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1.0 INTRODUCTION
 

1.1 General 

The New York State Department of Environmental ConselVation (NYSDEC) has 

required Norton Company (Norton) to remediate the inactive industrial landfl11 (the 

"Landfill") within the Norton Restoration Site (the "Site") which is located on Lansing Lane 

in the town of Colonie, New York. 

The Site has been identified by the NYSDEC as an inactive hazardous waste site 

(Site Code No. 4-01-010), pursuant to an Order on Consent, Index No. A4-0286-91-07, 

entered into between Norton and NYSDEC effective January 27, 1992 (the "Consent 

Order"). Under the requirements of the Consent Order, Norton has developed and 

implemented a remedial program (Remedial Program) for the Site as set forth in the March 

25, 1991 Record of Decision (ROD) for the Site. The development and implementation of 

the Remedial Program is referred to in this document as the "Project". 

To implement the Remedial Program, EnviroClean-Northeast (ECNE) prepared a 

remedial design (the "Remedial Design") dated March 27, 1992, which was approved by 

NYSDEC on April 15, 1992. Construction of the Remedial Design was performed by 

Barbella Environmental Technology, Inc. (BET) during the period from July, 1992 to 

February, 1993. 

All identified contamination at the Site is in the form of contaminated environmental 

media, (Le., ground water, soil and vapors trapped in the vadose zone). The vadose zone 

is the unsaturated soil zone between the top of the ground water table and the existing 

grade. All contaminated environmental media encountered at the Site must be managed 

as if it were hazardous waste. In addition, the recovered ground water must be managed 

as a hazardous waste in accordance with the United States Environmental Protection 

Agency's (USEPA) hazardous waste regulations. 
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1.2 Putpose and Scope 

This manual has been prepared to provide a comprehensive guide for operating and 

maintaining the Remedial Program as constructed. Within the manual, the constructed 

portion of the Remedial Program will be referred to as the "Plant". 

The manual is intended to serve as the primary source of reference for procedures 

relating to Plant administration, monitoring and sampling, record keeping, Plant and 

equipment maintenance, Plant safety, emergency response, and day-to-day operation. 

The manual should be utilized in conjunction with the specific and detailed operating, 

maintenance, and repair procedures included in the operation and maintenance manual 

furnished with each major item of equipment by the respective manufacturer. Thus, this 

manual and the equipment manufacturers' detailed technical publications and bulletins 

should serve to complement each other in providing the Plant operator with a thorough and 

technically sound source of information for effective operation and maintenance of the Plant 

facilities. 

1.3 Guide to Manual Format 

This manual is organized into fourteen chapters which cover the following major 

technical and administrative subject areas: 

Chapter 1: Introduction 

Chapter 2: Permits and Regulatory Requirements 

Chapter 3: Personnel 

Chapter 4: Laboratory Testing 

Chapter 5: Records and Reports 

Chapter 6: Health and Safety 

Chapter 7: Utility and Support Systems 
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Chapter 8: Plant Electrical System 

Chapter 9: Unit Process Operation 

Chapter 10: Plant Control System and Instrumentation 

Chapter 11: Troubleshooting 

Chapter 12: Maintenance Management 

Chapter 13: Site Maintenance 

Chapter 14: Emergency Procedures 

Each chapter is divided into sections and subsections for ease of access to specific items of 

information. Refer to the manual's Table of Contents for more detailed information 

regarding the contents of each chapter. 

Although each chapter contains valuable information necessary for the efficient, 

orderly, and safe operation of the Plant, Chapters 7, 9, and 10 are of particular importance 

to the Plant operator because these chapters contain detailed information on each major 

item of Plant equipment. 

The other chapters contain important information on permits, personnel, reports, 

safety, and other administrative and procedural matters. These chapters must also be 

carefully read, and thoroughly understood. 

Since potentially hazardous chemicals may be present in the Plant process streams 

(ground water and extracted Landfill vapors) and within the Landfill, special attention 

should also be paid to Chapter 6, "Health and Safety", and the Health and Safety Plan 

included as Appendix F to this manual. 

Chapter 13, "Site Maintenance", discusses specific maintenance requirements for the 

remedial components of the Landfill and Site such as the polyethylene cap, drainage 

channel, and monitoring wells. 
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For ready reference, the appendices also include general information items such as 

a summary of equipment design criteria, applicable operating permits, and a valve schedule. 

Operation and maintenance manuals provided by the manufacturers of the major Plant 

equipment items are included as the final appendix to this manual. 

1.4 Site Background Information 

The Norton Restoration Site is located on Lansing Lane in the Town of Colonie, 

New Yorlc, approximately one-half mile north of the Norton Company Coated Abrasives 

Division facility which is located in Watervliet, New York. The Landfill is a six-acre area 

of the twenty-two-acre Restoration Site, which was used by Norton from 1955 to 1980, to 

dispose of various waste materials from their manufacturing processes. The Landfill is 

located toward the center of the Site. 

Waste materials disposed of in the Landfill over these years included coated abrasives 

(sandpaper), fly ash, construction debris, phenolic and urethane resins, animal glue, latex, 

and various industrial solvents. Construction debris and other non-hazardous materials were 

also disposed of in perimeter areas of the Site outside the Landfill. These perimeter areas 

are not considered contaminated and do not pose a health or environmental threat. 

Disposal activities were ceased in 1980, and the Site has been essentially inactive since that 

time. 

Given these past disposal activities, and the results of a Phase I environmental 

investigation, the NYSDEC placed the Site on its list of inactive hazardous waste sites. 

Norton then entered into a Consent Order with the NYSDEC in 1987 to conduct a Phase 

II environmental investigation. 

Norton initiated a comprehensive environmental investigation between 1987 and 

1991. The Phase II environmental investigation, completed in 1988, indicated that the Site 

posed a significant threat to public health or the environment, and NYSDEC subsequently 
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reclassified the Site as a Class 2 site. In 1989, a Remedial Investigation/Risk Assessment 

was performed, which delineated the extent of contamination and evaluated the potential 

effects of Site conditions on human health and the environment. Contamination within the 

Landfill was identified to consist of volatile organic compounds (VQCs) and semi-volatile 

compounds in the ground water and soil. 

A Feasibility Study (FS), completed in 1991, evaluated several remedial alternatives 

for the Site. The recommended alternative in the FS, which was accepted by NYSDEC, was 

containment of the environmental contaminants, together with ground water recovery and 

soil vapor recovery and treatment. This alternative was implemented by the construction 

of the Remedial Design in 1992 as identified in section 1.1. 

The Remedial Design includes a 2,000 linear-foot bentonite slurry wall around the 

Landfill; an impermeable very-low-density polyethylene (VLDPE) cap over the top of the 

Landfill which is keyed into the slurry wall; a ground water collection and storage system; 

~ and a vapor recovery and treatment system. 

1.5 Ground Water Quality and Flow Rate Characteristics 

The bedrock formation at the Site consists of various shales, and forms a "trough" 

which has helped to contain the contaminated ground water. This bedrock formation, 

together with the geologic formation discussed below, have severely restricted the migration 

of contaminated ground water out of the Landfill area. Investigative studies revealed that 

no contamination has migrated out of this area. This containment of the contaminated 

ground water will enhance ground water recovery efforts. 

The geologic formation consists of residual soils, marsh deposits, and fill deposits. 

The residual soils are the result of bedrock shale weathering and are composed of silts and 

clays. Discontinuous layers of marsh deposits overlay the residual soils, and consist of clayey 

silts with a high organic content. Fill materials cover the marsh deposits and residual soils, 

Rev 03/23/93 1-5 



and are made-up of industrial fill materials and non-industrial fill materials. The industrial 

fill materials consist of the materials mentioned previously in Section 1.3, and form the 

Landfill. Non-industrial materials, consisting of iron slag, coal ash, brick fragments, cinders, 

construction debris, and soils ranging from silts to gravels, were placed in perimeter areas 

of the Site. 

The geologic formation in the Landfill area has a low permeability and a very low 

hydraulic gradient. Therefore, ground water flow through the Landfill is restricted 

compared to ground water flow in other areas of the Site. Prior to the construction of the 

Remedial Desig~ ground water quality data within the Landfill was limited, since only two 

monitoring wells had been installed within the Landfill. One of these monitoring wells was 

clogged by a resin after only one sampling event, and could not be used for further 

sampling. 

The primary ground water contaminants identified in the Landfill prior to 

construction are VOCs, the most prevalent being toluene, xylenes, benzene, and 

ethylbenzene, in concentrations as high as 7,000 parts per billion (ppb). Free product resins 

and glues are also expected to be encountered during the recovery process, but were not 

conclusively identified in any ground water samples. 

Modeling efforts of ground water flow through the Landfill indicate an expected yield 

of only one to two gallons per minute (gpm) of ground water on a continuous basis. The 

Plant is designed to operate at one gpm total inflow, but has a pumping capability between 

0.1 and 50 gpm. 

1.6 Vapor Quality and Flow Rate Characteristics 

A vapor recovery pilot study was conducted in 1991 to evaluate the quantity and 

quality of contaminated vapor that would be recovered from the soil pore space within the 
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vadose zone of the LandfIll. For this Project, the vadose zone extends from the ground 

water table to the VLDPE cap. 

Pilot study results indicated the typical vapor recovery stream will contain the 

following constituents: 

1. Methane 9% 

2. VOCS 0.1% (1,000 ppm) 

The VOC portion of the vapor stream consists of the following: 

a. Toluene 87.1% of VOCs 

b. Xylenes 7.9% ofVOCs 

c. Ethylbenzene 3.3% of VOCS 

d. Benzene 0.8% of VOCs 

The concentrations identified above are maximum concentrations, which are expected 

to decrease over time as the vapor recovery system is operated. 

The quantity of vapor that can be recovered from the Landfill is dependent on 

several characteristics of the recovery system, such as the depth of the recovery wells, the 

radius of influence of the wells (the distance from the well where a vacuum is no longer 

imparted on the soil vapors), and the applied vacuum. The specific design characteristics 

of this recovery system are detailed in Chapter 9. The system has been designed so that 100 

cubic feet per minute (cfm) can be recovered from each recovery well. 

1.7 Plant Overview 

This section provides a brief description of the Plant unit processes and operations. 

The discussion is aided by referring to the process flow schematic diagram included at the 
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end of this chapter as Figure 1-1, and the equipment design criteria summary located in 

Appendix A 

The Plant contains a ground water recovery and storage system, a vapor recovery and 

treatment system, and support systems. The ground water storage system and support 

systems are housed in the Control Building (the "Building"). All components of these 

systems are described in detail in Chapters 7, 8 and 9. The Plant is also equipped with a 

computer, which is used for monitoring, data acquisition, and a few control features and is 

described in Chapter 10. The Plant has been designed to operate independently from the 

computer, so that the Plant can be operated during a shutdown or failure of the computer. 

The ground water recovery system consists of a network of ground water recovery 

trenches and wells. The operator should refer to Record Drawings C-5 and C-6 for the 

layout of the recovery trenches and wells. 

Each recovery well contains a submersible pump which pumps ground water to the 

ground water storage tanks located in the Building. On-Site treatment of the recovered 

ground water was not provided for in the Remedial Design. The collected ground water will 

be transported by tanker truck to an off-site disposal facility. 

Water in the storage tanks is continuously recirculated by the ground water transfer 

pumps, to prevent solids from settling to the bottom of the tanks. These pumps can also 

be used to transfer the contents of one tank to the other tank, and to pump the tank 

contents to the tanker trucks, if necessary. 

The vapor recovery system consists of a network of recovery wells, which are piped 

to the vapor treatment system (VTS) located outdoors on the east side of the Building. The 

vrs contains a vacuum blower which is used to extract the Landfill vapors from the Landfill 

and convey them to the treatment system. The vapors pass through a knockout pot, wbe..e 

moisture is removed from the airstream and collected, then to a thermal oxidizer where the 
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'-'	 organic contaminants in the vapor stream are destroyed by thermal oxidation. The extracted 

vapors are discharged to the atmosphere after treatment. The vrs also removes vapors 

from the headspace of the ground water storage tanks, which are combined with the 

extracted vapors for treatment. 

A condensate pump, located in the Building, is used to pump collected water from 

the vapor treatment system's knockout pot to the ground water storage tanks. 
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2.0 PERMITS AND REGULATORY REQUIREMENTS
 

2.1 NYSDEC Requirements 

Norton Company is under an administrative order (the January, 1992 Consent Order) 

to develop and implement an inactive hazardous waste disposal site remedial program for 

the Site in accordance with Article 27, Title 13 of the New York State Environmental 

Conservation Law ("ECL") entitled "Inactive Hazardous Waste Disposal Sites". 

As stated in the Consent Order, the Site is an inactive hazardous waste disposal site, 

as that term is defined at ECL 27-1301.2. The Site has been listed in the Registry of 

Inactive Hazardous Waste Disposal Sites in New York State as Site Number 4-01-010. The 

NYSDEC has classified the Site as a Class 2 site pursuant to ECL Section 27-1305.4.b. 

As provided in Section 375-1.7 (c) of 6 NYCRR Part 375, Inactive Hazardous Waste 

Disposal Site Remedial Program: 

When a responsible party for a site develops and implements a program in 

compl~e with an order to which section 375-2.1 ofthis Part is applicable, and 

when the Department [NYSDEC] develops and implements a program under 

authority ofECL-27-1313.5, no permit, consent, approval, or other authorization 

under any local government zoning, land-use, or other regulatory program shall 

be required. 

Paragraphs (a) and (b) of Section 375-1.7 "Permitting remedial activities" of 6NYCRR state: 

(a)	 Except as provided in section 375-1.11 ofthis Part and unless a permit is applied 

for and issued, when a responsible party for a site develops and implements a 

program or an IRM [Interim Remedial Measure] in compliance with an order 

to which section 375-2.1 of this Part is applicable, the Department may exempt 
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a person from the requirement to obtain any permit issuable by the Department 

for an activity satisfying the criteria set out in subdivision 375-1. 7(b) of this Part. 

(b)	 The following criteria must be met: 

(1)	 The activity is onsite. For purposes hereof, an activity is onsite: 

(i)	 if it is conducted on the same premises as the site, or 

(ii)	 if it is conducted on different premises that are under common 

control or are contiguous to or physically connected with the site 

and the activity manages exclusively waste for which the 

responsible party is liable; and 

(2)	 The activity satisfies all substantive technical requirements applicable to like 

activity conducted pursuant to a permit as determined by the Department; and 

(3)	 The activity is a component ofa program selected by a process complying 

with the public participation requirements ofsection 375-1.5 of this Part, 

to the extent applicable. 

2.2 Requirements of the Consent Order 

With regard to permit requirements, Section IX of the Consent Order states: 

All activities conducted pursuant to this Order shall comply with all substantive 

technical requirements established by state or federal law that would otherwise be 

embodied in a permit issued by the Department. All plans and proposals for 

such activities shall be incorporated into the Order and shall be enforceable by 

the Department. Nothing herein shall be construed: 
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1.	 to allow the use of any off-site facility for the storage, treatment or 

disposal of hazardous wastes unless such facility is operating under 

appropriate federal or state permits or authorizations and other legal 

requirements or pursuant to a court order. 

to allow the transportation of hazardous wastes from the Site unless the 

transporter is operating under appropriate federal or state permits or 

authorizations and other legal requirements; 

3.	 to relieve any party of its obligation to comply with ECL Article 27, Title 

11, if hazardous wastes generated off-site will be treated, stored or 

disposed of at the Site; 

4.	 to relieve any party of its obligation to obtain any permits required by the 

ECL or regulations promulgated thereunder for any activity that is 

conducted off-site; or 

5.	 to relieve any party ofits obligation to apply for a pennit at the time when 

any exemption obtained under this section expires. 

2.3 Substantive Permit Requirements 

In order to comply with the substantive technical requirements established by state 

or federal law that would otherwise by embodied in a permit issued by NYSDEC, an air 

permit application was filed with NYSDEC. 

As noted above, the formal issuance of a permit by NYSDEC is not required under 

the Consent Order. The air permit application was filed to document the basis of the 

performance standards established for the Remedial Program (Plant). The reporting 

requirements proposed to meet the substantive technical requirements discussed above and 
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associated with the air permit application are summarized in Chapter 5. A copy of the air 

permit application is included in Appendix D. 

2J.1 NYSDEC Air Permit ARRlication 

An Air Permit Application (Application for Permit to Construct or Certificate 

to Operate) was submitted to NYSDEC for the Vapor Treatment System (VfS). 

The VfS is designed to treat Landfill vapors and discharge the treated vapors at a 

specific emission point. The operation of the vrs is explained in more detail in 

Section 9.5 of this manual. 

The Permit to Construct was issued to Norton on July 17, 1992, and the 

Certificate to Operate was issued on March 18, 1993. The Air Permit number is 4

0126-00160/00120-0. 

The chemical constituents identified in the air permit application as being 

present in the VfS process air stream are: 

• Benzene 

• Toluene 

• Ethylbenzene 

• Xylenes 

• Methane 

The vrs is capable of treating the influent process stream to achieve 99 

percent VOC destruction, provided the inlet air stream temperature to the catalytic 

pod is greater or equal to 550 degrees F. VOC destruction is specified to be 95 

percent at all other times. 
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Although there are no specific monitoring and reporting requirements 

established in the Consent Order or as part of the air permit issued by NYSDEC, the 

vrs influent and effluent process air streams will be periodically sampled and 

analyzed to verify that the specified performance criteria are being met and to 

comply with the general requirements of the Consent Order. The samples will be 

analyzed for the five chemical constituents identified above, and the results reported 

to NYSDEC. The specific sampling, analytical and reporting protocols to be 

followed are presented in sections 4.6.1, 4.6.2 and 5.5.2.2, respectively. 

2.3.2 Local Permits 

A copy of the local building permit obtained for construction is included in 

Appendix D of this manual. 

2.4 Off-Site Regulatory Requirements 

Norton has classified the contaminated ground water contained within the slurry wall, 

constructed as part of the Remedial Program, as a hazardous waste. Because the recovered 

ground water will be disposed of off-site and is regulated under RCRA, Norton was required 

to file a USEPA Notification of Regulated Waste Activity with NYSDEC. Norton indicated 

on the Notification of Regulated Waste Activity that the ground water would be assigned 

the RCRA hazardous waste code "F039 Multi-Source Leachate". Subsequent to this filing, 

the Site was issued the EPA ill Number NYD987025285. 

In order to properly transport and dispose of any recovered ground water off-Site, 

Norton must manifest all ground water disposal shipments by including the hazardous waste 

code and EPA ill Number on all manifest forms. 
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Norton must also ensure that the transporter and off-Site treatment, storaget and 

disposal facility operate under all appropriate federal and state hazardous waste regulationst 

permits and other legal requirements. 

Specific issues and requirements regarding manifesting and disposal of ground water 

and sediments are addressed in Section 5.5.3 t in addition to other hazardous waste activity 

reporting requirements. 
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3.0 PERSONNEL
 

3.1 General Discussion 

The successful operation of any facility, be it a factory, office, or treatment plant, is 

dependant on the quality, competence and personal satisfaction of the people employed to 

operate and manage the facility, and the manner in which they are organized to perform 

their necessary and required duties. Regardless of how well a plant is designed, the 

operation can only be as successful as the performance of the personnel and organization 

operating it. 

It is anticipated that Norton will contract for the services required to operate and 

maintain the Remedial Program for the Site. 

This chapter will provide guidelines and requirements for the development of an 

organizational structure and personnel policy which will provide for successful and reliable 

operation and maintenance of the Remedial Program for the Site. Topics to be addressed 

include personnel certification, staffing and responsibilities. 

3.2 Organization of Remedial Program Operations 

The major functions of the Remedial Program operation include: 

Operations 

Monitoring 

Analytical/Record Keeping 
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Maintenance 

Mechanical/Technical 

Housekeeping 

Yard Work 

Ground Water Disposal 

Although it is essential in the operation of the Remedial Program that there be 

versatility with all operating personnel for the work of functions identified above, it is 

considered appropriate that these five functions be the primary responsibility of one 

individual. This individual will hereinafter be called the "operator". 

Given the small size of the Plant and the fact that the required operation and 

maintenance of the Remedial Program is not labor intensive, the work of the operator is 

not anticipated to be a full time position. 

There will be occasions when the services of qualified mechanical, electrical or 

instrumentation contractors are required. It is recommended that a list of qualified 

contractors be compiled and available at the Plant in the event there is work to be 

performed for which available staff are not qualified. The following contractors were 

employed by BET in the construction of the Remedial Design and should be considered for 

future work at the Plant. 

Instrumentation/Plant Computer System: 

PCS
 
1129 Bloomfield Avenue
 
West Caldwell, NJ 07006
 
voice: (201) 575-7464
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fax: (201) 575-5938 

Contact: Peter Carpanese 

Electrical: 

Bott Bros. Electric Inc.
 
50 Haig Avenue
 
Wynantskill, NY 12198
 
voice: (518) 283-4366
 
fax: (518) 283-4366
 

Contact: Joseph Bott 

Mechanical: 

FPI Mechanical, Inc.
 
11 Green Mountain Drive
 
Cohoes, NY 12047 
voice: (518) 783-7066 
fax: (518) 783-7069 

Contact: Mike Kelly 

3.3 Managerial Responsibilities (Norton) 

As noted above, it is anticipated that Norton will contract for the services required 

to operate and maintain the Remedial Program for the Site. 

Norton will be responsible for the oversight of all aspects of the administration and 

operation and maintenance of the entire Remedial Program for the Norton Restoration Site 

including compliance with all requirements of the Consent Order issued for the Site. 

The specific managerial responsibilities which Norton will assume for the operation and 

maintenance of the Remedial Program are outlined in the following list: 
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1.	 Maintain efficient Plant operation and maintenance. 

2.	 Maintain adequate Remedial Program operational and management records. 

3.	 Establish staff requirements and assign personnel as appropriate. 

4.	 Prepare an appropriate budget and ensure that costs associated with operation 
and maintenance of the Remedial Program stay within that budget. 

5.	 Make employees aware of the importance of proper Plant performance. 

6.	 Make periodic inspections of the Plant and associated facilities to discuss 
mutual problems with the operational personnel and to observe operational 
practices. 

7.	 Create an atmosphere that will make operational personnel feel that they can 
bring special problems to management's attention. 

8.	 Maintain good public relations. 

9.	 Submit required reports to NYSDEC in a timely manner. 

10.	 Plan for future Plant needs. 

3.4 Operator Responsibilities (Contractor) 

The services required to administer, operate and maintain the Remedial Program for 

the Site will be contracted by Norton. The specific responsibilities to be assumed by the 

Contractor (operator) are outlined in the following list: 

1.	 Exercise direct authority over any subordinate personnel and subcontractors 
in accordance with approved policies and procedures. Provide training as 
required. 

2.	 Establish work priorities for Plant personnel, and when necessary, authorize 
work orders to obtain the services of outside contractors. 
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3.	 Schedule and oversee all Site maintenance including preventative maintenance 
and lubrication. 

4.	 Direct and supervise the preparation of operating logs and reports, 
maintenance and repair schedules and reports, requests for contract work, 
purchase requisitions, equipment files and accident reports. All reports are 
to be submitted to Norton. 

5.	 Provide good working conditions, proper tools, and safety equipment for the 
operational personnel. 

6.	 Analyze and evaluate operation, maintenance and monitoring activities; 
initiate or recommend new o,r improved practices. 

7.	 Schedule and implement all ground water disposal and complete associated 
paperwork. 

8.	 Inspect all facilities regularly. 

9.	 Ensure a safe working environment. Formulate advance planning and take 
steps to prevent employee injuries and equipment damage; anticipate hazards 
in new procedures and materials and develop procedures for controlling such 
hazards. Provide leadership and motivation in a continuing safety program. 

10.	 Implement and enforce all Plant health and safety requirements. 

11.	 Provide regular safety training. 

12.	 Be responsible for all Plant security. Ensure that fences around Plant are 
intact and that no unauthorized person enters or remains on Plant property. 

13.	 Perform monitoring, sampling, and analysis as required or scheduled by 
Norton. Review and perform QA/QC of all laboratory work. Sampling will 
include the vapor recovery system, ground water recovery system and ground 
water monitoring wells. 

14.	 Review and approve all process data collected and maintain process data 
records. 

15.	 Prepare, or review and approve, operation and progress reports. 
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16.	 Prepare NYSDEC reports for Norton review. 

17.	 Operate and maintain the Plant equipment. 

18.	 Observe variations in operating conditions and interpret monitoring 
equipment output and analytic results to determine processing requirements. 

19.	 Maintain all record and reporting forms included in this manual (including 
maintenance records). 

20.	 Assist in the start-up of new equipment. 

21.	 Perform custodial and grounQs keeping chores and any maintenance work or 
repairs required. 

22.	 Perform general maintenance and repair tasks on the Building, equipment and 
grounds. 

23.	 Perform preventative maintenance and repairs on vaults, vegetative Landfill 
cover, and other exterior Site facilities. 

3.5 Certification and Training Requirements 

Although the Plant operator should have previous experience in the operation of 

industrial facilities, and should be generally knowledgeable about process terminology and 

equipment, there are no regulatory requirements concerning certification ofPlant personnel. 

The Plant operator must have participated in a health and safety training program 

that complies with OSHA regulation 29 CFR 1910.120. Refer to the Health and Safety Plan 

included as Appendix F to this manual for additional information regarding health and 

safety training. 
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In addition to the health and safety training identified above, the Plant operator must 

also have participated in a hazardous waste training program which complies with the 

requirements of NYCRR, Title 6, Chapter IV, Subpart B, Subpart 373-3.2(g). 

3.6 Staffing 

During initial Plant start-up and operation, it is recommended that the operator or 

his/her assistant be present on-Site eight hours per day, five days per week. 

After the initial start-up period, while a full time presence at the Plant is not 

required, it is strongly recommended that the operator or his/her assistant visit and check 

all Plant operations once each day. 
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4.0 lABORATORY TESTING 

4.1 General Introduction 

This chapter describes the laboratory analytical parameters associated with the 

operation and monitoring of the Remedial Program. The discussion focuses on the sampling 

and analysis procedures which should be followed in the determination of specific 

parameters. The preparation and frequency of reports generated using the laboratory data 

are described in Chapter 5. It is essential that Plant operating personnel are familiar with 

all sample collection methods and laboratory analyses performed, in order to: 

1. Collect samples correctly; 

2. Make operational decisions based on the results; and 

3. Accurately complete reports to regulatory agencies. 

4.1.1 Purpose of Laboratory Testing 

In this chapter, laboratory testing of Site ground water, ground water 

sediments, and vapors is discussed. The purpose of this laboratory testing is to: 

1.	 Qualitatively characterize the recovered ground water for disposal 
purposes. 

2.	 Qualitatively characterize the recovered ground water sediments for 
disposal purposes. Very little accumulation of sediments is anticipated 
in the ground water storage tanks. Testing of sediments will be 
necessary on a very infrequent basis, if at all. 

3.	 Verify that contaminated ground water is not migrating off of the Site. 
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4.	 Qualitatively characterize the recovered landfill vapor entering and 
exiting the VTS. 

5.	 Assess the treatment efficiency of the VTS. 

The laboratory test results should be recorded in a manner which facilitates 

operational decision-making and the preparation of reports. Sampling, testing, and 

recording must be done accurately in order to preclude operational decisions and 

reports to regulatory agencies which are based on erroneous data. In addition, 

laboratory analytical data obtained from samples that are improperly handled may 

be invalidated by NYSDEC. The required sampling frequencies are present:ed in 

Chapter 5. 

4.1.2 Scope of Laboratory Analysis 

Laboratory analysis of collected samples can be classified as either physical 

or chemical. Physical analyses include temperature and solids determinations. 

Chemical analyses are generally more complicated than physical analyses performed 

on the same sample, and include VOCS, metals, and pH determinations. 

4.1.3 Laboratory Facilities 

The Plant does not contain any laboratory capabilities. All laboratory 

analytical services must therefore be contracted to off-site laboratories. All ground 

water and sediment analyses should be performed by a New York State Department 

of Health (NYSDOH)-certified laboratory. 
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The operator may choose which labs to contract these services to, subject to 

Norton's approval. The following laboratory has been retained for previous ground 

water and sediment analytical work at the Site: 

Adirondack Environmental Services, Inc.
 

314 North Pearl Street
 

Albany, NY 12207
 

Telephone No. (518) 434-4546
 

Facsimile No. (518) 434-0891
 

Contact: Frank Scuderi
 

The laboratory selected to perform vapor analyses must be proficient in air 

sampling and analytical techniques, with a thorough knowledge of EPA Test Methods 

T01 and T014, and analytical procedures for methane and other natural gas 

components. The selection of this laboratory should be coordinated with Norton, 

who may have used such laboratories in the past. ECNE has used the following 

laboratory for past T014 sampling: 

Lancaster Laboratories
 

2425 New Holland Pike
 

Lancaster, PA 17601-5994
 

Telephone No. (717) 656-2301
 

Contact: Richard Entz
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4.1.4	 Laboratory Analytical Protocols and Procedures 

Table 4-1 lists the approved procedures for sample collectio~ handling, and 

laboratory analyses for each required analytical parameter. These references are 

fully identified in Table 4-2, which also lists supplementary reference materials. 

4.2 General Sampling Requirements 

The value of any laboratory analytical result depends upon the integrity of the sample 

and the competency of the sample collector. The objective of sampling is to collect a 

portion of material small enough in volume to be conveniently handled in the laboratory, 

but still representative of the material being analyzed. The sample must be collected in a 

manner which will assure that nothing is added or lost in the portio~ and that no change 

occurs during the time between the collection and the laboratory analysis of the sample. 

All ground water and vapor sampling on the Site will consist of grab samples. A grab 

sample is an individual sample collected over a period not exceeding 15 minutes. 

Sediment sampling, if necessary, will be collected as a composite sample, which is 

defined as a combination of individual (or continuously taken) samples (aliquots) collected 

at periodic intervals over a specified time period. In all cases, the samples delivered to the 

laboratory must be representative of the actual material being sampled. 

Several general practices must be followed when collecting samples, and are listed 

below: 

1.	 All sampling must be performed in accordance with applicable NYSDEC 
protocols. 
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2.	 Ensure that the sample collection container and any sampling equipment 
which may come in contact with the sample are clean. 

3.	 Ensure that the sample collection container has received any required 
preparatory treatment for the analysis, including the addition of chemical 
preservative if required. Refer to Table 4-1 for specific preparatory 
requirements. 

4.	 Tied-on or affixed labels with an identification number shall be used for 
labeling all samples. 

5.	 After the sample has been collected, the container label must be completely 
filled out, identifying the sample no., location, date, time, and name of the 
sampler. If the label has been removed, it shall be reaffixed or replaced, or 
the container must be discarded. 

6.	 All sample deliveries to the laboratory must include a completed chain-of
custody form. 

7.	 The chain-of-custody form shall list at a minimum the following information: 

a.	 Sample number 
b.	 Description of samples 
c.	 Specific location of sample collection 
d.	 Identity of person collecting the sample 
e.	 Date and time of sample collection 
f.	 Date and time of custody transfer to laboratory (if the sample was 

collected by a person other than laboratory personnel) 
g.	 Name of the laboratory 
h.	 Type and quantity of containers 
1.	 Requested analyses 

8.	 Use only proper sampling equipment and containers. 

9.	 All samples should be stored and transported in a chilled condition. This may 
be accomplished by use of ''blue ice" paks. 

10.	 Implement proper personnel safety and hygiene precautions when collecting 
and handling samples. Refer to the HASP located in Appendix F to this 
manual. 
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4.3 Recovered Ground Water 

4.3.1	 Recovered Ground Water Sampling Procedures 

Samples of recovered ground water must be collected and analyzetl 

periodically in order to obtain disposal facility acceptance. The sampling frequencieS 

will be established by Norton Company. Analysis of these samples will also indicate 

the quality of recovered ground water for NYSDEC reporting purposes. 

Recovered ground water should be sampled from the drain valves on the 

influent headers to transfer pumps P-SOO and P-S01. These valve tag numbers are 

GW-SOQ-02 and GW-S01-02, respectively. 

Sampling procedures are as follows: 

1.	 The bottles listed in Table 4-1 for recovered ground water sampling 
must be used to contain the ground water being sampled, and the 
sampling equipment listed in Table 4-3 must be used to conduct the 
sampling. 

2.	 Activate the shunt trip bypass timer prior to sampling. Refer to 
Section 9.4 for further discussion of the timer operation. 

3.	 It is recommended that a bucket be used to catch any water which is 
not captured by the sample containers. (Any water captured in the 
bucket must subsequently be pumped back to the storage tanks by 
using the condensate pump in "Hand" position, and the 2G-foot 
attached condensate pump hose.) 

4.	 Open the sample valve slowly while holding a sample container under 
the valve. 

S.	 Repeat this procedure until all sample bottles are filled. The VOC 
sample containers must contain no air spaces or bubbles. 
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6.	 Properly label and pack the sample containers for delivery to the 
laboratory, making sure to include "ice" packs, and a completed chain
of-custody form. 

7.	 Ship the samples promptly to a NYSDOH-certified laboratory. 

8.	 When sampling is completed, deactivate the shunt trip bypass timer. 

Unless directed otherwise, all samples should be grab samples, and not 

composite samples of both tanks' contents. 

4.3.2	 LaboratOI)' Analyses of Recovered Ground Water 

Analytical requirements for recovered ground water must be coordinated 

through Norton Company. Although the analytical requirements may change in the 

future, an initial round of recovered ground water sampling was conducted in the first 

quarter of 1993, so that arrangements could be made to select a disposal facility. 

These initial samples were analyzed for the parameters listed below~ It is expected 

that similar parameters will be required for future disposal. 

1.	 Flashpoint 

2.	 pH 

3.	 Total Sulfides and Cyanides 

4.	 Total Suspended Solids 

5.	 Total Organic Carbon 

6.	 Volatile Organic Compounds 

7.	 Total Metals: 

• Arsenic	 • Mercury 

•	 Barium • Nickel 

(continued on next page) 

Rev 03/23/93	 4-7 



• Cadmium	 • Selenium 

• Silver• Chromium 

• Copper	 • Zinc 

• Lead 

8.	 All F039 (Multi-Source Leachate) wastewater constituents listed in 

Table CCW in 40 CFR 268.43. 

