outwash) becomes dewatered

in the area around the wells. As in the previous simulation, this is due to the vertical flow of ground
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water downward in response to the five-well pumping stress in Layer 2 and the thin saturated

thickness of Layer 1.

Figures B-11 and B-12 show enhanced capture zones near Recovery Wells RW-1 through RW-5 in
Layer 2 and Layer 3 due to the presence of the steel wall. The steel wall prohibits each well’s cone
of influence from extending downgradient and causing it to spread in the upgradient and crossgradient
directions to intercept sufficient ground water to satisfy its pumping needs. However, ground water
is able to migrate around the ends of the steel walls, and there is no downgradient reversal of the I,.
Thus, there is incomplete containment of constituent-impacted ground water flowing from the

Operations Area through the Containment Area.

Simulation 3 - Fleven Recovery Wells and Steel Sheet-Piling Wall

To completely contain constituent-impacted ground water flowing from the Operations Area through
the Containment Area, six additional wells were simulated, along with existing Recovery Wells RW-1

through RW-5. All 11 wells were simulated at locations west (upgradient) of the steel wall.

Head-and-flow relationships in response to the 11-well pumping stress and the steel wall for Layers
1, 2, and 3 of the model are illustrated in Figures B-13, B-14, and B-1S, respectively. Figure B-13
shows that Layer 1 of the model (the initial upper S feet of the glacial outwash) becomes dewatered
in the area around the wells. As in the previous simulations, this is due to the vertical flow 6f ground
water downward in response to the pumping stress in Layer 2 and the limited saturated thickness of

Layer 1.

Figures B-14 and B-15 show enhanced capture zones near existing Recovery Wells RW-1 through
RW-5 and the six additional wells Layers 2 and Layer 3. This enhancement is caused by the increased
pumping stress in the presence of the steel wall. The steel wall prohibits each well’s cone of influence

from extending downgradient, causing it to spread in the upgradient and crossgradient directions,
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creating well interference as each well intercepts sufficient ground water to satisfy its pumping needs.

Thus, the combination of the 11 pumping wells (an increased pumping stress) and the steel wall create
a ground-water depression on the upgradient side of the wall (Figures B-14 and B-15), and ground
water cannot migrate around the ends of the steel walls (i.e., ground-water containment is achieved
and maintained). Moreover, a stagnation area (ground-water divide) is established across the wall
where the I, within the Containment Area is toward and into the pumping wells; the I, immediately
downgradient of and adjacent to the wall is toward the wall; and the I, further downgradient of the
wall continues in an easterly direction. Consequently, there is complete containment of constituent-

impacted ground water flowing from the Operations Area through the Containment Area.

Model results indicate that, in the presence of the wall, the total rate of ground-water withdrawal to

attain the containment described above is approximately 20 gpm.

VIi. Wetlands

The State of Connecticut has identified concerns regarding the effects of the remedial program upon two

wetlands areas. The locations of these two wetlands are as follows:

* An area immediately south of the Containment Area, part of which straddles the Containment

Area property line; and
* An area east of the Containment Area bordering and west of the Quinnipiac River.

Based upon the simulated remedial alternative (11 pumping wells and the steel wall), the decline in ground-

water elevations (drawdown) in the glacial outwash with respect to each wetlands area is as follows:
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* Drawdown ranging from 5 to 7 feet (Figure B-4 compared to Figure B-14) is likely to occur in the

wetlands area immediately south of the Containment Area; and

* Drawdown ranging from one foot to 5 feet (Figure B-4 compared to Figure B-14) is likely to occur

in the wetlands area east of the Containment Area bordering and west of the Quinnipiac River.

Vil. MODFLOW Model Results and Conclusions

Both Simulation 1 and Simulation 2 proved inadequate in containing constituent-impacted ground water

flowing from the Operations Area through and downgradient of the Containment Area.

Simulation 3 proved adequate in containing constituent-impacted ground water flowing from the Operations
Area through and downgradient of the Containment Area. Moreover, a stagnation area is established across
the wall where the I, within the Containment Area is toward and into the pumping wells; the I, immediately
downgradient of and adjacent to the wall is toward the wall; and the I, further downgradient of the wall
continues in an easterly direction. Thus, there is complete containment of constituent-impacted ground
water flowing from the Operations Area through the Containment Area; constituent-impacted ground water

cannot flow downgradient of the Containment Area.

Drawdown in the wetlands area immediately south of the Containment Area, part of which straddles the
Containment Area property line, is likely to range from 5 feet to 7 feet. The wetlands area east of the
Containment area bordering west of the Quinnipiac River is likely to experience drawdown ranging from

one foot to 5 feet.
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TABLE B-2

CALCULATION OF HEAD AND CONDUCTANCE FOR SIMULATION OF RECOVERY WELLS AS DRAINS

NTCRA GROUND -WATER FLOW MODEL

SRSNE SITE - SOUTHINGTON, CONNECTICUT

! | RW—1] RW-2] RW-3] RW—-4] RW-5, RW-6 RW-7] RW-8] RW-9/ RW—10] RW-11
Model Row (Y —Coordinate) i 85 69 59 45 37 57 80| 75 64 52 41
Model Column (X-Coordinate) | 36 45 43 40 35 31 39] 42 44 | 42 38|
LAYER 1 AW-1/ RW-2| RW-3| RW-4| RW-5 RW-6] RW-7] RW-8] RW-9] RW—10] RW_11
Initial Head Elevation (ft) 154 154 154 154 154 157 154 154 154 154 154,
Bottom Elevation (ft) 150 150 150 150 150 150 150 150 150 150 150;
Available Drawdown (f) 4 4 4 4 4 7 4 4 4 4 4
Estimated Waell Efficiency 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 05 0.5)
Effective Drawdown (H) 2 2 2 2 2 35 2 2 2| 2 21
Effective Head at Well (1) 152 152 152 152 152 153.5 152 152 152 ] 152 152!
Hydraulic Conductivity (H/day) 1.2 1.2 1.9 1.7 2 14 1 1 1.7 2 1.4
Calc. Drain Conductance (sqft/day) 21 21 34 30 35 432 18 18] 30 35 25
LAYER 2 RW-1 RW-2| RW-3 RW-4! RW-5] RW-6] RW-7] RW-8] RW-9 RW-10] RW—11,
Initial Head Elevation (H) 154 154 154 154 154 157 154 154 154 154 154
Top Elevation (ft) 150 150 150 150 150 150 150 150 150 150 150
Bottom Eievation (H) 137.5 130 130 135 135 135 135 130 130 135 135
Available Drawdown (ft) 16.5 20 20 18 19 20 19 20 20 19 19
Estimated Well Efficiency 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Effective Drawdown (ft) 8.25 10 10 9.5 9.5 10 9.5 10 10 9.5 9.5
Effective Head at Well (ft) 145.75 144 144, 144.5| 1445 147! 1445 144 144 144.5] 144.5!
Hydraulic Conductivity (ft/day) 1.2 1.2 1.9 1.7 2 14 1 1 1.7 2 1.4
Calc. Drain Conductance (sqft/day) 66 106 168 112 132 926 66 88 150 132 93

| LAYER 3 AW-1| RW-2! RW-3| RW-4| RW-5] RW-6] RW-7] RW-B] RW-9| RW-10] RW—11
Initial Head Elevation (ft) 154 154 164 154 154 167 154 154 154 154 154
Top Elevation (ft) 137.5 130 130 135 135 135 135 130 130 135 135
Bottom Elevation (ft) 122.5 115 120 120 120 125 120 120 120 120 120
Available Drawdown (ft) 20 20 20 20 20 20 20 20 20 20 20
Estimated Well Efficiency 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Effective Drawdown (ft) 10 10 10 10 10 10 10 10 10 10 10
Effective Head at Well (ft) 144 144 144 144 144 147 144 144 144 144 144
Hydraulic Conductivity (ft/day) 1.2 1.2 1.9 1.7 2 14 1 1 1.7 2 1.4
Calc. Drain Conductance (sqft/day) 79 79 84 112 132 617 66 44 75 132 93
LAYER 4 RW-1, RW-2| RW-3| RW-4! RW-5
Initial Head Elevation (f) 154 ; 154 154 154 154
Top Elevation (ft) 122.5 115 120 120 120
Bottom Elevation (ft) 92.5 85 90 90 90
Availabie Drawdown (ft) 20 20 20 20 20
Estimated Waell Efficiency 0.5 0.5 0.5 0.5 0.5
Effective Drawdown (ft) 10 10 10 10 10
Effective Head at Well (ft) 144 144 144 144 144
Hydraulic Conductivity (ft/day) 1.1 1.1 1.7 1.3 1.3
Caic. Drain Conductance (sqft/day) 146 146 225 172 172

Note: Drain conductance term based on Prickett (1967), calculated as C = 2K(3.14)B/In(x/4.81r), where C is the drain conductance,
K is the horizontal conductivity, B is the layer thicknness, x is the numerical model grid spacing, and r is the well radius (approx. 0.5 feet).

TABLEB2

21 ~Nov-94
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B7 — SIMULATED WATER—TABLE (LAYER 1) ELEVATION
MAP WITH RECOVERY WELLS RW-1
THROUGH RW—-5 PUMPING

Peg ——
8.

14

O
! N
|
- O
5 — — ) SCALE
S0 50z —
(( [¢] 125 Feet
SSRWLIST.DXF
89 — SIMULATED POTENTIOMETRIC SURFACE MAP OF
THE GLACIAL TILL (LAYER 3) WITH
| RECOVERY WELLS RW—1 THROUGH RW-5 PUMPING
i i;: \
N
. SCALE
BEEHE ]
\ 0 125 Feet

S5RWL3ST.DXF

OPTIONAL L OR X:
12/94 S4—PWC,DMW
08325001 /083256G08.0WG

B8 — SIMULATED POTENTIOMETRIC SURFACE MAP OF
THE GLACIAL OUTWASH (LAYER 2) WITH
RECOVERY WELLS RW-1 THROUGH RW-5 PUMPING

SSRWL2ST.DXF

=

SCALE

HH ]

o}

125 Feet

LEGEND

LINE OF EQUAL GROUND-
WATER ELEVATION, FEET

e RELATIVE TO MEAN SEA
LEVEL
o RECOVERY WELL

QUINNIPIAC RIVER

Y7

BLASLAND, BOUCK & LEE, INC.
ENGINEERS & SCIENTISTS

SRSNE SITE
SOUTHINGTON, CONNECTICUT

NON-TIME-CRITICAL REMOVAL ACTION

FIGURES B7, B8 & B9
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Appendix C
Ground-Water Sampling and Treatability Testing Results



Upstate
Laboratories inc.

Shipping: 6034 Corporate Dr. ® E. Syracuse, NY 13057 ® (315) 437-0255 » Fax (315) 437-1209
Mailing: Box 289 » Syracuse, NY 13206 Buffalo (716) 662-2118
Albany (518) 459-3134 Rochester (716) 436-9070
N 1) 703-1324
Binghamton (607) 724-0478 November 8, 1994 lew Jersey (201) 703-132

Mr. Don Sauda

Project Engineer

Blasland, Bouck & Lee, Inc.
6723 Towpath Rd.

P.O. Box 66

Syracuse, NY 13214-0066

Re: Analysis Report #28394084 - 083.25.01 Solvent Recovery System (SRS)
Northeast Site

Dear Mr. Sauda:

Please find enclosed the results for your samples which were received
on October 10, 14 and 31, 1994.

We have included the Chain of Custody Record as part of your report.
You may need to reference this form for a more detailed explanation of
your sample. Samples will be disposed of approximately one month from
final report date.

Should you have any questions, please feel free to give us a call.
Thank you for your patronage.
Sincerely,

UPSTATE LABORATORIES, INC.

(::;Sxfwxrxxit;gf\\\%gkﬁg

Anthony J. scala> \x
Director

AJS/sl
Enclosure: report

cc/enc: N. Scala, ULI
file

Note: Faxed results were given to your office on 10/24, 10/26, 10/28 and
11/1/94. AJS

Disclaimer: The test results and procedures utilized, and laboratory
interpretations of data obtained by ULI as contained in this report are
believed by ULI to be accurate and reliable for sample(s) tested. 1In
accepting this report, the customer agrees that the full extent of any
and all liability for actual and consequential damages of ULI for the
services performed shall be equal to the fee charged to the customer
for the services as liquidated damages.

NY Lab ID 10170 NJ Lab ID 73750 PA Lab ID 68375



DATE: 11/08/94

Upstate Laboratories, Inc. APPROVAL: Gx—~
Analysis Results QC:_ PFE _ » _
Report Number: 28394084 Lab I.D.: 10170
Client I.D.: BLASLAND, BOUCK & LEE, INC. 08325 SOLVENT
Sampled by: Client RECOVERY SYSTEM SRS-092994-RW4 1910H 09/29/9%4 G
T T 7T 7 7 uLI I.D.: 28394084 Matrix: water T T 7

PARAMETERS RESULTS KEY FILE#
Total Suspended Solids 64mg/1 WAS601
Total Arsenic by furnace method 0.003mg/1 MA2358
Total Cadmium <0.005mg/1 MA2326
Total Copper <0.02mg/1 MA2326
Total Iron 7.5mg/1 MA2326
Total Lead by furnace method 0.002mg/1 MA2328
Total Manganese 3.7mg/1 MA2326
Total Nickel <0.03mg/1 MA2326
Total Zinc 0.05mg/1 MA2326

TCL Volatiles by EPA Method 8240

Chloromethane <150ug/1 05 VM0347
Bromomethane <150ug/1 05 VM0347
Vinyl Chloride 2800ug/1 vM0347
Chloroethane <150ug/1 05 vM0347
Methylene Chloride 180ug/1 vM0347
Acetone 1100ug/1 VM0347
Carbon Disulfide <150ug/1 05 VM0347
1,1-Dichlorocethene <150ug/1 05 VMO0347
1,1-Dichlorocethane <150ug/1 05 vM0347
trans-1,2-Dichloroethene <150ug/1 05 VM0347
¢is-1,2-Dichloroethene 8400ug/1 VM0347
Chloroform <150ug/1 05 VMO0347
1,2-Dichlorcethane <150ug/1 05 vM0347
2-Butanone <500ug/1 05 vM0347
1,1,1-Trichloroethane 350ug/1 VM0347
Carbon Tetrachloride <150ug/1 05 VM0347
Bromodichloromethane <150ug/1 05 VM0347
1,2-Dichloropropane <150ug/1 05 vM0347
cis-1,3-Dichloropropene <150ug/1 05 vM0347
Trichloroethene 1300ug/1 VMO0347
Dibromochloromethane <150ug/1 05 VMO0347
1,1,2-Trichloroethane <150ug/1 05 VMO0347
Benzene <150ug/1 05 vM0347
trans-1,3-Dichloropropene <150ug/1 05 vVM0347
Bromoform <150ug/1 05 VM0347
4-Methyl-2-pentanone <500ug/1 05 VM0347
2-Hexanone <500ug/1 05 vM0347
Tetrachlorocethene 180ug/1 vM0347
1,1,2,2-Tetrachloroethane <150ug/1 05 VMO0347
Toluene 3100ug/1 VM0347

Chlorobenzene <150ug/1 05 VM0347



DATE: 11/08/94

Upstate Laboratories, Inc. APPROVAL: Qop>—,
Analysis Results QC:_ PEF_ N _
Report Number: 28394084 Lab I.D.: 10170
Client I.D.: BLASLAND, BOUCK & LEE, INC. 08325 SOLVENT
Sampled by: Client RECOVERY SYSTEM SRS-092994-RW4 1910H 09/29/94 G
~ 7 7 7 7 uLr I.D.: 28394084 T T T T Matrix: Water =~ T T T T~~~
PARAMETERS RESULTS KEY FILE#
Ethylbenzene 1100ug/1 VM0347
Styrene <150ug/1 05 VMO0347
m-Xylene and p-Xylene 890ug/1 VM0347
o-Xylene 320ug/1 VM0347
Other Compounds by EPA Method 8240
Tetrahydrofuran <150ug/1 05 vM0347
Compounds By EPA Method 8015
Methanol <lmg/1 PAl1126
Ethanol <lmg/1 PAll26
Isopropanol 1.3mg/1 PAl1126

sec-Butanol <lmg/1 PA1126



DATE: 11/08/94

Upstate Laboratories, Inc. APPROV!L:_?:}é)_
Analysis Results - QC:_ PE¥_ N
Report Number: 28394084 Lab I.D.: 10170
Client I.D.: BLASLAND, BOUCK & LEE, INC. 08325 SOLVENT
Sampled by: Client RECOVERY SYSTEM SRS-100394-RW1l 1415H 10/03/94 G
T T T 7 7 uDLI I.D.: 28394085 Matrix: water =~ - - - -~
PARAMETERS RESULTS KEY FILE#
Total Suspended Solids 180mg/1 WAS5601
Total Arsenic by furnace method 0.003mg/1 MA2358
Total Cadmium <0.005mg/1 MA2326
Total Copper <0.02mg/1 MA2326
Total Iron 8.5mg/1 MA2326
Total Lead by furnace method 0.003mg/1 MA2328
Total Manganese 3.8mg/1 MA2326
Total Nickel <0.03mg/1 MA2326
Total Zinc 0.06mg/1 MA2326

TCL Volatiles by EPA Method 8240

Chloromethane <600ug/1 05 VMO0347
Bromomethane <600ug/1 05 VM0347
Vinyl Chloride 700ug/1 VM0347
Chloroethane 2800ug/1 VM0347
Methylene Chloride 600ug/1 vM0347
Acetone 3000ug/1 VM0347
Carbon Disulfide <600ug/1 0s VvM0347
1,1-Dichloroethene <600ug/1 05 vM0347
1,1-Dichlorocethane 3100ug/1 VM0347
trans-1,2-Dichlorocethene <600ug/1 0S5 vM0347
cis-1,2-Dichlorocethene 1900ug/1 VM0347
Chloroform <600ug/1 05 VM0347
1,2-Dichlorocethane <600ug/1 05 vM0347
2-Butanone 10,000ug/1 VMO0347
1,1,1-Trichloroethane 2500ug/1 VMO0347
Carbon Tetrachloride <600ug/1 05 vM0347
Bromodichloromethane <600ug/1 05 VMO0347
1,2-Dichloropropane <600ug/1 0s vM0347
cis-1,3-Dichloropropene <600ug/1 05 vM0347
Trichloroethene <600ug/1 05 VMO0347
Dibromochloromethane <600ug/1 05 VM0347
1,1,2-Trichloroethane <600ug/1 0s VMO0347
Benzene <600ug/1 0s VMO0347
trans-1,3-Dichloropropene <600ug/1 05 VMO0347
Bromoform <600ug/1 05 VM0347
4-Methyl-2-pentanone <2000ug/1 05 VM0347
2-Hexanone <2000ug/1 05 vMO0347
Tetrachloroethene <600ug/1 05 VM0347
1,1,2,2-Tetrachloroethane <600ug/1 05 VM0347
Toluene 10,000ug/1 VMO0347

Chlorobenzene <600ug/1 05 vM0347



DATE: 11/08/94

Upstate Laboratories, Inc.
Analysis Results
Report Number: 28394084

APPROVAL: € _

Client I.D.: BLASLAND, BOUCK & LEE, INC. 08325 SOLVENT

Sampled by: Client

Lab I.D.:

RECOVERY SYSTEM SRS-100394-RW1l 1415H 10/03/94 G

Ethylbenzene

Styrene

m-Xylene and p-Xylene
o-Xylene

Other Compounds by EPA Method 8240
Tetrahydrofuran

Compounds By EPA Method 8015
Methanol
Ethanol
Isopropanol
sec-Butanol

Matrix:

1700ug/1
<600ug/1
600ug/1

<600ug/1

<600ug/1

1.0mg/1
<lmg/1
<lmg/1
<lmg/1

Water

05

05

05

VM0347

PAll26
PAll26
PAll26
PAll26



DATE: 11/08/94

Upstate Laboratories, Inc. APPROVAL: Q. ~>
Analysis Results QC:_ PEF_ _>_
Report Number: 28394084 Lab I.D.: 10170
Client I.D.: BLASLAND, BOUCK & LEE, INC. 08325 SOLVENT
Sampled by: Client RECOVERY SYSTEM SRS-100394-RW2 1830H 10/03/94 G
T T 7 7 7 DLT I.D.: 28394086 Matrix: water ~ ~ T T 7"
PARAMETERS RESULTS KEY PILE#
Total Suspended Solids 1200mg/1 WAS601
Total Arsenic by furnace method 0.007mg/1 MA2358
Total Cadmium <0.005mg/1 MA2326
Total Copper <0.02mg/1 MA2326
Total Iron 30mg/1 MA2326
Total Lead by furnace method 0.022mg/1 MA2328
Total Manganese 3.1mg/1 MA2326
Total Nickel 0.05mg/1 MA2326
Total Zinc 0.14mg/1 MA2326

TCL Volatiles by EPA Method 8240

Chloromethane <1500ug/1 05 vM0351
Bromomethane <1500ug/1 05 VM0351
Vinyl Chloride <1500ug/1 05 vM0351
Chloroethane <1500ug/1 05 VMO0351
Methylene Chloride 3000ug/1 VvMO0351
Acetone 27,000ug/1 VM0351
Carbon Disulfide <1500ug/1 05 VM0351
1,1-Dichlorcethene <1500ug/1 05 VMO0351
1,1-Dichlorocethane <1500ug/1 05 VM0351
trans-1,2-Dichloroethene <1500ug/1 05 VM0351
cia-1,2-Dichloroethene 2700ug/1 VMO0351
Chloroform <1500ug/1 05 VMO0351
1,2-Dichlorocethane <1500ug/1 05 VM0351
2-Butanone 24,000ug/1 vM0351
1,1,1-Trichloroethane <1500ug/1 05 VM0351
Carbon Tetrachloride <1500ug/1 05 vM0351
Bromodichloromethane <1500ug/1 0s VMO0351
1,2-Dichloropropane <1500ug/1 05 VMO0351
cis-1,3-Dichloropropene <1500ug/1 05 vM0351
Trichloroethene <1500ug/1 05 vM0351
Dibromochloromethane <1500ug/1 05 vM0351
1,1,2-Trichloroethane <1500ug/1 05 vVMO0351
Benzene <1500ug/1 05 VM0351
trans-1,3-Dichloropropene <1500ug/1 05 vVM0351
Bromoform <1500ug/1 0s VM0351
4-Methyl-2-pentanone 5200ug/1 VMO0351
2-Hexanone <5000ug/1 05 VM0351
Tetrachloroethene <1500ug/1 05 VM0351
1,1,2,2-Tetrachlorocethane <1500ug/1 05 VMO0351
Toluene 16,000ug/1 VM0351