Sample collection, handling, and analytical testing protocols and procedures 

for recovered ground water are summarized in Table 4-1. Results of all recovered 

ground water testing should be recorded on Figure 5-14, located at the end of 

Chapter 5. 

4.4 Recovered Ground Water Sediments 

Low concentrations of suspended solids have been identified in the Site ground water. 

The primary function of the transfer pumps is to recirculate the ground water so that these 

solids remain in suspension and can be disposed of along with the ground water. During 

normal Plant operations, however, these suspended solids will tend to settle to the bottoms 

of the ground water storage tanks. If these sediments accumulate on the bottoms of the 

tanks, arrangements will have to be made for their disposal. Sediment disposal, if required 

at all, is expected to be on a very infrequent basis. 

4.4.1	 Sediment Sampling Procedures 

Sediments in the ground water storage tanks must be sampled by entering the 

tanks through the 24" blind flange manhole on the bottom of each tank. Verify that 

the tank: is empty before removing the blind flange. 
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Sampling procedures are as follows: 

1.	 The safety procedures regarding tank entry, listed in Section 6.3.7, 
must be implemented during sediment sampling. Proper sampling and 
safety equipment must be worn and used prior to, and during, tank 
entry. 

2.	 The number and type of sample containers required will be 
determined by Norton Company. 

3.	 Collect the sediment samples as either grab or composite samples, 
depending on instructions from the disposal facility. 

4.	 VOC sample containers, when filled, must contain no air spaces. 

5.	 Properly label and pack the sample containers for delivery to the 
laboratory, making sure to include "ice" packs and a completed chain
of-custody form. (Refer to Section 4.2.) 

6.	 Ship the samples to a NYSDOH-certified laboratory. 

4.4.2	 Laboratory Analyses of Ground Water Sediments 

Until sediment disposal is required, and disposal facilities subsequently 

contacted, the sediment analytical requirements cannot be finalized. All analytical 

requirements must be coordinated through Norton Company. 

It is expected that the analytical requirements would be similar to the 

parameters listed in Section 4.3.2 for recovered ground water, with the addition of 

a Toxicity Characteristic Leaching Procedure (TCLP) analysis. 
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4.5 Recovered Landfill Vapor 

The purpose of Landfill vapor sampling is to characterize the quality of vapors being 

recovered from the Landfill, in order to determine when switching of vapor recovery 

networks should occur, and to identify specific contaminants and concentrations in the vapor 

for NYSDEC reporting purposes. 

During normal operations, decisions regarding the configuration and operation of the 

vapor recovery networks should be made using a Pill (photo-ionization detector) meter, and 

the % LEL readings monitored by the vrs combustion sensor, which are trended in the 

colllPuter. Refer to Section 9.5 for a more detailed description of vrs and vapor recovery 

operations, and the use of these different meters to obtain information regarding vapor 

contaminant concentrations. 

The primary purpose of the laboratory samples is to confirm the readings obtained 

on the Pill meter and vrs combustion sensor, and to qualitatively characterize specific 

contaminant concentrations. 

4.5.1 Landfill Vapor Sampling Procedures 

A sample of the recovered Landfill vapor should be collected from each of the 

three networks once per year. Because it is expected that each network will operate 

an average of four months per year, it is recommended that one sample be collected 

every four months (e.g., Network 410 in February, Network 420 in June, and Network 

430 in October of each year). However, these samples should be collected when a 

representative sample can be obtained, and should not be collected for at least one 

week following the switchover to a new network. The operator will ultimately have 

the final judgement as to when samples should be collected. One of the networks 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
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Obtain a Summa sample container from the laboratory. When 
requesting the container, notify the laboratory that the sample will 
likely contain high concentrations of benzene, toluene, ethylbenzene 
and xylenes (BTEX) and methane, and ask if there are any specific 
sample collection requirements. The laboratory will probably request 
that a partial container volume sample be taken, and will give 
instructions to obtain a partial sample. 

Use Tygon tubing for sampling purposes. The length of tubing should 
be minimized, and should be just long enough to attach and properly 
handle the Summa container. 

Attach the Tygon tubing to the high pressure valve port on the flow 
sensor, located on the appropriate six-inch header. Open the flow 
sensor valve in order to purge the tubing. 

After approximately one minute, attach the free end of the Tygon 
tubing to the Summa container. Make sure that all fittings are 
completely sealed, or ambient air will enter the container and interfere 
with the analytical results. Record the initial container pressure, and 
the % LEL in the vrs at the time the sample is obtained. 

Open the main shutoff valve to the Summa container. 

At the lab-specified container pressure, or when the container pressure 
reaches "0" gage vacuum, close the Summa container shutoff valve, 
then close the flow sensor valve and remove the tubing. 

Record the final container pressure. 

Properly package the container for delivery to the laboratory. Include 
a completed chain-of-custody form, filled out label, and indicate the 
initial and final container pressures on the chain-of-custody form. 

Ship the Summa container to the laboratory. 
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4.5.2 Laboratory Analyses of Recovered Landfill Vapor 

The laboratory should be instructed to analyze the Landfill vapor samples for 

VOCS in accordance with EPA Test Method T014, and to run a natural gas screen 

(including methane) by FID-GC methods, using a portion of the Summa container 

contents. 

Sample collection, handling, and analytical testing procedures and protocols 

for the recovered Landfill vapors are summarized in Table 4-1. The results of this 

sampling should be recorded on Figure 5-12, located at the end of Chapter 5. 

4.6 VTS Influent and Effluent Vapor 

It is recommended that sample collection and analysis of the VTS vapor stream tte 

conducted on an annual basis in order to assess the treatment efficiency being achieved by 

the VTS, and to characterize the effluent vapor that is discharged to the atmosphere. All 

results must be reported to NYSDEC. 

4.6.1 VTS Sampling Procedures 

The VTS sampling will consist of one sample from each of the two sampling 

ports located on the VTS. One port is located between the blower and the oxidation 

chamber (VTS influent sample). The other port is located above the catalytic pod 

on the exhaust stack (VTS effluent sample). Both ports have been fitted with shutoff 

valves and hose connections. 

Both samples should be collected at the same time, or the effluent sample 

collected immediately following the influent sample. 
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The following steps should be implemented when sampling the vrs: 

1.	 Obtain two Summa sample containers from the laboratory. Notify the 
laboratory that one of the samples is expected to contain high 
concentrations of BlEX and methane, and that the other sample will 
be collected at a temperature of approximately 4000F. Request 
specific sampling requirements due to these conditions. 

2.	 Minimal lengths of Tygon tubing should be used for sampling purposes. 

3.	 Attach Tygon tubing to each vrs port and open the port sampling 
valves in order to purge the tubing. 

4.	 After one minute, attach a Summa container to the free end of each 
length of tubing. Caution must be exercised by the operator when 
conducting this sampling in the vicinity of moving parts and the hot 
exhaust stack.) Record the initial container pressures and the 
following vrs parameters at the time the samples are obtained: 

a.	 the percent LEL reading. 
b.	 the exhaust stack temperature. 
c.	 the combustion chamber temperatures. 
d.	 the pre-combustion (blower exit) temperature. 
e.	 the vrs flow rate. 

Make sure that all fittings are properly sealed, or ambient air may 
enter the container(s) interfering with analytical results. 

5.	 Open the sample port shutoff valves and the Summa container valves 
to collect the samples. 

6.	 At the lab-specified container pressure, or when the container pressure 
reaches "0" gage vacuum, close the Summa container valve and record 
the final pressure for each container. Close the sample port shutoff 
valves. 

7.	 Package the containers for delivery to the laboratory, and include a 
chain-of-custody form, filled out label, and indicate the initial and final 
container pressures and stack temperature on the chain-of-custody 
form. 
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r = radius of the well in feet 

h = height of static water in the well, in feet 

The height of static water should be measured to the nearest one-hundredth 

of a foot. To obtain the static water height, measure the depth from the north side 

of the top of the well casing to the bottom of the well, and the depth from the north 

side of the top of the well casing to the ground water surface. The static water 

height is equal to the well depth minus the depth to water. The water level indicator 

must be cleaned before use in each well. 

In order to simplify the well volume calculations, the following chart is 

included which combines all equation terms except the static water height. 

Volume 
Well Radius (gallons) 

MW-5 4" 2.61 h* 

MW-6S 2" .65 h* 

MW-6D 2" .65 h* 

MW-7S 4" 2.61 h* 

MW-8S 4" 2.61 h* 

MW-8D 2" .65 h* 

* where h = static water height in feet 

Three well volumes should be evacuated, using the dedicated Waterra 

sampling devices presently installed in each well, prior to sample collection. 

Removal of three volumes should ensure the collection of a representative sample 

not influenced by stagnant well water. If the well goes dry during evacuation, allow 
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the well to recharge and then continue evacuating the well until at least one and one

half well volumes are purged. All evacuated well water must be disposed of 

appropriately. Since the ground water in these downgradient wells has been and is 

anticipated to remain contaminant-free, no off-Site disposal procedures or 

requirements are necessary. 

Once the well has been properly evacuated, the sample should be collected 

as follows: 

1.	 The dedicated Waterra sampler should be lowered approximately ten 
feet below the water surface, in order to collect a representative well 
sample. 

2.	 Sample preservatives indicated in Table 4-1 should be supplied by the 
laboratory in each of the appropriate sample containers. 

3.	 When transferring the water from the Waterra sampler to the sample 
container, care must be taken to avoid agitation of the sample, which 
would promote the loss of chemical constituents due to volatilization. 
Refer to Table 4-1 for a list of sample collection, handling and 
analytical procedures. 

4.	 The samples must be collected and packaged quickly, to avoid losses 
of volatile constituents. The sample containers must not contain air 
spaces or bubbles. 

5.	 Label all containers properly, and then package for delivery to the 
laboratory. Include a completed chain-of-custody form and "ice" packs. 

6.	 Ship the samples promptly to a NYSDOH-certified laboratory. 

In each round of sampling, one trip blank and one duplicate sample must be 

analyzed in order to achieve QA/QC of all sampling events. The trip blank is filled 

with analytically pure water by the laboratory, is shipped to the Site, and then 
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shipped back to the laboratory for analysis. The trip blank must not be opened 

except at the laboratory. 

The duplicate sample should be collected from one of the six wells, and 

submitted for analysis in order to determine sample representativeness. The 

duplicate sample should be labeled and presented to the laboratory in a manner so 

that the laboratory will not be aware that it is a duplicate sample. The duplicate 

sample must be collected following the procedures described above. 

Although the Remedial Design Report requires the collection and analysis of 

a field blank during all well sampling events, this is not necessary because each well 

contains a dedicated sampler. Cross-eontamination of samples due to field 

decontamination procedures is not possible since the sampling equipment never 

requires decontamination. 

4.7.2 Monitoring Well Analytical Requirements 

All monitoring well samples must be analyzed for VOCS in accordance with 

EPA Method 624. Sample collection, handling, and testing procedures and protocols 

for downgradient well sampling are summarized in Table 4-1. Results of this 

sampling should be recorded on Figure 5-13 located at the end of Chapter 5. 
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TABLE 4-1
 
SAMPLE COLLECTION, HANDUNG AND TESTING
 

PROTOCOLS AND PROCEDURES
 

Sample Analytical EPA Test Container 
Category Parameters Method Type Size Preservative 

Recovered 
Ground 
Water*** 

VOCS 
pH 
TSS 
TOC 

Flashpoint 
Sulfides 
Cyanides 

RCRA Metals 
+ Cu, Ni, Zn 

624 
150.1 
160.2 
415.1 

ASTM D93-77 
376.2 
335.2 

--

glass 
polyethylene 
polyethylene 

glass 
glass 

polyethylene 
polyethylene 
polyethylene 

40 ml* 
500 ml 
500ml 
40 m1 
4 oz. 

500 ml 
1 liter 
500 ml 

none** 
none 
none 

H2SO4 
none 

Zn-acetate 
NaOH 
RN03 

F039 Multi-
Source Leachate 

Parameters 

Various *** *** *** 

Recovered VOCs TO14 Summa -- none 
Landfill Methane None-perform Containers 
Vapor a natural gas 

scan by Fill-
GC 

VTS Influent VOCs T014 Summa -- none 
and Effluent Methane None-perform Containers 
Samples a natural gas 

scan by FID
GC 

Site VOCS 624 glass 40 ml none** 
Monitoring 
Wells 

* 40 ml glass vials must have teflon caps and septums. 
** No preservative is required for these VOC samples since they will be shipped and 

analyzed by the laboratory within seven days. 
*** Coordinate these requirements with Norton Company. 
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TABLE 4-2 
LABORATORY REFERENCES 

1.	 Standard Methods for the Examination of Water and Wastewater - 17th Edition; 
Americ3.n Public Health Association, 1015 Fifteenth Street, N.W., Washington, D.C. 
20036, 1988. 

2.	 "Microbiological Methods for Monitoring the Environment, Water, and Waste", U.S. 
Environmental Protection Agency, EPA-600/8-78-o17, 1978. 

3.	 "Methods for Chemical Analysis of Water and Wastes", U.S. Environmental 
Protection Agency, EPA-600/4-79-020, 1979. 

4.	 "Methods for Analysis of Inorganic Substances in Water and Fluvial Sediments", U.S. 
Department of the Interior, U.S. Geological Survey, Open File Report 85-495, 1986. 
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TABLE 4-3
 
SAMPLING EQUIPMENT
 

Sampling Equipment* Quantity 

Rubber Gloves 1 box 

Splash Goggles 2 pairs 

Trowels 2 

Packing Material 

Chain-of-Custody Forms 

*	 Refer to Chapter 6 for safety equipment to be worn when entering the ground water 
storage tanks. 
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5.0 RECORDS AND REPORTS
 

5.1 General Discussion 

The purpose of this chapter is to describe in detail the records and reports that serve 

to document the operation and performance of the Plant. The records have been organized 

to include operating data which will be available from the Plant computer, and data which 

must be recorded based on Plant inspections. The reporting forms contained in this chapter 

should be filled out regularly. Although the Plant computer will record many critical Plant 

data, the Operator should not depend on the data files as the sole record of Plant 

performance. 

5.1.1 Importance of Plant Records 

The maintenance of complete and accurate records is essential to the proper 

and efficient operation of the Plant. These records provide a comprehensive and 

continuous account of Plant performance, from which operational procedures are 

evaluated and modified as necessary, and from which required reports are prepared. 

Plant records are also an important source of information for scheduling Plant 

maintenance and repairs, and for justifying Plant expansions or modifications if 

needed. To achieve these goals, it is important that entries are made in the Plant 

operating records routinely and accurately, and that changes in the key control 

parameters are recognized early through timely evaluation of the recorded data. 

In addition, Plant data files created by the computer should be downloaded 

regularly to electronic storage media (e.g., floppy disks, tapes). Backup copies of all 

Plant data should be maintained. 
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5.1.2 Use of Graphs and Trend Charts 

Plotting and graphing of the key operational parameters are of great value to 

the Plant operating personnel in providing an easily recognizable visual indication of 

changes in Plant efficiency. Such regular plotting of data may reveal unexpected 

trends which can trigger early corrective action and prevent operational disturbances. 

Trend charts developed from the plotted data will show short term and long term 

trends in Plant operation and may be used to justify and support changes or 

modifications to monitoring or operational procedures. 

Process control data should be plotted on a daily, weekly, or monthly basis 

dependent upon the prescribed frequency for testing. Daily plots showing large 

variations indicate that operational errors and/or calculation errors are being 

committed. Weekly and monthly plots will show long term changes in process 

efficiency. 

5.1.3 Storage of Records and Reports 

Records and reports must be readily retrievable if they are to be of any value 

in the operation and control of the Plant. Thus, the establishment of an efficient 

storage and filing system is essential. The record storage and filing system shouldfbe 

located in the Building. Files should be maintained in file folders which are stored 

in filing cabinets. The files should be arranged in accordance with a logically 

designed filing system to enable rapid retrieval of records, reports, and technical data 

when needed. Manuals and reference books should be catalogued and stored in an 

orderly manner on book shelves. Record drawings and other plans should be stored 

on hanging plan file racks as noted hereafter. 
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5.2 Physical Records 

5.2.1 Plant Engineering Data 

5.2.1.1 Record Drawings 

A complete set of Record (liAs-Built") Drawings of the Plant should be 

maintained at the Plant for ready reference by operating personnel. The 

drawings should be protected by stiff cover sheets, clamped on a hanging plan 

file, and stored on a plan rack for protection and easy access. 

A set of reproducible Record Drawings is maintained by Norton at 

their manufacturing facility. 

5.2.1.2 Construction Specifications 

A bound set of the technical sections of the construction specifications 

for the Plant, including all addenda, should be maintained at the Plant for 

ready reference by operating personnel. 

5.2.1.3 Plant Design Notebook 

Applicable design data and information from the Plant Design 

Notebook have been incorporated into this manual. 
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5.2.1.4 Permits 

As previously noted in Chapter 2, a copy of the air permit for the Plant 

is included in Appendix D to this manual. In addition, copies of the 

construction permits and building permits are also included in Appendix D. 

A copy of the building permit should be maintained at the Plant for reference 

by operating personnel and for review by regulatory personnel during periodic 

site inspections. 

5.2.2 Plant Equipment Data 

5.2.2.1 Shop Drawing Submittals 

A complete set of approved shop drawings, manufacturers' brochures, 

O&M manuals, and related submittal data from the Plant construction 

contractor, and later replacement equipment suppliers, should be maintained 

at the Plant for reference by operating and maintenance personnel. 

Manufacturer O&M manuals for all Plant equipment items are 

included as Appendix L to this O&M Manual. The manufacturer O&M 

manuals include the approved shop drawing for the appropriate equipment 

item. 

5.2.2.2 Equipment History· Cards/Forms 

Records of the equipment used in the Plant should be maintained on 

Equipment History Cards or Forms, as described and illustrated in Chapter 

12, or on a computer database. 
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5.3 Plant Operating Records 

Plant operating records are the recorded results of observations, tests, and 

measurements perfonned during the operation and maintenance of the Plant. Data to be 

recorded and maintained should be only the data necessary to control the processes, to 

record the operating conditions, or to provide data for the preparation of the required 

reports listed hereafter. 

Reporting forms for the Plant have been developed using the Microsoft Excel 

spreadsheet program, and are described in more detail in the following subsections. Norton 

may wish to track the data for the Reports utilizing these spreadsheets on an off-site 

computer. 

5.3.1 Plant Control Records 

The Plant control records consist of the Process Reports developed specifically 

for the Plant. The Process Reports should be maintained by the Plant operator and 

will provide a record of the general Plant operating conditions. Recorded data 

include equipment operational and control status, flow measurements, 

instrumentation readings, etc. Unusual conditions and maintenance/repairs should 

be entered in the comments section of the appropriate operating report and further 

discussed in the operator's log if warranted. 

The Process Reporting Forms listed below have been specifically developed 

for this Plant, and all applicable Reporting Forms should be filled out as appropriate 

during operator Plant visits. All of these Reporting Forms are located at the end of 

this chapter. 
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Figure No. Operating Report 

5 - 1 Ground Water Recovery Well No. * 

5-2 Ground Water Storage Tank TK-500 and 

Transfer Pumps 

5-3 Ground Water Storage Tank TK-501 and 

Transfer Pumps 

5-4 Ground Water Disposal Report 

5-5 Vapor Recovery Network 410 

5-6 Vapor Recovery Network 420 

5-7 Vapor Recovery Network 430 

5-8 Vapor Treatment System VTS 

5-9 Miscellaneous Equipment 

5 -10 Plant Alarm Log 

* A report must be filled out for each of the six wells. 

5.3.2 Laboratory Records 

All laboratory work will be performed by an outside laboratory. Data from 

laboratory tests of ground water samples and air samples should be maintained in a 

loose leaf binder or other appropriate filing system as selected by Norton. Any of 

the Laboratory Reports developed in accordance with Chapter 4 are also used as 

Plant control records, insofar as the laboratory test results contained therein are 

utilized in making adjustments to the process flows. 

The Laboratory Reporting Forms listed below summarize the Plant data to 

be obtained through laboratory sample analyses, and should be used as a supplement 
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to the actual laboratory reports. The Laboratory Reporting Forms are located at the 

end of this chapter. 

Figure No.	 Laboratory Analyses Summary Report 

5 - 11 VTS Influent and Effluent Vapor Quality 

5 - 12 Recovered Landfill Vapor Quality 

5 - 13 Ground Water Quality in Downgradient 
Monitoring Wells 

5 - 14 Ground Water Quality in Storage Tanks 

5.3.3	 Maintenance Records 

The establishment of a good maintenance management system is a necessary 

supplement to the establishment of proper Plant operating procedures. The details 

of such a system are set forth in Chapter 12 of this manual. The records and forms 

associated with the maintenance management system are discussed in detail in that 

chapter. They are summarized herein for general familiarization: 

1.	 Maintenance Planning Records - Schedule boards, maintenance work 
orders, standard maintenance procedures, and workload projections 
used for orderly and scheduled accomplishment of recurring 
maintenance work. 

2.	 Equipment History Cards or Forms - (Discussed in Chapter 12). 

3.	 Storage Area Records - Inventory cards, purchase order logs, and 
replenishment schedules required for proper management of spare part 
and consumable supply inventories. 
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5.3.4 Site Maintenance Records 

The specific requirements for the maintenance of the Site grounds are 

discussed in Chapter 13 of this manual. The Reporting Forms associated with the 

implementation of Site maintenance are listed below, and are located at the end of 

this chapter. 

Figure No. Site Maintenance Report 

5 - 15 Slurry Wall Piezometer Well Levels 

5 - 16 Restoration Site Monitoring Well Levels 

5 - 17 Site Maintenance Summary 

5 - 18 Site Sampling Locations 

5.4 Plant Administrative Records 

The official personnel and fiscal records related to the operation and maintenance 

of the Plant are maintained by Norton management. Supplementary local records pertaining 

to these administrative functions should be maintained by the operator for effective control 

of day-to-day operations, and to provide information to his supervisor(s) and Norton. 

Suggested record formats, contents, and use are discussed below. 

5.4.1 Personnel Records 

The basic types of local personnel records maintained by the Plant supervisory 

personnel include: 
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1. Operator Attendance Records 

2. Visitor Sign-in Sheet 

Operator attendance records should be maintained to provide documentation 

of the amount of time spent at the Plant by the operator and/or his assistants. This 

information may be required for regulatory authorities. An operator sign-in sheet 

(Figure 5-19) has been developed for this purpose, and is included at the end of this 

chapter. 

It is also recommended that records be kept of all visitors to the Plant. All 

visitors should be required to sign in on the visitor sign-in sheet included as Figure 

5-20. 

5.4.2 Operating Cost Records 

The operator should maintain cost records for proper control of expenditures 

on a daily basis, and to provide current information on Plant operating costs. These 

records serve to supplement Norton's official accounting and bookkeeping records, 

and provide a basis for budget preparation and support for capital expenditure 

requests. 

The operator may wish to track the operating costs given in Figure 5-21. It 

is recommended that the operator develop a form for any additional operating costs 

he feels warrant tracking. In addition, a monthly operating summary is included as 

Figure 5-22. 
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5.5 Reports 

5.5.1 Required Monitoring & Evaluation of Remedial Program 

The Consent Order requires that Norton prepare and submit periodic 

monitoring reports to the NYSDEC, in order to demonstrate that all components of 

the Remedial Program are operating effectively. These reporting requirements are 

identified in the Remedial Design Report, and are summarized herein for reference 

purposes. 

This monitoring consists of the following key elements: 

1.	 Monitoring of the piezometric performance of the slurry wall. 

2.	 Monitoring of ground water quality downgradient of the Landfill and 
Restoration Site. 

It is anticipated that all reports submitted to NYSDEC will be in the form of 

letter reports, with all laboratory analyses and documentation attached. Several of 

the reporting forms included at the end of this chapter can also be used for reporting 

purposes, as backup data. In addition, all reports submitted to NYSDEC should 

include a completed copy of Figure 5-18 - "Site Sampling Locations" which is a site 

map showing all sampling and monitoring locations. Specific sampling procedures 

and laboratory analyses required as part of the reports are presented in Chapter 4 

of this manual. Actual reporting requirements and frequencies are presented below. 
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All reports sent to NYSDEC should be addressed to the following: 

Eric Hamilton 

Regional Hazardous Waste Engineer 

NYSDEC Region IV 

2176 Guilderland Avenue 

Schenectady, NY 12306 

Copies of all reports and data submitted to NYSDEC must be retained on

Site by the operator. All reporting requirements are summarized on Table 5-1, 

which is located at the end of this chapter. 

Pursuant to the Consent Order, at least 10 working days advance notice of all, 

sampling to be performed must be given to NYSDEC before the sampling occurs. 

5.5.1.1 Piezometric Performance of Slurry Wall 

The piezometric performance of the slurry wall must be reported to 

NYSDEC throughout the duration of the Remedial Program. ,This' 

performance is evaluated by obtaining ground water levels from the five pairs, 

of piezometer wells listed below. Refer to the Record Drawings and Figure 

5-18 for the location of these wells. 

1. 

2. 

3. 

4. 

Upgradient Wells W-411 and W-455 

Upgradient Wells W-421 and W-451 

Downgradient Wells W-464 and W-464A 

Downgradient Wells W-454 and W-454A 
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5.	 Downgradient Wells W-453 and W-453A 

The results of these well level readings may be documented on Form 

5-15 - "Slurry Wall Piezometer Well Levels". In addition, Figure 5-18 should 

be completed to show the locations of the ten piezometer wells. A copy of 

both figures shall be submitted to NYSDEC. 

During the start-up phase of the ground water recovery system, sets of i 

water level measurements will be collected from the five piezometer pairs on 

a twice per week basis for the first two weeks of operation, and on a weekly 

basis for the next six weeks. 

Well level measurements will then be collected monthly for four 

months, and quarterly thereafter for the duration of the Remedial Program. 

In addition to the slurry wall piezometer pairs, water elevation levels 

must be measured in the Site monitoring wells on a monthly basis during the 

first six months of operation, on a quarterly basis through the first two years 

of operation, and on a semi-annual basis thereafter for the duration of the 

Remedial Program. These Site monitoring well levels may be documented 

and reported on Figure 5-16 - "Restoration Site Monitoring Well Levels". 

Note:	 All well level measurements obtained at the Site must be measured 

from the north side of the top of each well casing. 
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5.5.1.2 Downgradient Monitoring Well Sampling 

The Consent Order requires that ground water quality downgradient 

ofthe Landfill/Site be monitored and evaluated periodically through sampling 

and analysis, and the results submitted to NYSDEC. The purpose of this 

sampling is to verify that downgradient migration of contaminated ground 

water from the Landfill is not occurring. 

The actual sampling procedures and analytical requirements for these 

wells are presented in Section 4.7. 

Semi-annual sampling of the downgradient wells shall be performed for 

the first two years of operation (in June and December of each year). If after 

two years of operation of the Remedial Program, an inward potential 

hydraulic gradient is established and maintained, and no contingency plan 

water-quality triggers (presented in Section 2.6 of the Remedial Design 

Report) have been exceeded in a well for two successive sampling periods, the 

downgradient well sampling will be reduced to once every two years. 

Sampling will continue on that basis for 30 years. A re-evaluation of the 

monitoring program will be made every 5 years after shut down to determine 

if a less frequent monitoring schedule is suitable or if monitoring may be 

discontinued. 

The six wells selected for downgradient sampling are: 

1. Overburden Wells: MW-5, MW-6S, MW-7S, and MW-8S. 

2. Bedrock Wells: MW-6D and MW-8D. 
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Each report to be submitted to NYSDEC should consist of the laboratory 

analytical results, and a properly completed Figure 5-18 showing the location 

of the six sampled wells. This information should also be used to complete 

Form 5-13 for Plant record purposes. 

5.5.2 Recommended Monitoring and Evaluation of Remedial Program 

In addition to the Consent Order reporting requirements discussed in the 

previous section, the ROD also requires that monitoring and sampling of Site air 

quality and ground water quality be performed on a continuous basis in order to 

determine the effectiveness of the Remedial Program. Because the ROD does not 

list any specific sampling requirements, the following sections recommend sampling 

and analytical procedures and protocols that should be used to implement the 

general requirements stated in the ROD. 

5.5.2.1 Ground Water Quality Reports 

As discussed in Chapter 1, the recovered ground water will be 

transported to an appropriate off-Site disposal facility. The quality of 

recovered ground water will be tested for disposal purposes only, and will be 

sampled from the ground water storage tanks. The sampling procedures and 

recommended laboratory analyses for the recovered ground water are 

presented in Sections 4.3 of this manual. 

Although the frequency of sampling events is expected to be one 

sampling event for every 50,000 gallons disposed of, the actual sampling 

frequency will be determined by the selected disposal facility. All disposal 

facilities may not require identical analyses, therefore, sampling and analyses 

Rev 03/23/93 5-14 



should be carefully coordinated with the selected disposal facilities if 

applications will be sent to more than one facility. 

The analytical results of any ground water storage tank sampling event 

should be used to complete Figure 5-14 for Plant record purposes. In 

addition, copies of all analytical results from a sampling event should be sent 

to NYSDEC, along with copies of the manifest forms discussed in Section 

5.5.3.1, and with a completed Figure 5-18 identifying the tank which was 

sampled. 

The ground water transfer pumps must be operated in conjunction with 

the storage tanks to prevent ground water sediments from settling to the tank 

bottoms. Refer to Section 9.3.3 for additional pump information. In the 

future, should sediments deposit in the bottoms of the tanks, the sediments 

should be tested and disposed of in accordance with all applicable NYSDEC 

and USEPA hazardous waste regulations. Specific analytical parameters 

would have to be coordinated with the intended disposal facility. Refer to 

Section 4.4.2 for further discussion of analytical parameters. 

5.5.2.2 Landfill Vapor Quality Reports 

The quality ofvapors being recovered from the Landfill must be tested 

to demonstrate that the vapor recovery and treatment system is operating 

efficiently and safely. All testing will be performed at the vrs pad, and will 

consist of the following: 

1.	 Annual sampling of vrs performance. One sample will be 
obtained at the entrance to the oxidation chamber on the VfS, 
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and the other sample obtained from the exhaust stack of the 
VTS. 

2.	 Annual sampling of undiluted Landfill vapor from each of the 
three vapor recovery networks. The networks should be 
sampled approximately four months apart, or only after each 
network has been operating long enough to obtain a 
representative sample of the recovered vapor. 

Specific sampling procedures and recommended laboratory analyses are 

described in Sections 4.5 and 4.6, respectively, for the VTS testing and 

Landfill vapor testing. 

It is recommended that the VTS influent and effluent sampling be 

conducted in order to demonstrate that the VTS is effectively destroying 

contaminants in accordance with the 99% treatment efficiency stated in the 

Air Permit application, and is discharging vapors that meet the Air Permit 

limits. Results of this sampling should be recorded on Form 5-11 for Plant 

record purposes. Copies of the analytical results, and a completed Figure 5

18, should be forwarded to NYSDEC. 

The quality of vapor recovered from the Landfill shall be tested 

periodically to obtain data that will be used to help determine when each 

vapor recovery network should be turned on and off (refer also to Section 

9.5). Each network should be tested at least once per year by obtaining a 

vapor sample from the six inch headers at the VTS pad. Each network sho\lld 

be tested only after it has been operational for at least one week, to ensure : 

that the sample is representative of Landfill conditions. It is recommended 

that the sample from each of the three networks be scheduled four months 

apart, so that consistent and continuous data may be obtained. 
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One of the samples should be obtained at the same time the VTS 

samples are obtained, to demonstrate the interaction of the various dilution 

valves and the VfS. Using the schedule presented in Table 5-2, !it k 

recommended that the networks be sampled in February, June, and October 

of each year. Data obtained from these sampling events should be recorded 

on Figure 5-12 for Plant record purposes. Copies of the analytical results, 

along with a completed Figure 5-18, should be forwarded to NYSDEC. 

The first annual sampling of the VfS and one of the three networks! 

should be conducted as part of the VIS warranty performance testing some 

time in April or May of 1993, rather than in June, 1993. 

5.5.3 NYSDEC Hazardous Waste Activity Reports 

There are specific reporting requirements to NYSDEC related to the disposal 

of hazardous wastes from the Site. These requirements are explained in the 

following sections. 

5.5.3.1 Ground Water Disposal Manifest Forms 

Because the ground water has been classified as a RCRA hazardous 

waste, all shipments of ground water from the site to a RCRA subtitle C 

disposal facility must be accompanied by a Uniform Hazardous Waste 

Manifest Form. Blank copies of manifest forms are available from NYSDEC, 

however, many states require that the generator use manifest forms from the 

state where the waste will be disposed of. Therefore, the required manifest 

forms must be coordinated through the disposal facility, to determine the 

correct forms to use. The manifest form must identify the Site EPA ill 
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Number and the F039 (Multi-Source Leachate) Waste Code. In addition, all 

shipments must include a completed Land Disposal Notification and 

Certification Form, which notifies the disposal facility regarding the proper 

treatment/disposal of the waste. This form is usually available from the 

disposal facility. 

The manifest form contains instructions regarding distribution of 

copies. Required copies must be sent to NYSDEC's Manifest Section. 

In the future, if any sediments are removed from the ground water 

storage tanks, these sediments will also have to be properly disposed of and 

manifested in accordance with NYSDEC and USEPA regulations. These 

sediments would be classified as an F039 Multi-Source Leachate Non

wastewater for land disposal restrictions purposes, and the forms described 

above would have to accompany any shipments off of the Site. 

5.5.3.2 Generator's Annual Report of Disposal ActiVities 

Norton is required to complete a Generator's Annual Report of 

disposal activities, and submit this report to NYSDEC. This report must be 

submitted by March 1 each year. Forms for this report may be obtained by 

contacting NYSDEC. 

5.5.4 Monthly Operating Summary Report 

The Operator is responsible for preparing a monthly operating summary 

report for submittal to Norton at the beginning of each month. The Operating 
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Summary Report should be a comprehensive statement of the effectiveness of Plant 

operations for the past month. 