Chlorobenzene <1500ug/1 05 vMO0351



DATE: 11/08/94

Upstate Laboratories, Inc. APPROVAL:JCEQ%?_
Analysis Results QC:_ Pyry_ > _
Report Number: 28394084 Lab I.D.: 10170
Client I.D.: BLASLAND, BOUCK & LEE, INC. 08325 SOLVENT
Sampled by: Client RECOVERY SYSTEM SRS-100394-RW2 1830H 10/03/94 G
_____ ULI I.D.: 28394086 T "Matrix: water "~ -~ -~~~ ~
PARAMETERS RESULTS KEY FILE#
Ethylbenzene 7500ug/1 VM0351
Styrene <1500ug/1 05 vMO0351
m-Xylene and p-Xylene 2000ug/1 VM0351
o-Xylene <1500ug/1 05 vM0351
Other Compounds by EPA Method 8240
Tetrahydrofuran 5500ug/1 vMO0351
Compounds By EPA Method 8015
Methanol <lmg/1 PAll26
Ethanol <lmg/1 PAl1126
Isopropanol 56mg/1 PAll26

sec-Butanol 33mg/1 PAl1126



DATE: 11/08/94

Upstate Laboratories, Inc. APPROVAL: < _
Analysis Results QC:_ PFF _ >
Report Number: 28394084 Lab I.D.: 10170
Client I.D.: BLASLAND, BOUCK & LEE, INC. 08325 SOLVENT
Sampled by: Client RECOVERY SYSTEM SRS-100594-RW5 1415H 10/05/94 G
ULI I.D.: 28394087 Matrix: water =~ T T 7
PARAMETERS RESULTS KEY FILR#
Total Suspended Solids 2400mg/1 WAS5601
Total Arsenic by furnace method 0.006mg/1 MA2358
Total Cadmium <0.005mg/1 MA2326
Total Copper 0.06mg/1 MA2326
Total Iron 49mg/1 MA2326
Total Lead by furnace method 0.018mg/1 MA2328
Total Manganese 1.7mg/1 MA2326
Total Nickel 0.07mg/1 MA2326
Total Zinc 0.19mg/1 MA2326

TCL Volatiles by EPA Method 8240

Chloromethane <30ug/1l 05 VM0351
Bromomethane <30ug/1 05 VMO0351
Vvinyl Chloride <30ug/1 05 VMO0351
Chloroethane <30ug/1 05 VM0351
Methylene Chloride <30ug/1 05 VM0351
Acetone <100ug/1 05 vM0351
Carbon Disulfide <30ug/1 05 VMO0351
1,1-Dichlorocethene <30ug/1l 0s VM0351
1,1-Dichloroethane <30ug/1l 05 VM0351
trans-1,2-Dichloroethene <30ug/1 05 vM0351
cis-1,2-Dichloroethene 720ug/1 VM0351
Chloroform <30ug/1 05 VMO0351
1,2-Dichloroethane <30ug/1 0s VMO0351
2-Butanone <30ug/1 0s vMO0351
1,1,1-Trichloroethane <30ug/1 05 VM0351
Carbon Tetrachloride <30ug/1l 05 vM0351
Bromodichloromethane <30ug/1 05 vM0351
1,2-Dichloropropane <30ug/1 05 vVM0351
cis-1,3-Dichloropropene <30ug/1 05 vM0351
Trichloroethene <30ug/1 05 VMO0351
Dibromochloromethane <30ug/1l 05 VMO0351
1,1,2-Trichloroethane <30ug/1 05 vMO0351
Benzene <30ug/1l 05 VM0351
trans-1,3-Dichloropropene <30ug/1 05 VM0351
Bromoform <30ug/1 05 VM0351
4-Methyl-2-pentanone <100ug/1 05 VM0351
2-Hexanone <100ug/1 0s VM0351
Tetrachloroethene <30ug/1l 05 vM0351
1,1,2,2-Tetrachloroethane <30ug/1 05 VM0351
Toluene 170ug/1 vM0351

Chlorobenzene <30ug/1 05 vM0351



DATE: 11/08/94

Upstate Laboratories, Inc. APPROVAL: O ~o
Analysis Results QC:_ pey_ > _
Report Number: 28394084 Lab I.D.: 10170
Client I.D.: BLASLAND, BOUCK & LEE, INC. 08325 SOLVENT
Sampled by: Client RECOVERY SYSTEM SRS-100594-RWS 1415H 10/05/94 G
T 7 7 7 T unr I.n.: 28394087 0~ T T T T T 7T Matrix: Water T T T T T~
PARAMETERS RESULTS KEY FILE#
Ethylbenzene 160ug/1 VvM0351
Styrene <30ug/1 05 VMO0351
m-Xylene and p-Xylene 64ug/1 vMO0351
o-Xylene <30ug/1 05 VvM0351
Other Compounds by EPA Method 8240
Tetrahydrofuran <30ug/1 vM0351
Compounds By EPA Method 8015
Methanol l.4mg/1 PAll26
Ethanol <lmg/1l PAll126
Isopropanol <lmg/1 PAl1126

sec-Butanol <lmg/1 PAl1l26



DATE: 11/08/94

Upstate Laboratories, Inc. APPROVAL:E;:Q§;_
Analysis Results QC: _ PF¥F_ ™ _
Report Number: 28394084 Lab I.D.: 10170
Client I.D.: BLASLAND, BOUCK & LEE, INC. 08325 SOLVENT
Sampled by: Client RECOVERY SYSTEM SRS-100694-RW3 1700H 10/06/94 G
ULI I.D.: 28394088 Matrix: water =~ ~ T T 7
PARAMETERS RESULTS KEBY FILE#
Total Suspended Solids 35mg/1 WAS5601
Total Arsenic by furnace method 0.002mg/1 28 MA2358
Total Cadmium <0.005mg/1 MA2326
Total Copper <0.02mg/1 MA2326
Total Iron 0.57mg/1 MA2326
Total Lead by furnace method 0.082mg/1 MA2328
Total Manganese <0.02mg/1 MA2326
Total Nickel <0.03mg/1 MA2326
Total Zinc 0.06mg/1 MA2326

TCL Volatiles by EPA Method 8240

Chloromethane <600ug/1 05 VM0347
Bromomethane <600ug/1 05 VMO0347
Vinyl Chloride <600ug/1 05 VM0347
Chlorocethane <600ug/1 0s vVM0347
Methylene Chloride 600ug/1 VM0347
Acetone 7000ug/1 VMO0347
Carbon Disulfide <600ug/1 05 VM0347
1,1-Dichloroethene <600ug/1 05 VM0347
1,1-Dichloroethane <600ug/1 05 VM0347
trans-1,2-Dichloroethene <600ug/1 05 vM0347
cis-1,2-Dichloroethene 2000ug/1 VM0347
Chloroform <600ug/1 05 vM0347
1,2-Dichloroethane <600ug/1 05 VMO0347
2-Butanone 5000ug/1 VMO0347
1,1,1-Trichloroethane <600ug/1 05 VM0347
Carbon Tetrachloride <600ug/1 05 VM0347
Bromodichloromethane <600ug/1 0s vM0347
1,2-Dichloropropane <600ug/1 05 VM0347
cis-1,3-Dichloropropene <600ug/1 05 vM0347
Trichloroethene <600ug/1 05 VM0347
Dibromochloromethane <600ug/1 05 VMO0347
1,1,2-Trichloroethane <600ug/1 0s VMO0347
Benzene <600ug/1 05 VM0347
trans-1,3-Dichloropropene <600ug/1 0s VMO0347
Bromoform <600ug/1 05 VM0347
4-Methyl-2-pentanone 2600ug/1 vM0347
2-Hexanone <2000ug/1 05 vM0347
Tetrachloroethene <600ug/1 05 VMO0347
1,1,2,2-Tetrachlorocethane <600ug/1 0s vM0347
Toluene 6400ug/1 vM0347

Chlorobenzene <600ug/1 05 vMO0347



DATE: 11/08/94

Upstate Laboratories, Inc. APPROVAL: S o
Analysis Results QC:_ PFF _ N _
Report Number: 28394084 Lab I.D.: 10170
Client I.D.: BLASLAND, BOUCK & LEE, INC. 08325 SOLVENT
Sampled by: Client RECOVERY SYSTEM SRS-100694-RW3 1700H 10/06/94 G
T 7 7 7 7T uni I.D.: 28394088  ~ ~ T T T T T Matrix: wWater T T T T~~~
PARAMETERS RESULTS KEY FILE#
Ethylbenzene 3200ug/1 VM0347
Styrene <600ug/1 05 VM0347
m-Xylene and p-Xylene 1400ug/1 VMO0347
o-Xylene <600ug/1 05 VM0347
Other Compounds by EPA Method 8240
Tetrahydrofuran <600ug/1 05 VM0347
Compounds By EPA Method 8015
Methanol <lmg/1l PAl1126
Ethanol <lmg/1 PAl126
Isopropanol lilmg/1 PAll26

sec-Butanol 6.6mg/1 PAl1126



DATE: 11/08/94

Upstate Laboratories, Inc. APPROVAL: ¢ _
Analysis Results QC:_ P¥¥_ . _
Report Number: 28394084 Lab I.D.: 10170

INC. SRSNE

SRS-101394-RW2-PT 0830H 10/13/94 G

Client I.D.: BLASLAND, BOUCK & LEE,
Sampled by: Client

OLI I.D.: 28794159 Matrix: Water
PARAMETERS RESULTS KEY FILE#
Total Suspended Solids 42mg/1 WAS5658
Total Arsenic by furnace method 0.004mg/1 MA2398
Total Cadmium <0.005mg/1 MA2354
Total Copper <0.02mg/1 MA2354
Total Iron 29mg/1 MA2354
Total Lead by furnace method 0.003mg/1 MA2408
Total Manganese 5.6mg/1 MA2366
Total Nickel <0.03mg/1 MA2354
Total Zinc 0.05mg/1 MA2354
TCL Volatiles by EPA Method 8240
Chloromethane <1500ug/1 05 VM0388
Bromomethane <1500ug/1 05 vM0388
Vinyl Chloride <1500ug/1 05 vM0388
Chlorocethane <1500ug/1 05 vMO0388
Methylene Chloride 2500ug/1 vMO0388
Acetone 36,000ug/1 vM0388
Carbon Disulfide <1500ug/1 05 vM0388
1,1-Dichlorocethene <1500ug/1 0s vM0388
1,1-Dichloroethane <1500ug/1 05 vM0388
trans-1,2-Dichloroethene <1500ug/1 05 vM0388
cis-1,2-Dichloroethene 2000ug/1 vM0388
Chloroform <1500ug/1 05 vM0388
1,2-Dichlorocethane <1500ug/1 05 vM0388
2-Butanone 40,000ug/1 vM0388
1,1,1-Trichloroethane <1500ug/1 05 vMO0388
Carbon Tetrachloride <1500ug/1 05 vM0388
Bromodichloromethane <1500ug/1 05 vM0388
1,2-Dichloropropane <1500ug/1 05 vMO0388
cis-1,3-Dichloropropene <1500ug/1 05 vM0388
Trichloroethene <1500ug/1 05 vMO0388
Dibromochloromethane <1500ug/1 0s vM0388
1,1,2-Trichloroethane <1500ug/1 05 vM0388
Benzene <1500ug/1 05 vM0388
trans-1,3-Dichloropropene <1500ug/1 05 vM0388
Bromoform <1500ug/1 05 vM0388
4-Methyl-2-pentanone 6000ug/1 vM0388
2-Hexanone <4500ug/1 05 vM0388
Tetrachloroethene <1500ug/1 05 vM0388
1,1,2,2-Tetrachloroethane <1500ug/1 05 vM0388
Toluene 15,000ug/1 vM0388
Chlorobenzene <1500ug/1 05 vM0388



DATE: 11/08/94

Upstate Laboratories, Inc. APPROVAL: <3\
Analysis Results QC:_ PFF_ N _
Report Number: 28394084 Lab I.D.: 10170
Client I.D.: BLASLAND, BOUCK & LEE, INC. SRSNE
Sampled by: Client SRS-101394~-RW2-PT 0830H 10/13/94 ¢
T T 7 7 T uLr T.n.: 28794159 T T T T T T T T Matrix: water =~ T T T T T~
PARAMETERS RESULTS KEBY FILE#
Ethylbenzene 8500ug/1 vMO0388
Styrene <1500ug/1 0S vM0388
m-Xylene and p-Xylene 2500ug/1 vM0388
o-Xylene <1500ug/1 05 vM0388
Other Compounds by EPA Method 8240
Tetrahydrofuran <1500ug/1 05 vM0388
Compounds By EPA Method 8015
Methanol <lmg/1 PAl1126
Ethanol <lmg/1 PAll1l26
Isopropanol , 89mg/1 ' PA1126

sec-Butanol S57mg/1 PAll1l26



DATE: 11/08/94

Upstate Laboratories, Inc. APPROVAL: (: _
Analysis Results QC:_ PFF_\_ _
Report Number: 28394084 Lab I.D.: 10170
Client I.D.: BLASLAND, BOUCK & LEE, INC. SRSNE
Sampled by: Client ULI TRIP BLANK 10/13/94
T 77 7 L I.D.T 28794160 T T T T 7 Matrix: water =~ T T T T 7
PARAMETERS RESULTS KRY FILE#

Chloromethane <3ug/1 vMO0388
Bromomethane <3ug/1l vM0388
vinyl Chloride <3ug/1 vM0388
Chloroethane <3ug/1 vM0388
Methylene Chloride 3ug/1 44 vM0388
Acetone <10ug/1l vM0388
Carbon Disulfide <3ug/1l vM0388
1,1-Dichlorcethene <3ug/1l vM0388
1,1-Dichlorocethane <3ug/1l vM0388
trans-1,2-Dichloroethene <3ug/1 vM0388
cis-1,2-Dichloroethene <3ug/1 vM0388
Chloroform <3ug/1 vM0388
1,2-Dichlorocethane <3ug/1 vM0388
2-Butanone <1l0ug/1l vM0388
1,1,1-Trichloroethane <3ug/1 vM0388
Carbon Tetrachloride <3ug/1l vM0388
Bromodichloromethane <3ug/1l vM0388
1,2-Dichloropropane <3ug/1 vMO0388
cis-1,3-Dichloropropene <3ug/1l vM0388
Trichlorocethene <3ug/1 VM0388
Dibromochloromethane <3ug/1 ¥ vM0388
1,1,2-Trichlorocethane <3ug/1 VMO0388
Benzene <3ug/1 vM0388
trans-1,3-Dichloropropene <3ug/1 vM0388
Bromoform <3ug/1 vM0388
4-Methyl-2-pentanone <10ug/1 vMO0388
2-Hexanone <10ug/1 vVMO0388
Tetrachloroethene <3ug/1 vM0388
1,1,2,2-Tetrachloroethane <3ug/1 vM0388
Toluene <3ug/1 vM0388
Chlorobenzene <3ug/1 vM0388
Ethylbenzene <3ug/1 vM0388
Styrene <3ug/1 vM0388
m-Xylene and p-Xylene <3ug/1 vMO0388
o-Xylene <3ug/1l vM0388

Other Compounds by EPA Method 8240
Tetrahydrofuran <3ug/1 vM0388



DATR: 11/08/94

Upstate Laboratories, Inc.

Analysis Results

Report Number: 28394084

Client I.D.: BLASLAND, BOUCK & LEE, INC.
Sampled by: Client

Total Iron

APPROVAL: <3 >y

ac:_ _per. N

Lab I.D.: 10170
083.25.01 SRS

NORTHEAST SITE FEED 10/31/94 G

Matrix: Water

RESULTS KEY



DATE: 11/08/94

Upstate Laboratories, Inc.

APPROVAL: . 5.
Analysis Results QC: _ PEF_ D _
Report Number: 28394084 Lab I.D.: 10170
Client I.D.: BLASLAND, BOUCK & LEE, INC. 083.25.01 SRS
Sampled by: Client NORTHEAST SITE LAMELLA EFF 10/31/54 G
- T 77 7 pur I.p.T 30494102 T T Matrix: water T
PARAMETERS RESULTS KEY PILE#
Total Iron 1.1mg/1 MA2402



DATE: 11/08/94

Upstate Laboratories, Inc.

Analysis Results

Report Number: 28394084

Client I.D.: BLASLAND, BOUCK & LEE, INC.
Sampled by: Client

ULI I.D.: 30494103

PARAMETERS

APPROVAL: <, S
QC: PEF

Lab I.D.: 10170
083.25.01 SRS

NORTHEAST SITE DYNASAND EFF 10/31/94 G
Matrix: Water

RESULTS KEY

0.93mg/1
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KEY PAGE

MATRIX INTERFERENCE PRECLUDES LOWER DETECTION LIMITS

MATRIX INTERFERENCE

PRESENT IN BLANK

ANALYSIS NOT PERFORMED BECAUSE OF INSUFFICIENT SAMPLE

THE PRESENCE OF OTHER TARGET ANALYTE(S) PRECLUDES LOWER DETECTION LIMITS
BLANK CORRECTED

HEAD SPACE PRESENT IN SAMPLE

BDL (BELOW DETECTION LIMITS)

MDL (METHOD DETECTION LIMITS)

ADL (AVERAGE DETECTION LIMITS)

PQL (PRACTICAL QUANTITATION LIMIT)

SAMPLE ANALYZED OVER HOLDING TIME

DISSOLVED VALUR MAY BE HIGHER THAN TOTAL DUE TO CONTAMINATION FROM

THE FILTERING PROCEDURE

SAMPLED BY ULI

DISSOLVED VALUE MAY BE HIGHER THAN TOTAL; HOWEVER, THE VALUES ARE
WITHIN EXPERIMENTAL ERROR

SUBCONTRACTED

PARAMETER NOT ANALYZED WITHIN 15 MINUTES OF SAMPLING

DEPENDING UPON THE INTENDED USE OF THIS TEST RESULT, CONFIRMATION BY GC/MS
OR DUAL COLUMN CHROMATOGRAPHY MAY BE REQUIRED

CALCULATION BASED ON DRY WEIGHT

INDICATES AN ESTIMATED VALUE, DETECTED BUT BELOW THE PRACTICAL QUANTITATION
LIMIT

UG/KG AS REC.D / UG/KG DRY WT

' MG/KG AS REC.D / MG/KG DRY WT

INSUFFICIENT SAMPLE PRECLUDES LOWER DETECTION LIMITS

SAMPLE DILUTED/BLANK CORRECTED

ND (NON-DETECTED)

MATRIX INTERFERENCE PRECLUDES LOWER DETECTION LIMITS/BLANK CORRECTED
SPIKE RECOVERY ABNORMALLY HIGH/LOW DUE TO MATRIX INTERFERENCE
POST-DIGESTION SPIKE FOR FURNACE AA ANALYSIS IS OUTSIDE OF THE CONTROL
LIMITS (85-115%); HOWEVER, THE SAMPLE CONCENTRATION IS BELOW THE PQL
ANALYZED BY METHOD OF STANDARD ADDITIONS

METHOD PERFORMANCE STUDY HAS NOT BEEN COMPLETED/ND (NON-DETECTED)

FIELD MEASURED PARAMETER TAKEN BY CLIENT

TARGET ANALYTE IS BIODEGRADED AND/OR ENVIRONMENTALLY WEATHERED
NON-POTABLE WATER SOURCE

INDIVIDUAL AROCLORS DO NOT CARRY A DETECTION LIMIT BUT ARE INCLUSIVE

TO THE TOTAL PCB CONTENT

THE HYDROCARBONS DETECTED IN THE SAMPLE DID NOT CROSS-MATCH WITH COMMON
PETROLEUM DISTILLATES

MATRIX INTERFERENCE CAUSING SPIKES TO RESULT IN LESS THAN 50.0% RECOVERY
MILLIGRAMS PER LITER (MG/L) / POUNDS (LBS) PER DAY

MILLIGRAMS PER LITER (MG/L) OF RESIDUAL CHLORINE (CL2) / POUNDS (LBS)
PER DAY OF CL2

MICROGRAMS PER LITER (UG/L) / POUNDS (LBS} PER DAY

MILLIGRAMS PER LITER (MG/L) LINEAR ALKYL SULFONATE (LAS) / POUNDS (LBS)
PER DAY LAS

RESULTS ARE REPORTED ON AN AS REC.D BASIS

THE SAMPLE WAS ANALYZED ON A TOTAL BASIS; THE TEST RESULT CAN BE COMPARED
TO THE TCLP REGULATORY CRITERIA BY DIVIDING THE TEST RESULT BY 20,
CREATING A THEORETICAL TCLP VALUE

METAL BY CONCENTRATION PROCEDURE

POSSIBLE CONTAMINATION FROM FIELD/LABORATORY



Upstate @
Laboratories Inc.

Shipping: 6034 Corporate Drive » East Syracuse, New York 13057 » (315) 437-0255

Mailing: Box 289 « Syracuse, New York 13206
Southem Region (607) 724-0478

Western Region (716) 436-9070

Eastern Region (518) 459-3134

N. Jersey Region (201) 703-1324

INFORMATION REGARDING YOUR CHAIN OF CUSTODY RECORD

Any information on the Chain of Custody Record that appears in parentheses may
be information that did not originally appear, and was later added by ULI
personnel.

Please let one of our Environmental Project Coordinators (EPC) know if we
could provide you with a typed Chain of Custody Record for this or any of our
projects. This typed Chain of Custody Record may facilitate a faster
turnaround time of your project through our laboratory.

Thank you.
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A
PARKSON CORPORATION

MEMORANDU UM

TO: Mr. Donald Sauda
Blasland, Bouck & Lee
6723 Towpath Road
Box 66
Syracuse, NY 13214

FROM: Miguel Gutierrez, Applications Manager
DATE: November 4, 1994
RE: Lab Test Summary for Blasland, Bouck & Lee

for the Lamella® Gravity Settler and DynaSand® Filter
cc: PPS, MAG, BJH, MGS, File: English Project .
Thomas English & Associates

Enclosed you will find our Laboratory Summary for the test
work conducted on the recently submitted samples.

The received sample contained 831 ppm suspended solids at
a pH of 7.77.

The best results were obtained with the addition of pH
adjustment, sludge recycle, followed with 1.0 ppm of a
non-ionic polymer followed by one minute of flocculation.
The test indicated that an effluent containing less than
20 ppm suspended solids can be produced from the Lamella®
Gravity Settler.