The Report should include a written narrative covering the following topics: 

1.	 Operating data summary. 

2.	 Management data summary 

3.	 Compliance with permit requirements. 

4.	 Abnormal events. 

.5.	 Major equipment failures. 

6.	 Requirements for capital improvements or maintenance, including 
budget considerations. 

The operating data entries are obtained from the operating reports described 

in Section 5.3. The management data are essentially cost-oriented. The operating 

cost records discussed in Section 5.4.2 are the primary source documents for this 

information. 

The operating data should be summarized on the form included as Figure 5-22 

and attached with the report narrative, along with a summary of monthly operating 

costs as outlined in Figure 5-21. 
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A copy of the complete monthly Operating Report should be sent to Paul 

Rappleyea of Norton company at the following address: 

Norton Company 

P.O. Box 808
 

Troy, New York 12181-0808
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TABLE 5-1
 
SUMMARY OF NYSDEC REPORTING REQUIREMENTS
 

Report Description Monitoring Location 
Monitoring 
Parameters 

Sampling 
Frequency· 

• Twice per week 
for first two weeks 

• Weekly for next six 
weeks 

• Monthly for next 
four months 

• Quarterly sampling 
for duration of the 
remedial program 

• Monthly for first 
six months 

• Quarterly for next 
eighteen months 

• Semi-annually for 
duration of the 
Remedial Program 

• Semi-annually for 

Proposed 
Sampling Dates 

Slurry Wall Piezometer 
Well Measurements 

Ten slurry wall piezometer 
wells. 

See Section 5.5.1.1 and 
Figure Nos. 5-15 & 5-18 

Well level 
measurements 

Future quarterly 
sampling in March, 
June, September, and 
December of each 
year 

Site Monitoring Well 
Level Measurements 

Eighteen site monitoring 
wells. 

See Section 5.5.1.1 and 
Figure Nos. 5-16 & 5-18 

Well level 
measurements 

Future quarterly 
sampling in March, 
June, September, and 
December of each 
year. 

Downgradient Monitoring MW-5 YOCs-EPA June, December of 
Well Sampling MW-6S Method 624 first two years. each year 

MW-6D Reevaluate with 
MW-7S NYSDEC after two 
MW-8S years of operations 
MW-8D 

See Section 5.5.1.2 and 
Figure No. 5-18 

• Assumed Plant startup is April 5, 1993 
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TABLE 5-2
 
SUMMARY OF RECOMMENDED REPORTING PARAMETERS
 

Report Description Monitoring Location 
Monitoring 
Parameters 

Sampling 
Frequency 

Proposed 
Sampling Dates 

Ground Water Quality 
Reports 

TK-500 or TK-501. 

See Section 4.3.1, Figure 5
18. 

See Section 4.3.2 As required by disposal 
facility 

As required by 
disposal facility 

VTS Influent and Effluent 
Vapor Quality 

VTS Sampling Ports: 

1. Entrance to oxidation 
chamber. 

2. Exhaust stack above 
catalytic pod 

See Section 4.6.1, Figure 5
18 

VOCs - EPA 
Method T014 

Methane - None: 
Use FID-GC 
method 

Annually June of each year 

Recovered Landfill Vapor 
Quality 

Six-inch headers at VTS pad. 

See Section 4.5.1, Figure 5
18 

VOCs - EPA 
Method TOl4 

Methane - None: 
Use FID-GC 
method 

Each network once per 
year. One network in 
conjunction with VTS 
Sampling 

One network in 
February. one in 
June, one in 
October 
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Figure 5-1
 
Ground Water Recovery Well No. _
 

Operating Report
 

)
 

)
 

::I:ttJ:ffII:ttEft~::\!\II!f!I!!I)::) ~IIII!I!!I~!~!~~~~I!I[I!!!!~~j~I[:jll~!!!~!i~!~I~~I~~!!!:!I!iIIII!I!!I~@\I!jfIi~Ii!i!~III~JII!!~II~1~~~~~t 
Date Time 

Instan Well Total Hours of Average 

Pump Pump Flow Well Level Totalizer Volume Running Operation Flow This 

Status Speed Rate Level Setpoint Reading This Period Time This Period Period 

On I Off Hz GPM Ft Ft Gallons Gallons Hours :~~~~~m~r~~mmjtI~1trmf~ GPM 

Percent 
Time 

Pumping Comments 

)
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Figure 5-2
 
Ground Water Storage Tank TK·500 and Transfer Pumps
 

Operating Report
 

Date Time Tank Fill 

Start Ongoing Full 

Tank 

Drain 

YIN 

TK-500 

Initial Readings 

Level Volume 

Feet Gallons 

TK-500 

Final Readings • 

Level • Volume· 

Feet Gallons 

Volume 

Disposed· 

Gallons 

Total 

Volume 

Disposed· 

Gallons 

TK-500 

Transfer 

Pump Status 

P-500 P-501 Off 

Pump 

Discharge 

Pressure 

PSI 

* If tank is not being drained, do not fill in these columns. 



( ( (
 

Figure 5-4
 
Ground Water Disposal Report
 

Tank Total Plant. 

Initial Final Volume Volume 

Date Time Tank Drained Volume Volume Disposed Disposed Disposal Facility Comments 

TK-SOO TK-501 Gallons Gallons Gallons Gallons 

• This table summarizes the disposal infonnation listed in Figures 5-2 and 5-3
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Figure 5·3
 

Ground Water Storage Tank TK·501 and Transfer Pumps
 
Operating Report
 

Date Time Tank Fill 

Start Ongoing Full 

Tank 

Drain 

TK-50l 

Initial Readings 

TK-50l 

Final Readings • Volume 

Disposed· 

Total 

Volume 

Disposed· 

TK-50l 

Transfer 

Pump Status 

Pump 

Discharge 

PressureLevel Volume Level· Volume· 

YIN Feet Gallons Feet Gallons Gallons Gallons P-500 P-50l Off PSI 

* If tank is not being drained, do not fill in these columns. 
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Figure 5-5
 

Vapor Recovery Network 410
 
Operating Report
 

) 

) 

• This Report must be completed when switching to or from this network, and at least bi-weekly when the network is operating. 

Date I Time 

~MiIttt~tftftJtffftit:tt: "H20 I "H20 

Well W411 Well W412 

Well I Vault 
Vacuum Vacuum 

Well W413 Well W414 Well W415 Header Total Total Hours 

Vault Well Vault Vault Well Vault Vault Well Vault Vault Well Vault Vault Flow at Dilution vrs vrs This 

Flow Vacuum Vacuum Flow Vacuum Vacuum Flow Vacuum Vacuum Flow Vacuum Vacuum Flow VfSPad Airflow Airflow LEL Runtime Period I Comments 

CFM "H2O "H2O CFM "H2O "H2O CFM "H2O "H2O CFM "H2O "H2O CFM CFM CFM CFM % Hours Hours It~~ft~tII~it~fttftitt~~tttIttItttt~~~ffi~ 



Figure 5-6
 
Vapor Recovery Network 420
 

Operating Report
) 

)
 

Date Time 

Well W-421 Well W-422 Well W-423 Well W-424 Well W-425 Header 
Flow at 

VfSPad 

Total 
Dilution 
Airflow 

Total 
vrs 

Airflow LEL 
vrs 

Runtime 

Hours 
This 

Period I Comments 
Well 

Vacuum 
Vault 

Vacuum 
Vault 
Flow 

Well 
Vacuum 

Vault 
Vacuum 

Vault 
Flow 

Well 
Vacuum 

Vault 
Vacuum 

Vault 
Flow 

Well 
Vacuum 

Vault 
Vacuum 

Vault 
Flow 

Well 
Vacuum 

Vault 
Vacuum 

Vault 
Flow 

:~~fff~trtItt~fW}I!Irttt! "H2O "H2O CFM "H2O "H2O CFM "H2O "H2O CFM "H2O "H2O CFM "H2O "H2O CFM CFM CFM CFM % Hours Hours Itt!~!~~!t!~!t!t~!~t!~t~~~!ttt~t~!~!tt~tt~rtrr~~r~I~:t! 

.. This Report must be completed when switching to or from this network, and at least bi-weekly when the network is operating. 

) 



Figure 5-7
 
Vapor Recovery Network 430
 

Operating Report
 
) 

) 

* This Report must be completed when switching to or from this network, and at least bi-weekly when the network is operating. 

Date I Time 

::~:ttttrnftt~tlttttt~tt~tttf 

Well W-431 Well W-432 Well W-433 Well W-434 Header Total Total 

Well Vault Vault Well Vault Vault Well Vault Vault Well Vault Vault Plow at Dilution vrs 
Vacuum Vacuum Plow Vacuum Vacuum Plow Vacuum Vacuum Plow Vacuum Vacuum Plow vrs Pad Airflow Airflow I LEL 

"H2O "H2O CFM "H2O "H2O CFM "H2O "H2O CFM "H2O "H2O CFM CFM CFM CFM I % 

vrs 
Runtime 
Hours 

Hours 
This 

Period I Comments 

Hours I:ff~~;~;~;~~~;~~~~~;~~~m;~~~ff;ttt~tttt;tttr~~~;tr~~~fff;ttttl 

) 



Vapor Treatment System vrs 
Operating Report 

l. 
Current Recovery Network 

V-4lO Flow IV-4201 Flow IV-4301 FlowDate Time 
fIfi:i:m:ffIIirtrlJJJfIf,:i:Iffit:i:ttmf:::rt: CFM tfffffJ CFM ItfifllH CFM 

) 

Landfill Tank Total Incinerator Incinerator Exhaust vrs vrs 
Header Headspace vrs Dilution Center Perimeter Stack Run Blower VIS 
Airflow Airflow Airflow Airflow Temp. Temp. Temp LEL Time Runtime Alarms 

CFM CFM CFM CFM DegF DegF DegF % Hours Hours ;·:~mm~~~~m~~tm~~@~~~;~;tmmm~~~~;~I~;~@~~;~;~~;wmm~~@mmm~mmmmm~;~@;;;~;~;m~m;mr 

)
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Figure 5-9
 
Miscellaneous Equipment
 

Operating Report
 

Transfer Pump 

p·SOO 

Transfer Pump 

P-SO! 

Air Compressor 

CMP-600 

Aftercooler 

AC-600 

Condensate Pump P-600 

PCV 

Date Time 

H-O-A On/Off 

Runtime 

Hours H-O-A On/Off 

Runtime 

Hours 

Operational/Shutdown Runtime 

Hours On/Off 

Runtime 

Hours H-O-A 

Runtime 

Hours 

Setting 

PSI 



Figure 5-10
 
Plant Alarm Log
 

Date Time Plant Alarm Cause Operator Response 



Figure 5-11
 
vrs Influent and Emuent Vapor Quality
 

Date Time 

Sample Sample vrs Benzene Toluene Ethylbenzene Xylenes Methane 

Collected Collected %LEL ppb ppb ppb ppb ppm Comments 

Oxidizer Influent 

Effluent Stack 

% Removal 

Oxidizer Influent 

Effluent Stack 

% Removal 

Oxidizer Influent 

Effluent Stack 

% Removal 

Oxidizer Influent 

Effluent Stack 

% Removal 

Oxidizer Influent 

Effluent Stack 

% Removal 

Oxidizer Influent 

Effluent Stack 

% Removal 

Oxidizer Influent 

Effluent Stack 

% Removal 

Oxidizer Influent 

Effluent Stack 

% Removal 

Oxidizer In fluent 

Effluent Stack 

% Removal 

Oxidizer Influent 

Effluent Stack 

% Removal 

Oxidizer Influent 

Effluent Stack 

% Removal 

Oxidizer Influent 

Effluent Stack 

% Removal 

Oxidizer Influent 

Effluent Stack 

% Removal 

Oxidizer Influent 

Effluent Stack 

% Removal 

Oxidizer Influent 

Effluent Stack 

% Removal 

Oxidizer Influent 

Effluent Stack 

% Removal 
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Figure 5-12
 
Recovered Landfill Vapor Quality
 

Date Time Analytical Results Landfill Total vrs 
Sample Sample Network Benzene Toluene Ethylbenzene Xylenes Methane vrs Flow Flow 

Collected Collected No. ppb ppb ppb ppb ppm %LEL CFM CFM Comments 



Figure 5-13
 
Ground Water Quality in Downgradient Monitoring Wells
 

Well Well Well Well Well Well 

Date MW-5 MW-6S MW-6D MW-7S MW-8S MW-8D 

Comments 

Sample 

Collected 

'IVOCs 

(Ppb) 

'IVOCS 

(ppb) 

'IVOCS 

(ppb) 

TVOCs 

(Ppb) 

TVOCs 

(Ppb) 

'IVOCS 

(Ppb) 



Figure 5-14
 
Ground Water Quality in Storage Tanks
 

Date 

Sample 

Storage 

Tank No. lVOCs pH Flashpoint TOC TSS 

List Any 

Elevated 

RCRA Metals CommentsCollected 500 / 501 (Ppb) Deg.F mg/I mg/I 
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Figure 5-15
 

Slurry Wall Piezometer Well Levels
 

Top of Casing 

Date: Date: Date: Date: 

Depth to Water Potential Depth to Water Potential Depth te Water Potential Depth to Water Potential 

Elev. Water Elev. Gradient Water Elev. Gradient Water Elev. Gradient Water Elev. Gradient 

Ft Ft Ft + /- Ft· Ft Ft + /- Ft· Ft Ft + /- Ft • Ft Ft + / - Ft • 

Upgradient Exterior Well W-411 48.75 

Piezometer Pair No.1 Interior Well W-455 54.77 

Upgradient Exterior Well W-421 46.35 

Piezometer Pair No.2 Interior Well W-451 52.29 

Downgradient Exterior Well W-464A 41.85 

Piezometer Pair No.1 Interior Well W-464 47.69 

Downgradient Exterior Well W-454A 42.25 

Piezometer Pair No.2 Interior Well W-454 47.98 

Downgradient Exterior Well W-453A 43.35 

Piezometer Pair No.3 Interior Well W-453 48.84 

• Positive sign indicates inward potential gradient. Negative sign indicates outward potential gradient. 

Top of Casing 

Date: Date: Date: Date: 

Depth to Water Potential Depth to Water Potential Depth to Water Potential Depth tq Water Potential 

Elev. Water Elev. Gradient Water Elev. Gradient Water Elev. Gradient Water Elev. Gradient 

FI Ft Ft + /- Fl • Ft Ft + /- Ft • Ft Ft + /- Ft· Ft Ft + /. Ft· 

Upgradienl Exterior Well W-411 48.75 

Piezometer Pair No. 1 Interior Well W-455 54.77 

Upgradient Exterior Well W-421 46.35 

Piezometer Pair No.2 Interior Well W-451 52.29 

Downgradient Exterior Well W-464A 41.85 

Piezometer Pair No.1 Interior Well W-464 47.69 

Downgradient Exterior Well W-454A 42.25 

Piezometer Pair No.2 Interior Well W-454 47.98 

Downgradient Exterior Well W-453A 43.35 

Piezometer Pair No.3 Interior Well W-453 48.84 

• Positive sign indicates inward potential gradient. Negative sign indicates outward potential gradient. 
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Figure 5-16
 
Restoration Site Monitoring Well Levels
 

Topor 

Casing 

Date: Date: Date: Date: Date: Date: Date: 

Depth to Water Depth to Water Depth to Water Depth to Water Depth to Water Depth to Water Depth to Water 

Monitoring Elevation Water Elev. Water Elev. Water Elev. Water Elev. Water Elev. Water Elev. Water Elev. 

Well No. Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft 

2S 42.75 

20 41.88 

3S 45.01 

3D 44.56 

40 59.93 

5 42.71 

6S 4151 

6D 41.04 

75 39.18 

7D 40.46 

8S 42.99 

80 43.52 

95 43.72 

90 42.69 

11 41.91 

12 42.34 

13 44.48 

15 52.83 



Figure 5-17
 
Site Maintenance Summary
 

Date Describe all Site maintenance performed in the field 

(e.g., mowed cap, repaired drainage channel erosion, etc.) List all problems identified in the field 



l 1-/ MW-9D 

/ co MW-11MW-9S 
° 

MW-5 

° MW-6S MW-2D 
MW-6D ° 

MW-~ °MW-2S 

MW-3S MW-~ MW-12MW-13° 
° 

MW-453A 

VR-421 

° 

VR-411
 
o
 

MW-BS 
8 

MW-BD 

°MW-464A 

:0 AW-455 

SLURRY WALL 

~~N410 
·~N420 

N430 

TK-500~ TK-501 

° MW-4D 

T11U! 

THE LOCATIONS INDICATED ON THIS SITE MAP (AS DARKENED CIRCLES)
 
WERE SAMPLED TO OBTAIN DATA FOR THE FOLLOWING REPORT: ISITE SAMPLING LOCATIONS
 

__ PIEZOMETRIC PERFORMANCE OF THE SLURRY WALL 
_MlP _ __ SITE MONITORING WELL WATER LEVELS 

__ DOWNGRADIENT MONITORING ~J;;.l SAMPLING NORTON COMPANY 
__ GROUND WATER QUALITY IN STORAGE TANK TK__ 

*"'U 

__ RECOVERED LANDFILL VAPOR QUALITY FROM NETWORK __ 1""160' 
__ VTS INFLUENT AND EFFLUENT VAPOR QUALITY b:o---r.=-=--~~----l~m;--15-18 

~18 3/17/93 

)
 

)
 



Figure 5-19
 
Operator Sign-in Sheet
 

Name Date Time In Time Out Hours 
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Figure 5-20
 
Norton Restoration Site
 

Visitor Sign-in Sheet
 

Date Name Company Purpose of Visit Time In Time Out Hours 



Figure 5-21
 
Monthly Operating Costs
 

Month: Year:
 

Item Quantity Unit Cost Sub-Total Comments 

1. Electricity 

2. Potable Water 

3. Telephone 

4. Security 

5. Ground Water Disposal 

6. Sediment Disposal 

7. Maintenance & Repair 

a. Contractor Services 

b. Supplies & Spare Parts 

8. Laboratory Services 

9. Emergency Services 

10. Operator 

11. Operator's Assistant 

Total: 



Figure 5-22 
Monthly Operating Summary 
Month: Year: 

Item 

This 

Month 

Previous 

Month 

Year-to-Date 

Total 

1. Volume of Water Disposed 
(Gallons) 

2. Volume of Sediment Disposed 
(Cubic Yards) 

3. Power Usage 
(Kilowatt hours) 

4. Potable Water Consumption 
(Gallons) 



6.0 HEALTH AND SAFETY
 

6.1 General Discussion 

The collection and storage of contaminated ground water, and the collection and 

treatment of contaminated Landfill vapors are inherently dangerous activities. Both process 

streams contain volatile organic compounds (VOCS) that are carcinogenic (e.g., benzene) 

and VOCS that may be present in concentrations that would present short-term or long-term 

exposure hazards (e.g., benzene and toluene). In addition, the chemical constituents present 

in the contaminated Landfill media have not been thoroughly identified, and the ongoing 

rec.overy of these process streams may yield chemical contaminants that are not currently 

known to be present in the Landfill. 

Other potential hazards associated with operation of the Plant include but are not 

limited to: 

The working areas inside the Building may present a slipping hazard in the 

event of a spill. 

Oxygen-deficient and explosive conditions may exist in confined-space areas 

subject to occasional personnel entry (e.g., vaults and ground water storage 

tanks). 

Electrical hazards may exist where moisture is present adjacent to electrical 

motors, instrumentation, and control equipment. 
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Because of these potential hazards, it is extremely important that all personnel engaged in 

the operation and maintenance of the Plant be well trained in health and safety practices, 

and in the use of safety equipment. 

It is the intent of this chapter to outline the more common hazards involved in the 

operation and maintenance of the Plant, and to describe the health and safety practices 

related thereto. The safety and health rules and procedures described herein should be 

considered as minimum requirements. Supplemental procedures should be developed and 

promulgated by Plant management where experience demonstrates that more stringent 

requirements are needed. 

A more detailed Health and Safety Plan (HASP) has been developed for the 

operation of the Plant and is included in this manual as Appendix F. The potential chemical 

hazards (mainly VOCs) associated with the contaminated ground water and vapor recovered 

from within the Landfill, and personal protection requirements for handling of these process 

streams, are addressed in the HASP rather than in this chapter. The HASP has been 

developed on the basis of data and information collected during the environmental Site 

investigations, and standard health and safety practices. 

A copy of the American Red Cross Standard First Aid Manual is included as 

Appendix G. 

6.2 Health and Safety Program 

6.2.1 Health and Safety Management 

Responsibility for the safe operation of the Plant, and management of the 

health and safety program, rests with the operator who is responsible for assisting 
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with the development and implementation of a working health and safety program 

consisting of the following major elements: 

1.	 Providing and maintaining a safe and healthful working environment 
by frequently inspecting Plant layout, surroundings, equipment, and 
tools. 

2.	 Properly selecting, hiring, and placing employees to ensure that they 
are physically and mentally fit to do the work required. 

3.	 Providing adequate training and education for employees in order to 
preclude personal injuries during operation and maintenance of the 
Plant. 

4.	 Providing supervision and leadership to make every employee safety
conscious through safety meetings, safety posters, and distribution of 
articles on safe practices. 

5.	 Immediate reporting of accidents and injuries to ensure full personal 
and legal protection for both the employee and employer. Figure 6-1 
at the end of this chapter shows a sample Accident Report Form, 
which must be submitted to Paul Rappleyea of Norton Company in the 
event of an accident at the Plant. 

6.	 Thorough investigation of accidents and injuries in order to determine 
corrective actions, prevent a recurrence of similar events, and to 
increase the safety awareness of all employees. 

7.	 Checking, cleaning, repairing, or replacing all safety equipment at 
regular intervals. 

6.2.2	 Emergency Telephone Numbers 

A comprehensive listing of all emergency telephone numbers is contained in 

the HASP, in Appendix F. This listing should be posted in conspicuous locations in 
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the Building. The specific emergency contacts incorporated in the Plant safety 

program are provided in Table 6-1 for easy access. 

6.2.3 Safety and Emergency Equipment 

At a minimum, the safety and emergency equipment listed in Tables 6-2, 6-3, 

and 6-4 should be procured as necessary, and stored in the Building, unless otherwise 

noted. This inventory of safety equipment should be inspected frequently by the 

operator to verify its completeness and proper condition. The listed items are 

separate from the maintenance tools and equipment described in Chapter 12. They 

should be maintained as separate inventories and used exclusively in the execution 

of safety practices. All safety equipment should be OSHA approved. 

Two fire extinguishers are located in the Building and are mounted on each 

of the center Building columns. The Building fire extinguishers are Amerex model 

371, Halon 1211, 13 lb. extinguishers. Halon 1211 is used in these extinguishers to 

protect the computer and other electrical equipment inside the Building. One 

extinguisher is located inside the gate of the VTS pad. This fire extinguisher is an 

Amerex model 441, dry chemical, 10 lb. extinguisher. All three extinguishers are 

rated for Class A (ordinary combustibles), Class B (flammable liquids and gases), and 

Class C (energized electrical equipment) fires. All fire extinguishers should be 

inspected and tested annually to ensure proper operation, and should be re-charged 

as required to maintain a full charge. 

A portable, eight gallon capacity, combination emergency eye wash/emergency 

shower is located in the Building for use in the event of a personal injury or exposure 

that requires rinsing of the body or eyes. The unit is mounted between the ground 

water storage tanks in the vicinity of the Building sump, and can be refilled using the 
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Plant water tap at the North wall of the Building. Refer to the vendor O&M 

Manuals in Appendix L for further information regarding the safety equipment 

discussed above. 

6.2.4 Safety Valves 

The Plant contains pressurized and negatively pressurized (vacuum) piping, 

as well as v~ssels that are under either a pressure or vacuum. In order to prevent 

damage to personnel and equipment, safety valves are utilized to relieve excess 

pressure or vacuum in piping and vessels before it becomes a health and safety 

hazard. The safety valves located throughout the Plant are listed in Table 10-1, 

which gives the description, location, manufacturer, and relief pressure setpoint for 

each valve. All safety valves should be tested and certified annually with respect to 

their relief pressure settings. The safety valves installed in the Plant are summarized 

below for easy reference. 

Tag No. Description Location 

PSV-3001 Air and Vacuum Relief Valve Ground Water line in 
Vault V-306 

PSC-5000 Flame Arrestor Top of Tank TK-500 

PSV-5000 Pressure Relief Valve/Manhole Top of Tank TK-500 

PSC-5001 Flame Arrestor Top of Tank TK-501 

PSV-5001 Pressure Relief Valve/Manhole Top of Tank TK-501 

PSC-5002 Flame Arrestor Vent line from 
tanker truck. Interior 
west building wall. 

PSV-5002 Vacuum Relief Valve Top of Tank TK-500 

PSV-5003 Vacuum Relief Valve Top of Tank TK-501 
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PSV-5002 Pressure Relief Valve	 Top of Tanks TK
500 and TK-501 via 
a common header. 

The ~ir compressor CMP-600 receiver tank also contains a built-in pressure 

relief valve to prevent over-pressurization of the receiver tank in the event that 

pressure switch PS-6000 fails. This relief valve opens at a receiver tank pressure of 

approximately 250 psi. 

6.3 Health and Safety Practices 

Specific potential hazards and related health and safety practices associated with the 

operation and maintenance of the Plant can be divided into the following broad categories: 

1. General Health Hazards 

2. Ground Water Recovery System Hazards 

3. Vapor Recovery System Hazards 

4. Mechanical Hazards 

5. Electrical Hazards 

6. Chemical Hazards 

7. Confined Space Hazards 

8. Explosive/Fire Hazards 

9. Burn Hazards 

Each of these potential hazards and appropriate safety and health procedures are 

discussed in the following subsections. 

Rev 03/23/93	 6-6 



6.3.1	 General Health Hazards 

The following are some of the general protective measures and precautions 

that should be taken during Plant operations: 

As discussed in Chapter 7, there is a potable water supply to the Plant. 
However, since this water supply will be used for maintenance 
purposes associated with contaminated ground water and vapors at the 
Site, it should not be used as a source of potable water. Refer to 
Section 7.6 in this manual. All other water sources should be 
considered contaminated and should be avoided. 

2.	 No cut or scratch should be considered too minor to receive attention. 
A fully stocked first-aid kit must be maintained to treat minor cuts and 
scratches. Major cuts should receive the attention of a physician. 

3.	 Apparel such as rubberized cotton gloves, rubber boots, or rubber suits 
must be worn when employees cannot avoid contact with ground water 
in such places as tanks or vaults. Refer to the HASP for more detailed 
information. 

4.	 Smoking should be avoided while on the Site. 

5.	 An excellent rule to observe while performing duties which will require 
intimate contact with ground water or sediments is to "keep the hands 
below one's collar". 

6.	 Personnel who have performed any Plant tasks should wash their hands 
with hot water and soap, especially before eating or smoking. 

7.	 Employees should at all times exercise good judgement in maintaining 
proper hygiene. 
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6.3.2	 Ground Water Recovery System Hazards 

Chemical hazards associated with handling of contaminated ground water are 

addressed in the HASP, which is located in Appendix F. 
,. 

~otenti~ hazards inherent to the inspection, cleaning, maintenance and repair 

of the ground water recovery system piping and vaults primarily involve oxygen

deficient, explosive or VOC contaminated atmospheres, and lifting of heavy objects. 

Specific safety practices relating to these hazards are as follows: 

1.	 Extinguish all smoking materials before operung a vault cover 
(personnel should not be smoking on-Site). 

2.	 Never enter a vault until the atmosphere has been tested. Refer to the 
HASP for additional information. 

3.	 If testing indicates that a hazardous atmosphere is present in the vault, 
allow the vault to air out, and induce fresh air into the vault if 
required. Retest the vault atmosphere before attempting to reenter 
the vault. 

4.	 There should always be sufficient manpower available to do the job 
without hazard to life or limb. 

5.	 Every vault has been provided with a cover. While any vault cover is 
open, the vault shall be constantly attended. 

6.	 Inspect the vault before entering it. The vaults contain 10" ductile iron 
sleeves, as well as ground water recovery piping and tubing, bubbler 
tubing, and electrical wires. The vaults have very little foot room, and 
can present a tripping hazard, which can lead to foot and ankle injuries 
as well as falls. 

7.	 Any work performed in the vault should always be performed with the 
vault door wide open. Once inside the vault do not partially close the 
vault door. 
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8.	 Each of the ductile iron sleeves is equipped with a blind flange (the 
blind flange on the recovery well is tapped with fittings). If any of 
these blind flanges have to be removed, the operator should exercise 
caution in lifting and setting down the flange, since each blind flange 
will weigh between 30 and 60 pounds. 

9.	 All vault penetrations have been sealed vapor-tight, to prevent 
migration of volatile, explosive vapors into the vault. Once a blind 
flange has been removed, the operator should be aware that potentially 
explosive vapors may be migrating into the vault from the top of the 
recovery well. 

10.	 Prevent sparking of any kind in the vault. 

11.	 Prior to performing any maintenance on the submersible pumps, the 
following shutdown procedures must be implemented in the order 
presented: 

a.	 Press the "off' button at the speed controller (e.g., SIC-301O). 
b.	 Open the respective circuit breaker (e.g., Circuit Breaker No. 

3 for SIC-301O) in the Distribution Panel. 
c.	 Lockout/Tag the circuit breaker. Refer to the lockout and 

tagging procedures in Section 8.5.4 and in the HASP. 
d.	 Proceed to the vault and open the local disconnect switch. 

If these procedures are not implemented correctly, damage to the speed 

controller(s) is very probable, and injury may occur due to contact with live 

circuits. The local disconnect switch contains an auxiliary contact ahead of 

the switch mechanism, which will remain live if the circuit breaker is not 

opened. 

12.	 It is necessary that all workers be made aware of all hazards and know 
all safety precautions in reference to their work. 

13.	 Wear safety shoes when working in vaults. 
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6.3.3	 Vapor Recovery System Hazards 

Chemical hazards associated with the handling of the contaminated vapor 

streams are addressed in the HASP, which is located in Appendix F. 

Potential hazards inherent to the inspection, cleaning, maintenance, and repair 

of the vapor recOvery system piping and vaults primarily involve oxygen-deficient, 

explosive, or YOC-contaminated atmospheres. Specific safety practices relating to 

these hazards are as follows: 

1.	 Extinguish all smoking materials before opening a vault cover 
(personnel should not be smoking on-site). 

2.	 Never enter a vault until the atmosphere has been tested. Refer to the 
HASP for additional information. 

3.	 If testing indicates that a hazardous atmosphere is present in the vault, 
allow the vault to air out, and induce fresh air into the vault if 
required. Retest the vault atmosphere before attempting to reenter 
the vault. 

4.	 Every vault has been provided with a cover. While any vault cover is 
open, the vault shall be constantly attended. 

5.	 Inspect the vault before entering it. The vaults have very little foot 
room, and can present a tripping hazard, which can lead to foot and 
ankle injuries as well as falls. 

6.	 Any work performed in the vault should always be performed with the 
vault door wide open. Once inside the vault do not partially close the 
vault door. 

7.	 A bleed valve has been installed in each vault header, to remove 
vapors from the vault via the applied vacuum in the line. When any 
recovery network is not operating, the operator should be aware that 
potentially explosive vapors may be migrating into the vault. This 
valve should be left open a crack at all times that the network is on-
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line. If no vapor recovery is taking place from the network this valve 
should be closed. 

8.	 Prevent sparking of any kind in the vault. 

9.	 It is necessary that all workers be made aware of all hazards and know 
all Safety precautions in reference to their work. 

10.	 Wear safety shoes when working in vaults. 

6.3.4 Mechanical Hazards 

The exposed moving parts of some equipment items pose a safety hazard to 

personnel working around the equipment. Injuries caused by moving parts can be 

prevented by installing stationary guards where necessary. These guards, which shield 

the moving part without interfering with their operation, should be considered for 

belts, wheels, shafts, and any couplings between a piece of equipment and its drive 

motor. Manufacturer's protective guards have been furnished on the VIS, air 

compressor CMP-600, and transfer pumps P-500 and P-501. 

Guards should be kept in good condition and replaced if necessary. Bent or 

improperly fitting guards could rub and interfere with the movement of a belt, shaft, 

wheel, etc. Before a guard is replaced, the related equipment item should be shut 

off and the power disconnected. 

In addition, certain items of equipment (e.g., compressor CMP-600) may pose 

noise problems. High noise levels can result in permanent hearing damage to 

personnel in close contact with the equipment. Some form of ear protection such as 

headsets or ear plugs should be worn by personnel working near these units. 
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Personnel should verify that unusual noise levels are not the result of equipment 

malfunction before any corrective actions are taken. 

At no time should unauthorized personnel be allowed to approach equipment 

which poses a! s'afety threat, regardless of the presence of safety guards. 

6.3.5 Electrical Hazards 

Electrical maintenance and repairs should be performed only by qualified 

personnel. Specific safe practices for working with electrical equipment are as 

follows: 

1.	 Do not ground yourself in water or on pipes or drains. 

2.	 Positively "lock-out" and tag appropriate circuit breakers and 
disconnect switches, and test the circuit, before working on electrical 
equipment. Refer to Section 8.5.4. 

3.	 Test power leads at the equipment with a voltmeter before contacting 
any normally energized component. 

4.	 Keep all electrical controls accessible and well marked. 

5.	 Keep wires from becoming a tripping hazard. 

6.	 Work in pairs around electrical equipment. 

7.	 Switches which another person can tum on should be locked out and 
tagged with "Man on Line" signs when working on electrical 
equipment. 

8.	 Never use metal ladders around electrical equipment. 

9.	 Handle breaker wires as though they are "live" wires. 
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10.	 When there is a question about any electrical hazard, ask an electrician 
before you expose yourself to it. 

11.	 Do not use any part of your body to test a circuit. 

12.	 Ground all electric tools and equipment. 

13.	 Allow only authorized personnel to work on electrical equipment. 

If a person is exposed to severe electric shock and requires assistance, the 

following first aid procedures should be performed: 

1.	 The rescuer should disconnect the source of power from the equipment 
by opening the circuit breaker or disconnect switch, if possible. 

2.	 The rescuer should separate the victim from the contact by using a 
long, very dry pole, a dry rope or length of dry cloth. Be sure hands 
are dry and that rescuer is standing on a dry surface. 

3.	 If victim is unconscious, call for emergency medical assistance and 
begin artificial respiration, and treat for shock. 

6.3.6	 Chemical Hazards 

Hazards associated with the handling of contaminated environmental media 

are addressed in the HASP, which is located in Appendix F. 

At the present time, no chemicals are used in the Plant processes. Should 

chemicals be required in the future, appropriate safety precautions will be developed 

and included in a modified Section 6.3.6. 
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6.3.7	 Confined Space Hazards 

The ground water recovery vaults, vapor recovery vaults, and ground water 

storage tanks present potential confined space hazards. The potential hazards 

include oxygen deficient or explosive atmospheres. In addition, open vaults present 

a hazard for tripping and falling in. Specific safety practices related to confined 

space hazards are as follows: 

1.	 Extinguish all smoking materials before opening a vault cover or any 
entryway into a tank (personnel should not be smoking on-Site). 

2.	 Test the atmosphere of the confined space for oxygen deficiency and 
contaminant % LEL levels, before entering the confined space. The 
atmosphere should be checked frequently once inside the confined 
space. 

3.	 The tanks should be ventilated with a portable blower before entering. 
Tests on the tank atmosphere should be repeated and deemed normal 
before workers enter. ADEQUATE VENTILATION MUST BE 
MAINTAINED DURING WORK, AND TESTS REPEATED 
FREQUENTLY. 

4.	 Inspect entry areas before entering the confined space. The vaults 
have limited foot room and contain many tripping hazards. The 
ground water storage tanks may contain sediments and water, and may 
therefore be very slippery. 

5.	 Ground water must be drained from the tanks to the greatest extent 
possible before tank entry is attempted by personnel. 

6.	 Workers entering a tank must be under the constant observation of a 
standby worker outside the tank. All work should be planned out, 
including the means of evacuation and the standby worker's 
responsibilities. 

7.	 All workers entering a tank must wear a rescue harness and lifeline, 
to enable rescue in the event of an emergency. 
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8.	 The standby worker must remain in continuous communication with 
the confined workers. The standby worker must not leave the area, 
except to report an emergency if no one else is available. Under no 
circumstances shall the standby worker enter the tank. 

9.	 Use only safety, explosion-proof flashlights and power lighting. 

10.	 All electrical equipment to be used in the tanks must be in perfect 
condition and properly grounded. 

11.	 Only the manholes at the bottom of the tanks (24" Blind Flanges) 
should be used for tank entry. The pressure relief manholes at the top 
of the tanks should not be used for personnel entry, since platform 
grating or other means of support have not been installed on the tanks, 
as of the writing of this manual. The top manholes may be used to 
monitor the tank atmosphere. 

Use the following first aid procedure if a person has been exposed to oxygen 

deficient conditions or atmospheric contaminants: 

1.	 Initiate emergency response by notifying ambulance or other 
emergency servIce. 

2.	 Do not attempt to rescue the victim without proper respiratory 
equipment, unless it is possible to ventilate the area thoroughly. 

3.	 Remove the victim to an open area. 

4.	 If the victim is not breathing, administer artificial respiration by the 
mouth-to-mouth or CPR procedure. 

5.	 After breathing is restored, treat the victim for shock by maintaining 
victim in a prone position and taking steps to prevent loss of body 
heat. 

6.	 Obtain medical assistance and transport to hospital for observation and 
further treatment as required. 
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6.3.8	 Explosive/Fire Hazards 

, 

Potentially explosive levels of VOCs have been detected in ground water and 

soil vapors, withiIl the Landfill. VOCS will be present in the recovered ground water 

and vapOr streams. It is also expected that VOCS will be present in the headspace 

of the ground water storage tanks, after volatilizing from the ground water. 

Consequently, vapors present in the vaults, ground water storage tanks, and 

in the VTS may be flammable. When these vapors are mixed with oxygen in the air 

in correct proportions, explosive conditions exist. Refer to Sections 6.3.2 and 6.3.3 

for safety practices relating to these conditions. 

Ifan explosive or combustible atmosphere is ever detected in the Building, the 

following steps should be implemented: 

1.	 Notify supervisor, relating all available details. 

2.	 Request notification of police and fire department. 

3.	 Open all Building doors. 

4.	 Tum off any running engines and motors in the vicinity. 

5.	 Attempt to locate the source of the problem, and correct the situation 
if possible. 

The following procedures should be implemented at the Plant to prevent 

explosive accidents: 

1.	 Use non-sparking tools and explosion-proof flashlights when working 
in vaults or tanks. 
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2.	 Wear non-sparking footwear. 

3.	 Post "No Smoking" signs in the Building and at the vrs pad. 

4.	 Instruct employees in preventive action and control procedures in case 
of a fire. 

Norton should arrange with the Maplewood Fire Department, if possible, to 

conduct training sessions for Plant personnel in first aid and fire-fighting techniques, 

including proper use of hand fire extinguishers, early control steps, and personnel 

evacuation procedures. 

All Plant personnel should be instructed in the first aid treatment for burns, 

which are discussed in the following Section 6.3.9. 

6.3.9 Burn Hazards 

In addition to burns which may result from any fire or explosion at the Plant, 

there are several items of equipment that may run hot enough during normal 

operation to result in burns if a worker inadvertently touches a surface. 

These items include: 

1.	 MCP internal equipment. 

2.	 Motors for ground water transfer pumps P-500 and P-501. 

3.	 Air compressor CMP-600. 

4.	 Unit heaters EUH-1 and EUH-2. 

5.	 Vapor Treatment System VTS. 
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The vrs contains several items of internal equipment that may operate at 

elevated temperatures, including the blower, dedicated air compressor, thermal
,	 , 

oxidizer, exh~~~.t. st~~~ and associated process piping. 
t;l~ , ;~. ~
 

,,'"
 

Although the thermal oxidizer is well insulated, this unit will operate with 

internal temperatures as high as 2000°F. The temperature of the air flowing through 

the exhaust stack will be approximately 6000f' to 7000f'. 

All Plant personnel must exercise caution when working in the vicinity of any 

of this equipment and should be instructed in first aid treatment for bums. Bums 

to personnel are classified as follows: 

1.	 First degree burns - minor bums resulting from momentary contact with hot 

objects, hot water, or steam. Usual signs are: 

a.	 Slight redness and discoloration. 

b.	 Mild swelling and pain. 

c.	 No skin breakage or open wounds. 

2.	 Second degree bums - moderate burns resulting from more extensive contact 

with hot objects, hot water, steam, or flash bums from gasoline and other 

flammable liquids or gases. Second degree burns are characterized by 

damage to nerve endings at the skin surface. Usual signs are: 

a.	 Red or mottled appearance of skin. 

b.	 Blister development. 

c.	 Considerable swelling which persists for several days. 

d.	 Moist appearance of burned area. 
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3.	 Third degree burns - major burns resulting from direct contact with flame, 

ignited clpthing, immersion in hot liquids, prolonged contact with hot objects, 

or electrical current. Usual signs are: 

a.	 Deep tissue destruction. 

b.	 White or charred appearance of burned area. 

c.	 Complete skin loss in burned area. 

First aid treatment for each bum classification is as follows: 

1.	 First degree bums - Apply cold water applications or, if possible, immerse 

burned area in cool water; apply dry dressing to reduce air contact if 

necessary. 

2.	 Second degree bums - Immerse burned area in cool water (do not use ice 

water) until pain subsides; apply moist sterile gauze dressing; do not break 

blisters or remove damaged tissues; do not use antiseptic ointments or oils; 

elevate arms or legs, if affected. 

3.	 Third degree bums - Do not remove adhering particles of charred clothing; 

cover burned area with thick sterile gauze dressing; if hands or arms are 

involved, elevate above the victim's heart; if feet or legs are involved, keep 

elevated; if facial bums are involved, maintain victim in a sitting position and 

observe closely until transported; if respiration problems develop, maintain an 

open air-way; do not apply ointments; transport to a medical facility as soon 

as possible. 
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6.4 Safety References 

The references listed in Table 6-5 are available sources for information on hazards 

incidental to treatment plants and on the safe practices related thereto. Selected 

publications from t~ig 
" 

list should be maintained at the Plant to supplement the material in 

this Section. 
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FIGURE 6-1
 
ACCIDENT FORM
 

NORTON RESTORATION SITE
 

Date --- Time _ 

Description of incide~t, including injuries, property damage and emergency action taken and 
personnel involved. Note specifically the names of any personnel who sustained an injury. 

Witness of incident: 

Possible or known causes: 

What actions are needed to prevent a similar incident? 

Name of Person
 
Completing Form
 

Operator 
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TABLE 6-1
 
EMERGENCY TELEPHONE NUMBERS
 

Maplewood Fire D~partment (518) 783-2811 

Colonie Police Dep8Itment (518) 783-2811 

Emergency Medical Services (EMS) (518) 783-2811 

Samaritan Hospital Emergency Room (518) 271-3424 
2215 Burdett Ave., Troy, NY 

Norton Company: Paul Rappleyea Office: (518) 266-2200 
Home: (518) 943-4877 

Local Poison Control Center (518) 783-2811 

National Poison Control Center (800) 962-1253 

NYSDEC Emergency Action Hotline (800) 457-7362 

Directions to Samaritan Hospital: 

(A hospital route map is included in the HASP in Appendix F) 

Site to Lansing Lane, make a right turn onto Lansing Lane 

North on Lansing Lane to Elm Street, make a right tum onto Elm Street 

East on Elm Street to N.Y.S. Rte 32, make a left tum onto N.Y.S. Rte 32 

North on N.Y.S. Rte 32 to Entrance to 1-787, make two right turns onto 1-787 South 

South on 1-787 to Rte 7 East 

East on Rte 7 to Burdett Ave., Troy, make a right tum onto Burdett Ave. 

South on Burdett Ave to Samaritan Hospital 

(Travel time 5 to 10 minutes) 
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TABLE 6-2
 
EMERGENCY EQUIPMENT
 

ITEM INTENDED USE 

* Fire Extinguishers Extinguishing fires 

Oxygen deficiency/ 
combustible and toxic gas 
indicator devices 

Used to detect low oxygen or toxic/combustible gases in 
confined areas of Plant 

** Gas masks/air purifying 
filter respiraton; with 
appropriate spare 
canisters 

Used to prevent exposure to contaminated atmospheres 
which are dangerous to the respiratory system 

.. 
** Portable blower Used to ventilate enclosed areas such as tanks and vaults 

with low oxygen concentrations and/or high concentrations of 
toxic or combustible gases 

** Portable pump Used to remove liquids from areas where entry is required 

Explosion proof 
flashlights, lighting 

Used to provide illumination in potentially explosive unlit 
areas 

* Warning Signs Used to identify potentially dangerous areas or activities 
(e.g., liN0 Smoking") 

* Eye Wash/ Safety 
Shower 

Used to wash foreign objects or liquids from the eyes and 
body 

* First aid kit Contains medical supplies used to treat injuries at the site 

** Self Contained Breathing 
Apparatus (SCBA) 

Used to provide complete respiratory protection in all toxic 
and oxygen deficient atmospheres 

Safety Harness with life 
line 

Designed to maintain a worker in a vertical position. Used 
when an employee is working in an area where entry for 
purposes of rescue would be difficult 

Fire Blanket Used to smother fires 

Chemical resistant rubber 
gloves and boots 

Used to protect employees from spills and splashes 

** Non-metal ladder, rope Many miscellaneous safety uses 

Industrial Protective 
Goggles 

Used to protect eyes from injury from flying objects and 
liquids 

*	 These items have been provided under the construction contract. 
**	 These items should be available either at the Plant or at Norton's manufacturing facility. 

Some of these items are expected to be required only when working inside the tanks, and 
may therefore be rented on an as-needed basis (e.g. SCBA equipment.) 
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TABLE 6-3 
INDUSTRIAL FIRST AID KIT 

At a minimum, the Plant first aid kit should include the following: 

Triangle bandages 
Elastic bandage 
Ammonia inhalanti 
Sterile swabs 
Butterfly closure' 
5" x 9" surgical pads 
3" x 3" adaptic non-adhering dressing 
First aid guide book 
Bandaids 
Tube of first aid cream/antiseptic ointment 
Rescue blanket 
First aid cleansing wipes 
Sterile Pads 
Bottle of eye aid drops 
Gauze bandage 
Tweezers 
Scissors 
Wire Splint 
Adhesive Tape 
Burn ointment 

NOTE: All first aid kit items should be replenished as they are used. 
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TABLE 6-4 
EMPWYEE SAFETY EQUIPMENT 

Hard hat 

All purpose gloves 

Safety glasses with side shields or goggles 

Safety shoes 

Ear protection 

Rain gear 

Jacket with hood 
Pants 
Rubber boots 

Protective clothing 
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TABLE 6-5 
. SAFETY REFERENCES 

1.	 Water Pollution Control Federation - Manual of Practice (MOP) No.1 
Safety in Wastewater Works. 

2.	 U.S. Environmental Protection Agency, Technical Bulletin - Safety in the 
Operation and Maintenance of Wastewater Treatment Works. 

3.	 U.S. Department of Labor - OSHA 2206 - General Industry Safety and Health 
Standards. 

4.	 New York State Department of Health - Manual of Instruction for Sewage 
Treatment Plant Operators. 

5.	 Water Pollution Control Federation - Manual of Practice (MOP) No. 18 
Simplified Laboratory Procedures for Wastewater Examination. 
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7.0 UTIUTY AND SUPPORT SYSTEMS 

7.1 Introduction 

The utilities and support systems serving the Plant are critical to the continuity of 

Plant operations. Frequent or prolonged interruptions to utilities or support systems will 

have significant adverse effects on the Plant. Accordingly, Plant personnel should be aware 

of the utilities serving the Plant, and should know how to operate and maintain the Plant 

support systems. 

The Plant utility and support systems addressed in this chapter include the following: 

• Compressed air system 

• Heating and ventilation system 

• Electric power 

• Telephone service 

• Plant water supply 

• Fire protection system 

• Security system 

• Sewer discharge 

The objective of this chapter is to familiarize Plant personnel with the utilities which 

serve the Plant, and to describe in detail the operation of the Plant support systems. 

~I 
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7.2 Compressed Air System 

7.2.1 General Description 

The operation of the Plant requires the availability of compressed air at 

various pressures and delivery rates. Air compressor CMP-600 supplies high pressure 

air to the following equipment items: 

a. Bubbler Level Transmitters LT-3010, LT-3020, LT-3030, LT-3040, LT

3050 and LT-3060. 

b. Condensate Pump P-600. 

c. Utility station. 

Compressed air is distributed throughout the Plant via a common header from 

the aftercooler, which splits into two main branches. One branch delivers 

compressed air only to the bubbler level transmitters, while the second branch 

delivers compressed air to condensate pump P-600 and the utility station. 

The high pressure air demand for P-600 is intermittent. The air demand for 

the bubbler level transmitters is continuous. Further details of the compressed air 

system are discussed in the following subsections. 

7.2.2 Compressor CMP-600 and Accessories 

Equipment Description 

Compressor CMP-600 is a two-stage, tank-mounted compressor, manufactured 

by Quincy Compressor and supplied by Rolfe Industries (Clifton Park, NY). The 
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compressor is a Model F-325 equipped with a 5 horsepower motor. Design and 

equipment characteristics for the compressor are summarized in Appendix A 

Detailed information regarding compressor lubrication and maintenance can be 

found in the manufacturer's O&M manual included in Appendix L to this manual. 

Air enters the compressor through an ambient feed in the Building. The 

compressor intake is equipped with an air filter to prevent dust and other abrasives 

from being drawn into the compressor cylinders. 

After compression, the compressed air passes into an 80 gallon receiver tank, 

where some entrained moisture condenses out of the compressed air stored in the 

tank. The tank is fitted with a Quincy Electronic Tank Drain, which is activated by 

an integral timer to drain any condensed moisture that has accumulated in the 

receiver tank. The condensed moisture drains directly onto the floor in the form of 

a fine mist, which evaporates very quickly. 

Compressed air is then piped from the receiver tank to a Hankison Model 

AC5 aftercooler (AC-600), where the air is cooled to condense up to 70% of water 

vapor present in the air stream. The aftercooler and appurtenant water removal 

equipment are discussed in more detail in the following Section 7.2.3. 

Clean, moisture-free air is required for the efficient operation of the bubbler 

level transmitters, and is also required to prevent freezing in the field dip tubes. 

These dip tubes carry compressed air from the bubblers to the ground water recovery 

wells, in order to measure well level. The compressed air branch line feeding the 

bubblers is fitted with additional air-purifying equipment. After compressed air 

leaves AC-600 and enters the bubbler branch line, it passes through a Hankison oil 

aerolescer, Model AIO-04F-16P-A The oil aerolescer contains a filter which 
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removes all particulates larger than 0.025 microns and 99.9% of oil aerosols 

discharged from the compressor. The aerolescer is fitted with a manual drai~ and 

also contains a visual differential-pressure alarm which is mounted on the top of the 

aerolescer, and indicates a pressure build-up due to oil/particulate collection in the 

aerolescer. When required, the operator should drain the aerolescer contents into 

a small container. 

Compressed air then enters a Hankison desiccant dryer, Model 410, which 

further reduces moisture content by adsorbing water vapor onto the surface of a 

desiccant. The desiccant dryer produces a -50°F dew point air stream. 

The compressed air branch which delivers air to the utility station and P-600 

bypasses the above equipment and contains no additional air-purifying equipment. 

InstlUmentation and Control 

Instrumentation associated with the operation of the air compressor is 

described below: 

MI-6000:	 Moisture Indicator MI-6000 is mounted directly downstream of the 

desiccant dryer on a small bypass line, to monitor the amount of 

moisture in the air stream. MI-6000 gives a visual color indication of 

the need to replace the desiccant, and is an Aquadex Model 110448. 

When the color of MI-6000 changes, it can be regenerated (reused) by 

removing it from the process line and heating it in an oven. 

PCV-6000:	 Pressure Control Valve PCV-6000 is a Schrader-Bellows pressure 

regulator mounted directly upstream from the oil aerolescer, which 
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allows manual regulation of the air pressure supplied to the bubbler 

level transmitters. PCV-6000 should be set at 80 psi. 

PSL-6000:	 Pressure Switch PSL-6000 is mounted on the compressor receiver tank, 

and receives 120 VAC power from Circuit Breaker No. 9 in the 

Distribution Panel. This switch closes if the receiver tank pressure 

falls below an operator-selected setpoint, activating alarm PAL-6000. 

Refer to Table 10-1 for the PSL-6000 setpoint. 

PCV-6001:	 Pressure Control Valve PCV-6001 is a Schrader-Bellows pressure 

regulator, which allows manual regulation of the air pressure supplied 

to the utility station. 

The air compressor receiver tank contains an internal pressure switch (PS

6000) that controls on/off operation of the compressor. This switch is typically 

factory set at 140-160 psi, but has been reset in the Plant during equipment testing 

at 100-130 psi. These switch settings tum the compressor on when receiver tank 

pressure falls below 100 psi, and tum the compressor off when the receiver tank 

pressure reaches 130 psi. The pressure switch settings are field-adjustable, however, 

a high pressure setting of 130 psi should not be exceeded. The receiver tank is also 

equipped with a relief valve that can be manually opened to drain the tank, or opens 

automatically if PS-6000 fails and the tank reaches approximately 250 psi. 

The bubblers do not require compressed air above 100 psi, therefore, PCV

6000 has been initially set at 80 psi. PSL-6000 should be set at 80 psi to signal a 

receiver tank low pressure alarm. It is recommended that these settings not be 

modified. 
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The pressure setting in PCV-6001 will have to be set by the operator 

depending on the use of the utility station. 

If PSL-6000 closes due to low pressure in the receiver tank, the submersible 

pumps are shut down (via Relay PALY-6(00) and alarm PAL-6000 is displayed on 

the Plant computer. 

CMP-600 receives 208 VAC, 3-phase power from Circuit Breaker No. 11 

located in the Distribution Panel. An "On-Off' switch mounted on the front of the 

MCP controls on/off operation of the compressor. In the "On" mode, the 

compressor will run whenever the pressure in the receiver tank falls below the low 

setpoint (100 psi) of internal pressure switch PS-6000, and will turn off when the 

receiver tank pressure reaches the high setpoint (130 psi) of this switch. In "Off' 

mode, the compressor is completely disabled, although the receiver tank may contain 

compressed air which can be released. 

Computer Functions 

The Plant computer contains a setpoint which is a duplicate of the PSL-6000 

pressure setting. The computer setpoint is used only for monitoring purposes so the 

operator can quickly see what PSL-6000 is set at. The Plant computer also monitors 

the run status and run time of the compressor, and indicates the low pressure alarm 

PAL-6000 described above. The functions of the computer are more thoroughly 

described in the Computer System Narrative located in Appendix C. 
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Start-up 

Under normal Plant operating conditions, compressor CMP-600 will start and 

stop auto~aticallY in response to compressed air demand. The procedure given 

below applies to initial start-up, and start-up after the compressor has been shutdown 

for maintenance or repair. 

1.	 Verify that AC-600 is in the correct operating mode (either "Hand" or 
"Auto") as explained in Section 7.2.3. 

2.	 Turn CMP-600 selector switch mounted on the MCP to "On" position. 

3.	 Verify that PCV-6000 has been set to 80 psi, and that PCV-6002 is set 
no higher than 100 psi. 

4.	 Open valves PlA-601-01, PlA-602-02, and PlA-602-03. Air supply 
valve PlA-602-01 to the utility station should remain closed at all 
times, unless air-operated equipment is in use at the utility station. 

CAUTION:	 The compressor should not be started if the temperature in the 

Building is below 35~. 

Operation 

Normally, compressor CMP-600 should operate in response to air demand 

from the receiver tank:. Restart occurs automatically when the pressure in the 

compressor receiver tank: drops below the low setpoint in PS-6000. 

CAUTION:	 The compressor should not be operated if the temperature in the 

Building is below 35~. 
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Shutdown 

Before shutting down the compressor, the operator should be aware that a 

significant portion of the Plant equipment depends on compressed air for proper 

operation. If the Plant is operating properly, the compressor should not be turned 

off. All Plant maintenance should be scheduled concurrently to avoid frequent 

process interruptions. 

If the compressor is shutdown, the bubbler level transmitters will generate 

inaccurate well level readings in the computer. The operator must document the 

periods of shutdown, and discard all well level readings contained in the computer 

database which were obtained during periods of compressor shutdown. 

The speed controllers will shutdown automatically (via Relays Rl and R1X) 

once the receiver tank pressure falls below the setpoint in PSl.r6000. In addition, if 

compressed air is interrupted from any or all of the bubblers while the compressor 

is running (e.g., by mistakenly closing Valve PLA-601-01) PSl.r6000 will not shutdown 

the speed controllers. However, the level indicated by any of the affected bubblers 

will continually diminish as the remaining air in the line is bled out into the dip tube, 

until the level falls below the well level setpoint for that well. (Refer to Section 9.2 

for a detailed discussion regarding the operation of the ground water recovery 

system.) Each speed controller receiving a well level signal below its internal well 

level setpoint, will shutdown automatically as part of its internal control logic. 

Therefore, the operator should be aware of the ramifications of shutting down the 

compressor, but does not have to take any additional steps to shutdown the bubblers 

or speed controllers if the compressor has been shutdown. 
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Loss of compressed air to condensate pump P-600 may result in an automatic 

shutdown of the VTS due to a high knockout pot condition, depending on the length 

of time P-600 is, disabled. The vrs shutdown will in turn cause an autodialer 

callout, which will continue until the knockout pot can be drained. If the compressor 

(or P-600) will be shutdown for an extended period of time, the operator may want 

to disable the autodialer callout feature by referring to Section 10.7 of this manual. 

The procedure for shutting down the compressor is as follows: 

1.	 Turn the CMP-600 selector switch mounted on the MCP to "Off' 

position. 

2.	 Open Circuit Breaker No. 11 in the Distribution Panel, only if repair 

or maintenance work is being performed on the unit. 

3.	 Turn the AC-600 selector switch mounted on the MCP to "off' 

position. 

The Operator should be aware that the receiver tank can still supply 

compressed air to the Plant for a limited time once the compressor is shutdown. If 

this is not desired, the operator should also close the appropriate valve (PLA-601-01, 

PLA-602-01, or PLA-602-02) at the AC-600 discharge header to the branches that 

are not to receive compressed air. If pressure must be relieved from the receiver 

tank for maintenance reasons, the manual relief valve located on the receiver tank, 

adjacent to PS-6000, should be opened until all air has been evacuated from the 

receiver tank. 
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CAUTION:	 Receiver tank contents may be under high pressure during 

maintenance activities. 

CAUTION:	 With Circuit Breaker No. 11 opened, low-pressure switch PSL-6000 

will still be live with 120 VAC power, unless Circuit Breaker No.9 is 

also opened. 

7.2.3 Aftercooler AC-600 

Equipment Description 

Aftercooler AC-600 is an air-cooled aftercooler manufactured by Hankison 

and supplied by Rolfe Industries of Clifton Park, NY. The aftercooler is a model 

AC-5, equipped with a 1/6 horsepower motor. Design and equipment characteristics 

of the unit are summarized in Appendix A A general equipment and process 

description of the compressed air system is presented in Section 7.2.2. This section 

describes only the specific aftercooler operation. 

The aftercooler contains coils which cool the compressed air passing through 

it to within sop of the ambient air temperature. This cooling is accomplished by 

drawing ambient air through a cooling fan, and condenses approximately 70% of the 

water vapor present in the compressed air stream. 

AC-600 is fitted with a Hankison Model MS100D water separator, which 

separates the condensed water vapor from the compressed air stream. The separator 

is automatically drained by a float-controlled automatic drain, Hankison Model Trip

L-Trap 505. Because of the high air flow passing through the cooling fan, the 
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aftercooler .is mounted in a vertical position so that cooling air drawn through the 

unit does not cause"~ l!uisance during operation. 

The aftercooler contains an internal fan cut-off switch that shuts down AC-600 

if the temperature of the compressed air entering AC-6oo is below 32°F. 

Instrumentation and Control 

There is no instrumentation specifically for AC-600, except for the equipment 

provided with the unit which is described above. Instrumentation for the compressed 

air system is described in Section 7.2.2. 

AC-6oo receives 120 VAC, single-phase power from Circuit Breaker No. 12 

located in the Distribution Panel. 

An H-O-A selector switch mounted on the front of the MCP controls on-off 

operation of AC-600. In "Hand" mode, AC-600 runs continuously. In "Auto" Mode, 

the AC-600 is interlocked to the motor starter of CMP-600, and runs whenever CMP

600 is running. 

Because the aftercooler is located downstream of the compressor receiver 

tank, the aftercooler must be run in "Hand" mode during normal operations to ensure 

that a significant amount of moisture is removed from the compressed air stream 

prior to delivery to the remainder of the Plant. Because the majority of compres~d 

air is delivered to the Plant while the compressor is off, the aftercooler cannot be~ 

controlled by on/off operation of the compressor, and must be run continuously. 
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It is critical during cold weather operations that the Aftercooler be run in 

"Hand" mode if the bubblers are operating. 

Computer Functions 

The Plant computer monitors the run status and run time of AC-600, through 

auxiliary motor contacts on the AC-600 moter starter. 

Start-up 

The aftercooler is completely dependent on the compressed air system for the 

delivery of compressed air, and will only cool the air that it receives. Therefore, 

there are no critical valve or instrument settings for AC-600. 

To start-up AC-600: 

1.	 Tum AC-600 selector switch to the "Hand" position. 

2.	 After AC-600 is running, start up aI.r compressor CMP-600, as 

described in Section 7.2.2. 

Operation 

During normal operations, AC-600 should be operated in the "Hand" position. 
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Shutdown 

To shutdown AC-600, turn its selector switch to "Off' position. Open Circuit 

Breaker No. 12 in the Distribution Panel if repair or maintenance work is being 

performed on the unit. 

7.3 Control Building Heating and Ventilation System 

7.3.1 General Description 

The heating and ventilation requirements of the Building are provided by two 

electric unit heaters, an exhaust fan, and a motorized louver. There are currently no 

provisions for air conditioning in the Building, except for an air conditioner which is 

used exclusively to cool the MCP and is discussed in Section 10.2. The components 

of the systems, as well as their operation and interaction with the Plant computer, are 

described in the following sections. 

7.3.2 Control Building Heating System (EUH-1 and EUH-2) 

Design Criteria 

The heating system is designed to maintain the temperature inside the 

Building at 50° F when the outside temperature is at a minimum of l(f F/ A 

minimum outside temperature of 10° F corresponds to the American Society of 

Heating, Refrigeration, and Air Conditioning Engineers' (ASHRAE) 97.5% 

confidence level recommendation. An inside temperature of 500 F was selected for 

design purposes since the Building should be unoccupied most of the time. 
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Equipment Description 

The Building heating system consists of two electric unit heaters, EUR-l and 

EUR-2, which are supported from the building roof steel. Unit heater EUR-l is 

suspended above air compressor CMP-600, and heater EUH-2 is suspended between 

tank TK-501 and the building sump. 

Both unit heaters are Model VUR-05-81, vertical-type heaters, manufactured 

by Chromalox. Each heater is equipped with a louver diffuser to more evenly 

distribute heated air, a wall-mounted thermostat, and a heat recovery thermostat 

mounted above the heater. The heaters are each rated at 5 KW, 17,000 BTU/Rour, 

with a 450 dm fan. 

The wall-mounted thermostat for heater EUR-1 is mounted on the side of the 

MCP. The wall-mounted thermostat for heater EUR-2 is mounted on the southern 

portion of the west building wall, adjacent to tank TK-501. 

The operation of both heaters is identical, therefore, the majority of this 

section will discuss the operation of EUR-1 only. Detailed information regarding the 

unit heaters can be found in the manufacturer's O&M manual included in Appendix 

L to this manual. 

Instrumentation and Control 

EUR-1 is supplied with a wall-mounted thermostat, which controls On-Off 

operation of EUR-l. When the building temperature falls below the thermostat 

setpoint, EUR-1 is turned on. The wall-mounted thermostat should normally be set 
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to 50°F. Further control of the heater is determined by the capillary heat-recovery 

thermostat. 

EUH-1 is supplied with a capillary heat-recovery thermostat which is mounted 

above EUH-I. Once the wall-mounted thermostat determines that EUH-1 must be 

energized to provide heat, the capillary heat-recovery thermostat controls the 

activation of the fan and heating elements as described in the following paragraph. 

If the capillary heat-recovery thermostat, which is factory set, senses a ceiling 

temperature greater than its setpoint (Le., reusable heat is trapped in the ceiling 

space) the EUH-1 fan only will be activated, to recirculate this trapped heat to floor 

level. If the heat-recovery thermostat does not sense reusable heat in the ceiling, the 

EUH-1 heating elements and fan are energized. 

EUH-1 and EUH-2 receive 120 VAC, single phase power from Circuit 

Breaker Nos. 13 and 14 respectively, located in the Distribution Panel. 

Computer Functions 

Temperature transmitter TT-1, which is mounted on top of the MCP, does not 

control any heating functions. TT-1 monitors the temperature in the Building, and 

sends a 4-20 rnA signal corresponding to degrees fahrenheit to the Plant computer. 

If the Building space temperature falls below an operator-established low setpoint 

in the Computer (indicating a heating system failure), an alarm displays on the 

computer screen, and an autodialer callout is performed (on Autodialer Channel No. 

5). Refer to Section 10.7, and the Computer System Narrative in Appendix C for 

further discussion of this alarm. 
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Start-up and Operation 

To start unit heater EUH-1, set the wall-mounted thermostat to 50°F. During 

normal operations, EUH-1 will start when the temperature at the wall-mounted 

thermostat falls below 50°F. If a higher Building temperature is desired, the 

thermostat setting should be raised. 

Because of the thermostatic control of EUH-1, its circuit breaker can remain 
, 

closed (energized) year-round. This will protect the Building from unexpected cold 

weather. 

During initial Plant start-up, it was observed that due to the location of the 

EUH-1 thermostat near the Building door, EUH-1 alone was energizing, since the 

temperature at its thermostat was colder than the temperature at the EUH-2 

thermostat. To compensate for this condition, which will cause EUH-1 to bear most 

of the heating load, the EUH-2 thermostat should be set 1 or 2 degrees higher than 

the EUH-1 thermostat. The Operator should pay close attention to this matter 

during initial operations, and make any adjustments necessary to ensure a balanced 

heating load on each heater. 

Shutdown 

During normal operations, EUH-1 will shutdown automatically based on the 

wall-mounted thermostat setting. If repair work or maintenance is being performed 

on EUH-1, Circuit Breaker No. 13 must be opened in the Distribution Panel. 
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7.3.3 Control Building Ventilation System (EF-1 and l.r1) 

Equipment Description 

The Building ventilation system consists of exhaust fan EF':1t which is 

mounted high on the north wall of the Building, and motorized louver L-It which is 

mounted near the bottom of the south wall, between ground water storage tanks TK

500 and TK-501. 

During warm weathert EF-1 is designed to cool the Building by drawing 

outside air through L-1. Detailed information regarding this equipment can be found 

in the manufacturer's O&M manuals included in Appendix L to this manual. 

Exhaust fan EF-1 is a DOMEX belt-drivet Model WCB81t manufactured by 

Penn Ventilator Co., and is rated at approximately 2,800 cfm. EF-1 includes a 

gravity dampert an interior wall grillet and an exterior bird screen. 

Louver L-1 is a Model DOC-6 motorized louver manufactured by Penn 

Ventilator CO.t and includes a bird screen. 

Instrumentation and Control 

EF-1 is supplied with a cooling thermostatt which is mounted on the side of 

the MCPt next to the wall-mounted thermostat for unit heater EUH-1. This 

thermostat controls the temperature at which EF-1 turns on and off. 

EF-1t l.r1 and the cooling thermostat receive 120 VACt single-phase power 

from Circuit Breaker No. 15 located in the Distribution Panel. 
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EF-1 is wired to L-1 so that any time EF-1 is started, the motor operator on 

L-1 opens the louver blades, and holds the blades open while EF-1 is energized. 