Also enclosed you will find a drawing depicting the recom-
mended equipment for this application. At a flow rate of
GPM and a loading rate of 0.32 GPM/sqg.ft., the suggested
equipment is one Model LG8-570/55 with a size #c” flash-
mixer/ flocculator.

Should there be additional questions regarding the recom-
mendations, feel free to contact Mike Schill. If there
are questions concerning the test work, materials of con-
struction, etc., please contact me.

Enclosures as noted

2727 N.W. 62ND STREET MAILING ADDRESS TELEPHONE TELECOPIER AN AxBL JOHNSON INC.
ForT LAUDERDALE, FL 33309-1771 P.O. Box 408399 305 974-6610 305 974-6182 CoMPANY
Fort LAuDERDALE, FL 33340-8399



LAMELLA®
GRAVITY SETTLER

Date Tested: 10/30/94 Customer Sample Number: 9803

LABORATORY SETTLING TEST SUMMARY
for the
LAMELLA GRAVITY SETTLER/THICKENER (LGST)

For: Blasland,Bouck & Lee, Syracuse, N. Y.

Application: GROUND WATER (METAL HYDROXIDE - IRON)

FEED AS RECEIVED:

Suspended Solids: 831.00 PPM
FEED PRETREATMENT:
Chemicals Used: ppn
SODIUM HYDROXIDE 40
SLUDGE RECYCLE 6329
FLOCCULATING AIDS:
Manufacturer Polymer

AMERICAN C MAGNIFLOC 1906N

OUR RECOMMENDATIONS:
Based on a maximum feed rate of
1 Model 570/55 LGS /
Each unit has 456 sq.ft.
area and 114 sq.ft.

(LGS) /
(LGS) /

(LGS)/ 0.30 GPM/sq.ft. (LGST).

solids,

1 Model 620/55

124 sq.ft.
At the maximum feed rate, the surface loading rate is
At this loading rate,
produce an effluent containing less than
an underflow containing at least .5 - 1 %(LGS)/1 TO 2 % (LGST)
if attainable in static settling tests.

New Suspended
Solids Level:
New pH:
Temperature:

7160.00 ppm
9.00
Ambient

Dosage

ppm
1.00

Flash Flocc.
sec min
10 1

150 GPM, we recommend the use of:
LGST.

496 sqg.ft. (LGST) of clarification
(LGST) of thickening area.
0.32 GPM/sq.ft.
the unit will
20 ppm suspended solids and

suspended

< An Axel Johnson Inc. Company

2727 NW 62 Street

P.O. Box 408399

Fort Lauderdale FL 33340-8399
305 974-6610

FAX: 305 974-6182 LSt



Date Tested: 10/30/94 Customer Sample Number: 9803
Page No: 2

COMMENTS:

The sample received for testing was pH adjusted with
sodium hydroxide to pH 9.0 for metals precipitation. Bench
top flocculation was performed to determine if anionic, cat-
ionic or nonionic polymer would work best. The nonionic
polymer produced the best flocculation and fastest solids
settling rate. When sludge recycle was used, the effluent
clarity was greatly improved.

REPORTED BY: Barbara J. Hill, Laboratory Manager /Qf}f
REPORT DATE: 10/27/94

BJH:gjp



LABORATORY SUMMARY

Date Tested: 10/26/94 Customer Sample Number: 9803C
For: Blasland,Bouck & Lee , Syracuse, N. Y.

Application: GROUND WATER (METAL HYDROXIDE - IRON)
LAMELLA EFFLUENT

FEED AS RECEIVED:
Suspended Solids: 36.00 PPM pH: 9.00

OUR RECOMMENDATIONS:

Effluent
Flow Qty Loading S. S.
Rate Units Model Rate ppm Units
150 1 DSF-38 3.94 15 TO 20

COMMENTS:

A simulated Lamella effluent was filtered through the
regular laboratory sand filter column at a loading rate of
3.94 gpm/ft.sq. The sand used was 1.3 - 1.4 mm effective
size. No additional chemical pretreatment was used.

REPORTED BY: Barbara J. Hill, Laboratory Manager s

REPORT DATE: 10/27/94

2727 N.W. 62nd Street #2An Axel Johnson Inc. Company
P.O. Box 408399

Fort Lauderdale, Florida 33340-8399

Telephone: 305 974-6610

FAX: 305 974-6182



Appendix D

Draft Substantative Requirements for Pretreated Ground-Water Discharge to
Quinnipiac River from Connecticut Department of Environmental Protection



II.

III.

Iv.

STATE OF CONNECTICUT
DEPARTMENT OF ENVIRONMENTAL PROTECTION-—gfH

w

N, ¥ 2 ; S
z : '-" h,"".' _s
AT
SUBSTANTIVE REQUIREMENTS =

The Substantive Requirements presented in this document specifically allow
XXXXXXXXXXXXXX to discharge 43,200 gallons per day of pretreated

groundvatar from a recovery system located at 114 Lazy Lane, Southington,
CT to the Quinnipiac River.

The Substantive Requirements presented in this document shall become
effective on the date they are issued, and may be revised to reflect

actual treatment performance upon receipt and review of effluent
analytical data.

The Substantive Requirements presented in this document are based upon the
following information:

A) Analysis results from previous groundvater pretreatment system
located at 114 Lazy Lane, Southington, CT.

B) Treatment system plans and specifications submitted by XXXX and
received by the Department on XXX.

C) Spill control plan submitted by XXXX and received by the Department

on XXX.
A. SPEC ITIONS
1) DISCHA S: The discharge shall not exceed at any time and

shall othervise conform to the folloving conditions and
limitations and shall be monitored in accordance with the
sampling frequency listed in saections IV.A.3)(a) and (b).

(a) pH

For discharges to a surface vater. The pH of the discharge
shall not be less than 6.0 or greater than 9.0 at any time,
unless the discharge is into the same water body from which
the test wvater is drawn, and the pH of the source water is
less than 6.0 or greater than 9.0, in which case the pH of
the discharge shall be no more than 0.5 standard pH units
greater or less than the source wvater.

( Printcd on Recycled Paper)

79 Elm Strest * Hartford, CT 06106 - 5124
An Equal Opportunity Employer




(b) Monitoring Site No. 001-A (Pretreatment influent)

Po ers

1,2 Dichloroethane
1,1,1 Trichlorcethane
1,1,2 Trichloroethane
1,1 Dichloroethylene
1,2 Dichloroethylene
'Ethyl Benzene
Methylene Chloride
Tetrachloroethylene
Toluene
Trichloroethylene
Methyl Ethyl Ketone
Methanol

Ethanol

Acetone

Styrene

Methyl Isobutyl Ketone
Xylenes

Isopropanol
Sec-Butanol
Tetrahydrofuran
Iron-Total
Copper-Total
Lead-Total
Nickel-Total
Zinc-Total

Sample
Iype

Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab

(c) Discharge Serial No. 00l1-1 (Pretreated groundwater effluent)

Maximum Daily Flow - 43,200 gallons per day

Pollutant Parameters Limits
pH See paragraph IV.A.l)(a)
1,2 Dichloroethane 0.25 mg/l
1,1,1 Trichloroethane 4.0 mg/l
1,1,2 Trichloroethane 0.25 mg/l
1,1 Dichloroethylene* 0.275 mg/1
1,2 Dichloroeghylene 5.0 wmg/l
Ethyl Benzene * 1.0 mg/l
Methylene Chloride 15.0 mg/l
Tetrachloroethylene 0.489 mg/l
Toluene - 4.0 mg/l
Trichloroethylene 3.0 mg/l
Methyl Ethyl Ketone 10.0 mg/l
Methanol 30.0 mg/l
Ethanocl 20.0 mg/l
Acetone 35.0 mg/l

Sample

Iype

Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab

Instantaneous



Styrene 0.5 amg/l Grabdb
Methyl Isobutyl Ketone 2.0 mg/l Grab
Xylenes 0.5 mg/l Grab
Isopropanol 10.0 wg/l Grab
Sec-~-Butanol 10.0 =g/l Grabdb
Tetrahydrofuran 0.5 ng/l Grab
Iron-Total 5.0 mg/l Grab
Copper-Total 0.133 mg/1 Grab
Lead-Total 0.029 mg/l Grab
Nickel-Total 0.50 mg/l Grab
Zinc-Total 0.342 mg/l Grab
Total Suspended Solids 30.0 mg/l Grab
Peroxide 6.0 mg/l Grab
PCB(s), Total See paragraph IV.A.1l)(d) below Grab
Dioxins See paragraph IV.A.l)(e) below Grab
Purans See paragraph IV.A.l)(e) below Grab
Acute Toxicity See paragraph IV.A.1)(f) below

Chronic Toxicity See paragraph IV.A.l)(g) below

*

: Limit for chemical parameters will be reevaluated, and may be
revised, when analytical data from actual discharge is obtained and
reviewved by the Department.

(d)

(e)

(£)

The analytical method used to determine the concentration of
total PCB(s) shall be EPA Method 608.

The analytical method used to determine the concentration of
Dioxins and Furans shall be EPA Method 1613 : all isomers of
Dioxins and Furans by Isotope Dilution HRGC/HRMS.

A Grab sample of Discharge Serial No. 001-1 (pretreated
groundvater effluent) shall not exhibit acute toxicity in the
receliving waterbody.

(1) Dilution equivalent to 14,811 gallons per hour (gph) is
allocated to a zone of influence for assimilation of
toxicity. This allocation shall be used to calculate the
instream vaste concentration (IWC) according to the formula:

IVC = average daily flow X 100
(average daily flow + allocated zone of influence flow)

(2) Acute toxicity is demonstrated, and the Substantive
Requirements presented in this document are violated vhen
the LC 0 value for the effluent i1is less than three (3)
times éie IvC.



(g)

(3)
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Monitoring to determine compliance with this limit shall be
performed quarterly (January, April, July, October)
following the <toxicity testing protocol for static acute
toxicity tests in *Methods for Measuring the Acute Toxicicy
of Effluents to Freshvater and Marine Organisms: (EPA
600/4-85/013) with the following specificatioms:

L Neonatal Daphnia pylex (less than 24 hours old) and
juvenile Pimephales promelas (30 +/- S days old) shall

be used as test organisams.

(ii) Synthetic freshwvater preparéd as described in EPA
600/4-85/013 and adjusted to a hardness of 50 +/-5
mg/l as CaCo3 shall be used as dilution water in the
tests.

(iii) Test duration shall be 48 hours for Daphpjz pulex and
96 hours for Pimephales promalas

A Grab sample of Discharge Serial No. 001-1 (pretreated
groundvater effluent) shall not exhibit chromic toxicity in the
receiving vaterbody.

(1)

Dilution equivalent to 14,811 gallons per hour (gph) is
allocated to a zone of influence for assimilation of
toxicity. This allocation shall be used to calculate the
instresm vaste concentration (IWC) according to the formula:

IVC = average dajly flow X 100

(2)

(3)

(average daily flowv + allocated zone of influence flow)

Chronic toxicity is demonstrated, and the Substantive
Requirements presented in this document are violated when
the LC 0 value for effluent is less than twenty (20) times
the Iwé

Monitoring to determine compliance with this limit shall be
performed quarterly (January, April, July, October)
following the toxicity testing protocol for static acute
toxicity tests in *Methods for Measuring the Acute Toxicity
of Effluents to Freshwater and Marine Organisms: (EPA
600/4-85/013) with the following specificationms:

(i) Neonatal Daghn;a pulex (less than 24 hours old) and
juvenile Pimephales promelas (30 +/- S days old) shall
be used as test organisms.

(ii) Synthetic freshwater prepared as described in EPA
600/4-85/013 and adjusted to a hardness of 50 +/-5
mg/l as CaCo3 shall be used as dilution water in the
tests.

(iii} Test duration shall be 48 hours for Daphnia pulex and
96 hours for Pimephales promelas



(4)

(5)

(6)

(7)

(8)

(9)

In determining LC 0 values, five (5) test concentrations,
in duplicate, ahali be utilized.

The LC5 value shall be determined by the computational
method ~ (Binomial Distribution, Probit Analysis, Moving
Average Angle, Spearman-Karber) which yields the smallest
952 confidence interval and LC50 value which is consilstent
wvith the dose-response data.

Any test in which the survival of test organisms is less
than ninety (90) percent in each replicate control test
chamber or failure to achieve test conditions as specified
in Sectilion 22a-430-3(J)(7)(A) of the Regulations of
Connecticut State Agencies, such as maintenance of
approprilate environmental controls, constitutes an invalid
test and the VWMB shall immediately retest using the
procedures described herein. Failure to submit suitable
valid test results constitutes a violatiom.

Results of the toxicity tests required as part of this
condition shall be entered on the Discharge Monitoring
Report (DMR) for the month in which it wvas performed, using
the appropriate parameter code. Additionally, complete and
accurate test data, including all supporting
chemical/physical measurements performed in association with
the toxicity tests, as wvell as dose/response data shall be
entered on the Aquatic Toxicity Monitoring Report form
(ATMR). Analytical results for the following parameters
shall be included in these reports: pH, copper, hydrogen
peroxide, lead, nickel, zinc, irom, total suspended sclids,
sulfate, ammonia, o0il and grease, methyl tertiary butyl
ether, dibromoethane, MBAS, EPA 601 and 602 compounds,
benzene, toluene, ethylbenzene, xylene, and vinyl chloride.
The ATMR shall be sent to the following address:

Lee Dunbar

Vater Toxics Program

Connecticut Department of Environmental Protection
Vater Management Bureau (VMB)

79 Elm Street

Bartford, CT 06106-5127

If any test result indicates that the maximum daily toxicity
limit for the effluent has been exceeded, a second sample of
the effluent shall be collected and tested as described
above and the results reported to the Commissioner within 30
days of the receipt of the first set of test results.

If any two consecutive test results or any three test
results in a single year indicate that the maximum daily
toxicity limit has been exceeded, the XXX shall immediately
take steps to eliminate toxicity wherever possible and shall
submit a report for the review and approval of the



2)

(h)

(i)

(j)

(a)

(b)

(c)

Commiggioner in accordance with Section 22a-430-3(3)(10)(c)
of the Regulations of Connecticut State Agencies describing
proposed steps to eliminate the toxicity impact of the
discharge on the receiving waterbody. Such raport shall
include a proposed time schedule to accomplish toxicity
reduction and the XXX shall comply with any schedule
approved in writing by the Commissioner.

Flow

For discharges to a surface wgter. The discharge shall not

exceed: 1) In the case of flowing surface waters, tha
maximum instantaneous flow shall not exceed 30 gallons per
minuta.

Temperature

Por discharges to a surface water. The temperature of the
discharge shall not incresase the temperature of the

receiving stream above 85°F for freshwaters, and 83°F
for marine waters, nor shall the discharge raise the
tenperature of the receiving stream more than 4 F at any
time, except for marine watars during the months of July,
August and September, during vhich time the discharge shall
notoraise the temperature of the receiving waters mere than
1.57F.

Appearance
Discharges of water shall not contain a visible oil sheen,

visible discoloration, or foaming, floating solids, or cause
any such condition in the receiving water body.

DISCHARGE CONDITIONS: The following conditions shall be met:

Any water shall be discharged to a surface water body, either
directly or via a storm sewer, or to the sanitary sever. If
discharge 1is to a storm sewer, the surface water body to vhich
the storm sewver discharges must be identified. If discharge is
to a surface water body, directly or via a storm sewver, the Vater
Quality Classification of the water body must be identified.
Discharge to the ground surface, or to groundwater, either
directly or via a storm sewer, is NOT allowed without prior
written approval from the Commissioner.

The discharge shall not contain pollutants in excess of the
lavels indicated in part IV.A.1l)(c). The treatment systems shall
be maintained as necessary to ensure that the listed limitations
are met.

All lagoons, inlet and outlet structures, gates, valves, motors,
pumps, and controls shall be designed and constructed to minimize
short-circuiting of flow, vandalism and tampering.



(d)

(e)

(£)

(g)

(h)
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Erosion and sediment controls shall be utilized when necessary.
These controls must comply with the standards set forth in the
*Connecticut Guidelines for Soil Erosion and Sediment Control”
(guidelines) as amended, available from the Comnecticut Council
on Vater and Soil Conservation.

Stabilization practices shall be implemented to ensure that
existing vegetation is preserved where attainable and that
disturbed portions of the site are stabilized. Stabilization
practices may include but not be limited to: temporary seeding,
permanent seeding, wmulching, geotextiles, sod stabilization,
vegetative buffer strips, protection of trees, preservation of
mature vegetation, and other vegetative and non-structural
measures as may be identified by the guidelines. Vhere
construction activities have permanently ceased or have
temporarily been suspended for more than thirty days, or when
final pgrades are reached in any portion of the site,
etabilization practices shall be implemented within seven days.

Structural practices must be implemented to divert flows away
from exposed soils, etore flows or otherwise limit runoff and the
discharge of pollutants from the site. Such practices include
but may not be limited to silt fences, earth dikes, drainage
svales, sediment traps, check dams, subsurface drains, pipe slope
drains, level spreaders, storm drain inlet protectiom, rock
outlet protection, reinforced soil retained systems, gabions, and
temporary oOr permanent sediment basins. Unless otherwvise
specifically approved in writing, structural measures shall be
installed on upland soils.

Velocity dissipation devices shall be placed at discharge
locations and along the length of any outfall channel as
necessary to provide a non-erosive velocity flow from the
structure to & watercourse so that the natural physical and
biological characteristics and functions are wmaintained and
protected (e.g., maintenance of hydrologic conditions, such as
the hydrodynamics present prior to the initiation of construction
activities).

Best Management Practices shall be implementad to emnsure that no
litter, debris, building materials, or similar materials are
discharged to the waters of the state.

Off-site vehicle tracking of sediments and the generation of dust
shall be minimized.



3)

(a)

(b)

(ec)

(d)

(e)

(£)

(g)

MONITORING AND TREATMENT SCHEDULE: Monitoring and treatment
shall be as indicated below.

Sampling Frequency: The following parameters shall be monitored
in accordance with the sampling frequency listed below.

Parameter Sampling Frequency
Peroxide Veekly

PCBs Monthly

Dioxins Quarterly

Furans Quarterly

Acute Toxicity See paragraph IV.A.1)(f)
Acute Toxicity See paragraph IV.A.1l)(g)

It should be noted that for the initiation period, which consists
of the time period betveen date of issuance and sixty days
following issuance, monitoring for the parameters listed in
sections IV.A.1)(b) and 1IV.A.1)(c), except those 1listed in
section IV.A.3)(a), is required "Weekly”, after the initiation
period has expired, monitoring for these parameters is required
"Twice per Month*,

Treatment shall consist of all treatment facilities described in

XXXXXXXX documents prepared for the DEP dated p.0.0.0.9.0,090,0,0.08
Flow Monitoring

A flov wmeter capable of indicating instantaneous flow and
recording total daily flow shall be used continuously, during all
periods of discharge, to determine flow rate.

pH_Monitoring
A pHB meter capable of indicating and recording effluent pH shall

be used continuously, during all periods of discharge, to
determine pH.

Monito Location

All vastevater samples shall be composed solely of the discharges
authorized by the Substantive Requirements preseanted in this
document, prior to combination with wastevaters of any other type
or with the receiving vaters. All samples shall be rapresentative
of the discharges during standard operating conditions.

All sample analyses vwhich are required by the Substantive
Requirements presented in this document, and all reporting of
such analyses, shall be done by a laboratory certified by the
Connecticut Department of Health Services. Chemical analysis
shall be performed using methods approved in accordance with 40
CFR 136 or alternative methods approved by the Commissioner which
are capable of achieving limits of detection below the level
established as an effluent limitation in paragraph IV.A.1)(c) of
this document.



4)

5

6)

(a)

(b)

(c)

(d)

(a)

REPORTING 1494 S:

Monitoring results shall be entered on the attached form(s) (or a
copy of them) and submitted monthly for the previous month of
sampling events to the following address:

*Attention: DMR Processing

Bureau of Vater Management, PERD

CT Department of Environmental Protaction
79 Ela Straet

Hartford, CT. 06106-5127

The permittee gshall submir to the Commissioner monthly reports of
the results of all monitoring performed in accordance with the
Substantive Requirements presented in this document.

If a violation of any of the discharge limits included in this
document occurs THE DISCHARGE MUST BE STOPPED IMMEDTATELY, and
vritten notification must be sent to the DEP/BWM/CPU within
twenty-four hours. 1In this situation the discharge shall not be
re-started without prior approval of the Commissioner.

The discharger shall notify the DEP/BWM/CPU in writing of the
date of final discontinuance of the discharge.

The Substantive Requirements presented in this document shall be
non-transferrable.

The discharger shall comply with the following Regulations of
Connecticut State Agencies which are hereby incorporated into
this document, as if fully set forth herein:

Section 223-430-3:

Subsection (b) General - subparagraph (1)(D) and subdivisions
(2), (3), (4) and (5)

Subsection (c¢) Inspection and Entry

Subsection (d) Effect of a Permit - subdivisions (1) and (&)
Subsection (e) Duty to Comply

Subgsection (f) Proper Operation and Maintenance

Subsection (g} Sludge Disposal

Subsection (h) Duty to Mitigate

Subgection (1) Facility Modifications, Notification -
subdivisions (1) and (4)

Subgection (j) Monitoring, Records and Reporting Requirements -
subdivisions (1), (6), (7, (8), (9) and (11) (except
subparagraphs (9)(A)(2), and (9)(C))

Subsection (k) Bypass

Subsection (m) Effluent Limitation Violations

Subsection (n) Enforcement

Subsection (o) Resource Conservation

Subsection (p) Spill Prevention and Control

Subsection (gq) Instrumentation, Alarms, Flov Recorders

Subsection (r) Equalization



(b)

7)

(a)

(b)

8)

9)

10)

10
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Section 22a-430-4; E_,/ =

Subsection (t) - Prohibitions
Subsection (p) - Revocation, Denial, Modification
Appendices

The following additional terms and conditions shall be complied
wvith:

Substantive Requirements presented in this document are for the
discharge of (A) pollutants in quantities and concentrations as
specified herein; and (B) any substances resulting from the
processes or activities described herein, in concentrations and
quantities which the Commissioner determines cannot reasonably be
expected to cause pollution and will not adversely affect the
operation of a POTV. Hovever, the Commissioner may seek an
injunction or issue an order to prevent or abate pollution, and
may seek criminal penalties against a person who willfully or
vith criminal negligence causes or threatens pollution.

Discharge of any substance which is not from the processes or
activities described in this document shall be considered a
violation of Substantive Requirements presented in this document
unless it is authorized by an individual permit issued under
Section 22a-430 of the General Statutes or a general permit
issued under section 22a-430b of the General Statutes.