When EF-1 shuts off, the L-110uver blades close by spring action. 

Exhaust fan EF-1 is equipped with an H-O-A selector switch, which is 

mounted on the front of the MCP. In "Hand" mode, EF-1 runs continuously. In 

"Auto" mode, operation of EF-1 and L-1 is controlled by the cooling thermostat. In 

"Off' position, EF-1 will not operate and L-1 remains closed. 

Computer Functions 

Temperature transmitter Tf-1, which is mounted on top of the MCP, does not 

control any ventilation functions. Tf-1 monitors the temperature in the Building, 

and sends a 4-20 rnA signal corresponding to degrees fahrenheit to the Plant 

computer. If the Building space temperature exceeds an operator-established high 

setpoint in the computer (indicating a ventilation system failure), an alarm displays 

on the computer screen, and an autodialer callout is performed (on Autodialer 

Channel No.5). Refer to Section 10.7, and the Computer System Narrative in 

Appendix C for further discussion of this alarm. 

Start-up 

Exhaust Fan EF-1 should be started as follows: 

l. Set cooling thermostat at 85°F. 

2. Tum the EF-1 H-O-A selector switch to "Auto". 
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During nomiat operations, EF-l will start when the Building temperature 

exceeds 85°F. 

Operation 

The cooling thermostat should be set at 85°F during initial Plant operations. 

If a lower Building temperature is desired while the Building is attended, the H-O-A 

selector switch should be set to "Hand" position. The Building, however, should 

never be left unattended with the H-O-A switch in "Hand" position. 

If after a period of warm weather operation, a setpoint of 85°F is determined 

to be too high, the cooling thermostat can be lowered. The operator should be 

aware that lowering of the cooling thermostat setting will increase the running time 

of EF-l and also increase power consumption costs. 

The cooling thermostat should be set and left alone to the greatest extent 

possible. EF-l should never be manually energized by lowering the thermostat 

setting, except if required to test the operation of the system. 

Shutdown 

During normal operations, EF-l will shutdown automatically based on the 

cooling thermostat setting. Because of the thermostatic control of the ventilation 

system, the EF-l H-O-A selector switch can be left in "Auto" position year-round. 

If manual shutdown is required, tum the H-O-A selector switch to "Off' position. If 

maintenance or repair is required, open Circuit Breaker No. 15 in the Distribution 

Panel. 
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7.4 Electric Power 

Electric power, provided by Niagara Mohawk Power Corporation (NIMO), is brought 

to the Plant by an overhead distribution system from Lansing Lane. Electricity is carried 

by the overhead distribution system to NIMO transformers mounted on a utility pole, which 

is located approximately 50 feet northwest of the Building. The power is transformed to 208 

volt, 3 phase, 60 Hertz power, and is carried from the pole by conductors, through 

underground conduit to the Building. 

The power then enters a 600 amp main disconnect switch mounted on the interior 

north wall of the Building. From the 600 amp main disconnect switch, electric power is 

routed through a metering cabinet mounted adjacent to the disconnect switch, and is then 

split to a 300 amp breaker box which supplies power to the vapor treatment system (VfS), 

and to the MCP which supplies power to the remainder of the Plant. Inside the MCP, a 225 

amp main shunt trip circuit breaker supplies power to the 225 amp Distribution Panel. An 

additional 55 amps of fused power is tapped ahead of the shunt trip breaker, for various 

circuits which are intended to remain powered during a shunt trip event. Refer to Record 

Drawings E-1 and E-3 for diagrams of the power distribution system. 

A complete description of the Plant's electric power system is presented in Chapter 

8 of this manual. 

7.5 Telephone Service 

Telephone service is provided to the Plant by New York Telephone. A 50-pair (50 

telephone lines) cable is mounted on the same utility poles that carry the electrical service 

to the Building. From the final utility pole northwest of the Building, the telephone service 

is carried underground to the east side of the building, and enters a New York Telephone 
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service box mounted on the exterior of the east building wall, adjacent to the building 

doorway. 

Currently, four telephone lines are in use at the Plant, for the following dedicated 

purposes: 

1.	 Telephone mounted on the side of the MCP [(518) 271-8452]. 

2.	 Computer modem [(518) 271-7619]. 

3.	 Autodialer callouts [(518) 271-8462]. 

4.	 Security system callouts [telephone number is not identified in this O&M 

Manual for security reasons]. 

7.6 Plant Water Supply 

Potable water is provided to the Plant by the Latham Water District. Water for 

Plant maintenance purposes is obtained through a one inch diameter underground line 

which runs along the west side of the roadway, and is connected to the potable water main 

below Lansing Lane at a valve box located outside the northwest site gates. The routing of 

this line is shown on Record Drawing C-8. As shown on Record Drawing P-l, the water 

supply line enters the Building at the north building wall, just west of the air compressor. 

The water line contains a Latham Water District meter, a Watts series 007 double check 

valve backflow preventer, several shutoff valves, and a hose bib. 

The Plant water can be used for general Plant maintenance, and to fill the portable 

safety shower/eyewash station. Although the Latham Water District supplies potable water 

to the building, water obtained at the hose bib should not be used for drinking purposes. 

Rev 03/23/93	 7-21 



CAUTION:	 Any spillage of water in the Plant may trigger a shunt trip due to alarm XA

6000 in the building sump. The operator should enable the shunt trip bypass 

timer at the MCP prior to performing any water-related maintenance 

activities. 

7.7 Fire Protection System 

The fire protection system consists of hand-held extinguishers located in the Building 

and outdoors at the vrs pad. 

7.8. Security System 

In order to prevent unauthorized entry, fencing surrounds the entire Site, including 

the Plant. Two gates allow personnel to enter the site: A set of gates in the southeast 

comer of the site along the Delaware and Hudson Railroad line, and a set of gates in the 

northwest comer of the site off of Lansing Lane. 

The site roadway has been installed from the Lansing Lane gates to the Building, and 

normal access in intended to be through these gates. The southeast gates are not intended 

to be opened for any reason during operation of the Plant. 

A security system has been installed in the Building, to monitor unauthorized entry 

into the Building. Power is provided to the security system by Circuit Breaker No. 16 in the 

MCP. This breaker is fitted with a clip to help prevent accidental opening of the breaker. 

The system consists of various motion and shock sensors. In the event that the system 

detects unauthorized entIy, the system calls out to Hart Security over a dedicated telephone 

line. 
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For security reasons, no other details regarding the security system will be presented 

in this O&M manual. 

7.9 Sanitary/Storm Sewer Discharge 

The Plant was designed and constructed to include provisions for the future disposal 

of ground water to either the sanitary sewer or the storm water sewer. The sewer lines run 

along the south curved site border. As of the writing of this manual, disposal of this nature 

has not been approved by the local regulatory authorities and it appears unlikely that 

disposal of this nature will be allowed in the future. 

A four-inch ductile iron line extends from the Building to approximately three feet 

outside the roadway. Inside the Building, there is a blind spool connection on the intake 

header of each transfer pump, for future connection to the ductile iron drain line. Refer 

to Record Drawings P-l and C-6 for further information regarding this discharge line. 

If approval is obtained in the future for disposal of recovered ground water to either 

of the sewer lines, the underground ductile iron line must be connected from its present 

termination to the appropriate sewer line. The blind· spool piece on each transfer pump 

intake header must then be replaced with a ball valve. The contents of each ground water 

storage tank would then be able to be gravity drained to the sewer, without the need to be 

pumped via the transfer pumps. 
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8.0 PLANT ELECTRICAL SYSTEM
 

8.1 Introduction 

Virtually the entire Plant utilizes equipment whose operation depends on electricity. 

Therefore, an understanding of the Plant electrical system is essential to Plant operation and 

maintenance. In this chapter, the Plant electrical system is described in detail. General 

electrical safety practices are also described in this chapter. 

8.2 Electrical System Description 

8.2.1 Power Source 

The Plant electrical requirements are provided by a Niagara-Mohawk (NIMO) 

primary overhead service feeder from Lansing Lane. Primary power is transformed 

to 208 VAC, 3 phase, 60 hertz secondary power by pole-mounted transformers 

located approximately 50 feet northwest of the Building. Power from the 

transformers is carried by two sets of 4-350 MCM conductors to a 600 amp main 

service disconnect switch mounted on the interior north wall of the Building. The 

main service conductors are run to the building in two parallel three-inch diameter, 

underground PVC conduits. 

_ From the main 600 amp disconnect switch, electric power is routed through 

a metering cabinet mounted adjacent to the disconnect switch. The metering cabinet 

houses the utility metering transformers. 
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8.2.3 Main Shunt Trip Circuit Breaker 

Power is fed to the Distribution Panel through a Square D brand, 225 amp 

main circuit breaker. The circuit breaker contains a shunt trip coil that is wired via 

relay to leak detector XEC-6000, which is mounted in the building sump. If water 

is detected in the sump, dry contacts within XEC-6000 complete the shunt trip circuit, 

causing the shunt trip coil to trip the main circuit breaker. The shunt trip coil is 

powered by a fused circuit which is tapped ahead of the main circuit breaker. 

This shunt trip was designed into the Plant for safety reasons. Recovered 

ground water spilled in the Plant could create a potentially explosive atmosphere. 

A shunt trip event interrupts power from the Distribution Panel, effectively 

disconnecting power from all electrical equipment inside the Control Building, with 

the exception of XEC-6000. The goal of the shunt trip feature is to prevent any 

electrical ignition source from sparking in a potentially explosive atmosphere. 

The operator should be aware that XEC-6000 is not explosion-proof. If a leak 

is detected in the sump, the operator should attempt, during the response actions, to 

keep the sump partially flooded, to prevent XEC-6000 from tripping on and off. This 

will eliminate sparking within XEC-6000. 

In the event of a shunt trip, several alarm actions are automatically 

implemented, and are discussed further in Section 9.4. The interior emergency lights 

at each doorway will energize on battery power while the shunt coil is tripped. 

Although it would be desirable to cut off power to the entire Building during a leak 

event, it is necessary to provide power to the instrumentation that will signal a leak 

detection alarm, and to the shunt trip coil itself. Section 8.2.4 presents a discussion 
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of equipment which is powered ahead of the main shunt trip circuit breaker and 

Distribution Panel. 

During normal maintenance activities, the shunt trip feature can be bypassed, 

so that water in the building sump will not cause an alarm and power interruption. 

A bypass timer is located on the front of the MCP, and is discussed in more detail 

in Section 9.4. 

NOTE:	 A shunt trip event will interrupt power to the Plant computer 

requiring that the operator restart the computer following the 

restoration of power. 

8.2.4 Additional Main Control Panel Circuits 

Because of the necessity to provide power to selected equipment and 

instrumentation items in the event of a shunt trip, several electrical circuits originate 

within the MCP, but are powered ahead of the main shunt trip circuit breaker and 

Distribution Panel. Within the MCP, these circuits are tapped off of the main power 

feed from the metering cabinet, and are protected by in-line fuses, which are 

described below. These circuits are also illustrated on the MCP Wiring Diagram 

Record Drawings. 

Power to the shunt trip coil, the shunt trip bypass timer, XEC-6000, and the 

red exterior warning lights is supplied through 15 amp Fuse A 

Power to the alarm autodialer is supplied through 10 amp Fuse AD. 
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A duplex receptacle, located on the east exterior building wall near the 

autodialer, receives power through 15 amp Fuse ADR. 

The outdoor flood lighting and switch at the vrs pad are powered through 

15 amp Fuse PL. 

8.3 System Operation and Control 

8.3.1 Operation 

The control switch settings for operation of the Plant equipment are described 

in detail in Chapters 7, 9 and 10 of this manual. 

It should be noted that the submersible ground water pumps are provided with 

a safety disconnect switch located in each ground water recovery vault. This will 

allow the operator, once inside a vault, to ensure that the pump cannot be energized 

from the MCP while maintenance is being performed on the pump. This is an 

important safety feature, since the submersible pumps could otherwise start 

automatically or be started at the MCP while a pump is being repaired, which could 

result in a serious injury. 

NOTE: The submersible pump(s) must be shut ofT at the MCP, and preferably in 

the Distribution Panel, prior to opening the local safety disconnect switch. The 

respective Toshiba speed controller will be destroyed if the local disconnect switch 

is ope'!ed while the pump is running. 

Before the repair or maintenance of any equipment items is performed, the 

associated circuit breaker must be opened in the Distribution Panel. Care should be 
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taken to make certain that the power is properly disconnected, the appropriate circuit 

breaker is tagged "Out of Service - Do Not Use", and the unit is locked out of service 

before any maintenance or repair is attempted on any of the powered equipment. 

Refer to Section 8.5.4 for lockout and tagging procedures. 

8.3.2 Controls 

Specific controls for the Plant equipment are discussed in detail in each 

respective unit's subsection in Chapter 7, 9 and 10. The basic controls and their 

respective functions are described as follows: 

1. Hand-Off-Automatic (H-O-A) Selector Switches: 

Hand-Off-Automatic (H-O-A) selector switches provide manual operation in 

the "Hand" position and automatic operation in the "Auto" position. The unit 

is placed out of operation in the "Off' position. Normally, any equipment 

equipped with an H-O-A selector switch will be in the "Auto" position to 

allow the unit to be controlled automatically by the Plant instrumentation. 

The "Hand" and "Off' positions will normally not be used except for 

aftercooler AC-600, which should normally be run in "Hand" mode. Placing 

the switch in the "Hand" position causes a piece of equipment to run 

continuously until the selector switch position is changed or until the 

equipment shuts down due to damage. Placing the switch in the "Off' position 

provides for manual stopping of the equipment. 

When an equipment item must be shut down for maintenance and/or repair, 

its H-O-A switch (if provided) should be placed in the "Off' position, the 

appropriate circuit breaker should be opened, and the local disconnect switch 
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(if provided) should be placed in the "Off' position, to disconnect electrical 

power to the motor. The circuit breaker and disconnect switch should then 

be locked and tagged. Refer to Section 8.5.4 for lockout and tagging 

procedures. After the necessary maintenance and/or repairs are completed, 

the lock and tag should be removed from the circuit breaker and disconnect 

switch, and these switches should both be placed in the "On" position. The 

H-O-A switch should be returned to the "Auto" position, unless indicated 

otherwise in this manual. 

2. On-Off Selector Switches: 

An On-Off selector switch is provided for operation of air compressor CMP

600. Normally, this switch will be in the "On" position. If a manual shutdown 

of the air compressor is necessary, the selector switch should be set to "Off' 

position, the circuit breaker opened and then locked and tagged. After 

necessary work is completed, the lock and tag should be removed from the 

circuit breaker, and the selector switch should be returned to "On" position. 

3. Circuit Breakers and Fuses: 

Circuit breakers or fuse disconnects are provided in the MCP to protect the 

equipment against overloads by interrupting the flow of electricity. 

4. Indicator Lights: 

An indicator light is provided on the front of the MCP to indicate that the 

. shunt trip bypass timer has been enabled. 
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8.3.3 Operational (Mechanical Equipment) Problems 

Problems associated with the MCP will usually be evidenced by improper 

and/or lack of operation of the various pieces of equipment. The causes of the most 

common problems associated with the MCP are listed below: 

1. Blown fuse. (Replace with fuse of correct size and type.) 

2.	 Disconnected (open) circuit breaker. (Reset breaker.) 

3.	 Corroded or shorted switch contacts. (Clean contacts.) 

4.	 Loose or broken terminal connections. (Tighten or repair.) 

5.	 Switches not set properly for operation. (Check control settings and 
adjust for proper operation.) 

6.	 Contacts for the controls dirty and arcing. (Clean contacts.) 

7.	 Wiring short-circuited. (Have qualified personnel inspect and repair.) 

In all cases, if any major problem is experienced with one of the 

devices in the MCP, an experienced electrician should be called in to make 

the appropriate repairs. The power should be turned otT prior to the 

disassembly of any electrical equipment, and the circuit locked and tagged. 

8.4 System Maintenance 

The procedures for establishing preventive maintenance check lists, scheduling, and 

performing preventive maintenance and repairs on all Plant equipment are set forth in 

Chapter 12 of this manual. The specific maintenance considerations for the electrical 

control equipment are discussed in this section. 
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8.4.1 Main Control Panel Inspections 

The MCP should be visually inspected monthly by the operator, for evidence 

of the operational problems listed in Section 8.3.3. Each piece of electrical 

equipment should be checked to be sure that it is operating as intended, and as 

explained in the applicable sections of Chapters 7, 9 and 10. 

8.4.2 Main Control Panel Semi-Annual Inspections 

Every six months, the preventive maintenance inspection outlined in Table 8-2 

should be conducted for the MCP. 

8.4.3 Preventive Maintenance of Electrical Equipment 

The following general check points and considerations should be addressed 

when establishing preventive maintenance task lists, schedules, and standard 

maintenance procedures for electrical systems and equipment: 

Control Cabinets 

Keep control enclosures free of dust and grease on the face of the panel as 

well as inside. Dirt can cause faulty relay operation and can be a source of corrosion 

of metal parts. Connecting wires coming from conduits and cables should be neatly 

arranged at terminating points and laced into a fanned cable form opposite the 

terminals they serve. This saves time when looking for a wire during troubleshooting 

or replacement of circuits. 
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Cleaning 

Keep motor controls clean. Dustt dirtt and grease must be removed 

periodically from the controller. Dust or grease can become lodged in auxiliary relay 

contacts or interlocks and may prevent a circuit from functioning. In additio~ dust 

may contain conducting materials, which could form unwanted circuit paths resulting 

in current leakage, possible grounds, or short-circuits. Blowout dust with dry 

compressed air and check the surrounding area for sources of dust, or corrosive 

vapors. 

Mechanical Parts 

Moving mechanical parts should operate easily without binding or excessive 

friction. Check operation of each contactor and relay by hand and, at the same time, 

look for loose pinst bolts, or bearings. Do not lubricate bearings. Bearings on 

electrical controls are designed to operate without lubrication. Oil or grease on the 

bearings will cause dirt to accumulate, resulting in sluggish action and possible 

failure. 

Check terminal screws for tightness, since loose connections may develop at 

any time. Check main line connections and control connections on a regularly 

scheduled basis. 

Contactors . 

Contactors need the most attention. Be sure contact springs maintain the 

proper contact pressure. If contacts are allowed to wear too thi~ spring pressure 

decreases and overheating of the contact results. Check spring pressures. If pressure 
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at one pole is considerably lower than that at other poles, the spring is weakened and 

should be replaced. 

Do not file silver contacts. Replace them when they become severely 

roughened. Silver oxide, which sometimes forms on the contact surfaces, does not 

have to be removed because it is a good conductor. 

Coils 

Operating coils for AC contactors function satisfactorily over a range of 85% 

to 110% of their rated voltage. Higher voltages will cause coils to operate at a 

higher temperature, which results in a shorter coil life. In addition, the contactor or 

relay will operate with unnecessary force causing more mechanical wear and bounce 

when closing. 

An excessively low voltage supply to a coil causes contactors and relays to 

operate sluggishly. Because of the weakened magnetic force, contacts may not 

"Make" firmly, which could result in overheating and welding together of contacts. 

Also, if the voltage is too low to allow complete closure of a contactor (or if the 

contactor or relay is blocked open), the coil will draw an excessively high current 

resulting in coil burn-out. 

Overload Relays 

To ensure reliable operation, relays should be tested and calibrated every one 

to three years. Special equipment is required for relay testing and an outside service 

company should be called in to perform the relay tests. 
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Fuses 

Fuses are utilized within the Plant at three locations: 

1.	 Main 600 amp service disconnect switch. 

2.	 In the MCP, on circuits that are tapped ahead of the main shunt trip 
circuit breaker. 

3.	 VTS and various field instruments. 

Important steps in fuse maintenance include a periodic check of fuse clips to make 

sure that ferrules are in good contact with clips. Also look for corrosion or 

overheating at fuse clip. Hot fuses or clips usually indicate either poor contact or an 

overloaded fuse that may be close to blowing. A supply of fuses of proper ratings 

and types should be kept on hand for fast replacement of blown fuses. 

Circuit Breakers 

Molded case circuit breakers require little maintenance. They should be kept 

free of dust and grime to ensure proper mechanical operation. Inspect circuit 

breakers regularly, including dynamic tests. Check the tightness of all connections. 

Every three to four years, check operating trip settings with special load testing 

instruments. These tests may be performed by Norton maintenance personnel in 

accordance with manufacturer's recommended test procedures. When these tests are 

performed, it is advisable to load-test overload relays. 
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8.5 Safety Practices 

8.5.1 General Discussion 

Ordinary 120 volt electricity may be fatal. Extensive studies have shown that 

currents as low as 10 to 15 rnA can cause loss of muscle control and that 12 volts 

may, on good contact, cause injury. Therefore, all voltages should be considered 

dangerous. Most electrical systems at the Plant operate at voltages from 120 to 

approximately 480. All electricity should be treated cautiously and without guessing 

as to the nature of the electrical circuit. 

Electricity kills by paralyzing the nervous system and stopping muscular action. 

Frequently, electricity may hit the breathing center at the base of the brain and 

interrupt the transmission of the nervous impulses to the muscles responsible for 

breathing. In other cases, the electrical current directly affects the heart, causing it 

to cease pumping blood. Death follows from lack of oxygen in the body. If contact 

with a live conductor occurs, the victim must be freed from the live conductor 

promptly by use of a dry stick or other nonconductor, or by turning off the electricity 

to the point of contact. Never use bare hands to remove a live wire from a victim 

or a victim from an electrical source. Next, cardiopulmonary resuscitation or 

artificial respiration should be applied immediately and continuously until breathing 

is restored or until a doctor or emergency medical technician arrives. 

8.5.2 General Rules 

Always assume a circuit is live unless it is positively known to be dead. The 

following are some general rules for electrical maintenance safety: 
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1.	 Allow only qualified and authorized people to work on electrical 
equipment or perform electrical maintenance; 

2.	 Do not ground yourself inadvertently to water piping or other metallic 
equipment when working on or in contact with electrical equipment or 
wiring, and do not pass tools to or from, or otherwise touch a person 
who is grounded; 

3.	 Keep all electrical controls in safe working order, accessible, and well
marked; 

4.	 Keep wires from becoming a tripping hazard; 

5.	 Never use metal ladders, metal tape measures, or other metal tools 
around electrical equipment; 

6.	 Unless a wire is positively known to be dead, and it is impossible for 
it to become accidentally live again, handle it as though it were a live 
wire; 

7.	 When working around electrical equipment, keep your mind on the 
hazard at all times; 

8.	 Always work from a firm base as loss of balance may cause a fall on 
energized busses or parts, which should be covered with a good 
electrical insulator such as a rubber blanket; and 

9.	 No safety device should be made inoperative by removing guards, using 
oversized fuses, or blocking or bypassing protective devices, unless it 
is absolutely essential to the repair or maintenance activity, and then 
only after alerting the operating personnel and maintenance supervisor. 

8.5.3 Working in Pairs on Energized Equipment 

All electrical work on energized equipment should be performed by two or 

more workers. When two employees work together, one can double check the other, 

and there is always one employee available to de-energize circuits, apply first aid, or 
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summon assistance in the event of an accident. Usually, there is sufficient work so 

that both employees may work simultaneously. 

8.5.4 Lockout and Tagging Procedure for Electrical Circuits 

The most important safety requirement in electrical maintenance is to have, 

and adhere to, a good system for locking out and tagging electrical circuits when 

equipment is being repaired. Unexpected operation of electrical equipment that can 

be started by automatic or manual remote control may cause injuries to persons in 

the immediate area of the energized equipment. 

A lockout and tagging procedure involves opening circuits to isolate circuits 

from the energy source, and then placing a lock and tag on these circuits, lines, or 

equipment so that they are not activated while work is in progress on or inside them. 

This procedure must be followed by all personnel (employees and contractors) whose 

duties require them to work on or near electrical circuits; on or inside lines or vessels 

that contain, or have contained, hazardous material; or on or inside rotating or 

reciprocating equipment. In some situations, a work permit may be required in 

addition to locking out and tagging a piece of equipment. 

General Procedure 

The person who is to perform the work attaches a lock and tag at each control 

point of any circuit, machine, or unit that could affect the job. Therefore, each 

person who may do this work must always carry safety padlocks, multiple lockout 

clamps, and tags. 
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After a switch has been opened each person on the job must install a lock on 

the safety control point(s) and affIx a tag with all the pertinent information fIlled in 

(e.g., circuit description, mechanic's name, time locked out, etc). As individual work 

is completed, mechanics must remove only their own locks and tags. If an employee 

is absent, only the missing employee's supervisor may remove the lock and tag. If 

one worker replaces another (by reason of transfer, shift change, etc.) before a work 

assignment is complete, the person going off the job removes their personal lock and 

tag only after the replacement person has attached a lock and tag at each control 

point. 

Only one key should be issued for each lock. This will ensure that locks 

cannot be removed except by the person who places them. The operator should have 

a master list of key numbers and should keep an extra key to each lock. In no case 

should the operator lend his master key. Locks may be painted various colors to 

indicate types of craft or to differentiate assignments. Each lock should be stamped 

with the employee's name or clock number, or a metal tag should be attached. 

The following lockout procedure must be followed by maintenance personnel: 

1.	 Alert the operator that work will be performed and that lockout/tagging will 

be implemented. 

2.	 Before starting work on an engine, motor line shaft, power transmission 

equipment, or power-driven machinery, make sure it cannot be set in motion 

without your permission; 
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3.	 Place your own padlock and tag on the control switch or lever, even if 

someone has locked the control before you. You will not be protected unless 

you put your own padlock on it; 

4.	 Stored electrical energy which might endanger personnel must be released. 

Capacities must be discharged and high capacitance elements must be short

circuited and grounded. 

5.	 Stored non-electrical energy in devices that could re-energize electric circuit 

parts must be blocked or relieved to the extent that the circuit parts could not 

be accidentally energized by the device. 

6.	 No work may occur on or near de-energized circuits or equipment until the 

equipment or circuit is verified to be de-energized by a qualified person. 

a)	 Verification of equipment de-energizing consists of a qualified person 

operating equipment controls or otherwise ensuring that the equipment 

cannot be restarted. 

b)	 Verification of circuit de-energizing consists of a qualified person using 

test equipment. The test equipment must be employed to ensure that 

all circuit elements and electrical parts of equipment are de-energized 

prior to employee exposure. The test must also determine if any 

recognized condition exists as a result of inadvertently induced voltage 

or unrelated voltage back-feed even through specific parts of the circuit 

have been de-energized and presumed to be safe. 
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7.	 All affected personnel must be notified of the status of de-energized 

equipment during shift changes to ensure continuity of lockout and tagging 

protection for off-going and on-coming employees. 

8.	 When through working at the end of your shift, remove your padlock and tag, 

never permit someone else to remove them for you, and be sure you are not 

exposing another person to danger by removing them; and 

9.	 If you lose the key to your padlock, report the loss immediately to your 

supervisor and obtain a new padlock. 

8.5.5	 Backfeed 

Precautions should be taken to make certain that there is no possibility of 

backfeed on a de-energized circuit. Backfeed can occur from the following sources: 

a tie with another electrical source; a control circuit that is interlocked with a control 

circuit fed from another source; the high voltage side of a potential or control 

transformer that is not disconnected from the bus or the low voltage side of the 

transformer that becomes energized from an extraneous source acting as a step-up 

transformer and energizing the bus at a high voltage. 

8.5.6	 Transformers 

Transformers may retain lethal energy after the primary disconnect is de

energized. Therefore, transformers shall be tested to assure that they have 

"unloaded" before attempting to alter or adjust terminal lugs. 
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TABLE 8-1 
CIRCUIT BREAKER DISTRIBUTION PANEL 

CIRCUIT NO. OF 
BREAKER DESCRIPTION AMPS POLES 

1 Transfer Pump P-500 15 3 

2 Transfer Pump P-501 15 3 

3 Speed Controller SIC-3010 15 3 

4 Speed Controller SIC-3020 15 3 

5 Speed Controller SIC-3030 15 3 

6 Speed Controller SIC-304O 15 3 

7 Speed Controller SIC-3050 15 3 

8 Speed Controller SIC-3060 15 3 

9 Field Instrumentation, 15 1 
P-600 Solenoid Valve 

10 VTS Heat Tracing 15 1 

11 Air Compressor CMP-600 40 3 

12 Aftercooler AC-600 15 1 

13 Unit Heater EUH-l 30 2 

14 Unit Heater EUH-2 30 2 

15 Exhaust Fan EF-l, Louver L-l 20 1 

16 Building Interior Lighting and 20 1 
Receptacles 

17 Computer, Monitor, Modem 15 1 
• 

18	 Computer I/O Blocks, Time-Delay 15 1 
Input Relays and Timers. 

19	 Main Control Panel Lighting and 15 1 
Receptacles 

20	 Main Control Panel Air 15 1 
Conditioner 

Spare 2 
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TABLE 8-2
 
SEMI-ANNUAL PREVENTIVE MAINTENANCE INSPECTION
 

FOR MAIN CONTROL PANEL
 

WHAT TO INSPBCf WHAT TO INSPECT FOR 

Exterior and Surroundings Dust, grease, oil; high temperature; corrosion; mechanical damage; condition of 
gaskets, if any. 

Interior of Panel Same as above, plus inspect for loosened and missing enclosure nuts, bolts, and 
other mechanical connections. 

Contactors, relays, solenoids Check control circuit voltage, inspect for excess heating of parts evidenced by 
discoloration of metal, charred insulation or odor; check freedom of moving parts; 
remove dust, grease, and corrosion; tighten loose connections. 

Contact tips Check for excessive pitting and roughness. Do not me silver contacts. 

Springs Check contact pressure. Pressure must be the same on all tips. 

Flexible leads Look for frayed or broken strands; be sure lead is flexible - not brittle. 

Arc chutes Check for breaks or burning. 

Bearings Check for freedom of movement; do not oil. 

CQils Look for signs of overheating, charred insulation, or mechanical injury. 

Magnets Clean faces; check shading coil, inspect for misalignment bonding. 

Fuses and fuse clips Check for proper rating; check fuse clip pressure. 

Overload relays Check for proper heater size; tighten coil connections; inspect for dirt and corrosion. 

Pushbutton and selector Check contacts; inspect for dirt, grease, and corrosion. 
switches, and pilot devices 

Dashpot-timers Check for freedom of movement. 

Resistors Check for signs of overheating; tighten loose connections; tighten sliders. 

Tighten main line and control conductor connections; look for discoloration of 
Connections current carrying parts. 

Control operation Check sequence of operation of control relays; check contactors for flash when 
closing, and adjust to eliminate contact bounce if necessary; check pressure switches, 
temperature switches, etc. 
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9.0 UNIT PROCESS OPERAnON 

9.1 Introduction 

A general overview of the Plant is presented in Section 1.6. In this chapter, the unit 

processes are described in detail, including the design basis, equipment descriptions, 

instrumentation and control, start-up, operation, and shutdown. The information provided 

in this chapter should be used for general guidance concerning the operation of the 

equipment comprising each of the unit processes. This information is intended to 

supplement, not substitute for, the information contained in the individual operation and 

maintenance manuals provided by the major equipment manufacturers. The manufacturer's 

manuals are included in Appendix L, which is the last appendix to this manual, and should 

be consulted for specific equipment operation and maintenance instructions. The Plant 

personnel must familiarize themselves with each manufacturer's operation and maintenance 

manual prior to operating any item of equipment. 

A significant portion of Plant operation is monitored, and to some degree controlled 

by, the Plant computer. The interaction of the Plant computer with instrumentation, 

equipment, and operator keyboard selections is described for each unit process in the 

subsections entitled "Instrumentation and Control" included in this chapter. Further details 

regarding the function of the Plant computer can be found in the "Computer System 

Narrative", included as Appendix C to this manual. 

Chapter 10 provides a general overview of the Plant computer and includes tables 

which summarize the operator keyboard selections for the computer, the Plant 

instrumentation, alarms, and autodialer alarms. Specific information relative to the Plant 

computer operati?n can be found in the PCS O&M manual included in Appendix L. In the 

event of a Plant computer failure, the submersible pumps will shut down, the ground water 
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storage tank high level interlocks/alarms will be disabled, and the monitoring of the 

Building temperature will be lost. Operation of the Plant during a computer shutdown is 

not recommended, but is briefly discussed in Chapter 14. 

Numerous references are made throughout this chapter to valves, which have been 

referenced according to the Plant Piping and Instrumentation Record Drawings (Drawings 

PD-1 through PD-6) on which the valves are shown. For example Valve No. GW-300-01 

refers to the check valve on ground water recovery line GW-300, which can be found on 

Drawing PD-3. All Plant valves are shown on the Piping and Instrumentation Drawings 

included in Appendix B. A complete Valve Schedule is also included in Appendix E. 

The main sections of this chapter are organized by major unit process and are 

presented in the approximate order of the process flow. These sections are as follows: 

9.2 Ground Water Recovery System 

9.3 Ground Water Storage System 

9.4 Control Building Sump 

9.5 Vapor Recovery and Treatment System 

Each section of this chapter includes sub-sections which discuss the equipment, 

instrumentation and control, procedures for start-up, operation, and shutdown, and any 

special considerations, such as bypass procedures. 

Each se.ction also discusses the operating parameters which affect each of the 

processes. The operator should be aware that the operating parameters may change as 

influent ground water and vapor characteristics change. The operator must also learn to 

anticipate problems and determine appropriate actions in order to correct operating 

problems as they occur. 
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9.2 Ground Water Recovery System 

Design Basis 

The design basis for the ground water recovery system is described in this section. 

The recovery trenches and wells are located along topographical bedrock low points and 

troughs within the Landfill. Because the Landfill has been totally encapsulated by the 

bentonite slurry wall and the polyethylene cap, the ground water recovery system does not 

have to intercept a contamination plume as, is common on other recovery projects, but only 

has to drain the ground water from what is essentially a "bowl". 