Within fiftcen days after the date the discharger becomes aware
of a change in any information submitted to the Commissioner
under any registration or this document, or that any such
information was inaccurate or misleading or that any relevant
information was omitted, the discharger shall submit the correct
or omitted information in writing to the Commissioner.

Nothing in this document shall relieve the discharger of other
obligations under applicable federal, state and local law.

Any document, including but not limited to any notice, which is
required to be submitted to the Commissioner under the
Substantive Requirements presented in this document by the
discharger shall be signed by the discharger and by the
individual or individuals responsible for actually preparing such
document, each of whom shall certify in writing as follows: "I
have personally examined and am familiar with the information
submitted in this document and all attachments and certify that
based on reasonable investigation, including my inquiry of those
individuals responsible: for obtaining the information, the
submitted information is true, accurate and complete to the best
of my knowvledge and belief, and I understand that any false
statement made in this document or its attachments may be
punishable as a criminal offense."
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12)

13)
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Any false statement in any information submitted pursuant to this
document may be punishable as a criminal offense under Section
22a-438 of the General Statutes or, in accordance with Section
22a-6, under Section 53a-157 of the General Statutes.

The Commissioner reserves the right to make appropriate revisions
to the Substantive Requirements pregented in this document in
order to establish any appropriate effluent Llimitationms,
schedules of compliance, or other proviaions vhich may be
necessary to adequately protect human health and the environment.

The Commissioner may order summary suspension of the Substantive
Requirements presented in this document in accordance with
Section 4-182 of the Comnecticut Genmeral Statutes.

Entered as Substantive Requirements of the Commissioner of Envirqgggntal

Protection.
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Date

FACILITY ID.

Robert E. Moore 5o
ﬁ%pgty,ﬁomﬂiﬁsioner

APPLICATION NO.

SUBSTANTIVE REQUIREMENTS NO.

e ———————



MAIL TO:

FACILITY

NAME OF D
SITE NAME

DISCHARGE

WATER QUALITY CLASSIFICATION:_SB

Sample Date:

SUBSTANT
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SUBSEQUENT MONITORING RESULTS

(Attach copy of laboratory results)

Attention: DMR Processing (for subsequent monitoring)

Bureau of Vater Management, PERD
CT Department of Environmental Protection

Solvent Recovery Service

SUBST. REQUIRE. NO.

114 Lazy Lane, Southington

79 Elm Street
Hartford, CT. 06106-5127
ID. APPLICATION NO.
ISCHARGER: D.0:4.0.0.06.06.6:000 4
& ADDRESS:
LOCATION: Quinnipiac River

Number of hours of discharge for each day of sample collection:
Check one: INITIAL SCREENING OF RAW WATER

Reporting
(Pretreat

of the
ment influent)

Poll t Parameters

1,2 Dichloroethane
1,1,1 Trichloroethane
1,1,2 Trichloroethane
1,1 Dichloroethylene
1,2 Dichloroethylene
Ethyl Benzene
Methylene Chloride
Tetrachloroethylene
Toluene
Trichloroethylene
Methyl Ethyl Retone
Methanol

Ethanol

Acetone

Styrene

Methyl Isobutyl Ketone
Xylenes

Isopropancl
Sec-Butanol
Tetrahydrofuran
Iron-Total
Copper-Total
Lead-Total
Nickel-Total
Zinc-Total

folloving parameters
is required.
parameter are indicated on the Substanti

for

SUBSEQUENT MONITORING

Monitoring Site No.

RESULTS(w/ units)

T

—————————

001-A

Requirements for reporting a specific
ve Requirements form.



Reporting

of

the
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following parameters

for

(Pretreated groundwater effluent) is raquired.
specific parameter are indicated on the Substantive Requirements form.

Polluytant Paramerers

Maximum Daily Flow
Total Daily Flow

pH

1,2 Dichlorocethane
1,1,1 Trichloroethane
1,1,2 Trichloroethane
1,1 Dichloroethylene
1,2 Dichlorcethylene
Ethyl Benzene
Methylene Chloride
Tetrachloroethylene
Toluene
Trichloroethylene
Methyl Ethyl Ketone
Methanol

Ethanol

Acetone

Styrene

Methyl Isobutyl Ketone
Xylenes

Isopropanol
Sec-Butanol
Tetrahydrofuran
Iron-Total
Copper-Total
Lead-Total
Nickel-Total
2inc-Total

Total Suspended Solids
Peroxide

PCB(s), Total

Dioxins

Furans

ALL PARAMETERS SPECIFIED ABOVE (*PASS" OR "FAIL®")

SULZTS
(v/ units)

l”

FTTTHTTEHTTEHT PPV

Discharge

Serial VNo.

001-1

Requirements for reporting a

Limits

43,200

gallons

6.0 to 9.0

0.25
4.0
0.25
0.275
5.0
1.0
15.0
0.489
4.

ng/l
mg/1l
mg/l
mg/l
ag/l
mg/1l
ng/l
mg/1
mg/1
ng/1
ng/l
mg/l
mg/1
mg/l
mg/l
mg/l
ng/l
mg/1
mg/1l
mg/l
mg/l
mg/1
mg/1
mg/l
mg/l
ng/l
ng/l
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SUBSTANTIVE REQUIREMENTS

INIT SCREENING OR S UENT TORING ULTS
(Attach copy of laboratory results)

I certify that I have personally examined and am familiar with the
information submitted in this document and all attachments and certify that
based on reasonable investigation, including my inquiry of those
individuals responsible for obtaining the information, the submitted
information is true, accurate and complete to the best of my knowledge and
belief, and I understand that any false statement made in this document or
its attachments may be punishable as a criminal offense. I certify that
all discharge limitations of the Substantive Requirements presented in this
document have been met, otherwvise if a violation of any of the discharge
limits occurs, the discharge will be stopped immediately and written
notification must be sent to the DEP/BWM/CPU within tventy-four hours. In
this situation, the discharge shall not be re-started wvithout oprior

approval of the Commissioner. . ™
ST i
e '.’, ©
y . Y]
Date Nnmﬁﬁ_w -
Title:

cc: Groundvater Section, 79 Elm St., Hartford, CT 06106-5127

cc:

(groundwater contamination only)
Town Water Pollution Control Authority (sever discharges only)

cc: Town Engineer (surface water discharges)
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Proposed Site Plan

Process Flow Diagram
Floor Plan

Building Elevations
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Miscellaneous Details
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TARGET SHEET

THE MATERIAL DESCRIBED BELOW
WAS NOT SCANNED BECAUSE:

(X) OVERSIZED
0  NON-PAPER MEDIA

(0  OTHER:

DESCRIPTION: NON TIME CRITICAL REMOVAL ACTION
DESIGN DRAWINGS;
#1 PROPOSED SITE PLAN
# 2 PROCESS FLOW DIAGRAM
#3 FLOOR PLAN
#4 BUILDING ELEVATIONS
#5 MISCELLANEOUS DETAILS

THE OMITTED MATERIAL IS AVAILABLE FOR REVIEW,
BY APPOINTMENT,
AT THE US EPA NEW ENGLAND SUPERFUND RECORDS CENTER,
BOSTON, MA
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SECTION 00800 - SPECIAL CONDITIONS

00801 - CONTRACTOR'S RESPONSIBILITIES

The Contractor shall be familiar with the NTCRA Consent Order including the Statement of Work, and all
other United States Environmental Protection Agency (USEPA) approved documents for the ground-water
containment and treatment system. The Contractor shall carefully study and compare all documents and
shall at once report to representatives of the SRSNE PRP Group any error, inconsistency, or omission they
may discover. The Contractor shall perform no portion of the work at any time without approved shop
drawings, product data, or samples for such portion of the work.

The Contractor shall supervise and direct the work, using their best skill and attention. They shall be solely
responsible for all construction means, methods, techniques, sequences, and procedures and for
coordinating all portions of the work.

00802 - JOB SITE ADMINISTRATION

The Contractor shall keep a competent and authorized supervisory representative at the work location
during working hours who shall act as the agent of the Contractor. If, in the opinion of representatives of
the SRSNE PRP Group or designee, the supervisory representative or any of their successors proves
incompetent, not conscientious, or not industrious, then the Contractor shall replace them upon written
request by representatives of the SRSNE PRP Group. The Contractor shall only employ competent
personnel on the job. Whenever representatives of the SRSNE PRP Group notify the Contractor in writing
that, in their opinion, any person on the job, whether employed by the Contractor or any of the
subcontractors, is incompetent, unfaithful, unsafe, disorderly, or otherwise unsatisfactory, such persons shall
be immediately discharged from the contract work and shall not be employed on it, except with the written
consent of representatives of the SRSNE PRP Group.

00803 - CLEARING AND SITE PREPARATION

Only that portion of the working area which is absolutely necessary and essential for installation of the

ground-water containment and treatment system shall be cleared for construction. All clearing should be

performed to provide minimum practical exposure of soils. The Contractor shall make every effort to avoid

the destruction of common native plants, trees, or shrubs outside the area of construction so as not to
_unduly disturb the ecological or environmental quality of the area.

00804 - SPOIL

Excavated material which, in the opinion of the representatives of the SRSNE PRP Group, is unfit to be used
as backfill or embankmentshall be placed at an on-site spoil area to be determined by the representatives
of the SRSNE PRP Group. All spoil areas shall be graded and seeded to match the surrounding area.

00805 - PROTECTION OF EXISTING UTILITIES

During the course of this work, it will be necessary to work adjacent to existing utilities, pipelines, structures
and equipment. The Contractor shall take all necessary precautions to protect existing facilities from
damage.

Locations of utilities as shown on the Design Drawings are approximate only. The Contractor shall excavate
or otherwise locate to verify existing utilities in advance of his operations.

4/1/94
1994842JJ
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00806 - LINES, GRADES, AND ELEVATIONS

Control lines and elevations which will be set by the Contractor are as follows:

» Baselines or principal centerlines, together with a suitable number of benchmarks adjacent to the work.
The Contractor shall set and maintain all necessary intermediate points, lines, grades and elevations, and
provide slope stakes, offset stakes, batter boards, stakes for pipe locations, and other such items at their

expense. Where the Contractor uses the laser for control, they shall periodically check the grade and
alignment during each day’s operation.

00807 - SUBMITTALS

For several elements of construction, the Technical Specifications (which are given on the Design Drawings
and the Material and Performance Specifications) require that the Contractor prepare technical data (e.g.,
proposed electrical equipment layout, material test resuits, etc.) and submit this information for review. This
requirement allows for monitoring of the Contractor's understanding of the design and prevention of any
misinterpretation of the Technical Specifications that may otherwise impact the design objectives or
construction schedule. The submittal of technical data, also referred to as shop drawing submittals,
encompasses many elements of the construction activity. Typical submittals that will be required as part
of the Technical Specifications may include the following performance data; a material list with manufacturer
data showing compliance with the Technical Specifications; material samples; engineering drawings of the
components showing sizes, widths, weights, connections, etc.; installation drawings; operating descriptions;
layout drawings; detail drawings, etc.

All submittals shall comply with the USEPA-approved documents. The submittal review process will be an
essential activity for monitoring Construction Quality Assurance before construction is initiated. The
Contractor’s submittal of a shop drawing will constitute their representation that they have determined and
verified all quantities, dimensions, field construction criteria, materials, model numbers, and similar data.
In addition, it will demonstrate that they have reviewed or coordinated each shop drawing submittal with
the requirements of the Technical Specifications. Review of shop drawings by representatives of the SRSNE
PRP Group will be to determine general compliance with the Technical Specifications. Submitted data will
be reviewed and stamped by the representatives of the SRSNE PRP Group as follows:

1. "Reviewed"if no objections are observed or comments made:;

2. "Reviewed and Noted" if minor objections, comments, or additions are made but resubmittal is not
considered necessary provided the Contractor addresses the noted items:

3. "Resubmitif the objections, comments, or additions are extensive. In this case, the Contractor would
resubmit the items after revision; and

4. "Rejected"if the submittal under consideration is not, even with reasonable revision, acceptable or when
the data submitted are not sufficiently complete to establish compliance with the Technical
Specifications.

The shop drawing submittal and review process will afford an opportunity to monitor and control the quality
of construction before construction is actually initiated.

00808 - EQUIVALENT PRODUCTS

Whenever a product is specified or described by reference of name, trade name, make or catalog number
of a particular manufacturer, supplier, fabricator or distributor, the naming of the item is intended to
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establish the type, function and quality required. Unless the name is followed by words indicating that no
substitution is permitted, materials or equipment of the manufacturers, fabricators, suppliers or distributors
may be substituted. Substituted products may only be accepted by the representatives of the SRSNE PRP
Group if sufficient information is submitted by the Contractor to allow the representatives of the SRSNE PRP
Group to determine that the material or equipment proposed is equivalent to that named.

Requests for review of substitute items of material and equipment will not be accepted by the
representatives of the SRSNE PRP Group from anyone other than the Contractor. If the Contractor wishes
to furnish or use a substitute item of material or equipment, the Contractor or shall make written application
to the representatives of the SRSNE PRP Group for acceptance thereof.

Applications for use of any substitute items shall be submitted by the Contractor to the representatives of
the SRSNE PRP Group with sufficient time for review and to make any necessary changes prior to its
scheduled installation. No applications will be considered thereafter unless the Contractor produces
satisfactory evidence that the specified item is no longer manufactured or is unavailable for the project.

The representatives of the SRSNE PRP Group will be the sole judge of acceptability, and no substitute will
be ordered or installed without prior written acceptance by the representatives of the SRSNE PRP Group.

00809 - MATERIALS AND ACCEPTABILITY TESTING

The Contractor shall be responsible for any inspections or testing, required by the representatives of the
SRSNE PRP Group, in connection with the acceptance of a manufacturer, fabricator, supplier, or distributor
of material or equipment submitted for acceptance.

Tests and certifications which will be required by the Contractor, are as follows:

1. Testing of materials which will be required in the Design Drawings and Materials and Performance
Specifications;

2. Ceftification of concrete materials; and
3. Gradation and other testing (as required) of all select fill materials.

00810 - NOISE AND DUST CONTROL

It shall be the responsibility of the Contractor to take adequate measures for controlling dust produced by
drilling, excavation, backfilling, loading, or other means. The use of calcium chloride or petroleum-based
materials for dust control is prohibited.

It shall the responsibility of the Contractor to take adequate measures for keeping noise levels, as produced
by construction equipment, to safe and tolerable limits as set forth by the Occupational Safety and Health
Administration (OSHA), and the Connecticut State Code Guidelines and Ordinances. All construction
equipment presenting a potential noise nuisance shall be provided with noise-muffling devices.

00811 - SOIL EROSION AND SILT CONTROL

Erosion control procedures, including but not limited to mulching, shall be utilized on the Site, as required.
Erosion control shall occur, as required, immediately following completion of site clearing.

Filter fabrics and/or haybales shall be used, where necessary, to protect vegetation and to achieve
environmental objectives to allow sediment to settle out of runoff waters that come in contact with
construction areas before such water enters any surface waters.
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SECTION 00800 - SPECIAL CONDITIONS

00812 - PROTECTION OF THE ENVIRONMENT

Construction procedures shall include protection of the environment to meet all pertinent federal and state
regulations. Construction procedures that are prohibited include, but are not limited to:

1. Dumping of spoil material into any stream corridor, any wetlands (as defined by federal and state
regulations), any surface waters, or at unspecified locations;

2. Indiscriminate, arbitrary, or capricious operation of equipment in any stream corridors, any wetlands,
or any surface waters;

3. Pumping of any silt-laden water from trenches or other excavations into any stream corridors, wetlands,
or surface waters;

4. Damaging vegetation beyond the extent necessary for construction of the facilities;

5. Disposal of trees, brush, and other debris in any stream corridors, wetlands, surface waters, or at
unspecified locations;

6. Permanent or unspecified alteration of the flow iine of a stream; and
7. Open burning of project debris.
00813 - EQUIPMENT MANUFACTURER’S MANUALS AND INFORMATION

All equipment, devices, or materials furnished by the Contractor as a part of the work shall be accompanied
by all information, instructions, and data necessary for the proper and complete aperation, maintenance,
and repair by operating personnel. The required information, instructions, and data shall be prepared and
compiled by the manufacturer of the equipment, device, or material and shall hereinafter be referred to
collectively as "equipment manuals."

In addition to any specific requirements of other sections of the Materials and Performance Specifications
or the Design Drawings, equipment manuals shall be required for any and all items containing moving parts;
electric or electronic wiring or components; pneumatic or hydraulic devices or components; or requiring
regular or special maintenance, cleaning, or lubrication. In addition to major items of equipment, this
requirement for submission of equipment manuals is intended to also apply to such items as locksets;
doors; finishes; electrical and lighting system components: fixtures and accessories; hoisting equipment;
instrumentation; pumps; piping; valves; and accessories, etc.

Each equipment manual shall clearly and specifically identify the equipment or item which is the subject
of the manual including, as applicable, the model name and number, size, serial number(s), and optional
features or accessories actually included with the furnished equipment. Each equipment manual shall also
include the following kinds of information, as applicable, to the item which is the subject of the manual:

+ Table of contents;

» Theory of operation and functional diagrams;

+ Design and operating specifications and/or criteria:

» Recommended installation arrangement, locations, wiring, criteria, procedure, etc.;



4/1/94
1094842.4)

SECTION 00800 - SPECIAL CONDITIONS

« Normal and emergency operating instructions, procedures, and sequences for each possible mode of
operation;

« Normal operating parameters, indications, settings, adjustments, voltages, currents, etc.;
« Troubleshooting procedures;
« Preventative or routine maintenance requirements or recommendations;

« Lubrication schedules including lube points, frequency, quantity, type, and brand name or recommended
lubricants;

« Parts layout, identification, assembly diagrams, including exploded views with parts referenced by name
and/or number;

« Parts list of each assembly and subassembly showing part name, number, size, composition, and
quantity required down to discrete components;

« Recommended spare parts stocking lists;

« Names, addresses, and telephone numbers of factory-authorized or recommended service
representatives and parts suppliers; '

« Major overhaul or repair procedures including diagrams, measurements, clearances, tolerances,
adjustment settings, alignment procedures, torque specs, etc.;

« Wiring diagrams and schematics;

» Elementary control diagrams;

+ One-line diagrams;

+ Interconnection data or diagrams for factory-wired components;

« Alignment and calibration procedures, including original or factory settings and data;

« Recommended or required special tools and maintenance, alignment, calibration, or safety equipment;
« Care and cleaning of finishes and paints used, colors, and types;

« Any other information necessary or recommended for the complete and proper operation, maintenance,
and repair of the equipment by operating personnel; and

« Where an item of equipment includes components or subassemblies manufactured by other than the
equipment manufacturer, all pertinent information for the subassemblies shall be included in the
equipment manual prepared and compiled by the equipment manufacturer.

Information contained in an equipment manual, which is not applicable to the specific item furnished shall
be clearly lined out or obliterated.

The Contractor is wholly responsible for obtaining acceptable equipment manuals from the equipment
manufacturers and submitting copies to the representatives of the SRSNE PRP Group. In order to be
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acceptable, each copy of each equipment manual must be complete, as specified herein, and must be
easily legible and clearly reproduced.

00814 - CONTRACTOR START-UP_OPERATION

The Contractor shall be responsible for coordinating all initial testing and troubleshooting of the facility
components. Once the equipment has been shown to be operable to the satisfaction of the representatives
of the SRSNE PRP Group, the Contractor shall start up the facility in accordance with the requirements of
the Operations Plan. During this period, the Contractor will be responsible for all phases of facility operation
and make available qualified personnel to address any situations or operating difficulties as they arise.
Following the start-up period, the Contractor shall transition operation of the facility to operating personnel
designated by the representatives of the SRSNE PRP Group.

00815 - RECORD DRAWINGS

The Contractor shall mark any changes neatly and clearly on the Design Drawings using colored ink or
pencil, and the construction record drawings shall be kept current on a day-to-day basis in concert with the
progress of the work. Where applicable, the change marked on a drawing is to carry the notation "per
Change Order No.____ ", or similar reference which cites the reason for the change. The day-to-day
construction record drawings shall be made available to the representatives of the SRSNE PRP Group for
review upon request.

The following items are éxamples of some of the types of changes which could occur and are to be
recorded by the Contractor:

1. Change in location of project components:

2. Change in elevation of project components;

3. Change in slope of piping system, or of pitched surfaces:

4. Change in materials, such as pipe materials:

5. Change in topographical contours of finished earth surfaces:
6. Change in elevation of finished grades, streets, etc.;

7. Additions to project;

8. Elimination of a project component;
9. Relocation of existing underground utilities made necessary because of interference with project
components;

10. Unforeseen modifications made to existing structures made necessary by requirements of the work;
11. Relocation of equipment; and

12. Changes in mechanical trades components (electrical, heating and ventilating, plumbing).

In addition, the construction record drawings shall show the precise as-built locations of all buried,

imbedded or concealed piping or conduit, including piping or conduit fixtures, fittings and accessories and
other buried features installed by the Contractor.
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00816 - REPLACEMENT OF PROPERTY

The Contractor shall replace all culverts, pavements, driveways, shrubs, lawns, fences, and any other
property either public or private which is damaged as a result of the work. All such replacement shall be
made according to the applicable specifications.

00817 - CONTRACTOR'S PERSONNEL

The Contractor shall restrict his personnel to only those areas of the Site necessary for the performance of
the work. The Contractor shall instruct his personnel to observe extreme caution when working in the
vicinity of mechanical equipment. The Contractor shall be solely responsible for any damage or disruption
caused by their personnel.

00818 - CLEANUP

The Contractor shall be responsible for cleanup and removal from the Site of any and all rubbish and debris
resulting from their operation.

00819 - SAFETY AND PROTECTION

The Contractor shall specifically comply with the Department of Labor Safety and Health Regulations for
construction promulgated under the Occupational Safety and Health Act of 1970 (PL91-596) and under

“““ Section 107 of the Contract Work Hours and Safety Standards Act (PL91-54). They shall erect and maintain,
as required by the conditions and the progress of the work, all necessary safeguards for the safety and
protection and shall comply with all applicable recommendations of the Manual of Accident Prevention in
Construction of the Associated General Contractors of America, Inc. They shall also comply with all
applicable OSHA regulations, including 29 CFR 1910.120 (Hazardous Waste Operations and Emergency
Response) and 29 CFR 1910.146 (Confined Spaces).