The expected recovery rate from the Landfill, utilizing all six pumps, is only 'one to' 

two gpm, therefore, submersible pumps were selected which could pump at low flow rates 

to match the Landfill yield. Variable-speed pumps were chosen so that pumping can occur 

on an almost continuous basis, which will ensure a more efficient recovery effort. The 

pumps are controlled by the water level in the recovery wells. Rather than use water level 

to turn on and turn off the pumps, the use of variable speed pumps enables the speed of the : 

pump to be increased or decreased based on the level in the well. Each pump will have a 

programmable well level setpoint which it will attempt to maintain. If the water level is 

above or below the well level setpoint, the pump will speed up or slow down, appropriately. 

Due to the nature of the Landfill contaminants, all materials within the vaults that 

will be exposed to ground water are either teflon or 316 stainless steel. Each vault contains 

three spare ductile iron sleeves, which are sealed from the Landfill using "Link-Seals" and 

blind flanges, to prevent any Landfill vapors from entering the vaults. These sleeves allow 

the installation of .replacement recovery wells, in the event that any of the existing wells 

becomes clogged or damaged, while maintaining the integrity of the polyethylene cap. 
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All controls for the submersible pumps are located in the Building. 

9.2.1 General Description 

Ground Water Recovery Trenches and Wells 

The ground water recovery system consists of a network of three trenches and 

six recovery wells which transfer ground water to the Control Building. 

Three ground water recovery trenches, constructed of screened gravel, are 
, 
located within the Landfill, along the bedrock troughs described in Section 1.4. 

These three trenches are designated as Trench A, Trench B, and Trench C. Trench 

C was not included in the design but was added during the construction phase, 

therefore, the operator should refer to the Civil Record Drawings for information 

about this trench. All six recovery wells are two inches in diameter, and constructed 

of stainless steel. The recovery wells are located at the six topographical low points 

of the bedrock formation within the Landfill, to ensure that all ground water within 

the slurry wall can be recovered by these wells. 

Three of the recovery wells are located in Trench A, one recovery well is 

located in Trench B, and one recovery well is located in Trench C. The sixth 

recovery well is a stand-alone well and is not located in a recovery trench. This well 

was installed to capture ground water in a local low spot within the slurry wall at 

Station 9+ 50. 

Variable-speed submersible pumps have been installed in each of the recovery 

wells, to pump ground water to the Building. All of the submersible pumps are 

designed to operate between 0.02 and 9 gpm. Operation of the submersible pumps 
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is regulated by the water level in each well, and is discussed in more detail in Section 

9.2.2. 

A schedule of the submersible pumps, recovery trenches, and recovery wells 

is included as Table 9-1. This table includes the following information: 

Pump Location (Trench No. and Well No.) 

Well installation data including elevations. 

Pump ID No. , 

Well level setpoints for pump control 
It 

The bottom of each well pump (the motor end) was installed approximately 

six inches above the bottom of each recovery well. Setting the pumps at this level 

will allow solids to settle at the bottom of the casing without entering the pumps' 

impellers. 

The operator should refer to the Civil Record Drawings for additional 

information on the construction of the ground water recovery system. 

Recovery Vaults 

The submersible pumps are accessed in concrete vaults, which house local 

disconnect equipment. 

Each of the ground water recovery vaults contains the equipment described 

herein. The ground water recovery well and pump are sealed off from the vault by 

a blind-flanged ductile iron sleeve, located above the top of well and attached to the 

vault floor. The blind flange is tapped with compression fittings to allow process and 
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electrical lines to pass from the well into the vault, and subsequently to the Building. 

All of the vaults are watertight, including water tight covers and access doors, and 

all vault penetrations are sealed. This installation prevents any vapors from the 

recovery well or Landfill from entering the vault. All Landfill ground water and 

vapors are assumed to be potentially explosive. 

The ground water line within the vault consists of 1/2 inch outside diameter 

(OD) teflon tubing, a 1/2 inch ball valve to isolate the pump during maintenance 

activities, a 1/2 inch check valve to prevent back flow to the submersible pump, and 

various fittings. The ground water recovery line is connected to a fiberglass
•reinforced plastic (FRP) pressure main immediately before exiting through the vault 

wall. The FRP pressure main conveys ground water to the Building. 

Each vault also contains a dip tube, from a dedicated bubbler level" 

transmitter, which extends from the Building in two inch polyvinyl chloride (PVC) 

conduit. The dip tube within the conduit is 3/8 inch inside diameter (ID) hose. 

Within the vault, the dip tube consists of 1/2 inch OD teflon tubing and various 

compression fittings. The end of the dip tube is positioned one inch above the top 

of the submersible pump within the recovery well. 

Electrical equipment within the vault consists of the motor leads to the 

submersible pump, a grounding bar, an explosion-proof local disconnect switch, and 

miscellaneous explosion-proof fittings. 
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----------

9.2.2 Ground Water Recovery Pumps 

Equipment Description 

Six submersible pumps are used to pump ground water from the ground water 

recovery wells to the ground water storage tanks in the Control Building. Each pump 

is assigned a tag number of the form P-30XX. The first X is a digit from 1 to 6 

which is used as a unique pump number. The second X is used to designate the 

Trench that the pump is located in. ,The pumps are therefore numbered P-301A, P

302A, P-303A (Trench A pumps), P-304B (Trench B pump) P-305C (Trench C 

pump), and P-306 which is not located in a trench. On the MCP and on the Wiring 

Diagram Record Drawings, the alphabetic trench designation may not be shown 

correctly, therefore, the operator should refer only to the numeric designation (e.g., 

P-305) to avoid confusion. 

Each recovery well contains one pump. All six pumps are Model MPI Redi

Fl02 pumps manufactured by Grundfos Pumps Corp. of Clovis, CA. Each pump is 

powered by a digital inverter which is discussed below. The hand-operated Grundfos 

BTl/MPl power converters, which usually come standard with each MPI pump, were 

not supplied for this Project. Design and equipment characteristics of the pumps are 

summarized in Appendix A. Detailed information regarding maintenance and repair 

can be found in the manufacturer's O&M manual located in Appendix L to this 

manual. 

The submersible pumps are connected to teflon discharge tubing which runs 

up the well casing into the concrete recovery vault. The discharge from each 

pump/vault is connected to a common two inch FRP discharge header within the 
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Landfill, that is installed to the Building. Once inside the Building, this header splits 

into two branches, with each branch going to one of the ground water storage tanks. 

Instrumentation and Control 

The operation of the pumps is controlled and monitored by the digital 

inverters and the Plant computer, through various operator-defined setpoints, as 

described below. Refer to Chapter 10 for a summary description of all Plant 

instruments, setpoints, and comput~r functions. The control of all six pumps is 

identical, except for a few of the setpoint values defined in Table 10-1, therefore, the 

control of only pump P-301A will be discussed below. 

LT-3010:	 Level transmitter LT-301O is a bubbler device manufactured by 

Computer Instrument Corporation, and is mounted beside the MCP in 

the Building. LT-301O measures the level of ground water within well 

W-301A by sending a small amount of compressed air through a dip 

tube, which extends out into well W-301A. The pressure required to 

force air bubbles out of the tube is directly proportional to the water 

level above the end of the dip tube. This pressure is converted to a 4

20 milliamp (rnA) output signal by a transducer in LT-3010. LT-3010 

has been calibrated to read from zero to 20 feet of water above the 

end of the dip tube. A level of zero feet corresponds to a 4 rnA 

output signal, and a level of 20 feet corresponds to a 20 rnA output 

signal. The output signal is directly proportional to well level. The 4

20 rnA output signal from LT-301O is sent to speed controller SIC-3010 

for control purposes, and to the Plant computer for monitoring 

purposes. The only indication of well level is displayed on the Plant 

computer screen. 
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SIC-301O:	 Speed controller SIC-3010 is a programmable digital inverter, 

manufactured by Toshiba International Corp., which supplies variable

speed (hertz) electrical power to pump P-301A. SIC-3010 is mounted 

in the MCP. The keypad for SIC-3010 is mounted on the front of the 

MCP. A programmed well level setpoint within SIC-3010 establishes 

the ground water level that the operator would like to maintain in 

recovery well W-301A. SIC-3010 then compares this well level setpoint 

to the actual level signal from LT-3010, and adjusts the output speed 

(hertz) to pump P-3Q1A through a proportional-integral-derivative 

(PID) processor, to maintain the ground water level at this setpoint. 

Refer to Figure 9-1, which is a flow chart of the SIC-3010 operating 

logic. 

Additional operating parameters and setpoints are discussed below. Power 

to the pump is supplied by a 208 VAC power signal from SIC-3010. The output 

voltage from SIC-3010 is modified in proportion to the output speed (hertz) signal. 

Refer to the manufacturer's O&M manual in Appendix L for further information 

regarding the voltage/frequency ratio. SIC-3010 is powered by 208 VAC Circuit 

Breaker No.3 in the Distribution Panel. 

Because the dip tube for level transmitter LT-3010 extends several hundred 

feet, line losses may occur that will register as "false" additional pressure in the well. 

LT-3010 has been installed and calibrated as follows: 

1.	 Ensure that the proper length of dip tube has been installed, and that 
the end of the dip tube is open to atmosphere in the recovery vault. 

2.	 Turn on the level transmitter (by powering up SIC-3010). Verify that 
compressed air is available at LT-301O. 
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3.	 View the computer monitor to identify the well level in W-301A. The 
initial reading may be a few inches of level. Adjust the level 
calibration in LT-3010 in accordance with the manufacturer's 
instructions, so that the well level reading on the computer screen 
indicates 0.0 feet. 

4.	 Install the dip tube so that the end of the dip tube is one inch above 
the top of the submersible pump. 

5.	 Recalibration of the bubblers, as outlined above,should be performed 
on at least an annual basis. 

, 

The speed controller receives the 4-20 rnA level signal from LT-30lO, and 

operates based on approximately 80 parameters, which were programmed into SIC

3010 during Plant start-up. These parameters are defined in the PCS O&M manual, 

and should not require further modification. A few of the critical setpoints, however, 

are discussed below. All setpoints and functions are established through the SIC

3010 keypad/LED display mounted on the front of the MCP. 

The following setpoints have been programmed in SIC-30lO and should 

require no further modifications. See Table 10-1 for similar setpoints for all six 

speed controllers. 

1.	 The frequency range is zero Hz to 400 Hz. These valves are used 
primarily for mathematical purposes related to the operation of SIC
301O's PID processor. 

2.	 The lower limit frequency is equal to zero Hz. 

3.	 The upper limit frequency is equal to 350 Hz. SIC-30lO will not power 
the pumps above this frequency. This valve was selected because 
pump operation above this frequency could cause the ground water 
piping to rupture due to over-pressurization. 

4.	 Ramp up time is equal to two minutes. 

Rev 4/05/93	 9-10 



5. Ramp down time is equal to 10 seconds. 

The only setpoint III SIC-301O that may require reprogramming during 

operations is the well level setpoint, which is described below. The well level setpoint 

must always be programmed lower than the height of water above the end of the dip 

tube, or the submersible pump will not operate. 

SIC-30lO can display only one set of units. For day to day operations, the 

units of most interest to the operator will be Hertz (Hz), since the submersible pump 

performance curves are listed in Hz. SIC-301O has been programmed to display all 

units in Hz. 

In order for SIC-301O to display operating speed in Hz, the well level setpoint 

has been input in Hertz, rather than in feet of water. The calculation for this is 

somewhat confusing, but is not complicated and is clarified below. To simplify 

further discussion, electrical speed signals throughout this chapter will be referred 

to as Hz(speed), while well levels will be referred to as Hz(level). 

The well level input signal to SIC-301O from LT-30lO is processed within SIC

3010 as a certain percentage of the calibrated range of the input signal. This 

percentage then gets translated to the same percentage of the frequency range of 

SIC-30lO. 

In addition, the PIn processor within SIC-301O operates as an inverse 

processor, therefore, the well level setpoint has to be inverted prior to being 

programmed into SIC-30lO. An example is presented below. 
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For this installation, SIC-301O has a programmed frequency range of zero to 

400 Hz. LT-301O is calibrated from zero to 20 feet of water. Therefore, a level 

setpoint of six feet is equal to six feet/20 feet, or 30% of LT-301O's calibrated range. 

This 30% signal is then translated to 30% of SIC-30lO's 400 Hz range, for a 

conversion of 120 Hz(level). [Every foot of water is equivalent to 20 Hz(level)]. 

Due to the inverse operation of SIC-30lO, a well level setpoint of zero feet 

corresponds to a 400 Hz(level) setpoint, while a well level setpoint of 20 feet 

corresponds to a zero Hz(level) setpoint. Therefore, the six foot well level setpoint 

of 120 Hz(level) is subtracted from 400 Hz(level) to obtain an actual setpoint of 280 

Hz(1evel). All well level setpoints can be determined according to the following 

formula: 

Well Level Setpoint in Hz(1evel) =400 • [(h/20)(400)] 

where h is equal to the desired well level setpoint, in feet above the end of 

the bubbler dip tube. 

. A chart mounted on the MCP summarizes several well level setpoints in feet, 

and the corresponding setpoints in Hz(level) for the operator's convenience. 

The well level setpoint for SIC-301O has been initially established at 10 feet 

[200 Hz(level)]. 

The current well level setpoint can be checked at the SIC·3010 keypad by 

pressing the "Read" button. Press either "Run" or "Stop" to exit "Read" mode. 
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Although the well level setpoint is technically defined in units of Hz(level), 

this setpoint does not correspond to the actual frequency signal being provided to the 

pump at a given level. The operator should refer to Figure 9-1, which is a logic 

diagram of the SIC-30lO operation. 

In addition to the control parameters discussed above, SIC-30lO is also 

operated through two interlock circuits. One interlock circuit is a software circuit 

connected to SIC-30lO terminals ST-CC. If this circuit is opened, the speed 

controller will not run. This resettable interlock is controlled by the Plant computer, 

which keeps this circuit closed unless a ground water storage tank is at high level 

(LSH-5000 or LSH-5001). The operator should refer to Section 9.3.2 for a more 

detailed explanation of the tanks and tank interlocks. This interlock circuit fails open 

in the event of a computer shutdown, disabling pump operation. 

The computer can also be programmed in the future to configure some type 

of timed or other run control of SIC-30lO through this software interlock circuit. 

Computer functions regarding the submersible pumps are specifically discussed in the 

Computer System Narrative located in Appendix C. 

The second interlock circuit consists of mechanical relay Rl, which is tripped 

(opened) by various alarm conditions, and which is connected to terminals ST-CC of 

SIC-3010. The alarm conditions are configured in series, which do not allow the 

speed controller to be run until the condition initiating the alarm is corrected. This 

interlock circuit is not as easily resettable as the software interlock circuit, since the 

s0ftware interlock can be reset on the computer screen as long as one of the storage 

tanks is empty. Refer to Section 9.3.2. The specific mechanical interlocks are as 

follows: 

1. LSHH-5000: High-High ground water level in tank TK-500. 
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2.	 LSHH-5001: High-High ground water level in tank TK-501. 

3.	 XEC-5000: Leak detection in tank TK-500. 

4.	 XEC-5001: Leak detection in tank TK-501. 

5.	 PSL-6000: Low compressed air pressure in CMP-600 receiver tank. 

6.	 Auxiliary contact in submersible pump disconnect switch, located in the 
ground water recovery vault. 

The submersible pump can a,lso be operated in manual mode from the SIC

~OlO keypad at the Mep, although this is not recommended since the pump would 

have no level control and could run dry, destroying the pump. 

Start-up 

The procedure for start-up of the submersible pump is as follows: 

1.	 Using the computer, select the tank to be filled. Refer to Section 
9.3.2. The selected tank is identified on the computer screen. If the 
desired tank has already been selected, verify that the ground water 
level in the tank is below high level. Verify that the valves for the 
storage tanks and transfer pumps are in correct positions - see Section 
9.3.2 and 9.3.3 of the manual for instructions regarding these 
equipment valves. 

2.	 In recovery vault V-301A, verify that valve GW-300-02 is open, and 
that drain valve DR-300-0I is closed. 

3.	 Verify that LT-3010 is operating by checking LT-301O itself, and the 
computer screen for indication of well level. 

4.	 Input a desired well level setpoint (initially 10 feet) into SIC-3010, and 
select "Run". 
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5.	 If pump does not start, verify that none of the interlocks has been 
tripped. Also check on the computer screen that water level in the 
well is higher than the SIC-3010 well level setpoint. 

Repeat this procedure for the other submersible pumps as necessary. 

Operation 

All of the submersible pumps are designed to operate automatically, and 

should operate almost continuously, ,unless the ground water level in the well(s) falls 

below the well level setpoint, or if the well has an extremely low yield. The operator 

should be aware that from pump speeds of 0 Hz(speed) to approximately 100 

Hz(speed), the pump will actually not produce enough head to pump water to the 

Building. The PID processor compensates by increasing the pumping rate to as high 

as 350 Hz(speed), until the water level is lowered to the well level setpoint. 

When the well level falls below the well level setpoint, the speed controller 

ramps down to 0 Hz(speed) until the water level recharges to the well level setpoint. 

The pump may also be run in manual mode, although this is not 

recommended. The operator should consult the manufacturer's operating manual for 

further instructions if manual operation must be implemented. 

Shutdown - Nonnal 

Each pump should be shut down by pushing the "Off' button on the speed 

controller keypads. 

If maintenance is required on the pump, the operator should also: 
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1.	 Open the appropriate circuit breakers in the Distribution Panel, and 
implement the lockout and tagging procedure described in Section 
8.5.4. 

2.	 Open the local disconnect switch in the appropriate recovery vault. 

3.	 All valves in the recovery vault must be closed. 

The local disconnect switch is not a positive disconnect switch. The switch 

contains an auxiliary contact which is part of the interlock circuit. The speed 

controllers can be damaged if the pump disconnect switch is opened while a speed 

~ontroller is outputting a power signal to a pump. Once the disconnect switch is 

opened, the auxiliary contact prevents the speed controller from restarting until the 

auxiliary contact is closed again. 

CAUTION: As shown on the electrical schematics, this auxiliary contact may still 

be live if the speed controller is "oir'. Therefore, the speed controller circuit breaker 

must be opened before any maintenance is performed in a recovery vault. 

CAUTION: If the local disconnect switch is opened while the speed controller is 

running, the speed controller may be destroyed. 

CAUTION: Potentially explosive vapors may be present in the ground water 

recovery vaults. Refer to the safety procedures for vault entry in Sections 6.3.2 and 

6.3.7. 

Shutdown - Emergency 

Any of the speed controllers can be shutdown in an emergency by opening the 

appropriate circuit breaker in the Distribution Panel before entering the vault. If an 
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emergency occurs while the operator is in a vault (e.g., collecting samples, draining 

lines, etc.), the local disconnect switch can be opened, however, the operator should 

be aware that damage to the speed controller may occur. 

CAUTION: If the local disconnect switch is opened while the speed controller is 

running, the speed controller may be destroyed. 

Shutdown - Winter Season 

'\ The original intent of the Remedial Design was that the ground water 

recovery system would be operated on a year-round basis, and that all piping would 

be a minimum of four feet below final grade for frost protection, as shown on 

Record Drawing C-lOa. This criteria, however, was not reflected on the piping 

layout shown on Record Drawing M-1, which shows the pipe burial depth in the 

vicinity of the vaults to be less than four feet. 

The vaults and piping were installed in accordance with Drawing M-1, 

therefore, ground water in the sections of pipe noted above could be subject to 

freezing during severe cold spells which occasionally occur in the Colonie, New York 

area. 

In order to address this problem, Norton has received approval from 

NYSDEC to shut down the ground water recovery system from mid-December 

through mid-March of each winter season. During this shutdown, all water will be 

drained from the ground water recovery piping network outside the Building, to 

ensure that no water can freeze in the piping network. 
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The following "winterization" equipment is included in the Plant so that the 

piping network can be properly drained. 

1.	 In each vault, a drain valve and bypass line is included as a branch off 
of the ground water recovery line. In addition, in Vault V-306 an 
additional shutoff valve and an APCO air and vacuum valve (PCV
3001) are located on the branch drain line, to allow vacuum to be 
relieved from the system during draining. Refer to Record Drawing 
PD-3. 

2.	 In the Building, immediately after the ground water recovery header 
comes up through the slab, a "winterization" branch line (Line 524) of 
piping, valves, and hose fittings allows the system to be drained using \ equipment in the Building. Refer to Record Drawing PD-5. 

3.	 Directly above the "winterization" pipe branch in the Building, which 
is discussed below, butterfly valve GW-300-07 has been installed to 
completely isolate the ground water recovery piping network from the 
remainder of the Building piping. This valve should be closed while 
the ground water recovery system is shut down for the winter. 

In order to implement a shutdown of the ground water recovery system during 

the winter months, the following procedures must be implemented, in the order 

presented. If this order is not followed, submersible pump damage may occur due 

to reversed impeller operation, or a leak or spill of ground water could occur. 

1.	 Shut down all of the speed controllers, as described previously in this 
section. 

2.	 Verify that one of the storage tanks contains available storage capacity 
and has been configured to receive water as described in Section 9.3.2. 

3.	 Close butterfly valve GW-300-07 at the main Plant influent header. 

4.	 In each ground water recovery vault, perform the following: 
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5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

Rev 4/05/93 

a.	 Close ball valve GW-30X-02 (where X is from 0 to 5). 

b.	 Remove the blind flange from one of the spare ductile iron 
sleeves, and insert the end of the drainage branch tubing into 
the sleeve. 

In vault V-306, also open Valve DR-301-02. 

In the Building, attach the end of the condensate pump (P-600) 20-foot 
hose to the hose connection immediately adjacent to vacuum gauge PI
5002 at the winterization pipe branch. Open valve GW-524-02, and 
close valve GW-524-01. 

, 
At condensate pump P-600, close valve COND-603-02 and open valve 
COND-603-03. 

At the MCP, turn the condensate pump H-O-A selector switch to 
"Hand" position, and run the condensate pump until an air break 
occurs in the line. Refer to Section 9.5.4. 

After air break occurs, turn condensate pump H-O-A switch back to 
"Auto" position, open valve COND-603-02, close valve COND-603-03, 
and return condensate pump hose to its hanger next to the pump. 

Inside each vault, open the drain valve DR-30X-01. (where X is from 
oto 5). 

In the Building, connect the hose from the air compressor utility 
station to the hose connection immediately adjacent to valve GW-524
01 on the winterization pipe branch. Close valves GW-524-01 and 
GW-524-02. 

Open valve PLA-602-01 at the aftercooler discharge, and adjust 
pressure regulator PCV-6001, so that the utility station is delivering 
compressed air at 5 to 10 psi. 

At the winterization pipe branch, open valve GW-524-01. This will 
allow compressed air into the ground water recovery network, and 
water will drain into the ductile iron sleeves located in the vaults. 

Apply compressed air to the system until water is finished draining. 
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15.	 Close valves GW-524-01 and PLA-602-01, disconnect the compressed 
air hose from the winterization branch hose connection, and properly 
store the hose. 

16.	 Place hose connection plugs In the hose connections on the 
winterization pipe branch. 

17.	 In each vault, remove the drain line from the ductile iron sleeve, 
replace the blind flange on the sleeve, and close valve DR-30X-01 
(where X is from 0 to 5). 

The ground water recovery sysrem has now been drained and freeze protected. 

9.3 Ground Water Storage System 

Design Basis 

As stated in Section 9.2, the expected total ground water recovery rate from the 

Landfill is one to two gallons per minute. Each tank was sized so that it could store 

approximately 3-1/2 days of flow, or so that both tanks could store one week's flow. The 

tank size was also chosen so that one tank's volume would correspond to the volume of a 

full disposal tanker truck. Based on preliminary ground water sampling and analyses, and 

pre~~minary contact with local sewer and POTW authorities, it is expected that ground water 

will be disposed of off-site by tanker truck for the foreseeable future. Other disposal 

alternatives, which are discussed briefly in Section 9.3.4, include disposal to the storm sewer. 

The ground water transfer pumps are designed to continuously recirculate water in 

the storage tanks, to prevent settlement of ground water solids. The transfer pumps were 

sized to pump a nominal flow of 100 gallons per minute at a total head (static plus dynamic) 

of 30 feet of water. This pumping rate will ensure that the ground water is recirculated fast 

enough to prevent settlement of solids. There is no treatment of ground water in the Plant. 
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In order to prevent cavitation in the transfer pumps, the pumps do not activate until 

the water level in each tank reaches 2.5 feet true level. 

The control and interaction of the tanks and pumps with other Plant equipment is 

discussed in the following section. 

9.3.1 General Description 

The ground water storage system consists of two 5,000-gallon double-wall 

~	 fiberglass reinforced plastic (FRP) tanks (TK-500 and TK-501) and two ground water 

transfer pumps (P-500 and P-501). The tanks collect ground water that has been 

pumped from the Landfill by the submersible pumps, and store the ground water 

until required sampling and analyses are performed, and disposal arrangements can 

be made. The transfer pumps are used primarily to recirculate water within the ~ 

tanks, which prevents solids in the recovered ground water from settling to the 

bottoms of the tanks. The pumps can also be used to transfer tank contents to 

tanker trucks or from one tank to the other. 

9.3.2 Ground Water Storage Tanks TK-500 and TK-501 

Equipment Description 

The ground water storage tanks are double-walled FRP tan1(s. In the event 

that the integrity of the inner wall is compromised, the outer wall is designed to 

contain the tank contents. 

Each tank can store a nominal volume of 5,075 gallons of water, at which 

point a high level switch will shut down the submersible pumps. The tank design 
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includes high-high interlocks to prevent either tank volume from exceeding 5,275 

gallons. If these interlocks should fail, one tank's contents will be transferred into 

the other tank via the overflow leg when the tank reaches a volume of 5,325 gallons. 

Each tank contains 14 nozzles for process piping and instrumentation 

connections. Table 9-2 summarizes the tank nozzles and associated process 

connections. Although all Plant valves are listed in Appendix E, the tank valves are 

also listed in this table for easy reference. The operator should also refer to the tank 

Record Drawings for additional ref~rence and nozzle designations. 

r The column heading "Normal Valve Position" in Table 9-2 lists the position 

that all tank valves should be in at all times. These positions should not be changed 

except as provided for in Section 9.3.4. 

The operation of the ground water transfer pumps is discussed in Section 

9.3.3, however, all ground water process valves including those on the transfer pump 

headers, are integral to the operation of the ground water storage system, and will 

be discussed in this section for clarity. 

The ground water storage system has been configured so that a number of 

operating scenarios are possible. In order for the Plant computer to track flow rates, 

tank volumes, and other parameters accurately, however, the storage tanks and 

pumps must be operated in strict accordance with the normal operating instructions 

presented in the remainder of this section and in Section 9.3.3. 

Other operating scenarios for the tanks and pumps are discussed in Section 

9.3.4, and are listed in the beginning of that section. The operator must be aware 

that procedures discussed in Section 9.3.4 are intended to be used only for infrequent 
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maintenance and emergencies, and that the implementation of any of these scenarios 

will result in faulty computer readings and trended data. These erroneous readings 

will include some of the non-resettable Plant counters, such as total tank volume. 

Therefore, the procedures discussed in Section 9.3.4 should be implemented only 

after careful consideration by the operator. 

Instrnmentation and Control 

The instrumentation associat~d with the operation of ground water storage 

tanks TK-500 and TK-501 is discussed below. Refer to Table 10-1 and 10-2 for a 

summary of all Plant instrumentation setpoints and alarm setpoints, Table 10-4 for 

a summary of operator keyboard inputs to the Plant computer, and the P&I Record 

Drawings for a schematic representation of all tank piping and instrumentation. The 

tank instrumentation is also shown on the Instrumentation Loop Diagrams which are 

located in the pes O&M manual in Appendix L. 

Level Transmitters LT-5000 and LT-5001, discussed below, are mounted six 

inches above the bottom of tanks TK-500 and TK-501 respectively, therefore, the 

levels that the transmitters send out will be less than the true level by six inches. 

This discrepancy has been corrected in LI-5000, LI-5001, and in the computer during 

calibration, so that the true levels are indicated in all three devices. The operator 

should refer to the manufacturer's O&M manuals if this discrepancy ever has to be 

calibrated out of the displays in the future. 

All further discussions in this Section regarding tank levels will pertain to the 

true levels indicated, and not to the levels transmitted by LT-5000 and LT-5001. 
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TANK: TK-SOO 

LI-SOOO:	 Level Indicator LI-SOOO is a digital level indicator for Tank TK-SOO, 

and is mounted on the front of the MCP. LI-5000 receives 120 VAC 

power from Circuit Breaker No.9 in the Distribution Panel. LI-SOOO 

receives a 4-20 rnA signal from level transmitter LT-SOOO, and includes 

setpoints for tank low level switch (LSL-SOOO) and tank high-high level 

switch/alarm (LSHH-SOOO/LAHH-5000). 

LT-SOOO:	 Level Transmitter LT-5000 is an analog level transmitter, which is 

mounted on Nozzle No.6 of tank TK-500. LT-5000 receives 24 VDC 

power from the MCP, and sends a 4-20 rnA output signal to LI-5000 

and to the Plant computer. 

PSC-5000:	 Flame arrestor (pressure safety controller) PSC-5000 is mounted above 

TK-500 vent line valve VT-51O-01. This device prevents any ignition 

source outside the tank from igniting the headspace vapors within the 

tank. 

PSV-5000:	 Pressure Safety Valve PSV-5000 is a 24 inch pressure safety 

vent/manway, mounted directly on Nozzle No. 10 on top of TK-500. 

This vent opens if the headspace pressure within the tanks exceeds 

three inches of water column pressure. This vent would also open in 

the event that all safety interlocks fail and the ground water level in 

the tank rises above the manhole. 
.. 

PSV-5002:	 Pressure Safety Valve PSV-5002 is a vacuum relief vent mounted 

directly on Nozzle 4 on top of tank TK-500. This device relieves any 
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vacuum applied to the TK-500 headspace in excess of 0.8 inches of 

water column vacuum, by allowing Building air to enter the tank. 

XEC-5000:	 Leak Element/Controller XEC-5000 is a leak detection probe attached 

to Nozzle No.9 of TK-500, which detects fluid between the inner and 

outer shells, indicating that a leak has occurred in the inner shell. 

XEC-5000 receives 120 VAC power from Circuit Breaker No.9 in the 

Distribution Panel. XEC-5000, if activated, shuts down all pumps in 

the Plant, and trips an, autodialer alarm call out. 

TANK: TK-501 

LI-5001:	 Level Indicator LI-5001 is a digital level indicator for Tank TK-501, 

and is mounted on the front of the MCP. LI-5001 receives 120 VAC 

power from Circuit Breaker No.9 in the Distribution Panel. LI-5001 

receives a 4-20 rnA signal from level transmitter LT-5001, and includes 

setpoints for tank low level switch (LSL-5001) and tank high-high level 

switch/alarm (LSHH-5001 and LAHH-5001). 

LT-5001:	 Level Transmitter LT-5001 is an analog level transmitter, which is 

mounted on Nozzle No.6 of tank TK-501. LT-5001 receives 24 VDC 

power from the MCP, and sends a 4-20 rnA output signal to LI-5001 

and to the Plant computer. 

PSC-5001:	 Flame arrestor (pressure safety controller) PSC-5001 is mounted above 

TK-501 vent line valve VT-512-01. This device prevents any ignition 

source outside the tank from igniting the headspace vapors within the 

tank. 

Rev 4/05/93	 9-25 



PSV-5001:	 Pressure Safety Valve PSV-5001 is a 24 inch pressure safety 

vent/manway, mounted directly on Nozzle No. 10 on top of TK-501. 

This vent opens if the headspace pressure within the tanks exceeds 

three inches of water column pressure. This vent would also open in 

the event that all safety interlocks fail and the ground water level in 

the tank rises above the manhole. 

PSV-5003:	 Pressure Safety Valve PSV-5003 is a vacuum relief vent which is 

mounted directly on N9zzle No.4 on top of tank TK-501. This device 

relieves any vacuum applied to the TK-501 headspace in excess of 0.8 

inches of water column vacuum, by allowing Building air to enter the 

tank. 

XEC-5001:	 Leak Element/Controller XEC-5001 is a leak detection probe attached 

to Nozzle No.9 of TK-501, which detects fluid between the inner and 

outer shells, indicating that a leak has occurred in the inner shell. 

XEC-5001 receives 120 VAC power from Circuit Breaker No.9 in the 

Distribution Panel. XEC-5001, if activated, shuts down all pumps in 

the Plant, and trips an autodialer alarm call out. 

COMMON TANK PIPING 

PSC-5002:	 Flame Arrestor PSC-5002 is mounted in the header from the tanker 

headspace vent line. This flame arrestor is intended to prevent any 

ignition source outside the tanker from entering the headspace of a 

tanker truck, when a truck is being filled for disposal. 
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PSV-5004:	 Pressure Safety Valve PSV-5004 is an in-line pressure vent that allows 

all headspace vapors from the tanks and tanker truck to vent outside 

the Building in the event that VTS-600 shuts down. This vent is 

actuated at a pressure of 0.8" of water column pressure, which is lower 

than that of the 24 inch manways (PSV-5000 and PSV-5001), and will 

vent vapors outside the Building before either of the manways opens. 

COMPUTER FUNCTIONS 

Operator keyboard selections associated with the ground water storage tanks 

include a Level Alarm High setpoint for each tank (LAH-5000 and LAH-5001) and 

a tank selector toggle switch for the operator to select which tank is being filled. The 

tank selector toggle switch is activated by highlighting the icon on the computer 

screen and pressing the "F4" key. 

The Level Alarm High setpoints (LAH-5000 and LAH-500l) exist only in the 

computer. Only LAH-5000 will be discussed further. LAH-5000 is used to 

enable/disable operation of the submersible pumps when the tank selector icon is 

toggled to "TK-500". Refer to the Computer O&M manual located in Appendix C. 

LT-5000 sends a 4-20 rnA signal to the Plant computer, which is translated to a true 

level in feet. If the water level in TK-500 reaches the LAH-5000 setpoint, the ST-CC 

terminals circuits in all six submersible pump speed controllers are opened via relays, 

. shutting down the pumps. 

This alarm condition can be easily reset as long as TK-501 is empty. The 

operator only has to change one valve position to direct ground water to TK-501, and 

then toggle on the computer screen to "TK-501". The computer will acknowledge 
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that TK-501 is below its high level setpoint (LAH-5001), and will close the speed 

controller software interlock circuits, thereby restarting the submersible pumps. 