The Contractor shall develop and submit a contractor-specific Health and Safety Plan (HASP), which shall
include specific health and safety risk analysis and mitigative measures related to the activities the
Contractor will perform. All employees of the Contractor will be required to work in accordance with the
minimum requirements of the HASP.

Personnel will be properly trained and have appropriate medical clearance to wear necessary protective
equipment, as required. Prior to construction and as required throughout construction, the Contractors shall
be required to provide documentation that all employees working on the Site are familiar with the HASP

The Contractor shall designate a Health and Safety Supervisor who will have the major responsibility of
implementing the requirement of its HASP.  This person shall be the Contractor’s superintendent unless
otherwise designated in advance in writing.

The Contractor alone shall be responsible for the safety, efficiency, and adequacy of his plant, appliances,
and methods. The Contractor shall be responsible for the health and safety of all subcontractors.

00820 - CONSTRUCTION MEETINGS

Prior to the start of construction activities, a pre-construction meeting shall be held with the Contractor
representatives of the SRSNE PRP Group and other interested parties. Topics covered at this meeting shall
include, but may not be limited to:

« Responsibilities of each organization,

4/1/94
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SECTION 00800 - SPECIAL CONDITIONS

Lines of authority and communication for each organization;

Established procedures for responding to construction-related issues;

Work area security and safety procedures;

Procedures for the location and protection of construction materials, and for the prevention of damage
of the materials from inclement weather or other adverse conditions;

* A review of Site conditions, including staging and storage locations; and

« Other topics of discussion.

During the construction period, formal progress and coordination meetings shall be held to discuss a review
of work progress; field observations; construction issues and remedies; work and submittal schedule status;

pending requests for changes or substitutions: and other topics, as required.

00821 - PERMITS

The Contractor is required to obtain necessary permits, licenses, and approvals required by the law or
municipal ordinance.

00822 - LAW AND REGULATIONS

The Contractor shall abide by Local, State, or Federal laws or ordinances and shall cause its agents and
employees to abide by Local, State, or Federal laws.

4/1/94
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MATERIALS AND PERFORMANCE - SECTION 02201

EARTHWORK

PART 1 - GENERAL

1.01 WORK INCLUDED

1.02

1.03

1.04

1.05

Excavation and backfilling including the loosening, removing, refilling, transporting, storage and disposal
of all materials classified as "earth" necessary to be removed for the construction and completion of all
work required during implementation of the NTCRA.

RELATED WORK SPECIFIED ELSEWHERE

The following are items of materials and installation related to earthwork described under other sections:

A Structural Excavation, Backfilling and Compacting
B. Clearing
REFERENCES

All materials and installations shall be in accordance with the latest revision of the following:

American Society for Testing and Materials - ASTM

SUBMITTALS - N/A

QUALITY ASSURANCE

The following definitions apply:

A

Excavation (or Trenching)

1.

Grubbing, stripping, removing, storing and rehandling of all materials of every name and
nature necessary to be removed for all purposes incidental to the construction and
completion of all the work under construction.

All sheeting, sheetpiling, bracing and shoring, and the placing, driving, cutting off and
removing of the same,

All diking, ditching, fluming, cofferdamming, pumping, bailing, draining, well pointing or
otherwise disposing of water.

The removing and disposing of all surplus materials from the excavations in the manner
specified. .

The maintenance, accommodation and protection of travel and the temporary paving of
highways, roads and driveways.

The supporting and protecting of all tracks, rails, buildings, curbs, sidewalks, pavements,
overhead wires, poles, trees, vines, shrubbery, pipes, sewers, conduits or other structures
or property in the vicinity of the work, whether over or underground or which appear within
or adjacent to the excavations, and the restoration of the same in case of settlement or
other injury.

All temporary bridging and fencing and the removing of same.
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083.25
MATERIALS AND PERFORMANCE - SECTION 02201
EARTHWORK

B. Earth
All materials such as sand, gravel, clay, loam, ashes, cinders, pavements, muck, roots or pieces
of timber, soft or disintegrated rock, not requiring blasting, barring, or wedging from their original
beds, and specifically excluding all ledge or bedrock and individual boulders or masonry larger
than Y2-cubic yard in volume.

C. Backfill
The refilling of excavation and trenches to the line of filling indicated on the Design Drawings or
as directed using materials suitable for refilling of excavations and trenches; and the compacting
of all materials used in filling or refilling by rolling, ramming, or as may be required and approved
by representatives of the SRSNE PRP Group.

D. Spoail
Surplus excavated materials not required or not suitable for backfills or embankments.

E. Embankments

Fills constructed above the original surface of the ground or such other elevation as specified or
directed.

F. Limiting Subgrade
1. The underside of the pipe barrel for pipelines.
2.  The underside of footing lines for structures.
G. Excavation Below Subgrade
1. Excavation below the limiting subgrades of structures or pipelines.
2. Where materials encountered at the limiting subgrades are not suitable for proper support
of structures or pipelines, the Contractor shall excavate to such new lines and grades as

required.

PART 2 - PRODUCTS

A Steel Sheeting and Bracing
1. Shall be sound.
2. Shall conform to ASTM A 328 with a minimum thickness of 3/8-inch.

PART 3 - EXECUTION

3.01 UNAUTHORIZED EXCAVATION
Whenever excavations are carried beyond or below the lines and grades indicated on the Design

Drawings, or as given or directed by representatives of the SRSNE PRP Group, all such excavated space

12/14/94
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shall be refilled with special granular materials, concrete or other materials as directed by representatives
of the SRSNE PRP Group.

3.02 REMOVAL OF WATER

A. General

1.

The Contractor shall, at all times, provide and maintain proper and satisfactory means and
devices for the removal of all water entering the excavations, and shall remove all such
water as fast as it may collect, in such manner as shall not interfere with execution of the
work or the proper placing of pipes, structures, or other work. Removal and handling of
water which enters excavations shall be coordinated with representatives of the SRSNE
PRP Group.

Unless otherwise specified, all excavations which extend down to or below the static
ground-water elevations shall be dewatered by lowering and maintaining the ground water
beneath such excavations at all times when work thereon is in progress, during subgrade
preparation and the placing of the structure or pipe thereon.

Water shall not be allowed to rise over or come in contact with any masonry, concrete or
mortar until at least 24 hours after placement, and no stream of water shall be allowed to
flow over such work until such time as representatives of the SRSNE PRP Group may
permit.

Where the presence of fine-grained subsurface materials and a high ground-water table
may cause the upward flow of water into the excavation and may result in quick or
unstable conditions, the Contractor shall install and operate an approved well point system,
or similar dewatering system, designed by a registered professional engineer to prevent
the upward flow of water during construction.

Water pumped or drained from excavations, or any sewers, drains or water courses
encountered in the work, shall be disposed of in a suitable manner without injury to
adjacent property, the work under construction or to pavement, roads, drives and water
courses.

Any damage caused by or resulting from dewatering operations shall be the sole
responsibility of the Contractor.

B. Work Included

1.

The installation of sheeting and bracing, and the furnishing of materials and labor
necessary therefore.

The excavation and maintenance of ditches.

The furnishing and operation of pumps, well points and appliances needed to maintain
thorough drainage of the work in a satisfactory manner.

The furnishing, placing, and compacting of select fill materials as required.
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3.03 STORAGE OF MATERIALS

A

Sod

Any sod cut during excavation shall be removed and stored during construction so as to preserve
the grass growth.

Topsaoil

Topsoil suitable for final grading shall be removed and stored separately from other excavated
material.

Excavated Materials

1.

All excavated materials shall be stored in locations approved by representatives of the
SRSNE PRP Group so as not to endanger the work, and so that easy access may be had
at all times to all parts of the excavation. Stored materials shall be kept neatly piled and
trimmed, so as to cause as little inconvenience as possible to the public or adjoining
property holders.

Special precautions must be taken to permit access at all times to fire hydrants, fire alarm
boxes, police and fire department driveways, and other points where access may involve
the safety and welfare of the general public.

3.04 DISPOSAL OF SPOIL MATERIALS

Spoil material shall be disposed of on-site at a location approved by representatives of the
SRSNE PRP Group.

3.05 SHEETING AND BRACING

A

Installation

1.

The Contractor shall furnish, place and maintain such sheeting, bracing and shoring as
may be required to support the side and ends of excavations in such manner as to prevent
any movement which could, in any way, injure the pipe, structures, or other work; diminish
the width necessary for construction; otherwise damage or delay the work of the Contract;
endanger existing structures, pipes or pavements; or cause the excavation limits to exceed
the right-of-way limits.

In no case will bracing be permitted against pipes or structures in trenches or other
excavations.

Sheeting shall be driven as the excavation progresses and in such manner as to maintain
pressure against the original ground at all times. The sheeting shall be driven vertically
with the edges tight together, and all bracing shall be of such design and strength as to
maintain the sheeting in its proper position.

The Contractor shall be sclely responsible for the adequacy of all sheeting and bracing.
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Removal
1. In general, all sheeting and bracing, whether of steel, wood or other material, used to

support the sides of trenches or other open excavations, shall be withdrawn as the
trenches or other open excavations are being refilled. That portion of the sheeting
extending below the top of a pipe or structural foundation shall not be withdrawn, unless
otherwise directed, before more than 6 inches of earth is placed above the top of the pipe
or structural foundation and before any bracing is removed. The voids left by the sheeting
shall be carefully refilled with selected material and rammed tight with tools especially
adapted for the purposes or otherwise as may be approved.

2. The Contractor shall not remove sheeting and bracing until the work has attained the
necessary strength to permit placing of backfill.

Left in Place

1. If, to serve any purpose of their own, the Contractor may file a written request for
permission to leave sheeting or bracing in the trench or excavation.

2. The Contractor shall leave in place all sheeting, shoring and bracing which are shown on
the Design Drawings or specified to be left in place or which representatives of the SRSNE
PRP Group may order, in writing, to be left in place.

3. In case sheeting is left in place, it shall be cut off or driven down as directed by
representatives of the SRSNE PRP Group.

3.06 OTHER REQUIREMENTS

A.

I14/04
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Drainage

All materials deposited in roadway ditches or other water courses shall be removed immediately
after backfilling is completed and the section, grades and contours of such ditches or water
courses restored to their original condition.

Unfinished Work

When, for any reason, the work is to be left unfinished, all trenches and excavations shall be filled
and all roadways, sidewalks and watercourses left unobstructed with their surfaces in a safe and
satisfactory condition. The surface of all roadways and sidewalks shall have a temporary
pavement.

Hauling Material on Streets

When it is necessary to haul material over the streets or pavement, the Contractor shall provide
suitabie tight vehicles so as to prevent deposits on the street or pavements. In all cases where
any materials are dropped from the vehicles, the Contractor shall clean up the same as often as
required to keep the crosswalks, streets, and pavements clean and free from dirt, mud, stone and
other hauled material.
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D. Dust Control
It shall be the sole responsibility of the Contractor to control the dust created by any and all of
his operations to such a degree that it will not endanger the safety and welfare of the general
public.

E. Erosion and Siltation Control
It shall be the sole responsibility of the Contractor to control erosion within the limits of the
remedial activities. In addition, the Contractor shall be solely responsible for controlling siltation
beyond the limits of the construction activities (i.e., by installing silt fences).

F. Test Pits

For the purpose of obtaining detailed locations of underground obstruction, the Contractor may
make excavations in advance of the work as directed by representatives of the SRSNE PRP
Group.

- END OF SECTION -
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STRUCTURAL EXCAVATION, BACKFILL, AND COMPACTION

PART 1 - GENERAL

1.01 WORK INCLUDED

Excavation and backfill as required for the construction of structures in accordance with the applicable
provisions of the section entitled Earthwork unless modified herein. This covers all work during
implementation of the NTCRA.

1.02 RELATED WORK SPECIFIED ELSEWHERE

The following are items of materials and installation related to earthwork described under other sections:

A
B.

Earthwork
Clearing

PART 2 - EXECUTION

A

Limits of Excavation

1.

3.

Excavations shall be made to the elevations or subgrades specified and shall be only of
sufficient size to allow suitable room for the proper construction of structures and
appurtenances, including allowances for sheeting, dewatering and other similar work
necessary for compietion of the NTCRA.

Normal subgrade for structures shall be the underside of footing lines or mud mats, if
installed.

In no case will undercutting excavation faces be permitted.

Subsurface Reinforcement

1.

Where an unstable subgrade is encountered and subject to the approval of representatives
of the SRSNE PRP Group, select fill may be used for subgrade reinforcement if satisfactory
results can be obtained thereby. Such material shall be applied in thin layers, each layer
being entirely embedded in the subsoil by thorough tamping.

2. All excess material shall be removed to compensate for the displacement by the select fill
and the finished elevation shall not be above the specified subgrade.

3.  Where subgrade reinforcement is unsatisfactory, a Class "D" concrete mud mat of sufficient
thickness to withstand subsequent construction operations shall be installed below the
specified elevation and the structural concrete deposited thereon.

Subsurface

Subsurface for all concrete structures shall be undisturbed original earth or, mud mat on
undisturbed original earth, or where excavation below subgrade is ordered, it shall be thoroughly
compacted Special Backfill or Class "D" concrete as specified or directed and shall be sufficiently
stable to remain firm and intact during the preparation for the placing of concrete thereon.
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D. Removal of Water

1.

2.

The Contractor shall, at all times, provide and maintain proper and satisfactory means and
devices for the removal of all water entering the excavations, and shall remove all such
water as fast as it may collect, in such manner as shall not interfere with the execution of
the work or the proper placing of pipes, structures or other work.

The removal of water shall be in accordance with the section entitled Earthwork.

E. Backfilling

1.

All excavations shall be backfilled to the original surface of the ground or to such other
grades as may be shown, specified or directed.

Backfilling shall be done with suitable excavated materials or impacted select fill which can
be satisfactorily compacted during refilling of the excavation. In the event the excavated
materials are not suitable, Special Backfill as specified or ordered by representatives of the
SRSNE PRP Group shall be used for backfilling.

Any settlement occurring in the backfilled excavations shall be refilled and compacted.
a. Unsuitable Materials

1. Stones, pieces of rock or pieces of pavement greater than one cubic foot in
volume or greater than 1% feet in any singie dimension shall not be used in
any portion of the backfill.

2, All stones, pieces of rock or pavement shall be distributed through the backfil
and alternated with earth backfill in such a manner that all interstices between
them shall be filled with earth.

3. Frozen earth shall not be used for backfilling.

b.  Compaction and Density Control

1. The compaction shall be as specified for the type of earthwork.

. The compaction specified shall be 95 percent of maximum dry density
based upon testing and be in accordance with ASTM D-1557 for the first

10 feet of fill and 92 percent of maximum dry density for the remainder.

. The compaction equipment shall be suitable for the material
encountered.

2. Where required, to assure adequate compaction, in-place density test shall be
made by an approved testing laboratory.

. The moisture-density relationship of the backfill material shall be
determined by ASTM D-1557, Method D. Compaction curves for the full
range of materials used shall be developed.
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. In-place density shall be determined by the methods of ASTM D-1556
or ASTM D-2922 and shall be expressed as a percentage of maximum
dry density.

3. Where required, to obtain the optimum moisture content, the Contractor shall
add sufficient water during compaction to assure the specified maximum
density of the backfill. If, due to rain or other causes, the material exceeds the
optimum moisture content, it shall be allowed to dry, assisted if necessary,
before resuming compaction or filling efforts.

4. The Contractor shall be responsible for all damage or injury done to pipes,

structures, property or persons due to improper placing or compacting of
backfill.

- END OF SECTION -
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CLEARING
PART 1 - GENERAL
1.01 WORK INCLUDED
A Clearing and grubbing within the limits indicated of the following.
1.  Topsaoil
2. Pieces of rock up to %-cubic yard in volume.
3.  Trees and Bushes
4, Pavements
5. Brush
6. Logs and Stumps
7. Refuse and Rubbish
8.  Decayed and Growing Organic Matter
9. Snow and Ice
B. All material except topsoil and that material suitable for fill shall be placed at an on-site location

approved by representatives of the SRSNE PRP Group. Topsoil shall be stockpiled for later use.

C. The Contractor shall remove, replace, support and protect all power and telephone poles and
posts as required.

1.02 RELATED WORK SPECIFIED ELSEWHERE
The following are items of materials and installation related to earthwork described under other sections:
A Earthwork
B. Structural Excavation, Backfilling, and Compaction

PART 2 - PRODUCTS

A New power and utility poles and posts and the supporting and protecting of all poles and posts
shall be in accordance with the requirements of the local power and telephone companies.

B. Stakes for tree protection shall be 2 inch diameter steel pipe, unless otherwise shown on the
Design Drawings. )

PART 3 - EXECUTION

3.01 GENERAL
A. Tree Protection

Any tree which will not, in the opinion of representatives of the SRSNE PRP Group, hinder
construction or landscaping shall be protected by stakes placed in a circle having a radius of not
less than 5 feet as measured from the base of the trunk around the tree. The stakes shall extend
at least 4 feet above the existing ground. Each circle shall consist of at least 6 stakes.
Landscaping within the circle shall be accomplished by hand unless otherwise permitted by
representatives of the SRSNE PRP Group.
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B. Debris Removal

All brush or trees too large to shred shall be cut into 5-foot lengths and placed at an on-site
location approved by representatives of the SRSNE PRP Group.

3.02 ENVIRONMENTAL PROTECTION

A Prohibited Construction Procedures

1.

Prohibited construction procedures include, but are not limited to:

a. Dumping of spoil material into any 100-year flood hazard area, stream corridor, any
wetlands, any surface waters or at unspecified locations.

b. Indiscriminate, arbitrary or capricious operation of equipment in any stream corridors;
any wetlands or any surface waters.

C. Pumping of silt-laden water from trenches or other excavations into any surface
waters, any stream corridors or any wetlands.

d. Damaging vegetation beyond the extent necessary for construction of the facilities.

e. Disposal of trees, brush, and other debris in any stream corridors, any wetlands, any
surface waters or at unspecified locations.

f. Permanent or unspecified alteration of the flow line of the stream.

g. Placing of wet concrete so it comes in contact with stream water.

B. Site and Access Clearing

1.

2.

Except where directed or shown, no trees shall be removed or damaged.

Straggling roots shall be pruned. Trees which must be pruned shall be cut cleanly and
painted with tree paint. If the tree is damaged, the wood shall be repaired and painted
with material approved by representatives of the SRSNE PRP Group.

After interfering vegetation has been removed, the Contractor shall strip any and all topsaoil
from the site to be excavated and stockpile it for future use.

C. Erosion and Sediment Control

1.

Erosion control procedures, inclusive of mulching, shall be utilized on the site. Erosion
control shall occur as required, and immediately following (weather permitting) completion
of site and access clearing.

To allow sediment to settle out of water that interferes with construction before such water
enters any surface waters, settling basins and plastic filter fabrics should be used upon
representatives of the SRSNE PRP Group's direction or as otherwise required to protect
vegetation and to achieve environmental objectives. Care should be taken not to damage
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or kill vegetation by excessive water or by damaging silt accumulation in the discharge

area.

D. Critical Impact Areas

1.

"Critical Impact Area" means and includes any area, condition or feature which is
environmentaily sensitive, or which, if disturbed during construction, would adversely affect
the environment. Critical impact areas include, but are not limited to, stream corridors,
streams, inland wetlands, estuaries, coastal wetlands, slopes greater than 15 percent,
highly acid, highly erodible and adverse mineral soil conditions (such as highly glauconitic
soils), natural surface and manmade surface and subsurface drainage facilites and
features, areas of high water table, and mature stands of native vegetation,

a.

Slopes exceeding 15 percent require special treatment such as water diversion
berms, sodding, or the use of jute or excelsior blankets.

Right-of-way slopes at surface water crossings or drainageways shall be protected
by rip-rapping, sand bagging, sodding, or the use of jute or excelsior blankets as the
conditions require. If adverse acid or mineralized ground water is present, a
relatively impermeable soil shall be used for backfill at the crossing to minimize
discharge of such water.

Clayey material having a pH of four or less exposed during construction shall be
covered with at least 1 foot of soil having a pH of five or more before seed bed
preparation.

To maintain natural ground-water levels and flow patterns, relatively impermeable
soils should be incorporated in backfilling as blankets and anti-seep collars.

Dust Control

Dust shall be controlled by sprinkling and sweeping on paved areas and by sprinkling and
mulching in unpaved areas. The use of calcium chloride is prohibited.

Noise Control

All construction equipment presenting a potential noise nuisance shall be provided with noise
muffling devices.

- END OF SECTION -
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GROUND-WATER RECOVERY WELLS

PART 1 - GENERAL

1.01 DESCRIPTION

The work to be done under this Section includes the furnishing of all labor, material, transportation, tools,
supplies, equipment and appurtenances necessary for the installation of ten piezometers, and seven
recovery wells at the locations shown on the Design Drawings.

1.02 QUALITY ASSURANCE

A

Unless otherwise specified, equipment or material of same type, used for the same purpose shall
be products of the same manufacturer. The material shall be new and of the latest design of
manufacturer provided equipment or material.

Equipment and accessories not specifically described or identified in the manufacturer’s catalog
numbers shall be manufactured in conformity with applicable technical standards and shall have
neat and finished appearance.

Install equipment in neat and workman like manner; align, level, and adjust for satisfactory
operation; install so that parts are easily accessible for inspection, operation, maintenance, and
repair.

1.03 SUBMITTALS

A

B.

The Contractor shall submit its proposed schedule, plan and method for installing and developing
the recovery wells as outlined in this section.

Detailed shop drawings and manufacturer's data concerning the pipe material; pipe joints,
fittings, and well screens shall be submitted.

PART 2 - PRODUCTS

2.01 PIEZOMETER INSTALLATION

A

B.

The ten piezometers shall be installed in the overburden to a depth of approximately 20 feet.

Each piezometer shall be 2-inch diameter, Schedule 40 PVC, and include a 0.010-inch slot PVC
screen that extends from the water table to the top of till (an average depth interval of
approximately 5 to 20 feet).

The borehole/piezometer annulus shall be back-filled with Morie No. O filter pack or equivalent
to approximately 1 to 2 feet above the top of the screen. A 1- to 2-foot thick bentonite pellet seal
shall be placed above the filter pack, and the remainder of the annulus shall be sealed with neat
cement grout to ground surface.

Each piezometer shall be completed above ground surface with a protective casing with lockable
cap set in a 1-foot thick concrete surface pad.

Piezometer boreholes shall be sampled every five feet through the overburden for geologic
characterization.
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The Contractor shall develop each piezometer by surging and bailing or pumping until the
turbidity of the ground water purged from each piezometer is reduced to the extent practicable.
At a minimum, each piezometer shall be developed for approximately two hours.

All ground water purged from the piezometers during development must be placed by the
Contractor into an on-site liquid-waste container.

2.02 RECOVERY WELL INSTALLATION

2.03

A

The seven recovery wells shall be constructed as shown on the Design Drawings. Each recovery
well borehole shall be advanced using 14-inch diameter drive-and-wash and/or air rotary drilling
methods to the depth of the top of bedrock, which is estimated as approximately 25 to 35 feet
in the proposed drilling areas.

1. Drilling mud will not be used during the drilling of the recovery well boreholes.

2. The anticipated geologic materials include sandy outwash from ground surface to
approximately 16 feet and sandy till from 16 to the top of bedrock.

During drilling of each recovery well borehole, split-spoon sampling will be performed to provide
geologic characterization and identify the depth of the weathered bedrock. :

Each ground-water recovery well will be installed through the 14-inch casing with central liners
and will be placed with the bottom of the well sump at the approximate depth of the top of
bedrock. The annulus between the sump and borehole wall will be sealed with grout.

Each well will include a 3-foot long blank sump, an approximately 15-foot long, 8-inch diameter,
continuous-wound, 0.020-inch slot stainless steel screen and 8-inch diameter, Schedule 40 PVC
riser pipe. A filter pack consisting of Morie No. 0 sand (or equivalent) shall be placed in the
well/borehole annulus from the bottom of the well screen to approximately 5 feet below ground
surface.

To facilitate injection of chemicals during operation and maintenance of the recovery wells and
monitoring drawdown in the filter pack during pumping, two 1-inch diameter, slotted PVC pipes
shall be installed at opposite locations within the recovery well borehole annulus. These pipes
shall be slotted from the bottom to the top of the filter pack.

A 1-foot thick, hydrated bentonite pellet seal will be placed above the sand pack, and the
remainder of the annulus will be filled with concrete to ground surface. The well shall be
completed approximately 1 foot below ground surface within a lockable concrete vault.

The Contractor shall develop each newly installed recovery well to produce sediment-free
discharge water. The development process will consist of alternately surging the well with an
appropriate surge block for a minimum period of 2 hours and pumping the well to evacuate
sediment and remove fines to the extent practical.

BENTONITE

The bentonite pellet seal material shall be a hydrated bentonite seal as manufactured by American
Colloid Company, Dow Chemical Company or equal.
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2.04 CONCRETE
: The concrete material shall be ASTM C150, Type Il concrete.
PART 3 - EXECUTION
3.01 RECOVERY WELL CONSTRUCTION
- A. Materials delivery, storage and handling
1. All riser pipe and well screens supplied under this Contract shall Abe shipped, stored and
- handled in accordance with the recommendations of the manufacturer,
2. All riser pipe and well screens shall be steam cleaned and water rinsed with a control
source water prior to installation.
B. Materials Inspection
1. Prior to well installation, all riser pipes, well screens, and granular material shall be
inspected by the Contractor for conformance with the standards and specifications.
2. All materials not meeting the requirements of the applicable specifications shall be rejected.
C. Borehole Drilling

1. The Contractor shall drill the recovery wells at the locations shown in the Design Drawings.

2. The Contractor shall use appropriate drilling equipment and procedures to drill the recovery
well boreholes.

3. All drilling equipment and well or piezometer screens and risers shall require steam
cleaning on site by the Contractor prior to usefinstallation. The Contractor will construct
and maintain a decontamination pad to collect all wastewater and solids generated during
steam cleaning. :

3.02 ACCEPTANCE

A

If at any time during the installation of the recovery wells, it is determined that a recovery well has
not been installed to the standards of this Specification, the Contractor will abandon the hole and
grout its full depth and initiate construction of a new well.

During the installation of the well, the Contractor shall demonstrate that the full depth of the
recovery well is free from any obstructions and clear of any formation materials and that the well
will operate as designed, or the well will be deemed unacceptable and will be abandoned as
discussed in A above.

3.03 RECORDS

A

T nama
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The Contractor shall prepare a typed, legible copy of a subsurface log for the recovery wells as
follows:
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A record of the soil materials penetrated and the depth to which they were encountered.

A record showing the lengths and diameters of casing, screen, and riser pipe used in
drilling and installation, and the location of packers, plugs and seals.

Static ground-water level upon completion prior to development and subsequent to
development.

- END OF SECTION -
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STEEL SHEETING

PART 1 - GENERAL

1.01 WORK INCLUDED

All labor, materials, equipment, surveys and services necessary for or incidental to the following.

A
B.
C.

The furnishing and driving of the Steel Sheeting.
The furnishing and installing of wales and bracing.

The removal of temporary sheeting, wales and bracing.

1.02 QUALITY ASSURANCE

A

B.

Driving and Erecting: Regularly engaged in the driving and erection of steel sheeting.

Qualifications of Welders: In accordance with the American Welding Society (AWS). Qualified
within the past year.

Codes and Standards
1. American Welding Society (AWS)

2. American Society for Testing and Materials (ASTM)
3. American Institute of Steel Construction (AISC)

1.03 SUBMITTALS

A

Shop Drawings

Plans and/or elevation locating and defining all materials furnished. All structures, utilities, poles
and pertinent items shall be shown and dimensioned.

Certificates
Certify that materials are new and meet or exceed specification requirements.
Design Calculations for Bracing of Trenches or Excavations

Prepared by a professional engineer licensed in the State of Connecticut.

PART 2 - PRODUCTS

2.01 MATERIALS AND EQUIPMENT

A

Steel Sheet Piling - Shall meet or exceed one of the following:

1. ASTM A 328
2. ASTM A 572 - Grade 50 and 55
3 ASTM A 690
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B. Structural Shapes
ASTM A 36
C. Hammer

1. Single or double acting air or steam hammer.
2.  Vibratory hammer.

D. Permanent steel sheet piling shall be new and unused.

PART 3 - EXECUTION

3.01 PREPARATION FOR DRIVING

A. Determine piling Iayodt.
B. Establish necessary lengths.
C. Locate and protect all underground utilities, piping, structures, etc.

3.02 INSTALLATION
Installation of sheeting as shown on the Design Drawings.

- Any material which stops the driving shall be removed by the Contractor.
Plumb within 4 percent of pile length.

Sheeting shall be constructed so as to keep the excavations free from earth, water, ice or snow.

m o o o »

Sheeting shall be constructed to meet all safety requirements.

m

All sheets shall interlock.
G. Driving shall continue until the top of bedrock is reached (estimated to be 25-35 feet).
H. Sheeting shall be cut to grade.

- END OF SECTION -
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REINFORCED CONCRETE

PART 1 - GENERAL

1.01 WORK INCLUDED

,,,,, All labor, materials, services and equipment necessary for furnishing and installing all reinforced concrete
and non-shrink grout required for the completion of the work.

1.02 RELATED WORK SPECIFIED ELSEWHERE

The following are items of materials and installation related to circuit protective devices described under
other sections:

A
B.

Earthwork
Structural Excavation, Backfilling, and Compaction

1.03 REFERENCES

A

“onama
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American Society for Testing and Materials (ASTM). The following ASTM specifications are
referred to in these specifications and are to be considered a part of these specifications:

C 31 Standard Method of Making and Curing Concrete Test Specimens in the Field

C 33 Standard Specifications for Compressive Strength of Cylindrical Concrete Specimens
C 39 Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens
C 94 Standard Specification for Ready-Mix Concrete

C 143 Standard Test Method for Slump of Portland Cement

C 150 Standard Specification for Portland Cement

Cci17 Standérd Specification for Sheet Materials for Curing Concrete

C173 Test Method for Air Content of Freshly Mixed Concrete by the Volumetric Method
C 231 Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method
C 260 Standard Specification for Air-Entraining Admixtures for Concrete

C 494 Standard Specification for Chemical Admixtures for Concrete

American Concrete Institute (ACI). The following codes, standards and recommendations of the
ACI are intended to specify minimum standards of performance:

ACl 2111 Standard Practice for Selecting Proportions for Normal and Heavyweight Concrete
ACl 214  Recommended Practice for Evaluation of Strength Test Results of Concrete

ACI 301 Specifications for Structural Concrete for Buildings
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ACI 302
ACI 304
ACI 305
ACI 306
ACI 309
ACl 315

ACI 350

MATERIALS AND PERFORMANCE - SECTION 03002
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Guide for Concrete Floor and Slab Construction

Recommended Practice for Measuring, Mi;(ing, Transporting and Placing Concrete
Hot Weather Concreting

Cold Weather Concreting

Standard Practice for Consolidation of Concrete

Manual of Standard Practice for Detailing Reinforced Concrete Structures

Concrete Sanitary Ownering Structures

American Association of State Highway and Transportation Officials (AASHTO).

American Welding Society (AWS).

Concrete Reinforcing Steel Institute (CRS!).

Federal Specifications (FS).

American Plywood Association (APA).

U.S. Product Standards (PS).

For all standards and test methods, the latest revision shall apply.

1.04 SUBMITTALS

A

B.

C.

12/14/94
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Concrete Mix Design

1. The concrete mix design submittal shall include, at minimum, the following data:

a.

d.

e,

Basis of design in accordance with ACl 318-89, Section 5.3 - Proportioning on the
Basis of Field Experience and/or Trial Mixtures,

Indicate the amounts of all ingredients including cement, fine and coarse
aggregates, water, air content, and admixtures, with weight of aggregates stated in
a saturated surface dry condition.

Concrete slump.

Manufacturer’s technical data for all admixtures and cement.

Sieve analysis of fine and coarse aggregates.

Shop drawings showing all steel reinforcement, chairs, joint locations, embedded items and
accessories.

Mill test certificates for concrete and steel reinforcement.
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Manufacturer’s literature for all products.

Test results of field and lab testing of concrete as they become available.

Methods to be employed when installing welded wire mesh, to ensure proper placement in
concrete. The method shall employ the utilization of metal chairs, spacers or hangers, to position
the mesh prior to placing concrete. Methods which require puiling the mesh into place by using
hooks, shovels, picks or other tools during concrete placement will not be acceptable.

Curing methods to be employed to keep concrete moist.

Methods to be employed to install the coating system and protect and limit dust during surface
preparation activities.

1.05 PRODUCT DELIVERY, STORAGE, AND HANDLING

All damaged or contaminated materials will be rejected and removed from the site by the Contractor.

PART 2 - PRODUCTS

2.01 MATERIALS

A
B.

214194
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Cement: ASTM C 150, Type |l
Fine Aggregate: Natural Sand Meeting ASTM C 33

Coarse Aggregate: Crushed Stone with a nominal sieve size of ¥a-inch which meets the
requirements of ASTM C 33 Type 6 or 67 stone.

Water: Clear and free from injurious amounts of cil, acid, alkali, organic matter or other
deleterious substances.

Admixtures

1. Water Reducing Admixture: ASTM C 494, Type A

2. High Range Water Reducing Admixture (Superplasticizer): ASTM C 494, Type F or G
3. Water Reducing, Retarding Admixture: ASTM C 494, Type D

4. Non-Chloride Accelerator: ASTM C 494, Type C or E

5. Air Entraining Admixture: ASTM C 260

6. Calcium Chloride: Calcium chloride or admixtures containing more than 0.1 percent
chloride ions are not permitted.

Bonding Compound: Polyvinyl acetate, rewettable type.

Epoxy Adhesive: Two component, 100 percent solids, 100 percent reactive compound suitable
for use on dry or damp surfaces.
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Waterproof paper for curing concrete conform to ASTM C 171.
Bars: Deformed bars of new billet steel conforming to ASTM A 615, Grade 60.

Welded Wire Fabric: Cold drawn steel wire conforming to ASTM A 185. Furnish in flattened
sheets or mats, of the sizes indicated.

Tie Wire: FS QQWA461G, annealed steel, black, 16 gauge minimum. Column Spirals: Mill
fabricated from colddrawn steel wire conforming to ASTM A 82.

Reinforcing Accessories: Reinforcing accessories, bar supports, chairs spacers, bolsters, etc.,
shall be of suitable types and sizes in accordance with ACI 315. All chairs, bolsters, etc., placed
in contact with forms shall have contact legs made of polyethylene or upturned steel legs dipped
in polyethylene leaving a coating with a minimum thickness of /e-inch.

Formwork (Conform to ACI 347)

1. No formwork or form facing material which has a permanent set in it shall be used in the
work.

2.  All forms to be constructed of wood or plywood.

3. Metal forms may be used when forming precast concrete structural units.
Lumber

1. Softwood framing lumber: PS 2070.

2. Grade marked by grading rules agency approved by American Lumber Standards
Committee.

Plywood: Exterior type softwood plywood, PS 1-66.
Form Ties

1. Ties shall be left in place and equipped with swaged washers (water stops) or other
approved devices to prevent seepage of moisture along the tie.

2. Depth of breakback: minimum 1 inch.

Form Coatings

1. Non-staining.

2. Compatible with subsequent finishing and bonding requirements.
Expansion Joints

1. Expanding Polyethylene Foam Rods
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a. Flexible, compressible, closed-cell polyethylene of not more than 25 percent

compression deflection at 8 pounds per square inch (psi) shall be provided for
backup material in the joint system as shown on the Contract Drawings.

b.  Higher compression deflection strength shall be provided as may be necessary to
withstand installation forces and provide proper support for sealants.

c. Surface water absorption shall be not more than 0.1 pounds per square foot.
2. Sponge Rubber Joint Filler

a. Sponge rubber joint filler shall be a high-quality blown sponge rubber of uniform
thickness and density.

b.  Conform to the requirements of ASTM D 1752, Type 1; FS HH-F341e Type II, Class
“A"; and AASHTO M153, Type 1.

S. Non-Shrink Grout

1. All grout shall be non-metallic, non-shrink, non-gas-forming pre-blended and ready-for-use
requiring only the addition of water.

a. Grout shall contain no metals nor rust or corrosion promoting agents, or gypsums.
b.  The addition of set control agents or water reducers will not be allowed.

2. Grout shall conform to the following properties:

P"°P°"fy . TestMethod | Beguiretﬁe’ﬁts
Shrinkage Below Placement | ASTM C 827 0
Volume
Drying Shrinkage CRD 588-76 0
Expansion CRD 588-76 Maximum 0.40%
Compressive Strength ASTM C 109
24 Hours 3,000 psi
7 Days . 6,000 psi
Initial Set Time ASTM C 191 Minimum 45 Minutes
Pull-Out Strength #5 Bar Grouted 6-Inches 10,000 Ibs.
Deep in “/s-Inch Diameter
Hole in Saturated Surface
Dried Concrete

T. Polyvinyl Chloride (PVC) Waterstops

1. PVC material shall be compounded from virgin PVC resins and shall contain no reclaimed,
reground or reworked materials.
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2. Six (6) inches long by “s-inch minimum web with a /a-inch diameter center bulb.
u. Perimeter Insulation
1. Extruded Polystyrene Insulation
a. %l?sed-cell, expanded polystyrene board complying with FS-HH-I-524, Type I, Class
b.  Compressive strength - 30 psi.
c. Maximum water absorption - 0.10 percent.
d. Maximum water vapor transmission - 1.0 perm-inch.
e.  Thermal conductivity (k value) at 75°F - 0.20 per inch thickness.
f. Integrally formed skin.
2. Styrofoam Insulation
a." "Styrofoam SM" as manufactured by the Dow Chemical Corp., or equal.
b. Molded "Styropor" (2.0 pcf density) as manufactured by BASF Wyandotte or equal.
c. Adjusted thicknesses shall be provided when a material having a different thermal
conductivity value is approved for use.
V. Concrete Sealants

1. Sealants shall be one or two component elastoméric compound of polyurethane base.
Polyurethane base sealants shall meet the requirements of Federal Specification TT-S-
00227 or TT-S-00230. Primers shall be non-bleeding, non-staining, clear-drying materials
as recommended by the sealant manufacturer.

2. Sealants for horizontal concrete surfaces in exposed areas shall be non-tracking.

3. Solvents, cleaning agents, and other accessory materials shall be as recommended by the
sealant manufacturer.

4, Sealants shall not be applied to any concrete surfaces which are scheduled to receive the
concrete coating system.

w. Concrete Coating System
Concrete coating system shall be suitable to the intended use.
2.02 CONCRETE MIX DESIGN

A. All mix designs shall be proportioned in accordance with AC! 318-89 Section 5.3 - Proportioning
on the Basis of Field Experience and/or Trial Mixtures of ACI 318-89. If trial batches are used,

12/14/94
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they shall be established by an approved commercial testing laboratory, employed by the
Contractor, and approved by representatives of the SRSNE PRP Group.

Method of proportioning shall conform to ACI 211.1, "Recommended Practice for Selecting
Proportions for Normal and Heavyweight Concrete."

All concrete shall have a minimum 28-day compressive strength of 4,000 psi, a maximum water-
cement ratio by weight of 0.45 and a minimum cement content of 550 pounds per cubic yard.

All concrete shall contain a water-reducing admixture.
All concrete exposed to the weather or water, or subject to freezing shall be air-entrained.
Slump: Concrete without high range water reducing admixture - 3 inches maximum.
Air Content: 4.5 to 7.5 percent.
Rate of Hardening
Concrete mixes shall be designed to produce the following rates of hardening:
1. General Concrete
Ambient temperatures 50°F to 85°F - Normal rate of hardening.
Ambient temperatures over 80°F - Retarded rate of hardening.
Ambient temperature under 50°F - Accelerated rate of hardening.
2. Mass Concreting

Ambient temperatures over 40°F -- Retarded rate of hardening.

Do not change the mix design except as approved by representatives of the SRSNE PRP Group
to maintain quality control.

PART 3 - EXECUTION

3.01 CONCRETE

A

B
C.
D

m

Batching: ACI 304.

Mixing, Transporting and Discharging: ASTM C 94.
Placing: ACI 304. .

Cold Weather Concrete: ACI 306 (below 40°F).

Hot Weather Concrete: ACI 305 (above 80°F).
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F. Finishing

1.

Exposed Floors and Slabs

a. Bull Float

b. Hand Float
c. Power Trowel
d. Hand Trowel
e.

Curing and Sealing Compound

Sidewalk, Walkway, Loading Docks - Broom Finish

Formed Surfaces

a.  Rubbed until all marks are obliterated and a uniformly smooth finish is obtained.

b. I, upon removing the forms, any voids or honeycomb are found, such faults shall be
corrected immediately by the Contractor.

Curing

Maintain all concrete in a moist condition for the duration of curing specified using

- methods that will insure complete and continuous saturation.

G. Field Testing and Inspection

1.

2.

12/14/94
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To be performed by an independent testing laboratory.

The Contractor shall provide facilities necessary to obtain and handle representative
samples of materials to be tested and furnish all necessary cooperation and assistance.

The testing laboratory shall be responsible for the field control of all concrete and may
reject batches for high slump, uncontrolled air entrainment, or delays.

Field Test Cylinders: Duri‘ng the progress of the work, a set of six 6-inch by 12-inch
cylinders shall be made for each 50 yards of concrete placed, or fraction thereof placed
each day.

a. For each set of six cylinders, two shall be tested at 7 days and two shall be tested
at 28 days.

b. In the case of questionable or unsatisfactory test results, the remaining two cylinders
shall be tested at 40 days or as directed by representatives of the SRSNE PRP
Group.

c. Each cylinder shall be properly labeled with an identifying mark.

d.  The making and curing of test cylinders shall be in accordance with ASTM C 31.

e. Cylinders shall be tested in accordance with ASTM C 39.
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f. Making, pickup and curing of the cylinders shall be the responsibility of the testing
laboratory, but the Contractor shall cooperate in protecting the cylinders and in
notifying the testing laboratory of scheduled pours.

5.  Slump Tests: ASTM C 143,

6. Air Content Test: ASTM C 173 or ASTM C 231.

7. Criteria for Acceptance: ACI 318, Section 5.6.

8.  Written reports shall be submitted to representatives of the SRSNE PRP Group.

9. Repair of defective areas shall conform to ACI 301, Chapter 9, except that a bonding
compound shall be used.

3.02 REINFORCEMENT
A. Conform to the CRSI Manual of Standard Practice.

B. Bending shall be done accurately without the use of heat. Bars having cracks or splits at the
bends shall be rejected.

C. All steel shall be free from loose rust, scale, grease, oil, dirt, or other materials which impair the
bond with concrete.

D. Al steel reinforcement and welded wire mesh shall be accurately positioned and strongly secured
by tie wires or clips at intersections, and supported by metal chairs, spacers or hangers. Pulling
steel reinforcement and/or welded wire mesh into place will not be allowed.

3.03 FORMWORK

A. The Contractor shall be responsible for designing and constructing suitable and adequate
falsework, centering and formwork in conformance with ACI 347, "Recommended Practice for
Concrete Formwork."

B. Plywood: Conform to tables for form design in APA Form V345-72. Deflection of form facing
material between supports: Not over 0.0025 x span.

C. Forms shall be designed so that the finished concrete will conform to the shape, true to line, and
the proper dimensions as called for on the Contract Drawings.

D. The design of forms shall take into account the effect of vibrations of concrete as it is placed.

E. The forms shall be substantial, unyielding and constructed mortar tight and of sufficient rigidity
to prevent distortion due to the pressures of concrete and other loads incidental to the
construction operations.

3.04 CONCRETE COATING SYSTEM

A The concrete coating system will be installed and inspected by a Contractor authorized and/or
approved by the coating manufacturer.

' 2/14/94
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The Contractor shall be responsible for erecting and disposing of all temporary structures, etc.,
to protect the coating system (while curing) and to contain any dust, debris, or vapors that may
result during installation of the coating system (including surface preparation).

Coating system application to the treatment system enclosure concrete curb and floor.

1. Surface Preparation

Surface preparation shall be conducted in accordance with the coating manufacturer's
written requirements (i.e., clean surface, etc).

2.  Coating System Application

Coating system application (including mixing instructions) shall be conducted in
accordance with the manufacturer's written recommendations.

- END OF SECTION -
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PART 1 - GENERAL
1.01 DESCRIPTION
A Work Specified
1. This section covers supply and process performance of the metals treatment system.

2. The metals treatment system shall consist of the following:
a. One 10,000 gallon steel equalization tank cover and mixer.
b.  One 1,000 gallon clarifier feed tank with cover and mixer.
c. One inclined plate clarifier with two mixers (rapid and slow), and cover.
d.  One sand filter with cover.

e. Two 3,000-gallon steel tanks (oxidation feed tank and GAC feed tank) with covers
and mixers.