The operator must be aware that once TK-500 reaches LAH-5000 level, the 

condensate pump discussed in Section 9.5.4 is not shut down, and can slowly continue 

. to pump condensate to tank TK-500. If LAH-5000 is ignored for an extended period 

of time or if the toggle switch is not set correctly, Level Alarm High-High (LAHH

5000) will trip, causing an autodialer alarm. LAHH-5000 cannot be reset as easily, 

and is discussed below. 

There are also non-controlling, "monitoring" setpoints which are duplicates of 

the level setpoints in LI-5000 and LI-5001. These "monitoring" setpoints are included 

only so the operator can easily compare tank levels to the actual established setpoints 

in the Level Indicators. 

HARDWARE INTERLOCKS 

Several Plant equipment items are interlocked to the various tank level 

setpoints. Both tanks are identical, so only Tank TK-500 will be discussed in detail 

in this Section. 

Level Alarm High-High (LAHH-5000) is a physical setpoint within LI-5000. 

This setpoint is interlocked via a relay to the submersible pump speed controllers, 

and to condensate pump P-600, disabling all seven of these pumps. LAHH-5000 and 

LAHH-500l (for Tank TK-501) are configured in series, so that a high-high level in 

either tank will disable the submersible pumps and P-600. The LAHH-5000 

condition must be cleared before pumping to TK-500 or TK-501 can resume. (Pump 
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P-500 will continue running during this alarm condition). The operator, at all times, 

should prevent tank levels from reaching LAHH condition. 

Level Switch Low (LSL-5000) is also a physical setpoint (initially set at two 

feet) in LI-5000, and is interlocked to transfer pump P-500, shutting down the pump 

~	 if the level falls below the setpoint, to protect the pump from cavitation. LSL-5000 

can also be interlocked to P-501, as discussed in Section 9.3.4. This scenario should 

not normally be implemented. 

MODIFICATION OF SETPOINTS 

The Low, High, and High-High level setpoints have been established to allow 

optimum performance of the Plant, and should not be changed. All setpoints are 

established relative to the bottom of each tank (true level), not the level transmitter 

LT-5000. In the event that these setpoints should ever have to be changed, the 

following rules must be followed to optimize performance and protect equipment: 

1.	 To prevent transfer pump cavitation, LSL-5000 must always be set 

higher than the top of the tank discharge piping (top of pipe at 1'-8"), 

which is mounted to Nozzle No.2. LSL-5000 has been set at two feet, 

and resets at 2.5 feet. 

2.	 LAHH-5000 must always be set below the bottom of the tank overflow 

leg, (bottom of leg at 14'-2") which is mounted to Nozzle No.3. 

LAHH-5000 has been set at 14 feet, and resets at 13.5 feet. 

3.	 LAH-5000 must always be set at least six inches below LAHH-5000. 

LAH-5000 has been set at 13.5 feet and resets at 13 feet. 
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LEAK DETECTION 

Leak Detectors XEC-5000 and XEC-500l are configured in series, so that a leak 

alarm condition in either tank will shut down the submersible pumps and condensate 

pump P-600. Both conditions also trigger separate autodialer alarms. In normal 

operation, an XEC-5000 alarm condition shuts down P-500, while XEC-5001 shuts 

down P-501. It is possible to configure these alarms so they shut down the opposite 

pumps, however, this scenario should not be implemented unless an emergency 

situation exists. This alternative sc~nario is discussed in greater detail in Section 

9.3.4. 

TANK REliEF VALVES 

The remainder of this instrumentation section discusses issues regarding the 

tank relief valves. 

The ground water storage tanks have been configured so that the headspace 

vapors in both tanks are continuously being withdrawn and transferred to vapor 

treatment system VTS, which is discussed in Section 9.5.3. Vacuum relief vents PSV

5002 and PSV-5003 are used to ensure that whatever vacuum is applied from the 

VTS does not exceed one inch of water column vacuum in the tanks. These vents 

also prevent tank vapors from escaping into the Building when the VTS is not 

runmng. 

When the VTS is running, the applied vacuum will keep pressure relief valve 

PSV-5004 closed. If the VTS is shut down, PSV-5004 is designed to open at a 

pressure setting of only 0.8 inches of water column pressure. This valve is designed 
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to open before any of the other pressure relief valves, and will vent both tanks and 

the tanker truck headspace piping to the outside of the Building. 

In the event that the VTS shuts down and PSV-5004 fails to open, one of the 

24 inch manways PSV-5000 or PSV-5001 will open if the pressure in either tank 

exceeds three inches of water column pressure. 

Start-up 

Since the ground water storage tanks only store recovered ground water and 

condensate, there is no actual start-up or shutdown of the tanks. General operating 

parameters that should be implemented prior to implementing tank fill procedures 

outlined in the following section are outlined below. 

1.	 Recovered ground water should be pumped to only one tank at a time. 

2.	 Ensure that the ground water storage tank(s) valves are set as shown 
in Table 9-2. 

3.	 Open valve VT-513-04 which is on the three inch header to the VTS 
at the VTS pad. This butterfly valve should be initially opened only 
one or two positions, and must never be closed except for maintenance 
reasons. 

4.	 Set all ground water storage system valves to the positions indicated 
below. These valve positions should only be modified as directed in 
the remaining subsections of this Section 9.3.2, and if necessary, as 
described in Section 9.3.4. 

a.	 Close tanker truck connection valves VT-513-01 and EFF-522
05 outside the Building on the west wall. 

b.	 Open either of the ground water recovery valves GW-300-04 or 
GW-505-01 at the main Plant influent header, but ensure that 
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one valve is opened and one valve is closed at all times. Open 
butterfly valve GW-300-07 at the main Plant influent line. 

c.	 Close secondary shell vent line drain valves VT-515-02 and VT
516-02. 

d.	 Close low point drain valves GW-300-06 and GW-505-03 at the 
main Plant influent header. 

e.	 Close recirculation valves RGW-504-02 and RGW-507-02 at the 
main Plant influent header. 

f.	 Close valves GW-502-02, GW-502-03, RGW-504-01, GW-506
02, GW-506-03, and RGW-507-01 at the discharge headers of 
transfer pumps P-500 and P-501, respectively. 

g.	 Close valves GW-500-02, GW-500-03, EFF-522-01, GW-501-02, 
GW-501-03, and EFF-522-02 at the inlet headers to transfer 
pumps P-500 and P-501, respectively. 

h.	 Close tanker truck connection lines valves VT-513-02, VT-513
03, EFF-522-03, and EFF-522-04 at the interior west wall of 
Building. 

1.	 Open recirculation valves RGW-503-02 and RGW-508-02 at the 
main Plant influent header. 

j.	 Open valves RGW-503-01 and RGW-508-01 at the discharge 
headers of pumps P-500 and P-501, respectively. 

k.	 Open valves GW-500-04 and GW-501-04 at the inlet headers of 
pumps P-500 and P-501, respectively. 

This valve configuration allows the recirculation of ground water in each tank. 

Proceed to the following subsection for normal operating instructions. 
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Tank Fill 

This subsection describes normal procedures for filling the ground water 

storage tanks, while the following subsection discusses procedures for disposal of tank 

contents. All other tank operating scenarios are discussed in Section 9.3.4. It is 

recommended that the tanks should always be filled one at a time (not in parallel). 

Any time the tanks contain water, the VTS should be operating, unless an 

alarm has shut it down. Refer to S~ction 9.5.3 for further VTS information. 

TK-500 FILL 

To fill tank TK-500, the following instructions must be implemented: 

1.	 Verify that all valves are in the positions indicated in the previous 
Start-up subsection, and that all tank valves are in the positions shown 
on Table 9-2. These valve positions correspond to the TK-500 
recirculation configuration. 

2.	 Turn ground water transfer pump P-500 selector switch located at the 
MCP to "Auto" position. Refer to Section 9.3.3 for specific transfer 
pump operating instructions. 

3.	 Close valve GW-505-01 at the main Plant influent header. 

4.	 Open valve GW-300-04 at the main Plant influent header. 

5.	 At the Plant computer, toggle the tank selector icon to "TK-500" by 
highlighting the icon on the computer screen and pressing the "F4" key. 
Ground water submersible pumps will start-up automatically if all 
disconnects are closed and the speed controllers turned on. (As 
discussed in Section 10.5, each time the icon is toggled, the Plant 
computer enters the volume of ground water in the tank previously 
being filled into the Plant total volume data base file.) 
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During initial Plant start-up, and following any maintenance to the ground 

water recovery system or power loss to the Plant, refer to Section 9.2.2 for 

submersible pump start-up information. 

When the tank level rises to the LSL-5000 reset level of 2.5 feet, transfer 

pump P-500 will automatically start. 

When the tank level reaches ~he LSH-5000 setpoint, the Plant computer will 

automatically shut down the submersible pumps, and display a high level alarm 

(LAH-5000) on the screen. Condensate pump P-600 will remain enabled, however, 

and will continue pumping condensate from the VTS into the tank. 

Since the LAH-5000 alarm does not trigger an autodialer alarm, the operator 

should monitor the tank level closely during daily visits. Once the LSH-5000 setpoint 

is reached, the operator should promptly begin filling tank TK-501 and arrange for 

disposal of TK-500 contents (refer to Section 9.3.2, "Instrumentation and Control 

COMPUTER FUNCTIONS" for additional information regarding LAH-5000). 

TK-501 FILL 

To fill tank TK-501, the following instructions must be implemented: 

1.	 Verify that all valves are in the positions indicated in the previous 
starl-up subsection, and that all tank valves are in the positions shown 
on Table 9-2. These valve positions correspond to the TK-501 
recirculation configuration. 
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2.	 Turn ground water transfer pump P-501 selector switch located at the 
MCP to "Auto" position. Refer to Section 9.3.3 for specific transfer 
pump operating instructions. 

3.	 Close valve GW-300-04 at the main Plant influent header. 

4.	 Open valve GW-505-01 at the main Plant influent header. 

5'.	 At the Plant computer, toggle the tank selector icon to "TK-501" by 
highlighting the icon on the computer screen and pressing the "F4" key. 
Ground water submersible pumps will start-up automatically if all 
disconnects are closed and the speed controllers are turned on. (As 
discussed in Section 10.5, each time the icon is toggled, the Plant 
computer enters the volume of ground water in the tank previously 
being filled into the Plant total volume data base file.) 

During initial Plant start-up, and following any maintenance to the ground 

water recovery system or power loss to the Plant, refer to Section 9.2.2 for 

submersible pump start-up information. 

When the tank level rises to the LSL-5001 reset level of 2.5 feet, transfer 

pump P-501 will automatically start. 

When the tank level reaches the LSH-5001 setpoint, the Plant computer will 

automatically shut down the submersible pumps, and display a high level alarm 

(LAB-5001) on the screen. Condensate pump P-600 will remain enabled, however, 

and will continue pumping condensate from the VTS into the tank. 

Since the LAB-5001 alarm does not trigger an autodialer alarm, the operator 

should monitor the tank level closely during daily visits. Once the LSH-5001 setpoint 

is reached, the operator should promptly begin filling tank TK-500 and arrange for 
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disposal of TK-501 contents (refer to Section 9.3.2, "Instrumentation and Control 

COMPUTER FUNCTIONS" for additional information regarding LAH-5001). 

Disposal of Tank Contents 

During normal Plant operations, the recovered ground water in the tanks will 

be shipped off-site for disposal, by tanker truck. The tanker truck may be filled 

either by using transfer pump P-500 or P-501 as appropriate, or by using the pump 

which can be supplied with the tanker truck upon request. 

It should be noted that tanker truck pumps are normally rated at a much 

higher flow rate (275 gpm) than transfer pump P-500 or P-501 (100 gpm). 

Consequently, it would take approximately 18 minutes to drain a tank using the 

tanker truck pump and approximately 50 minutes using transfer pump P-500 or P

501. In addition, the operator would be responsible for running transfer pump P-500 

or P-501 throughout the duration of the transfer process and for ensuring that excess 

recovered ground water is not pumped into the tanker truck (which could result in 

an overflow situation). 

The operator should make arrangements to use tanker trucks with the 

following features: 

1.	 Tanker capacity must be 5,500 to 6,000 gallons. 

2.	 Tanker truck suction hose must be a four inch hose with a male 
camlock end fitting, for connection to the Plant four inch female 
camlock hose connection. 
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3.	 Tanker truck must be equipped with a three inch vent hose, fitted with 
a male camlock end fitting, for connection to the Plant three inch 
female camlock hose connection. 

TK-500 DISPOSAL USING TANKER TRUCK PUMP 

If the operator decides to transfer ground water with a pump supplied with 

the tanker truck, it will be necessary to bypass transfer pump P-500 during the 

transfer process. When the tanker truck has arrived, the operator should perform 

the following tasks in the order they are presented: 

1.	 Verify that tanker truck is located close enough to the exterior hose 
connections so that no undue stress is placed on the Plant piping. DO 
NOT hook up truck hoses until Step 9 below. Spills or damage to the 
Plant may occur if these steps are not implemented in the order 
shown. 

2.	 Verify that tanker truck is empty. 

3.	 Remove cover from concrete sump under exterior hose connections. 

4.	 Verify that tank TK-501 is receiving, or has been configured to receive, 
ground water. Refer to TK-501 fill section. 

5.	 Turn transfer pump P-500 H-O-A selector switch from "Auto" to "Off'. 

6.	 Close valve GW-500-04 and open valve EFF-522-01 at P-500 inlet 
header. 

7.	 Close valve RGW-503-01 at P-500 discharge header. 

8.	 Open effluent valve EFF-522-03 and vent line valve VT-513-03 at the 
inside of the west Building wall. 

..	 9. Unlock Plant hose connections (tanker fill and vent lines) outside the 
Building, and connect tanker truck hoses to these connections. 
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10.	 Open tanker vent line connection valve VT-513-0l and tanker effluent 
line connection valve EFF-522-05 outside the Building. 

11.	 TK-500 contents may begin to gravity feed to the tanker since the 
water level in the full tank is a few feet higher than the tanker. 
Instruct the tanker truck operator to turn on tanker pump. 

12.	 Empty tank TK-500 completely and have truck operator turn truck 
pump off. The operator should periodically check the tank level 
indicator on the Plant computer, to avoid applying a vacuum to the 
empty storage tank for an extended period of time. Return Plant to 
previous settings as follows: 

, 
13.	 Close valves VT-513-01 and EFF-522-05 on Building exterior. 

14.	 Disconnect tanker hoses from connections and lock the connections. 

15.	 Close valves VT-513-03 and EFF-522-03 at interior Building walL 

16.	 Close valve EFF-522-01, and open valves GW-500-04 and RGW-503-01 
at pump P-500 headers. 

17.	 Turn P-500 H-O-A switch from "off' to "auto". 

18.	 Properly dispose of any spills in concrete sump under exterior hose 
connections (refer to Section 14.3.8) and replace cover. 

, 

TK-500 DISPOSAL USING PUMP P-500 

If the tanker truck is ordered without an on board pump, transfer pump P-500 

may be used to pump the contents of TK-500 to the tanker truck. The operator 

should be aware that due to the LSL-5000 interlock, the tank: can only be drained to 

a level of two feet (approximately 4,300 gallons) when the P-500 H-O-A switch is in 

thf"Auto" position. The transfer pump is automatically shut off when the tank level 

reaches the LSL-5000 setpoint. 
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Consequently, when using a transfer pump to fill the tanker truck it will not 

be possible to drain a storage tank completely. Approximately 750 gallons will 

remain in the tank when the ground water is at the two foot interlock level. In order 

to fill the tanker truck with the total tank volume which was recorded in the Plant 

total volume data base file (approximately 5,075 gallons at the LSH setpoint), 

whatever volume which remains in the tank when the transfer pump is deactivated 

should be transferred to the tanker truck from the second tank. (Refer to the 

instructions in the section "TK-501 DISPOSAL USING PUMP P-501".) This 

procedure will ensure that the total t~mk volume previously recorded in the computer 

data base is the volume which is actually transferred to the tanker truck for disposal. 

If this procedure is not followed, the Plant volume data base file will record a 

volume approximately 20 percent higher than the actual volume recovered from the 

Landfill. 

It is recommended that the transfer pump not be operated in the "Hand" 

mode during the filling of the tanker truck or at any other time. If it is necessary 

to operate the pump in the hand mode, the pump must not be run in "Hand" mode 

below the LSL interlock level or damage to the pump will occur. 

The steps listed below should be implemented to transfer the contents of TK

500 to the tanker truck using P-500: 

1.	 Verify that tanker truck is located close enough to the exterior hose 
connections so that no undue stress is placed on the Plant piping. DO 
NOT hook up truck hoses until Step 6 below. Spills or damage to the 
Plant may occur if these steps are not implemented in the order 
shown. 

2.	 Verify that tanker truck is empty. 

3.	 Remove cover from concrete sump under exterior hose connections. 
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4.	 Verify that tank TK-501 is receiving, or has been configured to receive, 
ground water. Refer to TK-501 fill section. 

5.	 Open effluent valve EFF-522-03 and vent line valve VT-513-03 at the 
inside of the west Building wall. 

6.	 Unlock Plant hose connections (tanker fill and vent lines) outside the 
Building, and connect tanker truck hoses to these connections. 

7.	 Open tanker vent line connection valve VT-513-01 and tanker effluent 
line connection valve EFF-522-05 outside the Building. 

8.	 With pump still in "Al,lto" mode, partially open valve GW-502-02 first 
and then close valve RGW-503-02, at the main Plant influent header. 
Valve RGW-503-01 has been throttled to maintain the correct P-500 
discharge pressure as described in the Operation paragraphs of Section 
9.3.3. The operator should avoid modifying the position of this valve. 

9.	 Position valve GW-502-02 so that during initial pumping (when TK-500 
is full) the pump discharge pressure is approximately 15.5 psi. 

10.	 When LSL-5000 turns the pump off, close valve GW-502-02 and open 
valve RGW-503-02. 

11.	 Close valves VT-513-01 and EFF-522-05 on Building exterior. 

12.	 Disconnect tanker hoses from connections and lock the connections. 

13.	 Close valves VT-513-03 and EFF-522-03 at interior Building wall. 

14.	 Properly dispose of any spills in concrete sump under exterior hose 
connections (refer to Section 14.3.8) and replace cover. 

TK-501 DISPOSAL USING TANKER TRUCK PUMP 

.: If the operator decides to transfer ground water with a pump supplied with 

the tanker truck, it will be necessary to bypass transfer pump P-501 during the 
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transfer process. When the tanker truck has arrived, the operator should perform 

the following tasks in the order they are presented: 

1.	 Verify that tanker truck is located close enough to the exterior hose 
connections so that no undue stress is placed on the Plant piping. DO 
NOT hook up truck hoses until Step 9 below. Spills or damage to the 
Plant may occur if these steps are not implemented in the order 
shown. 

2.	 Verify that tanker truck is empty. 

3.	 Remove cover from cdncrete sump under exterior hose connections. 

4.	 Verify that tank TK-500 is receiving, or has been configured to receive, 
ground water. Refer to TK-500 fill section. 

5.	 Turn transfer pump P-501 H-O-A selector switch from "Auto" to "Off'. 

6.	 Close valve GW-501-04 and open valve EFF-522-02 at P-501 inlet 
header. 

7.	 Close valve RGW-508-01 at P-501 discharge header. 

8.	 Open effluent valve EFF-522-03 and vent line valve VT-513-03 at the 
inside of the west Building wall. 

9.	 Unlock Plant hose connections (tanker fill and vent lines) outside the 
Building, and connect tanker truck hoses to these connections. 

10.	 Open tanker vent line connection valve VT-513-01 and tanker effluent 
line connection valve EFF-522-05 outside the Building. 

11.	 TK-501 contents may begin to gravity feed to the tanker since the 
water level in the full tank is a few feet higher than the tanker. 
Instruct the tanker truck operator to turn on tanker pump. 

12.	 Empty tank TK-501 completely and have truck operator turn truck 
pump off. The operator should periodically check the tank level 
indicator on the Plant computer, to avoid applying a vacuum to the 
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empty storage tank for an extended period of time. Return Plant to 
previous settings as follows: 

13.	 Close valves VT-513-01 and EFF-522-05 on Building exterior. 

14.	 Disconnect tanker hoses from connections and lock the connections. 

15.	 Close valves VT-513-03 and EFF-522-03 at interior Building wall. 

16.	 Close valve EFF-522-02, and open valves GW-501-04 and RGW-508-01 
at pump P-501 headers. 

17.	 Turn P-501 H-O-A switch from "Off' to "Auto". 

18.	 Properly dispose of any spills in concrete sump under exterior hose 
connections (refer to Section 14.3.8) and replace cover. 

!II TK-501 DISPOSAL USING PUMP P-501 

If the tanker truck is ordered without an on board pump, transfer pump P-501 

may be used to pump the contents of TK-501 to the tanker truck. The operator 

should be aware that due to the LSL-5001 interlock, the tank can only be drained to 

a level of two feet (approximately 4,300 gallons) when the P-501 H-O-A switch is in 

the "Auto" position. The transfer pump is automatically shut off when the tank level 

reaches the LSL-5001 setpoint. 

Consequently, when using a transfer pump to fill the tanker truck it will not 

be possible to drain a storage tank completely. Approximately 750 gallons will 

remain in the tank when the ground water is at the two foot interlock level. In order 

to fill the tanker truck with the total tank volume which was recorded in the Plant 

toil\! volume data base file (approximately 5,075 gallons at the LSH setpoint), 

whatever volume which remains in the tank when the transfer pump is deactivated 
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should be transferred to the tanker truck from the second tank. (Refer to the 

instructions in the section "TK-500 DISPOSAL USING PUMP P-500".) This 

procedure will ensure that the total tank volume previously recorded in the computer 

data base is the volume which is actually transferred to the tanker truck for disposal. 

If this procedure is not followed, the Plant volume data base file will record a 

volume approximately 20 percent higher than the actual volume recovered from the 

Landfill. 

It is recommended that the transfer pump not be operated in the "Hand" 

mode during the filling of the tanker truck or at any other time. If it is necessary 

to operate the pump in the "Hand" mode, the pump must not be run in "Hand" mode 

below the LSL interlock level or damage to the pump will occur. 

The steps listed below should be implemented to transfer the contents of TK

501 to the tanker truck using P-501: 

1.	 Verify that tanker truck is located close enough to the exterior hose 
connections so that no undue stress is placed on the Plant piping. DO 
NOT hook up truck hoses until Step 6 below. Spills or damage to the 
Plant may occur if these steps are not implemented in the order 
shown. 

2.	 Verify that tanker truck is empty. 

3.	 Remove cover from concrete sump under exterior hose connections. 

4.	 Verify that tank TK-500 is receiving, or has been configured to receive, 
ground water. Refer to TK-500 fill section. 

5.	 Open effluent valve EFF-522-03 and vent line valve VT-513-03 at the 
inside of the west Building wall. 
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6.	 Unlock Plant hose connections (tanker fill and vent lines) outside the 
Building, and connect tanker truck hoses to these connections. 

7.	 Open tanker vent line connection valve VT-513-01 and tanker effluent 
line connection valve EFF-522-05 outside the Building. 

8.	 With pump still in "Auto" mode, partially open valve GW-506-02 first 
and then close valve RGW-508-02, at the main Plant influent header. 
Valve RGW-508-01 has been throttled to maintain the correct P-501 
discharge pressure as described in the Operation paragraphs of Section 
9.3.3. The operator should avoid modifying the position of this valve. 

9.	 Position valve GW-506,-02 so that during initial pumping (when TK-500 
is full) the pump discharge pressure is approximately 15.5 psi. 

10.	 When LSL-5001 turns the pump off, close valve GW-506-02 and open 
valve RGW-508-02. 

11.	 Close valves VT-513-01 and EFF-522-05 on Building exterior. 
" " 

12.	 Disconnect tanker hoses from connections and lock the connections. 

13.	 Close valves VT-513-03 and EFF-522-03 at interior Building wall. 

14.	 Properly dispose of any spills in concrete sump under exterior hose 
connections (refer to Section 14.3.8) and replace cover. 

Several other operating scenarios involving the ground water storage tanks and 

transfer pumps are discussed in Section 9.3.4. These additional scenarios should not 

be implemented during normal operations. 
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9.3.3 Ground Water Transfer Pumps P-500 and P-501 

Equipment Description 

Ground water transfer pumps P-500 and P-50l are part of the ground water 

storage system. The pumps are designed to recirculate ground water in the ground 

water storage tanks so that sediments in the ground water do not settle to the bottom 

of the tanks. The pumps may also be used to pump storage tank contents to disposal 

tanker trucks or to transfer the cont~nts of one storage tank to the other. 

During normal operation, transfer pumps P-500 and P-501 are used for 

recirculation of storage tanks TK-500 and TK-501, respectively. Normal valve 

settings are discussed in Section 9.3.2. Other infrequent pumping scenarios are 

• discussed in Section 9.3.4. 

The transfer pumps are Durco model ANSI 3 1/2-6 pumps, manufactured by 

The Duriron Company of Dayton, Ohio, and are rated at 100 gallons per minute at 

a pumping head of 30 feet of water. 

Instrumentation and Control 

Instrumentation associated with the operation of the transfer pumps is 

described below: 

LI-5000:	 Level Indicator LI-5000 is mounted on the MCP, and indicates the 

level in tank TK-500. A low level setpoint (LSL-5000) within LI-5000 

shuts down pump P-500 via control relay LSLY-5000. LI-5000 also 
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contains an LSL-5000 reset point, at a desired height above LSL-5000. 

These setpoints are defined in Table 10-1. 

LI-5001:	 Level Indicator LI-5000 is mounted on the MCP, and indicates the 

level in tank TK-501. A low level setpoint (LSL-5001) within LI-5001 

shuts down pump P-501 via control relay LSLY-5001. LI-5001 also 

contains an LSL-5001 reset point, at a desired height above LSL-5001. 

These setpoints are defined in Table 10-1. 

PE/PI-5000:	 Pressure element/indicator PE/PI-5000 is a 0-60 psi pressure gauge 

mounted on a pressure diaphragm. This instrument is located on the 

discharge header for pump P-500, and indicates the discharge pressure 

of the pump. 

PE/PI-5001:	 Pressure element/indicator PE/PI-5001 is a 0-60 psi pressure gauge 

mounted on a pressure diaphragm. This instrument is located on the 

discharge header for pump P-501, and indicates the discharge pressure 

of the pump. 

The Plant computer monitors the running status of both transfer pumps, and 

also indicates and records the total running time of the pumps. 

The low level setpoints in LI-5000 and LI-5001, which shut down the transfer 

pumps should never be set below two feet true level, or damage to the pumps may 

occur. The pumps are also shut down by XA-5000 and XA-5001 leak detection 

alarms. Each pump is supplied with a Hand-Off-Auto (H-O-A) selector switch and 

a Normal-Alternate (Norm/Alt) selector switch, mounted on the MCP. During 
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normal operations, the H-O-A switch on each pump should be set to "Auto" position 

and the Norm/AIt switch on each pump should be set to "Normal" position. 

The pumps can be operated manually by setting the appropriate H-O-A switch 

to "Hand" position, but the operator must pay close attention to low level in the 

appropriate tank, and must never run either pump in "Hand" mode while the pump 

- is unattended. 

The "AIt" setting on the NorJP/Alt switch should not normally be used, and 

enables the pumps to be interlocked to the instruments on the opposite tank, so that 

the pump can be used for the recirculation of the opposite tank. For example, 

setting P-500's Norm/AIt switch to "Alt" would allow P-500 to be used for 

recirculation of tank TK-501. There are also several valve positions that have to be 

't changed in order to operate in this manner. These operating scenarios are presented 

in Section 9.3.4. 

Pumps P-500 and P-501 are powered through Circuit Breaker Nos. 1 and 2, 

respectively, in the Distribution Panel. 

Start-up 

In order to start-up the transfer pumps, the operator should ensure that Plant 

piping valves are set as indicated in Section 9.3.2, and then set each pumps' selector 

switches to "Auto" and "Normal". The pumps will automatically activate when the 

tank level is above the low level reset point. 
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Operation 

Normally, both transfer pumps should be operated in "Auto" and "Normal" 

mode. This will allow the pumps to be interlocked to the correct tank levels for 

efficient and safe operation. 

The transfer pumps may be run in "Hand" mode for maintenance or checkout 

reasons, but must never be run in "Hand" mode unless the pump is being attended 

by the operator. The pumps should ~ be run in "Alt" mode except as described 

in Section 9.3.4. 

During operation, the pumps must be operated within the manufacturer's 

recommended pressure range. Valves RGW-503-01 and RGW-508-01 on the 

discharge headers of pumps P-500 and P-501, respectively, should be throttled so that 

the pump discharge pressure is 11 psi when the tank level is 2.5 feet, and is 15.5 psi 

when the tank level is at 13.5 feet (LSH-5000 and LSH-5001). 

Shutdown 

The pumps can be shut down by turning the appropriate H-O-A switch to 

"Off' position. If maintenance will be performed on the pump, or if the pump will 

be off for an extended period of time, Circuit Breaker Nos. 1 and/or 2 for the 

appropriate pump should be opened in the Distribution Panel. 
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9.3.4 Alternative Operating Scenarios 

General Description 

This section discusses ground water storage system operating scenarios that 

are not part of normal Plant operations, but have been included in the design of the 

Plant for contingency reasons. It is expected that the operator has read Sections 

9.3.2 and 9.3.3 and has become familiar with the operation of all equipment 

associated with the ground water st<;>rage system. Therefore, this section will only 

detail the valve positions and transfer pump settings required for the following 

operating alternatives: 

1. Transfer of TK-500 contents to TK-501. 

2. Transfer of TK-501 contents to TK-500. 

3. TK-500 recirculated by P-501. 

4. TK-501 recirculated by P-500. 

5. TK-500 drain to sewer. 

6. TK-501 drain to sewer. 

7. Parallel fill of tanks. 

When modifying valve positions, the discharge valves at the transfer pump 

headers must be throttled to meet the transfer pump pressure requirements described 

in Section 9.3.3. 
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Transfer of TK-500 contents to TK-501 

With Plant valves in their normal positions and TK-501 empty: 

1.	 Turn P-500 H-O-A selector switch to "Off' position. 

2.	 At P-500 discharge header, open valve RGW-504-01 and close valve 
RGW-503-01. 

3.	 At the main Plant influent header, open valve RGW-504-02 and close 
valve RGW-503-02. , 

4.	 Turn P-500 H-O-A selector switch to "Auto" position. Tank TK-500 
contents will be transferred to TK-501 until the TK-500 level falls to 
two feet. 

5.	 Return valves to their normal positions: Open valves RGW-503-01 
and RGW-503-02, and close valves RGW-504-01 and RGW-504-02. 

Transfer of TK-501 contents to TK-500 

With Plant valves in their normal positions and TK-500 empty: 

1.	 Turn P-501 H-O-A selector switch to "Off' position. 

2.	 At P-501 discharge header, open valve RGW-507-01 and close valve 
RGW-508-01. 

3.	 At the main Plant influent header, open valve RGW-507-02 and close 
valve RGW-508-02. 

4.	 Turn P-501 H-O-A selector switch to "Auto" position. Tank TK-501 
contents will be transferred to TK-500 until the TK-501 level falls to 
two feet. 
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5.	 Return valves to their normal positions: Open valves RGW-508-01 
and RGW-508-02, and close valves RGW-507-01 and RGW-507-02. 

TK-500 Recirculated by P-501 

If this scenario is implemented, P-500 should not be operated and TK-501 

should not be filled. With all Plant valves in their normal positions: 

1.	 Turn P-500 and P-501 selector switches to "Off' position. 

2.	 At the P-500 inlet header, open valve EFF-522-01 and close valve GW
500-04. 

3.	 At the P-500 discharge header, close valve RGW-503-01. 

4.	 At the P-501 discharge header, open valves RGW-507-01 and EFF
522-02, and close valve RGW-508-01. 

5.	 At tank TK-501, close valve GW-501-01. 

6.	 At the main Plant influent header, open valve RGW-507-02 and close 
valve GW-505-01. 

7.	 Turn P-501 Norm/Alt switch to "Alt" position and turn the P-501 H-O
A switch to "Auto" position. 

Tank TK-500 will now be recirculated by P-501. When this scenario is 

completed, return selector switches and valves to their normal positions. 

TK-501 Recirculated by P-500 

If this scenario is implemented, P-501 should not be operated and TK-500 

should not be filled. With all Plant valves in their normal positions: 

Rev 4/05/93	 9-51 



1. Turn P-500 and P-501 selector switches to "Off' position. 

2. At the P-501 inlet header, open valve EFF-522-02 and close valve GW
501-04. 

3.	 At the P-501 discharge header, close valve RGW-508-01. 

4.	 At the P-500 discharge header, open valves RGW·504-01, and EFF
522-01, and close valve RGW-503-01. 

5.	 At tank TK-500, close valve GW-500-01. , 
6.	 At the main Plant infll1ent header, open valve RGW-504-02 and close 

valve GW-300-04. 

7.	 Turn P-500 Norm/Alt switch to "Alt" position and turn the P-500 H-O
A switch to "Auto" position. 

Tank TK-501 will now be recirculated by P-500. When this scenario is 

completed, return selector switches and valves to their normal positions. 

TK-500 Drain to Sewer 

Although it appears unlikely that approval will be obtained to dispose of 

recovered ground water to either the sanitary or storm water sewer lines in the 

future, the following disposal steps should be implemented if approval of either 

option is obtained. 

With all valves in their normal positions: 

1.	 Turn pump P-500 H-O-A selector switch to "Off' position. 

2.	 Close valve GW-500-04 at the P-500 inlet header. 
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3.	 (At the P-500 discharge header, the existing blind spool piece would 
have to be replaced by a "sewer drain" ball valve, which would 
normally be closed.) Open the sewer drain valve to dispose of tank 
contents. 

4.	 When the storage tank is empty, close the sewer drain valve. 

5.	 Open valve GW-500-04. 

6.	 Turn P-500 H-O-A selector switch to "Auto" position. 

TK-501 Drain to Sewer 
f 

Although it appears unlikely that approval will be obtained to dispose of 

recovered ground water to either the sanitary or storm water sewer lines in the 

future, the following disposal steps should be implemented if approval is obtained. 