* f. Two caustic soda addition metering pumps, two polymer addition metering pumps,
and two sulfuric acid metering pumps.

g. One 10-foot diameter x 11 feet high steel gravity thickener tank with conical bottom.
h. One sludge dewatering filter press.

i Four air-operated diaphragm pumps.

j- Six close coupled process pumps.

k. Two 55-gallon caustic soda drums.

l. Two 55-gallon sulfuric acid drums.

m. Two 55-gallon polymer drums.

n. Instantaneous and totalizing flow meters and pressure gauges as shown on Figure
2 of the Design Drawings.

o. One compressed air system designed to supply air to the sand filter, pneumatic
pumps, and filter press with back-up compressor to allow for maintenance.

p. Two sump pumps complete with level floats.
q. Controls as specified in Part 2 of this section.

r. Compléte set of recommended spare parts, repair kits, or calibration instruments.

Tunams
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s. Three copies of an operation and maintenance manual for all components.

1.02 QUALITY ASSURANCE MANUFACTURER

A The inclined plate clarifier and filter press shall be manufactured by Hoffland Environmental or
equal.

B. The sand filter shall be manufactured by Parkson Corporation or equal.

C. Meter pumps shall be manufactured by Pulsafeeder or equal.

D. Mixers shall be manufactured by Lightning or equal.

E. Pneumatic pumps shall be manufactured by Wilden Pumps or equal.

F. Filter press shall be manufactured by Hoffland Environmental or equal.

G. Process and sump pumps shall be manufactured by Goulds Pumps, Inc. or equal.
1.03 SUBMITTALS
A Shop Drawings

1. The Contractor shall submit shop drawings showing the complete metals treatment system,
including equipment sizes, dimensions, connections, and materials of construction.

B. Other Submittals

1. The Contractor shall submit other information including, but not limited to, a listing of
equipment components, recommended spare parts, installation instructions, blower and
pump performance curves, templates for foundation connections and manufacturer’s
warranty.

2. The Contractor shall provide 3 copies of manufacturer’s equipment manuals covering
operation and maintenance, start-up and shut-down procedures, and trouble-shooting.

PART 2 - PRODUCTS

2.01 CONSTRUCTION

A The inclined plate clarifier, 10,000 gallon equalization tank, 1,000 gallon clarifier feed tank, two
3,000 gallon feed tanks, and sludge thickening tank shall be constructed of corrosion-resistant,
painted A-36 steel.

B. The clarifier plates shall be fabricated of fiber reinforced plastic (FRP) with Viton or Teflon
gaskets. The plates shall be supported by stainless-steel dividers.

C. All mechanical welded parts shall be compatible with organic compounds. Diaphragms, seals,
and seats shall be constructed of Viton.

12/14/94
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D. Metering pumps shall be diaphragm type with polypropylene head and fittings and Type 316
stainless steel valve balls, teflon diaphragm and teflon seal rings.

E. Sludge pump welded parts shall be of cast iron. Elastomer, diaphragms, and valve balls shall
be constructed of Viton.

- F. Centrifugal pump casing shall be of stainless steel construction. Seals and elastomers shall be
constructed of Viton.

G. The filter press shall be constructed with an A-36 steel frame. The filter plates shall be gasketed
polypropylene recessed plates. The filter press cloths shall be of polypropylene. The filter cloths
shall be Oxford weave, scoured and heat set. The press side bars shall be of heavy-duty steel
tubing. (Solid side bars, channel iron, and I-beams shall not be used for side bars). Type 304
stainless-steel caps shall be installed on the side rails.

2.02 DESIGN

A. The metals pretreatment system is designed to remove from water the metals specified in Part 4
of this section. The metals treatment system design shall include the following:

B. Inclined Plate Clarifier

1. The clarifier shall be a Hoffland Model 600/60/50 and provide 570 square feet of total
projected plate area. This area shall be divided to provide 456 square feet of clarification
area and 114 square feet of inlet area.

2. The maximum flow rate through the clarifier shall not exceed 100 gallons per minute (gpm).

3. Plates shall be a minimum of 0.09 inches thick FRP. Plates shall be 8 feet long by 2 feet
wide. Continuous PVC |-Beam stiffeners shall run the full length of the plates, forming a
minimum flow profile ratio of 8:1. The stiffeners shall be placed on a maximum of 12"
centers. Plates shall be manufactured in rigid plate-pack assemblies held together with
nylon clips.

4.  Velocities through the inclined plate clarifier shall be kept below one foot per second.

5. The clarifier shall have a minimum 6 inches freeboard at 100 gpm.

6.  The clarifier tank shall be a minimum thickness of 3/16 inches.

7. The clarifier sludge hopper shall be fabricated from ASTM A-36 steel. Minimum hopper
thickness shall be ¥4". The sludge hopper shall provide a minimum of 500 gallons of

sludge storage.

8. The rapid mix and flocculator tank combination shall be a minimum of 67 gallon and 270
gallon capacity, respectively.

9. Plates shall withstand a load of 100% sludge with a specific gravity of 1.4.

14194
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10.  The clarifier shall be supported on legs with sufficient height to allow it to discharge by
gravity to the sand filter.

Metering Pumps

1. Themetering pumps shall be mechanically driven diaphragm-type with polypropylene head
and fittings, Type 316 stainless steel valve balls, Teflon diaphragm, and Teflon seal rings.

2. The pumps shall vary stroke frequency automatically in proportion to a 4-20 mA DC signal.
The stroke length shall be manually adjustable. Pump feed shall range as follows.

a. Caustic Metering Pumps: 0.02 to 0.10 gallons per hour
b.  Polymer Metering Pumps: 0.003 to 0.012 gallons per hour
c.  Acid Metering Pumps: 0.009 to 0.036 gallons per hour

3. The pump housing shall be wired for 120V AC, single-phase power if <V horsepower (HP)
or else 230 volt. The motor shall be TEFC and rated for continuous duty.

4.  The pumps shall be manufactured by Pulsafeeder or equal.
Mixers

1. The mixers shall be direct drive constant speed mixers. The mixers shall be equipped with
a turbine-type impeller.

2. The wetted parts of the mixer shali be of stainless steel, impeller-mounted on a stainless
steel shaft.

3. The mixer motor shall be wired for 120V AC single-phase power if <4 HP or else 230 volt,
three-phase. The motor shall be TEFC and rated for continuous duty.

4.  The mixers shall be manufactured by Lightning or equal.

Gravity Thickener Tank

The gravity thickener tank shall be a 10-foot diameter by 11-foot high conical bottom tank
supported on legs with sufficient height as to allow access for sludge to be withdrawn from the
bottom.

Covers

The inclined plate clarifier and all tanks shall include a vapor-tight cover vented as shown on the
Design Drawings.

Filter Press

1. Filter press shall have a minimum capacity of 15 cubic feet. Filter press shall have an air-
operated hydraulic closure mechanism, with no electrical components and lockable in the
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closed position. Provide air piping as required. Filter press shall have a core air blowdown
system, including header piping, valves, and regulator.

The filter plates shall be 800 mm gasketed polypropylene recessed plates to form 1va"
recess chamber with center feed eye, four filtrate ports, molded drainage surface, and
equipped with four @ stay bosses. Plates without stay bosses will not be permitted.

The drain collection header shall be installed with an individual manual control valve for
each corner discharge port. A common header shall join all discharge ports to a single

. outlet.

A pneumatic surge damper shall be installed in the press inlet line. A control valve shall
also be installed in the inlet line.

A common discharge header shall be built into the plates to the collect filtrate and transfer
to coliection header on the press head section.

A complete set of polypropylene filter press cloths, plus three spare cloths, shall be
included. The filter cloths shall have a 2 to 3 cfm rating.

The press shall be designed to withstand a maximum operating pressure of 225 psi.

The filter press will utilize the compaction pressure of the sludge pump to dewater sludge
into cakes of 25% to 60% solids.

Press shall include a pneumatic plate spreader to separate the plates sufficiently allowing
the filter cake to drop directly from the cavity. For operator safety, no moving components
of the system shall have over 24 inches of total travel at any one cycle. The pneumatic
plate spreader shall be constructed of steel tubing and painted.

A double diaphragm air pump shall be integrally mounted to the press frame complete with
filter and regulator and valve.

A hand pump system with over pressure bypass shall be provided to maintain press
integrity during power or air failures.

Sludge dumpster shall be included and shall be sized to hold entire contents of filter press
when bulked up after discharge from press.

The filter press will have integral pneumatically operated drip trays located directly below
the filter plates to collect the cloth washing spray and leakage from non-gasketed plates.
The tray shall be sloped to direct the water to longitudinal trough running along one side,
where it shall be piped to the filtrate line. The drip tray will be of the sliding tray type,
arranged for lateral opening for cake discharge. The sliding tray shall be operated on
mounted tracks with V-rollers. The tray shall be fabricated of steel (epoxy painted). The
drip tray will be controlled from the control panel with provision for manual and semi-
automatic operation modes. Interlocks shall be provided so that the press discharge cycle
cannot operate with the tray in the closed position. The drip tray will run the entire length
of the platform opening.
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In the event of low hydraulic pressure, the filter press system shall automatically
discontinue pumping. The press shall also be equipped with a high-pressure shutoff
switch and pressure relief bypass on the pneumatic and hydraulic systems. The filter press
control panel shall control the hydraulic pressure gauge to easily monitor the hydraulic
system.

Filtrate will be directed by gravity to a small sump with a pump which will direct flow to the
equalization tank. Sump pump shall be compatible with the materials contained within the
water.

Sand Filter

1

10.

11.

12

The filter shall consist of a cylindrical tank with a conical hopper; feed inlet manifold, feed
distribution radials; filtrate weir and flume; airlift pipe, internal sand washer, sand
distribution cone(s), reject compartment with weir and flume and a compressed air control
system.

The filter shall operate in a manner such that the total cross-sectional area of each filter
shall be in continuous filtration and a continuous backwash mode. There shall be no
interruption of the filtration process by shutting down a part or a whole filter for
backwashing.

The filter shall be a continuous backwash, upflow, deep bed, single media filter. Mixed or
muitiple media shall not be allowed.

The filter shall operate countercurrently. The feed shall be upflow with sand moving
downward.

Each filter shall provide a minimum of 38 square feet of filtration area.

Each filter tank shall be 15 feet - 5 inches in height and have an inside tank diameter of
7 feet - 0 inches.

Each tank shall come complete with 150# drilled flanged connections including an 8 inch
feed connection, 3 inch reject connection, 8 inch filtrate connection, and a 1 inch drain
connection.

Each tank shall have a wall thickness of 3/16 - 5/16 inch (tapered sides).

The filter shall be designed for a filtration bed depth of 40 inches.

The filter shall not contain any moving parts.

The filter shall not contain any screens, wedgewires, grids, etc., to retain the media in
place.

The air supply system shall consist of a separate panel including an air filter, control valve,
air flow meter, pressure regulator, and pressure gauge.
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13.  The unit shall come complete with access ladder and platform.

14.  The units shall be designed to filter out suspended solids from a peak flow of 100 gpm of
ground water (clarifier effluent) feed stream containing approximately 20 ppm TSS.

15.  The filter shall produce a continuous filtrate stream and a continuous reject stream and
shall not be shut down for any backwash cycles. No backwash valves, pumps,
instrumentation shall be required for backwash cycles.

16. The sand bed shall be continuously backwashed internally and redistributed on top of the
sand bed an average of 4-8 times per 24 hours.

17.  Continuous sand cleaning shall be accomplished within the filter using filtered water. Filter
influent (feed) shall not be used for sand cleaning. External sand movement or washing
will not be allowed.

18. The headloss through the filter shall not exceed 36 inches.

19. The backwash surface loading rate shall exceed 100 gpm/square foot to ascertam a
superior scouring and cleaning of the sand.

20. The air scouring of the sand shall exceed 50 SCFM/square foot. This shall be
accomplished by the supply of 1-4 SCFM of air at 15-25 psi. (Air supplied by the
customer).

l. Sludge Pumps

Sludge pumps shall be air-operated, double diaphragm pumps with cast iron body and Viton
diaphragms, Viton valve balls, and Viton valve seats capable of 70 gpm at 110 psig.

J. Flow Meters

Flow meters shall be analog type which displays instantaneous flow rate and totalized flow rate.
All diaphragms, seats or seals shall be Viton.

K. Sump Pumps

Sump pumps for treatment enclosure and filter press room shall be a submersible type with 316
stainless steel casing.

L. Air Compressor

Air compressor to be of sufficient capacity to-service the air requirements of the metals
pretreatment system and be of duplex design.

2.03 CONTROLS

A complete PLC unit shall be included for the metals pretreatment system to control pumping, mixing, chemical
feed, sludge processing, etc. The controls shall include, at a minimum, the following:

14104
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1. Level control in equalization tank to control pumping and mixing. The level controls will be
programmed to maintain a particular level in the equalization tank by varying the speed of the
influent transfer pump drive.

2. All pumps to automatically switchover in case of failure.

3. Caustic and acid addition based upon pH measurement in clarifier feed tank and oxidation feed
tank, respectively.

4, Polymer addition based upon flow into the clarifier feed tank.

5. Sludge transfer pumps to thickener and filter press based upon an adjustable timer.

6. Level control from oxidation feed tank to control pumping and mixing. The level controls will be
programmed to maintain a particular level in the oxidation feed tank by varying the speed of the
oxidation feed pumps.

7. High pressure shut-off switch for the sludge transfer pumps to the filter press.

8. Air compressors to automatically switchover in case of failure.

9. Level control in treatment system building sump and filter press room sump.

2.04 ALARMS

The following alarms shall be included in the metals treatment system:

1.

2.

High and low level in equalization tank.

High and low level in oxidation feed tank.

High and low level in GAC feed tank.

Metering pump failure.

Mixer failure.

Air compressor failure.

Process pump failure.

High level in treatment building sump and filter press room sump.

High discharge pressure on sludge pump.
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2.05 SYSTEM COATINGS
A Steel Tank Surfaces
1. Steel tank surfaces must be dry and clean, in accordance with the following requirements.

Remove all grease, oil, and contaminants, as outlined in SSPC SP1. Remove all welding
spatter and grind burrs on cut edges and rough weids smooth. Blast-clean all surfaces
after fabrication, in accordance with SSPC SPS5, with profile depth of 1.5 to 2.5 mils. Apply
first primer before any rust bloom forms.

All exterior, non-seal welded joints shall be filled with rubber caulking before painting.

;;;;; a. Exterior Surfaces
Shop First Coat - Apply one coat dry film thickness of 4 mils of a high-build
catalyzed epoxy. Apply to all steel surfaces, except the areas within 2" adjacent to
field welds and surfaces specified to be hot-dip galvanized. The paint shall be
Dupont 25p or equal.

Shop Finish Coat - Apply one coat dry film thickness of 1.5 mils of a polyurethane
paint. Recoat at time interval recommended by the manufacturer; the final coat shall
be Dupont iron polyurethane or equal.

Third Coat - Field touch-up of damaged and unpainted areas shall be the same as
specified first and second coats at the same film thickness.

The total dry film thickness shall be a minimum of 4 mils.
b. Interior Surfaces

Shop First Coat - Apply one coat dry film thickness of 4 mils of an immersion grade
high-build catalyzed epoxy. Apply to all steel surfaces, except the areas within 2"
adjacent to field welds and surfaces specified to be hot-dip galvanized. The paint
shall be Dupont 25p or equal.

Shop Finish Coat - Apply one coat dry film thickness of 4 mils of an immersion
grade high-build catalyzed epoxy. Recoat at time interval recommended by the
manufacturer. The final coat shall be Dupont 25p or equal.

Third Coat - Field touch-up of damaged and unpainted areas shall be the same as
specified first and second coats at the same film thickness (liquid contact).

The dry film thickness shall be a minimum of 6 mils.

All liquid contact surfaces that are not coated shall be made of a corrosion-resistant
material and left uncoated. Recommended materials are stainless-steel and Teflon.

12114004
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Clarifier Surfaces

1.

Surface Preparation

All carbon steel surfaces shall be sandblasted in accordance with the Steel Structures
Painting Council Surface Preparation ANSI SSPC SP-06 "Commercial Blast Condition*,
latest edition, on all non-wetted surfaces and ANSI SSPC SP-10 "Near-White Metal Blast
Condition" for all wetted surfaces.

Paintings & Coatings

All carbon steel surfaces shall be painted as follows.

Exterior Surfaces

a.  The base coat shall be DuPont High Solids Epoxy Mastic LF-63325P shale gray at
a spread rate of 5-6 mils DFT.

b.  The finish coat shall be DuPont High Solids 50P Polyacryl Anhydride Enamel, Safety
Blue at a spread rate of 1.5-2.5 mils DFT.

C. Total DFT shall be 6.0 mils minimum average.

d. Primer and paint shall be applied in accordance with coating manufacturer’s
recommendations.

Interior Surfaces

a.  The base coat shall be DuPont High Solids Epoxy Mastic LF-63325P shale gray at
a spread rate of 5-6 mils.

b.  The finish coat shall be DuPont Solids Epoxy Mastic LF-65M25P Safety Blue at a
spread rate of 5-6 mils.

c. Total DFT shall be 10.0 mils minimum average.

d.  Primer and paint shall be applied in accordance with coating manufacturer’s
recommendations.

Stainless steels, nickel, monel, lead, Hastelloy, galvanized steel, rubber, plastic or
fiberglass surfaces, drives, motors, etc., and fasteners shall not be painted.

2.06 IDENTIFICATION

A

All equipment shall be furnished with a permanently attached manufacturer’s nameplate, and
model number/serial number/patent number plate.

A durable shipping tag shall be securely attached to each package shipped and shall be plainly
marked with the mark number corresponding to the installation instructions.
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PART 3 - EXECUTION

3.01

3.02

GENERAL

The metals pretreatment system shall be installed in accordance with the Design Drawings and
manufacturer’'s recommendations.

FIELD REPRESENTATIVE

A manufacturer’s field representative shall be on-site to inspect and test the metals pretreatment
equipment and certify that the installation has been performed in accordance with manufacturer’'s
recommendations, and that the system is ready for operation by others. Inspection shall include, but
not be limited to, the following:

Soundness;

Completeness;

Correctness of alignment;

Leak test; and

Level (within ¥4" side-to-side and end-to-end).

a0

PART 4 - EQUIPMENT PERFORMANCE

4.01 GENERAL

A The metals treatment system shall be capable of treating the influent water to achieve the effluent
requirements for the parameters listed below at an average flow rate of 100 gpm, at an average
temperature of 55°F:

o 1 TreatmentSyﬂGmh'lﬂuem
 Parameter |  Concentration (mg/l)

_ Treatment System Target
_| Effluent Concentration (mg/l)

Note:

mg/l = milligrams per liter.

4,02 PERFORMANCE VERIFICATION

A. The manufacturer shall submit performance verification data for review as part of submittals. This
submittal shall consist of data by which the manufacturer’s representative shall demonstrate the
metals pretreatment system meets all conditions outlined in Part 4 of this section.

B. A performance verification test shall be conducted to confirm the metals pretreatment system
meets all conditions outlined in Part 4 of this section for a consecutive period of thirty (30) days
and shall include, as a minimum, the following:
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1. The performance verification will not be allowed until a manufacturer’s representative has
inspected the installation of the metals pretreatment system to ensure proper assembly,
erection, and alignment.

2. The performance tests shall be conducted by the Contractor using a laboratory approved
by the representatives of the SRSNE PRP Group.

3. Final acceptance of the metals treatment system shall depend upon satisfactory operation,
as demonstrated by the field performance evaluation.

- END OF SECTION -



MP-11050-1

083.25
MATERIALS AND PERFORMANCE - SECTION 11050
ENHANCED OXIDATION TREATMENT SYSTEM
PART 1 - GENERAL
1.01 DESCRIPTION
A Work Specified
1. This section covers supply and process performance of the enhanced oxidation treatment
system.
2. The enhanced oxidation treatment system shall be manufactured by Vulcan Peroxidation
Systems, Inc. or equal and will consist of the following:
a. Two Model 360 perox-pure modular hydrogen peroxide oxidation units capable of

destroying soluble toxic organic contaminants in water. The perox-pure system shall
incorporate corrosion resistant fluorocarbon-lined oxidation chambers; horizontally
mounted medium pressure UV lamps; indicators to monitor lamp performances; a
sequential hydrogen peroxide addition feature to provide easy process optimization;
an automatic self-propelled tube cleaning divide; and all other appurtenances required
for a complete operating UV/oxidation system.

b. One Model PM-7000 peroxide storage/feed unit which includes a 7,000-gallon industry
standard alloy 5054-H32 storage tank, four(4) peroxide metering pumps, stainless steel
interconnecting piping, gauges, sensors, and control panel for tie-in to perox-pure
units. :

1.02 QUALITY ASSURANCE
A. Warranties

1. The enhanced oxidation system shall be subjected to a complete thirty (30) day trial
performance evaluation. If by the end of the 30 day period the system is not
performing to design criteria, the representatives of the SRSNE PRP Group may return
the system to the manufacturer at no charge.

2. The manufacturer shall warranty all materials and workmanship for a period of one
year, effective on the date of performance verification.

3. The manufacturer shall provide a one-year performance guarantee on the treatment of
influent water by the enhanced oxidation system under the range of conditions
designated in Part 4 of this section, effective on the date of performance verification.

4. - The manufacturer shall warranty the structural integrity of the enhanced oxidation
system for a period of five years, effective on the date of performance verification,

1.03 SUBMITTALS
A Shop Drawings

1. The Contractor shall submit shop drawings showing the complete enhanced oxidation
treatment system including equipment sizes, widths, weights, and connections.

Tapama
34842KK



MP-11050-2
083.25

MATERIALS AND PERFORMANCE - SECTION 11050

ENHANCED OXIDATION TREATMENT SYSTEM

B. Other Submittals

1. The manufacturer shall submit other information including, but not limited to, a listing of
equipment components, materials of construction, recommended spare parts list, installation
instructions, templates for foundation connections of all supplied equipment, recommended
initial start-up procedures, and manufacturer's warranty.

2. The manufacturer shall provide five (5) copies of the following: operation manual (including

start-up and shutdown procedures), maintenance manual (including parts listing and
preventative maintenance information), and trouble-shooting guide.

PART 2 - PRODUCTS

2.01 CONSTRUCTION

A. All equipment, supports, fasteners, and connecfors shall be constructed of maintenance-free
materials.

B. Oxidation chamber shall be flucrocarbon-lined 6063-T6 aluminum or 316 stainless steel or equal.

C. Skids and supports shall be carbon steel ASTM A-36 chemical resistant painted or equal.

D. Peroxide piping shall be 316 stainless steel or equal.

m

Process piping shall be Schedule 80 CPVC or equal.

F. Electrical enclosures shall be enameled carbon steel or equal.
2.02 DESIGN

A The enhanced oxidation system shall consist of two hydrogen peroxide oxidation units designed to
remove from water the organic compounds specified in Part 4 of this section from water according

to performance requirements under the range of conditions designated in Part 4 of this section.

B. Oxidation Chamber

1. Lamps shall be horizontally mounted and removable without draining the oxidation chamber.
2. The lamp and enclosures shall be provided with hinged and gasketed doors.
3. All UV sensitive materials shall be shielded from the UV rays by material reflective of, or

resistant to, UV.
4. The UV lamps shall be protected against contact with the fluid in the event of a leak.

5. Water shall be separated from contact with the UV lamps by quartz tubes sized for optimum
lamp operating temperature.

6. The UV/oxidation chamber shall be designed to efficiently distribute and collect the process
water throughout the entire oxidation chamber in order to eliminate an uneven flow pattern or

12/14/94
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short-circuiting. Piping connections shall be designed so that the UV/oxidation chamber will
remain full of fiuid after shutdown.

The oxidation chamber shall not have chamber penetrations for automatic quartz tube cleaner
actuation mechanism.

The system shall be equipped with a slide out mechanism to eliminate potential personnel
problems with moving and securing the ballast.

The units shall be designed such that operators cannot be subjected to UV light.
In addition to conventional grounding and insulation, the unit shall employ an external ground

fault sensor and a shunt trip. The shunt trip will activate when the primary or secondary
exhibits an electrical short of 4 amps or greater.

Electrical Enclosures

1.

2.

3.

Electrical enclosures shall have hinged and lockable doors.

Electrical enclosure cabinets shall be weatherproof. Lamp drive enclosures will be provided
with intake and air cooling fans to control the inside temperature. The fans shall operate
continuously when the unit is running.

Access doors shall have limit switches to shut the power off should the doors be opened.

Circuitry

1.

4,

All wiring and electrical connections shall be protected against moisture to prevent electrical
short or failure. Pressure indicators and temperature switches shall be in weatherproof
housing.

All wiring and electrical components within the system shall be designed, constructed and
installed in accordance with the latest edition of the Natlonal Electrical Code and all applicable
State and local electrical codes.

Circuitry within the lamp drive enclosure shall be protected and disconnected by pre-wired
circuit breaker rated at 30,000 amp minimum AIC with external ground fault sensor and shunt
trip.

Lamp drives shall be of the high-power factor type.

Peroxide Feed

Connection for injection of Peroxide in quantities suitable for the process shall be provided. If
required by the process, means for complete mixing of the Peroxide and process water, and for
variable, staged injection shall be provided.

Automatic Cleaner

1.

The enhanced oxidation system shall incorporate an automatic quartz tube cleaning system,
programmable by the user for variable operation period frequency and duration dependent
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upon the requirements of the instailation. Cleaner shall be constructed of stainless steel
and/or UV resistant materials. The tube cleaner control system shall be capable of changed
in both frequency of operation cycles and duration of each cycle. It shall also be capable of
automatic variation of these cycles in response to changes in flow rate or signals from a
remote control system based on, for example, effluent contaminant concentration.

The tube cleaner mechanism shall not require sliding shaft seals through the wall of the
oxidation chamber. It shall effectively wipe the lamp tube to prevent accumulation of deposits
that interfere with transmittance of UV light from the lamp. To prevent accumulation of
deposits on the wall of the oxidation chamber, the wiper shall also clean the inside of the
oxidation chamber. The interior of the oxidation chamber shall be finished in a manner to
minimize deposits of material.

The wiper mechanism shall wipe any point opposite the UV lamp a minimum of 4 times per
pass. For extended tube wiper life, the wiper shall be retained in a recess away from the UV
lamps so that it is shielded from UV light during the period between cycles. For even wiper
wear distribution, the wiper shall be free to rotate around the longitudinal axis of the quartz
tube.

INSTRUMENTATION AND CONTROLS

The enhanced oxidation system shall be controlled via a touch-screen interface to a programmable
logic controller (PLC) Siemens Model Tl 435 or Tl 545 or equal. Controls shall be provided to allow
automatic operation of the following:

o oArALN

>
o
3

CoNOO A LN -

Individual UV lamps;

Chemical feed pumps;

Shutdown of the enhanced oxidation system under certain alarm conditions;

Lamps shall be programmed to turn on and shut off with variations in flow;

The system will activate the opening and closing of a ball vaive foliowing the system to recycle
an adjustable amount of water back to the equalization tank; and

When the flow through the system is too low, a ball valve located before the enhanced
oxidation system will be activated to recycle flow back through to the equalization tank. This
will continue until the flow has built up sufficient for its operation.

controls for the enhanced oxidation system shall include:

High temperature in lamp drive enclosure;
Low water flow (adjustable);

High water temperature;

Moaisture in lamp end enclosure;

Access door opening;

Remote contact closure;

Low peroxide pressure;

Low peroxide splitter flow (if splitter is provided);
Overpressure relief flow;

Low oxidation chamber water level;

Tube cleaning system failure;

Lamp low current detection;

Lamp contactor failure;

Emergency stop;
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15.  Primary ground fault; and
16.  Secondary ground fault.

C. Alarm conditions shall be displayed on the touchscreen with "First Out" indicator. Flow indicator
calibrated in gpm, with totalizer, shall be provided. A system to indicate the operating status of each
lamp shall be provided.

D. An elapsed timer meter shall be provided to indicate the number of hours of module operation.
Timer shall be resettable with access codes.

2.04 PAINTING
All exposed metal surfaces (other than stainless steel) shall be corrosion resistant painted.

PART 3 - EXECUTION

3.01 GENERAL

The installation of the enhanced oxidation system shall be in accordance with the manufacturer's
recommendations.

3.02 FIELD REPRESENTATIVE

A manufacturer’s field representative shall be on-site to inspect and test the enhanced oxidation system
equipment and certify that the installation has been performed in accordance with manufacturer's
recommendations, and that the system is ready for operation by others. Inspection shall include, but not be
limited to, the following:

Soundness;
Completeness;
Correctness of alignment;
Leak test; and

Level.

ISR

PART 4 - EQUIPMENT PERFORMANCE

4.01 GENERAL

The enhanced oxidation system shall be capable of removing the treatment parameters listed below to the
given treatment system target effluent concentration from an influent water.

Ir T R B
Treatment System Treatment System Target
influent Concentration |  Effiuent Concentration

Parameter (mg/l) (mg/l)

Organic Compounds
Trichloroethene 1.3 -0.81 <0.005
Benzene <(0.58 <0.005
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Treatment System Treatment System Target
Influent Concentration Effluent Concentration

Parameter (mg/l) o (mgfl)
Tetrachloroethene 0.58 - 0.18 <0.005
Toluene 16 - 7.1 <0.005
Ethylbenzene 85-27 <0.005
Total xylenes 25-1.0 <0.005
Vinyl chloride 28-1.1 <0.005
Chloroethane 28-1.0 <0.005
1,1-Dichloroethene <0.58 <0.005
1,1-Dichloroethane 3.1-1.1 0.070
Tetrahydrofuran 55-1.4 <0.020
cis-1,2-Dichloroethene 8.4-31 <0.005
1,2-Dichloroethane <0.58 <0.007
1,1,1-Trichloroethane 25-1.0 0.26
1,1,2-Trichloroethane <0.58 <0.014
Methylene chioride 3.0-0.88 0.095
Styrene <0.58 <0.005
Ethanol <1.0 <1
Methanol 1.4-11 <1
2-Butanol (sec-Butanol) 57 -85 <1
2-Propanol (Isopropanol) 89 - 14 <1
Acetone 36-7.6 0.63
2-Butanone (Methyl Ethyi 40-79 <0.04
Ketone)
4-Methyl-2-pentanone 6-21 <0.02
(Methyt Isobutyl Ketone)

Notes:

1) mg/l = milligrams per liter
2) SU = standard units

12/14/94
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4.02 PERFORMANCE VERIFICATION
A. The manufacturer shall submit performance verification data for review as part of submittals. This

submittal shall consist of data by which the manufacturer’s representative shall demonstrate the
enhanced oxidation system meets all conditions outlined in Part 4 of this section.

B. A performance verification test shall be conducted to confirm the system meets all conditions
outlined in Part 4 of this section for a consecutive period of thirty (30) days and shall include, as a
minimum, the following:

1.

T2/14/94
34842KK

The performance verification will not be allowed until a manufacturer’s representative has
inspected the installation of the enhanced oxidation system to ensure proper assembly,
erection, and alignment.

The performance tests shall be conducted by the Contractor using a laboratory accepted by
the SRSNE PRP Group.

Final acceptance of the enhanced oxidation system shall depend upon satisfactory operation,
as demonstrated by the field performance evaluations.

- END OF SECTION -
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PART 1 - GENERAL

1.01 DESCRIPTION

A Work Specified

1.

6.

This specification establishes the requirements for the furnishing and installation of two skid
mounted liquid-phase granular activated carbon (GAC) units in series as specified herein
and shown on the Contract Drawings. Each skid mounted GAC unit shall consist of two
vessels interconnected in parallel.

The installed GAC units shall have the capability to operate in a number of modes
depending on the treatment objectives. Each skid mounted GAC unit shall consist of two
vessels, each with a 2,000 pound (Ib) carbon capacity. The first skid mounted GAC unit
shall be designed to remove any remaining organic compounds, while the second GAC
unit shall be designed to remove residual peroxide (from the enhanced oxidation treatment
system). The installation and piping arrangement between the two GAC units shall be such
that the following operations can be performed:

. Parallel flow through both vessels of each unit; and
. Continuous flow through one vessel while the other vessel is out of service for
carbon exchange activities

Each carbon vessel shall be capable of accommodating a maximum flow of 100 gpm in
series or 50 gpm when operated in parallel.

The two GAC units shall be Calgon Corporation Model 4 skid mounted granutar activated
carbon adsorption system or equal.

GAC Unit No. 1 shall contain 2,000 Ibs of Filtrasorb 100 GAC or equal with a U.S. standard
sieve size of 8 x 30. Unit No. 2 shall contain 1,000 Ibs of the Calgon Carbon Centaur or
equal with a U.S. standard sieve size of 8 x 30.

GAC Unit No. 1 shall have upflow backwashing capabilities for both vessels.

1.02 SUBMITTALS

A The Contractor shall submit the following items for approval by representatives of the SRSNE PRP
Group:

1.

Written and schematic process description indicating compliance with 1.01 above. The
submittal shall include descriptions of all operational modes as well as procedures for
carbon exchange.

Shop Drawings to scale with all necessary plan and elevation views to identify and locate
the two vessels, interconnecting piping, service connections, influent/effluent connections,
overall height and width dimensions, and structural support.

Detailed design drawings for all ancillary components (valves, piping, vents, etc.) to include
materials of construction, type and manufacturer, connection details, and interior and
exterior coatings.
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4, Information related to the proposed equipment vendor. This information shall include a
proposal supplied by the vendor which includes a listing of similar applications and
relevant experience.

5. Recommended spare parts listing.

6. Manufacturer's warranty information.

7. Customer service information to include local contact person(s), address, phone number,
and billing rates.

8. Specifications for the proposed carbon supply, source, and current material cost.

9. Calculation of the pressure drop across the carbon vessel (including the piping
arrangement) at flow rate of 50 and 100 gpm. "

10.  Operations and maintenance information.
11.  Information indicating that the influent parameters have been reviewed and the materials
of construction and interior/exterior coatings are suitable for this application. Suitable shall

be defined as corrosion-resistant and resistant to general breakdown or deterioration of
material.

1.03 APPLICABLE CODES, STANDARDS, AND SPECIFICATIONS

A. American Society of Testing and Materials
B. American Society of Mechanical Engineers
C. American National Standards Institute

D. Steel Structures Painting Council

1.04 PERFORMANCE

A The influent to the ground-water treatment system will be subject to treatment for the removal of
solids, metals, and organic compounds prior to the GAC units. The GAC units installed in series
shall be capable of treating hydrogen peroxide to an effluent level of 6.0 milligrams per liter

(mg/l).

B. All materials of construction should be compatible with and resistant to the parameters identified
in 1.04.A at a pH between 6 and 9.

PART 2 - PRODUCTS

2.01 DESCRIPTIONS
A. Adsorber Vessels
1. Two complete GAC units are required. Each unit consists of two vessels. Therefore, this

specification includes four vessels. All four vessels are to be identical with exception to
backwash piping.

12/14/04
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Each vessel shall be cylindrical and pressure rated (75 psig at 150°F). The vessel shall
be constructed of carbon steel in accordance with all applicable ASME Codes. The overall
vessel height shall be determined based on the height of carbon within the vessel plus an
additional 10 to 15 percent margin for bed expansion during upflow backwashing of the
carbon.

The vessels shall be designed for a downflow appiication. Vessel penetrations will be
required for inlet and outlet connections (2-inch diameter each), carbon exchange piping
(carbon dry fill opening in the top 11-inch x 15-inch hand hole and carbon discharge hose
connection in the bottom 2-inch kamiock type). All tank penetrations shall be flushed to
the inside surface of the vessel and provided with ANSI-rated 150-pound flanges at the
connection point outside of the vessel.

The underdrain collection system shall be designed to retain the carbon material while
allowing passage of water at the design flow with minimal pressure drop. The materials
of construction shall be compatible with the water characteristics. Only carbon material
indicated in 2.02 shall be placed within the vessel.

Vessel coating shall be in accordance with 2.01D.

The external surface of each vessel shall be manufactured with the openings, and other
appurtenances specified herein or on the Design Drawings. All fittings shall be installed
by the vessel manufacturer at the time and place of manufacture. Under no conditions
shall fittings be changed or tank modifications conducted in the field by the Contractor
without the written approval of the manufacturer.

Process and Utiﬁty Piping

1.

The interconnecting piping between the two vessels of a given carbon unit shall be the
responsibility of the carbon system vendor. The piping arrangement shall be capable of
complying with the requirements of 1.01.A.2. The interconnection between the two carbon
systems shall be the responsibility of the Contractor.

All piping shall be ASTM A53 Grade B carbon steel rated for 150 psig at 500°F. Flanges
shall be cast iron, ASTM A126, Class A, drilled for Class 150.

A 2-inch gravity drain line shall be installed along the base of carbon system to collect and
drain the GAC vessel.

A pressure relief rupture disk shall be provided with each vessel to provide pressure relief
for the tank at an internal pressure of approximately 72 psig.

Each activated carbon vessel for GAC Unit No. 1 shall include connections to allow the
introduction and exit of backwash water. The connections shall be easily accessible. The
pipe and valve sequence shall be such that backwash water is introduced to the activated
carbon unit with a minimum of valve operations.

Steel Skid Installation

1.

Each GAC unit shall be provided with a steel skid for mounting two adsorber vessels and
containment of piping (not transport of system). Each skid shall consist of steel channels
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and all necessary cross bracing. Slots shall be provided in supporting channels for
installation on foundation if required. The steel skid shall be finish painted similar to the
exterior of the carbon steel piping as described below.

Interior/Exterior Coatings

1. All adsorber surfaces are to be degreased prior to sandblasting and painting. The
adsorber internal surface that will be lined shall be blasted to a white metal surface to
provide an anchor pattern in the metal corresponding to a degree of profile of 4 mils,
minimum. The exterior of the adsorbers shall be sandblasted or power tool cleaned to the
degree specified by SSPC-SP2-63.

2. The interior of the adsorbers that will be in contact with the GAC shall be lined to prevent
corrosion that will occur when wet activated carbon is in contact with carbon steel. This
lining shall also exhibit abrasion-resistant qualities to prevent erosion by movement of the
granular media.

Following cleaning of the exterior, finish painting using a two-coat epoxy mastic coating
system prior to the formation of any rust. The two-coat system shall consist of a high
solids, polyamine/bisphenol, an epoxy formulation.

3. The exterior of the piping shall be power tool cleaned to the degree specified by SSPC-
SP3-63 with a finish exterior painting of a two-coat epoxy mastic coating system for outside
service, which must be applied to the exterior of the piping before rust can form.

Carbon Exchange

When the carbon in one of the vessels becomes saturated with contaminants adsorbed from the
water, this vessel shall be taken out of service to replace the spent GAC with fresh GAC. The
flow shall be diverted to the remaining adsorber allowing the treatment system to remain in
service. The adsorber is pressurized with compressed air (30 psig) and the spent carbon is
displaced into a receiving trailer. Fresh carbon can be transferred as a slurry from a delivery
container to the emply adsorber utilizing pressure.,

2.02 ACTIVATED CARBON

A
B.
C.

The activated carbon for GAC Unit No. 1 shall be Calgon Filtrasorb 300 or approved equal.
The activated carbon for GAC Unit No. 2 shall be Calgon Centaur 8 x 30 or approved equal.

Each vessel of GAC Unit No. 1 shall be provided with 2,000 pounds of GAC. Each vessel of
GAC Unit No. 2 shall be provided with 1,000 pounds of GAC. The activated carbon shall be
granular and manufactured from bituminous coal. The two GAC units shall conform to the
following specifications:

r Property | GAC UnitNo. 1 | GAC Unit No. 2
l lodine No. (minimum) 900 800
“ Abrasion No. (minimum) 75 75
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Property GAC Unit No. 1 | GAC Unit No. 2

Effective Size 0.8-1.0mm 1.5-1.7 mm
Screen Analysis:

Larger than No. 8 mesh (maximum %) 156% 15%

Smaller than No. 30 mesh (maximum %) 4% 4%

Water Soluble Ash (maximum %) 1 8

Moisture, as packed (maximum %) 2 2

The delivered activated carbon must be accompanied by an analysis sheet certifying compliance

with the specifications.

2.03 SPARE PARTS

The Contractor shall provide all spare parts, repair kits, or calibration instruments as recommended by
the carbon system manufacturer as part of the purchase of the system at no added cost to the SRSNE

PRP Group.

PART 3 - EXECUTION

3.01 INSTALLATION

The installation of the activated carbon units shall be in accordance with the manufacturer's

recommendations.

3.02 PERFORMANCE TESTS

Following installation, the adsorption system shall be pressure tested at the design rating for the vessel

to check the tanks, piping, and valves for leakage.

3.03 WARRANTIES

The system suppligr shall warrant the system to be free from defects in materials and workmanship for
a period of 18 months from delivery of equipment or one year from start-up of the adsorption system,

whichever occurs first.

- END OF SECTION -
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PART 1 - GENERAL

1.01 DESCRIPTION

A

Work Specified

1. This specification dictates the responsibility of the Contractor in furnishing and installing an
air treatment system for the extraction and treatment of off-gas emissions from the process
equipment venting system.

2.  The work specified in this section includes the furnishing and instailation of two blowers
(one as an installed spare), two granular activated carbon (GAC) air treatment vessels
installed in parallel, connecting ductwork from the GAC vessels, vent piping, and an
exhaust stack vent from treatment vessel.

3.  Also to be supplied is ancillary equipment necessary for the removal and replacement of
spent carbon from the system.

1.02 SUBMITTALS

A
B
C.
D

E.

Shop drawing of GAC vessels, blowers, and all related equipment, showing dimensions,
materials, and sizes of unit components.

Air flow versus pressure drop curve for submitted vessel.
Performance curve for submitted blowers.
Operations and maintenance manual.

List of manufacturer’s recommended spare parts.

1.03 APPLICABLE CODES, STANDARDS AND SPECIFICATIONS

A

B
C.
D
E

American Society of Testing and Materials.

All ductwork shall be in accordance with SMACNA Standards.
All coils and filters are to be ARI rated.

All fans to be AMCA capacity and sound power rated.

All terminal air delivery devices to be ADC rated.

1.04 PERFORMANCE

A

2/14/94
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The treatment of the off gas emissions from the process equipment venting system shall be by
GAC contained in a modular, prefabricated unit capable of effectively treating an air flow of 700
SCFM.
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PART 2 - PRODUCTS

2.01 DESCRIPTION

A

Vapor-Phase GAC Units

1.

The vapor-phase GAC units shall be of similar dimensions as shown on the Design
Drawings.

The vapor-phase GAC units shall contain 1,000 pounds of carbon material. The units shall
be Carbtrol Model G-4 or equal. The GAC shall be supported within the canister by an
FRP grating.

The vapor-phase GAC units shall contain inlet and outlet flanged fittings. In addition, a
drain port with removable plug shall be included along the bottom edge of the unit.

Ductwork Connections

1.

The connection of the inlet opening of the vapor-phase GAC units to the vent piping and
the exhaust vent from the unit shall be coordinated with the requirements of the system.

The exhaust vent located over each vented unit shall be designed to allow removal of the
cover without removal of the vent. The vent shall be securely attached to the roof framing
system. The vent shall be designed and fabricated with a support collar and bracing
connection as required to resist all horizontal and vertical loads. Design and fabrication
detail will be coordinated with the Pre-Engineered Metal Building System manufacturer.

Sampling Ports

Sample ports of a type recommended by the manufacturer shall be installed to monitor the
treatment effectiveness of the system.

Blowers

1.

Blowers shall be belt driven, centrifugal type, with field rotatable housing and shall be
licensed to bear the AMCA seal.

Blower housing, inlet cone and wheel shall be aluminum fabrication, and the polished steel
shaft shall be covered with an aluminum sleeve. Unit shall be AMCA Type A spark-
resistant construction, with no bearings, drive components, or electrical devices located in
the air stream.

Bearings shall be relubricable type, heavy duty, self-aligning, shielded, mechanically
sealed, and shall have a minimum L-10 life of 50,000 hours.

Motors shall be explosion proof, and unit shall be provided with variable pitch sheaves.
Sheaves shall be selected such that actual operating conditions are met with the sheaves
at the approximate mid-point of adjustment.

Unit capacity shall be 700 CFM at 8" water column.
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6.  Manufacturer & Model to be Hartzell Series 052 AH or equal.

PART 3 - EXECUTION

3.01 INSTALLATION

The installation of the GAC unit for treating the tank venting emissions shall be in accordance with the
Design Drawings, approved Shop Drawings, and manufacturer's recommendations.

- END OF SECTION -
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PART 1 - GENERAL

1.01  SCOPE OF WORK

A

All labor, material, and equipment necessary to design, fabricate, and erect the pre-engineered
metal building system as indicated on the Design Drawings and as specified herein.

All labor, material, and equipment necessary to design, install, and start-up building electrical,
lighting, heating, and ventilating systems as specified herein.

1.02 QUALITY ASSURANCE

The pre-engineered building system shall be the design of a manufacture