With all valves in their normal positions: 

1.	 Turn pump P-501 H-O-A selector switch to "Off' position. 

2.	 Close valve GW-501-04 at the P-501 inlet header. 

3.	 (At the P-501 discharge header, the existing blind spool piece would 
have to be replaced by a "sewer drain" ball valve, which would 
normally be closed.) Open the sewer drain valve to dispose of tank 
contents. 

4.	 When the storage tank is empty, close the sewer drain valve. 

5.	 Open valve GW-501-04. 

6.	 Turn P-501 H-O-A selector switch to "Auto" position. 
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Parallel Fill of Tanks 

The parallel fill of the storage tanks will cause errors in recovered ground 

water volume tracking by the computer. 

If this scenario must be implemented, simply open valves GW-505-01 and 

GW-300-04 simultaneously. These valves are located at the main Plant influent 

header. All other valves should remain in their normal positions. 

, 
9.4 Control Building Sump 

·General Description 

The Control Building contains a sump in the middle of the floor, to collect 

any fluids which may fall on the floor during operations. The floor has been pitched 

so that any spills will flow toward the sump. The sump floor is also sloped so that 

fluids will collect at a low point within the sump. 

A design assumption was made that any spill in the Building could present a 

potentially explosive environment. The intent of the sump is to collect fluids so that 

a spill condition can be detected by monitoring only one location in the Building. 

A leak detected in the sump causes the main shunt trip circuit breaker to open, 

interrupting almost all power to the Building. 

Instmmentation and Control 

Instrumentation associated with the Building sump is described below: 
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XEC-6000:	 Leak Detector XEC-6000 is a capacitance-type detector probe which 

senses fluid within the sump. XEC-6000 is powered by a 120 VAC 

circuit through Fuse A which is located ahead of the main shunt trip 

circuit breaker in the Distribution Panel. XEC-6000 is mounted 

approximately one inch above the low point of the sump floor. 

Timer:	 A ten-hour timer is mounted on the front of the MCP, and is used to 

bypass the XEC-6000 shunt trip feature during Plant maintenance 

activities. The timer i:p.dudes a start button and a reset button. The 

timer resets to zero time if its power supply is interrupted while the 

timer is operating. 

When XEC-6000 senses fluid in the sump, a dry contact within XEC-6000 

doses to energize the alarm circuit, causing the following automatic responses: 

1.	 The main shunt trip circuit breaker is opened, cutting off power to the 
submersible pumps, and all equipment within the Building, except for 
XEC-6000 and the timer. 

2.	 All lights will lose power, and emergency lights mounted inside the 
Building above each doorway will come on by battery power. 

3.	 A red light at the exterior of each Building doorway is energized, to 
warn any entering personnel that a potentially explosive environment 
exists in the Building. 

4.	 The autodialer calls out an alarm condition. The computer will be 
shutdown, and therefore cannot signal an alarm. 

The above actions will remain in effect until the leak condition is rectified, or 

until the bypass timer is energized. 
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The operator can use the timer to bypass the shunt trip capability of XEC

6000, such as when Plant maintenance is being performed. By initiating the timer, 

the operator will prevent the shunt trip and corresponding autodialer alarm. 

The following Plant equipment bypasses the shunt trip, and will therefore 

remain energized during a sump leak detection event: 

1.	 The VTS, which has a separate 300 Amp breaker outside the MCP. 

2.	 The lighting at the VTS pad, which bypasses the shunt trip breaker 
within the MCP via 15A fuse PL. 

3.	 XEC-6000 and the timer, which bypass the shunt trip breaker within 
the MCP via 15A Fuse A. 

4.	 The autodialer, which bypasses the shunt trip breaker within the MCP 
via lOA Fuse AD. 

5.	 An outdoor 120 VAC duplex receptacle, which bypasses the shunt trip 
breaker within the MCP via Fuse ADR. 

Start-up and Operation 

XEC-6000 and the timer will be energized as long as Fuse A is in place, and 

power is being fed to the MCP. 

Prior to any Building maintenance activities, the operator should position the 

timer at the desired shunt trip bypass time and press the "start" button. The timer 

should usually be set at 10 hours so that the operator can perform a full day of 

maintenance. 
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If the operator plans to leave the Plant for any reason while this timer is 

engaged (including lunch), the operator must first remove all fluids from the sump 

and then reset the timer by pushing the "reset" button, enabling XEC-6000 and the 

shunt trip feature. The operator's response to an actual leak to the Building sump 

is discussed in Chapter 14. 

Fluids can be removed from the sump by using condensate pump P-600, which 

is described in Section 9.5.4. 

Shutdown 

Power to the timer and XEC-6000 can be properly interrupted only by 

removing Fuse A in the MCP, or by disconnecting all power to the Plant at the 600 

Amp main disconnect switch. Although the timer can be used to bypass the shunt 

trip feature, this bypass should be used only when the operator is in the Building. 

9.5 Vapor Recovery and Treatment System 

Design Basis 

The design basis for the vapor recovery system is as follows: 

Each vapor recovery well can impart a vacuum over a given area, in the shape of a 

circle. Beyond this circular area, no vacuum is applied. The size of the area is governed 

by the air flow and vacuum applied by the VTS to each well, and also by other factors such 

as the radius of the well and the well height. The corresponding radius which defines this 

circular area is called the "radius of influence" of the recovery well. 
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A reasonable recovery rate for each well was assumed to be 100 cubic feet per 

minute. A pilot test conducted during the design phase revealed that to recover 100 cfm 

from the wells, a vacuum of 28 inches of water column vacuum had to be applied to each 

well. This applied vacuum resulted in a radius of influence equal to 85 feet. 

The recovery wells are spaced to maximize the areal coverage of the Landfill. In 

addition, the 21 air inlet wells are located at the intersections of the radii of influence. The 

air inlet wells are stand-alone wells, with no attached instrumentation or piping. The top 

of each air inlet well is located above grade, shaped like a crook, and fitted with a bird 

screen to keep birds and small animals out of the wells. 

9.5.1 General Description 

The vapor recovery and treatment system is designed to remove vapors from 

the unsaturated (vadose) zone of the Landfill. The VTS, discussed later in thiS' 

section, imparts a negative pressure (i.e., vacuum) on the soil pore space within the 

unsaturated zone, drawing soil vapors into the recovery system. Volatile organic 

compounds (VOCs) present in liquid form volatilize very easily into the soil pore 

space, and are recovered as vapors. VOCs present within the Landfill include 

benzene, toluene, and methane. The vapor recovery system consists of fourteen 

vapor recovery wells, which are configured in three recovery "networks", and 21 air 

inlet wells. Vapors from each recovery well are transferred to the VTS by the VTS 

blower, through a piping system. The air inlet wells are installed to ensure that fresh 

air is constantly replenished and flushed through the Landfill. 

Twelve of the recovery wells are located within the Landfill. The two 

remaining wells are located outside the slurry wall, on the north side of the Landfill:, 
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Refer to Record Drawings C-5 and C-6 for the locations of the vapor recovery wells 

and air inlet wells. 

The operator should also refer to Tables 9-3 and 9-4 at the end of this 

chapter, which summarize the installation data for the vapor recovery and air inlet 

wells, respectively. 

9.5.2 Vapor Recovery System 

Equipment Description 

All vapor recovery wells are constructed of two inch slotted PVC pipe. Hand 

holes at the top of each well allow access to the well, for monitoring purposes. The 

tops of all wells are sealed with threaded caps, and each cap is tapped with a 1/8 

inch petcock valve, so that pressure readings can be obtained at the well. Vapor 

recovery wells W-4ll, W-412, W-413, W-414, and W-415 are piped separately to 

Vault 410, by individual PVC piping "branches". Inside Vault 410, all five pipe 

branches join a common header. Well W-4ll is located outside the slurry wall. 

Similarly, Wells W-421 through W-425 are piped separately into Vault V-420, 

where they join a common header. Well W-421 is also located outside the slurry 

wall. 

Wells W-431 through W-434 are piped separately to Vault 430, where they 

join a common header. 

The vault headers are configured in this way so that only three headers are 

brought off the Landfill to the VTS pad, located outside the Building. 
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All vapor recovery pipe branches are sloped so that any condensate in the 

branches will drain back into the wells. 

Each of the vapor recovery vaults is configured as follows: 

Each PVC vapor recovery piping branch enters the vault, and contains a 

butterfly valve to balance the air flow from each well, a pitot-tube flow 

sensing element, and a petcock valve for connection to a pressure-sensing 

gauge. Each piping branch ,then joins a common four inch PVC header. 

There is also a valve located at the end of each header, which allows the VTS 

to remove vapors from the vault. 

The four inch header then exits the vault, is enlarged to a six inch PVC 

header, which is installed to the VTS pad. At the VTS pad, each of the three, 

six-inch headers from the vaults are fitted with a butterfly valve for balancing 

and throttling, and a pitot-tube flow sensor. Each of the three vaults/headers 

(and associated recovery wells and branches) is referred to as a "network". 

The three, six-inch headers join one common six inch header which lis 

connected to the VTS. This common header contains a dilution valve (Valve 

VT-500-01). A three inch PVC pipe header from the headspace of the 

storage tanks also joins the six inch header to the VTS. 

The instrumentation and operation of each of the three vapor recovery 

networks is similar, therefore, only the network associated with Vault 410 will be 

discussed further in this Section 9.5.2. 

Rev 4/05/93 9-60 



Instrumentation 

The instrumentation associated with the vapor recovery system is as follows: 

FE-411O:	 Flow Element FE-41l0 is located in Vault 410, and is a pitot-tube flow 

sensor that measures the air flow from vapor recovery well W-411. 

The flow element is fitted with two 1/8 inch hose fittings for 

connection to a Dwyer Minihelic flow gauge discussed below. 

Similarly, flow elements FE-4120, FE-4130, FE-4140 and FE-4150 are 

used to measure air flow from wells W-412 through W-415, 

respectively. 

FE-6001:	 Flow Element FE-6001 is located at the VTS pad and is mounted on 

the header from Vault 410. This flow element is fitted with two 1/8 

inch hose fittings for connection to a Dwyer Magnahelic flow gauge 

discussed below. 

Similarly, flow elements FE-6002 and FE·6003 are located on the headers 

from Vaults 420 and 430, respectively. 

Flow Element FE-6004 is mounted on the three inch header from the 

headspace of the ground water storage tanks. This flow element is fitted with two 

1/8 inch hose fittings for connection to one of the Dwyer flow gauges discussed 

below. 
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FLOW AND VACUUM GAUGES 

In order to properly operate the vapor recovery system, it is necessary to 

control the air flow rate from each recovery well and likewise from each recovery 

network. The vapor recovery system has been equipped with several flow sensors 

and vacuum fittings so that pertinent operating data can be obtained. The remainder 

of this subsection describes the procedures and equipment to be used in obtaining 

air flow and pressure data. It is extremely important that the correct gauges be used 

for the intended use described below, and that the gauges not be interchanged for 

other readings, or the readings will be faulty. 

PRESSURE READINGS 

Petcock valves have been installed throughout the vapor recovery system, so 

that vacuum (negative gauge pressure) readings may be obtained. All petcock valves 

are equipped with barbed connections for 1/8 inch inside-diameter hose. These 

petcock valves are located at the top of each vapor recovery well (inside the hand

hole box), and inside each vapor recovery vault, with one valve on each recovery 

branch. 

A Dwyer Magnahelic pressure gauge has been provided to obtain all required 

vacuum readings. This gauge is calibrated to read 0-100 inches of water column 

pressure, and is equipped with 1/8 inch fittings and tubing. Because the gauge will 

be reading negative pressure (i.e., vacuum), the gauge should be configured as 

follows: 

1.	 The gauge is equipped with four 1/8 inch NPT open ports: two in the 
back of the gauge, and two on the side of the gauge. Using the two 
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1/8 inch plugs provided, plug either the back ports or the side ports. 
(This is the operator's preference). 

2.	 Install a 1/8 inch MNPT by 1/8 inch ID tube barbed connector in the 
"Low" pressure port. Leave the remaining "High" pressure port open 
to atmosphere (no plugs, fittings, or tubes are required). 

3.	 Connect one end of a length of 1/8 inch ID tubing onto the barbed 
connector on the "Low" port. 

4.	 Connect the other end of the tubing to the barbed petcock valve 
fitting. 

5.	 Open the petcock valve to obtain the pressure reading. 

6.	 If the ports are reversed by accident, the gauge will attempt to read a 
negative value, and no reading will be obtained. 

7.	 When reading is complete, close the petcock valve and remove the 
tubing from the petcock valve. 

8.	 During storage, the hose may be left attached to the gauge. Steps 1 
through 3 above only have to be implemented during initial setup of 
the gauge equipment. 

9.	 To obtain vacuum readings from elsewhere in the system, attach the 
free end of the tubing onto the petcock valve(s) and open the valve(s). 
Repeat this procedure as necessary throughout the system. 

10.	 Store this gauge in the Building when not in use. 

. AIR FLOW READINGS IN VAULTS 

Flow sensors have been installed on each recovery branch inside the recovery 

vaults, to obtain flow readings which will be used to balance the air flow rate from 

each recovery well. Each flow sensor utilizes two shutoff valves equipped with 

barbed, 3/16 inch ID hose connections. 

.t, 
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A kit of five Dwyer Minihelic gauges (a sixth gauge has been provided as a 

spare) has been provided to obtain simultaneous flow readings of all recovery 

branches within any of the vaults, in order to balance the flow rate in any network. 

These gauges are calibrated to read 0-200 cfm air flow, and are all equipped with 

barbed 3/16 inch ID hose connections. The gauges should be hooked up as follows: 

1.	 Install five feet of 3/16 inch tubing on each Minihelic flow gauge 
connection, resulting in a gauge kit with ten lengths of 5 foot tubing 
attached. 

2.	 It is recommended that the tubing be labeled from each gauge, so that 
one tube reads lL (gauge No.1, low port) and the other tube reads IH 
(gauge No.1, high port). This numbering system should then be 
followed for the remaining gauges, such as 2L, 2H, 3L, 3H etc. This 
will greatly simplify the task of balancing the recovery system. Refer 
to Figure 9-2 for a schematic representation of the Minihelic flow 
gauge installation. 

3.	 Steps one and two only need to be performed during initial start-up. 

4.	 Attach the free end of two lengths of tubing (e.g., lL, IH) to the two 
connections on one of the flow sensors (e.g., FE-3110), as shown on 
Figure 9-2. 

5.	 Complete this procedure for the remaining flow sensors and flow 
gauges. 

6.	 The flow gauge kit may be stored as configured in step 2 above, and 
should be stored only in the Building. 

7.	 During initial start-up of the vapor recovery system, flow in each 
branch may be as high as 200 cfm, therefore, the operator may want 
to open two networks at a time during initial balancing. 



FLOW READINGS FROM VAPOR RECOVERY HEADERS AT VTS PAD 

A flow sensor has been installed on each of the three, six-inch PVC vapor 

recovery headers at the VTS pad, and also on the vapor recovery branch from the 

headspace of the ground water storage tanks/ Each flow sensor utilizes two shutoff 

valves equipped with barbed, 3/16 inch ID hose connectors. 

Two Dwyer Magnahelic flow gauges h~ve been provided (one of the two is a 

spare) to obtain flow readings at tht( VTS pad. If two networks are being operated 

simultaneously, the spare flow gauge may be used to obtain simultaneous flow 

readings from both operating networks. The two Magnahelic flow gauges are 

calibrated to read 0~1000 cfm air flow. To obtain flow readings from the six inch 

headers, the gauges should be configured as follows: 

1.	 The Magnahelic flow gauge is equipped with four 1/8 NPT open ports: 
two in the back of the gauge, and two on the side of the gauge. Using 
the two 1/8 inch plugs provided, plug either the back ports or the side 
ports. (This is the operator's preference). 

2.	 Install a 1/8 inch MNPT by 1/8 inch ID tube barbed connector in the 
two remaining open ports. 

3.	 Install five feet of 1/8 inch tubing on both Magnahelic gauge 
connections. 

4.	 It is recommended that the tubing be labeled low port and high port. 

5.	 Steps 1, 2, 3, and 4 only need to be performed during initial start-up. 

6.	 Attach the free end of the two lengths of tubing to the connections on 
one of the flow sensors, making sure to connect the high and low 
tubing to the high and low flow sensor ports as shown in Figure 9-2. 

7.	 Open the flow sensor shutoff valves to ol:>tain a flow reading. 
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8.	 After the reading is obtained, close the flow sensor shutoff valves, and 
remove the tubing from the flow sensors. 

9.	 Repeat this procedure at the other headers when necessary. 

FLOW READINGS FROM mE GROUND WATER STORAGE
 

TANK HEADER
 

To obtain readings from the three inch ground water storage tank header, 

follow the same procedure as described above, using either a Magnahelic flow gauge 

or a Minihelic flow gauge. The flow rate in this header should be maintained at 

approximately 100 cfm. Because the Magnahelic gauges are calibrated for six inch 

lines, and the Minihelics are calibrated for two inch lines, any readings obtained from 

these gauges must be converted as follows: 

1.	 Readings obtained using a Magnahelic flow gauge must be multiplied 
by 0.24 (gauge reading = 100 cfm, actual flow = 24 cfm). 

2.	 Readings obtained using a Minihelic flow gauge must be multiplied by 
2.33 (gauge reading = 100 cfm, actual flow rate = 233 cfm). 

Start-up 

The following start-up scenario applies to the Vault 410 network, but is typical 

of all three networks. Prior to starting up the VTS, the vapor recovery system must 

be configured as follows: 

1.	 Ensure that all petcock valves within the vapor recovery well hand 
holes are closed. 

2.	 Open all five butterfly valves inside Vault 410 to furthest open 
position. 
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3.	 Crack open ball valve VT-414-01 inside vault 410 approximately half 
way. 

4.	 Open valve VT-414-02 on the VTS pad header to furthest open 
position. 

The VTS may now be started in accordance with Section 9.5.3. Once the VTS 

blower is running, return to Vault 410 with the Minihelic flow gauge kit and the 

vacuum gauge. Adjust the five butterfly valves until the flow from each well is 

identical. Refer to the discussion above for proper hook-up of gauges to flow 

sensors. The equalized flow should be achieved with the butterfly valves open as far 

as possible, by throttling down the branches with the highest readings. Next, take 

vacuum readings of each pipe branch by connecting the "Low" port hose of the 

vacuum gauge to the petcock valve on each well piping branch, and then opening the 

petcock valve. The "high" port should be left open to atmosphere. The vacuum will 

read in inches of water column. When finished, close all petcock valves. Balancing 

the flow between branches may not be precise, since the butterfly valves are each 

limited to about six positions. 

Next, adjust ball valve VT-414-01 so that some flow is being drawn into the 

valve, but not so much that it interferes with the recovery of vapors from the well 

branches. When all of these valves are set, proceed to Vaults 420 and 430, and 

repeat the procedures stated above. 

This initial start-up procedure will be fairly time-intensive, but once these 

settings are established, almost all future monitoring and valve selections may be 

performed at the VTS pad. 
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Operation 

During normal operations, the operator should only have to decide which of 

the three networks to recover vapor from. The branch balancing should not have to 

be alternated once set. When the operator decides to change the network being 

recovered, the operator should first open the six inch header valve of the selected 

hetwork to its full open position, and then close the corresponding six inch header 

valve to the network being shut down. This will enable the VTS to continue running 

during the switch over. 

During the initial remediation period, only one network is expected to b~ 

recovered at a time, since dilution air will be required in the VTS most of the time. 

By running only one network at a time, the VTS can withdraw 500 dm of Landfill 

vapors and 500 dm of dilution air. As the methane, toluene, and benzene 

concentrations decrease over time, two networks may be able to be recovered at one 

time. 

The operator should check the vault pipe branches periodically to ensure that 

the butterfly valve settings will result in balanced air flow from each of the recovery 

branches/wells. 

The following criteria can be used by the operator to help determine when 

network shutdowns and start-ups should occur. Vapor concentrations from the 

Landfill should be obtained using a PID (photo ionization detector) meter and an 

FID (flame ionization detector) meter at the six inch headers at the VTS pad. The 

VTS uses an FID meter for its LEL sensor, so the LEL value can be used if obtained 

properly (i.e., compensate for dilution flow rates, or close dilution valves). A PID 

meter cannot read methane, while an AD meter can read methane. By comparing 
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the readings obtained from both meters, the operator can estimate the concentration 

of methane being recovered from the Landfill. (The methane concentration will 

equal the difference between the meter readings.) 

Run the VTS with the network flow rate as high as the VTS will allow. This 

flow rate will be somewhat restricted due to VTS dilution air requirements. Run in 

this manner until the PID readings and FID readings are essentially identical. This 

will indicate that all combustibles are solvent VOCs, and not methane. When PID 

readings equal FID readings, call th~s time PIDo. Continue to increase the network 

flow rate by adjusting all throttling valves on the VTS and at the VTS pad. 

. j 

Switch networks when the concentration of VOCs from the operating network 

is less than or equal to 5% of the "original" VOC concentration (when PID t ~ 5% 

PIDo)· 

Shutdown 

If the vapor recovery system has to be shut down completely, this should be 

accomplished by turning off the VTS and closing all header valves at the VTS pad. 

Shutdown of the VTS is discussed in Section 9.5.3. 

9.5.3 Vapor Treatment System 

Equipment 

Vapor Treatment System (VTS) is a RETOX 1000 system manufactured by 

AIREX Corporation of Orange, CA. The VTS is a trailer-mounted system that is 

used to recover and treat the vapors from the Landfill, and then discharge the 
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treated vapors to the atmosphere. The VTS also removes and treats vapors from the 

headspace of ground water storage tanks TK-500 and TK-501. 

The VTS contains a 1,000 cfm blower that imparts a vacuum (negative gauge 

pressure) on the Landfill and the headspace of the tanks, drawing the vapors to the 

VTS. The vapors then travel through a regenerative thermal oxidizer where 

contaminants, including benzene, toluene, and methane, are destroyed by oxidation 

to carbon dioxide and water vapor. 

" The regenerative thermal oxidizer consists of a chamber that contains heating 

elements and is filled with silica sand. The sand is a very good heat retaining 

material, and will retain most of the heat generated from the heating elements. If 

the concentration of VOC contaminants is high enough, the heat energy of the 

contaminants will allow the destruction process to be self-sustaining, requiring no 

additional heat energy from the heating elements. If the concentration of 

contaminants decreases to a certain level, the heat energy of combustion will not be 

self-sustaining, anp the heating elements will energize based on temperature readings 

within the VTS. 

Additional equipment on the VTS includes a knockout pot, which removes 

moisture and condensate from the incoming vapor stream, an air compressor to 

supply air-operated valves throughout the VTS, a condensate pump to drain the 

knockout pot, and dilution valves to ensure that the incoming contaminant 

concentrations do not exceed 25-30% of the lower explosive limit (LEL) for these 

contaminants. 
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One of the dilution valves is a standard dilution valve for the unit. This 

"standard" dilution valve has only a "full-open" setting and a "full-closed" setting, and 

opens during the following conditions: 

a. Every 3:25 to flush the internal plenums. 

b. If stack temperature exceeds 750°F. 

c. If percent LEL exceeds 30%. 

The second dilution valve is a "modulating" dilution valve that can be 0-100 percent 

open, and functions only to keep the percent LEL between 25% and 28%. 

Each of the dilution valves is fitted with an air filter, to prevent particulates 

from entering the VTS blower. The condensate pump on the VTS is not expected 

to be used, since the Plant has been configured to drain the knockout pot by using 

pump P-600 in the Building. Refer to the VTS O&M manual in Appendix L for 

further information regarding the unit. 

Instrumentation and Control 

The VTS is designed to run as a stand-alone unit, and relies on the Plant for 

'only one control feature. The knockout pot on VTS sends a high-level signal to the 

Building. This signal activates condensate pump P-600, which in turn drains the 

knockout pot and pumps the knockout pot condensate to the ground water storage 

tanks. If condensate pump P-600 fails to energize, the VTS will shut down in 

approximately fourteen minutes. 
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The manufacturer has included a condensate pump on the VTS unit to drain 

the knockout pot, however, the Plant has been configured to use condensate pump 

P-600 to perform this task. The VTS condensate pump has been fitted with a valve 

(COND-VTS-01) which allows the knockout pot condensate to bypass the VTS pump, 

or requires that the condensate travel through the pump. This valve should be 

opened at all times, so that condensate is allowed to bypass the VTS condensate 

pump. Refer to Section 9.5.4 for instructions regarding condensate pump P-600. 

The following signals are s~nt from the VTS to the Plant computer for 

monitoring purposes: 

I. Combustion Chamber Center Zone Temperature. 

2. Combustion Chamber Perimeter Zone Temperature. 

3. Exhaust Stack Temperature. 

4. Pre-Combustion (Blower Outlet) Temperature. 

5. Percent Lower Explosive Limit in airstream (% LEL). 

6. VTS Run Status. 

7. Blower Run Status. 

8. Dilution Valve Position (for the standard dilution valve). 

• 9. Knockout Pot High Level. 

10. Low Process Air Flow Alarm. 

II. High/Low Combustion Temperature Alarm. 

12. High Exhaust Stack Temperature Alarm. 

13. Low Compressed Air Pressure Alarm. 

If the VTS shuts down (Run Status = Off), the autodialer will call out an 

alarm. 
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The operator should refer to the VTS O&M manual, which discusses these 

operations in more detail than can be explained here. 

The Plant computer contains operator-defined setpoints for signals 1 through 

5 above. The setpoints are for monitoring purposes only, and are identical to those 

used by VTS to internally determine when alarm conditions exist. The operator 

should refer to Table 10-4 for the definition of these setpoints, and should ensure 

that the setpoints match those of the VTS. 

The VTS is powered by 208 VAC, three-phase service through a 300 Amp 

circuit breaker which is separate from the MCP. This 300 Amp breaker is located 
~ 

above the Electrical Control Transformer Cabinet (CT cabinet) on the interior north 

wall of the Building. 

Start-up 

Prior to start-up of the VTS, the operator should perform the following tasks: 

1.	 Verify that the VTS oxidation chamber has been properly heated and 
is ready for operation. 

2.	 Verify that all valves within the vapor recovery vaults are open, and 
that at least one of the six inch header valves at the VTS pad is open. 
Refer to Section 9.5.2. 

3.	 At the VTS pad, open butterfly valve VT-513-04 on the three inch 
header from tanks TK-500 and TK-501, to its full open position. Refer 
to Section 9.3.2 for additional discussion regarding the vapor recovery 
configuration for the ground water storage tanks. 

4.	 Open dilution valve VT-600-01 at the six inch VTS pad header to its 
full open position. 
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5.	 Turn the VTS condensate pump H-O-A switch to "Auto", adjust the air 
supply regulator so that no air is supplied to the VTS condensate 
pump, and open valve COND-VTS-Ol, to enable condensate pump P
600 to drain the knockout pot. 

6.	 Verify that condensate pump P-600 air supply valves PLA-602-02 and 
PLA-602-03 are open, and that process line valves COND-603-01 and 
COND-603-02 are open. 

7.	 Follow all other VTS start-up directions in the VTS O&M manual. 

Operations 

During normal operations, VTS is designed to operate full time, with little 

maintenance. 

One of the three Landfill vapor recovery networks should be on-line at all 

times. Initially, dilution valve VT-600-01 should be fully open, and the selected 

Landfill header butterfly valve (VT-414-02, VT-415-02, orVT-416-02) should be open 

only one or two positions. Over time, as the percent LEL readings begin to diminish, 

the dilution valve should be gradually closed and the selected header valve gradually 

opened so that the percent LEL readings are maximized (within specified limits) at 

all times. This procedure should be followed each time a network is switched. 

The operator must pay attention to contaminant concentrations being 

recovered from the Landfill. If the concentrations are too high, the VTS will shut 

down often due to either high temperature or high percent LEL alarms. Manual 

dilution valve VT-600-01 should be adjusted as necessary by the operator to 

maximize the VTS operating efficiency. 

Refer to Section 9.5.2 for further discussion regarding Landfill vapor recovery. 
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Valve VT-513-04 on the tank headspace vapor recovery header at the VTS 

pad should be used to throttle the flow from the headspace of the tanks. Valves VT

510-01 and VT-512-01Iocated above tanks TK-500 and TK-501 respectively, should 

be set once and then left alone, as described in Section 9.3.2. 

Shutdown 

If the VTS has to be shutdown, the VTS control panel contains a Start-Run

Shutdown switch which should be turned to "Shutdown" position. The control panel 

also contains a local disconnect switch which should be opened. 

.. 
If any maintenance has to be performed, the 300 Amp circuit breaker in the 

Building should also be opened, and then locked and tagged as described in Section 

8.5.4. 

During shutdown of the VTS for maintenance purposes, all header valves at 

the VTS pad should be closed, as well as ball valve COND-603-01 on the condensate 

drain line. 

9.5.4 Condensate Pump P-600 

Design Basis 

The design basis for the pump is as follows: 

The pump is designed primarily to drain the VTS knockout pot. The 

knockout pot headspace will be under a vacuum of approximately 48 inches of water 

column. Since condensate pump P-600 will be mounted approximately two feet lower 
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than the knockout pot high level switch, P-600 has to develop a suction head of 

approximately two feet of water column to overcome the vacuum in the knockout 

pot. The pump also has to overcome a maximum pressure head of approximately 15 

feet, due to water level in either tank. Therefore, a pump pressure requirement of 

approximately 20 feet was assumed. The knockout pot is expected to generate a 

maximum of one gallon per minute of condensate. 

Referring to the P-600 pump curves in the Manufacturer's O&M manual, one 

gpm @ 20 feet of head requires an ,!-ir supply of two sefm @ 20 psi. (The Plant air 

compressor can generate 18 sefm @ 100 psi, which would allow P-600 to pump up 

to 10 gpm @ 70 feet of head). P-600 is the smallest pump available that meets the 

Plant pumping requirements. 

Equipment Description 

Condensate Pump P-600 is an air-operated double-diaphragm pump which is 

used primarily to pump condensate from the VTS knockout pot to the ground water 

storage tanks. P-600 may also be used to pump water that may accumulate in the 

Building sump, or from the low point condensate sump which is part of the tank 

headspace vapor recovery line. 

P-600 is a Sandpiper Model PBl/2-A Type 3 pump, manufactured by Warren 

Rupp. All wetted parts are Kynar (PVDF) or teflon. 

Instrumentation and Control 

Instrumentation associated with P-600 is described below: 
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PCV-6002:	 Pressure Control Valve PCV-6002 is a Filter-Lubricator-Regulator that 

is located on the air supply line to P-600. PCV-6002 filters particulates 

and moisture out of the supply air stream, lubricates the supply air to 

ensure smooth pump operation, and regulates the air pressure to P

600. 

YV-6000:	 Solenoid Valve YV-6000 controls on/off air supply to pump P-600. 

YV-6000 receives 120 VAC power via Circuit Breaker No. 9in the 

Distribution Panel, and is controlled by a dry contact signal from the 

VTS control panel. 

PCV-6002 should be initially set to approximately 20 psi, based on the design 

'assumptions described above. During start-up/operation, the operator can adjust this 

regulator to ensure that the knockout pot is being drained properly. 

P-600 is equipped with an H-O-A switch, which is mounted on the front of the 

MCP. During normal operations, P-600 should be set in "Auto" mode, and will be 

activated by a high level signal from the VTS control panel. The VTS knockout pot 

sends a high level signal to the VTS control panel. The control panel then activates 

a solenoid valve on the VTS pump so that the VTS pump will operate for 

approximately 120 seconds. The signal from the VTS control panel to the VTS pump 

is the signal that also activates P-600, so that P-600 can take advantage of the timed 

sequence being performed in the VTS control panel. 

P-600 will be disabled by a high-high level or a leak detection alarm in either 

TK-500 or TK-501 (LSHH-5000, LSHH-5001, XEC-5000, or XEC-5001). 
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Start-up 

During initial start-up of pump P-600, the H-O-A switch should be set to "Off' 

and the following procedures should be implemented: 

1.	 Open valve COND-604-02 at the main Plant ground water recovery 
header. 

2. Open valve COND-603-02 and close valve 
process inlet side of the condensate pump. 

COND-603-03 at the 

/ 

... 
3. 

4. 

Open valve COND-603-01 at the VTS pad. 

Open valve COND-VTS-Ol on the VTS. 

5. Open air supply valves PLA-602-02 and PLA-602-03. 

6. Turn the H-O-A switch to "Auto". 

The pump will now operate when the VTS knockout pot reaches high level. 

Testing of proper instrument settings and air supply pressure may be conducted by 

turning the pump selector switch to "Hand" position. The pump should not be left 

in "Hand" mode if unattended by the operator. 

During routine Plant maintenance, P-600 may be set to "Hand" mode if 

required to pump the Building sump, the vapor condensate sump, or the tanker truck 

connection pit. 

Operations 

During normal operations, the settings described above in Start-up can be left 

alone and the pump will operate properly. 
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The condensate pump is also fitted with a 20-foot length of suction hose for 

maintenance purposes within the Control Building. This hose can be used to drain 

liquids from the Building sump, if necessary, and can also be used to drain the 

condensate sump in the southeast corner of the Building. The condensate sump is 

part of the tank headspace vapor recovery line which carries vapors to the VTS. The 

condensate sump is an FRP pipe branch installed at the low point of the piping line, 

to collect any condensate that accumulates in the line. The condensate sump is 

capped with a blind flange. The operator should periodically remove this blind 

flange and check to see if any cond~nsate has accumulated. 

.. 
If the pump should be required for the maintenance purposes described 

above, the following procedures should be implemented: 

1.	 With the pump running in "Auto" mode and the valves in the positions 
described above, place the 20-foot condensate pump hose in the sump 
requiring drainage. 

2.	 Close valve COND-603-02 and open valve COND-603-03 on the inlet 
side of the pump. 

3.	 Turn the selector switch to "Hand" position. Because the pump is a 
positive displacement pump, it will not be damaged by pumping air for 
a short period of time. This feature should allow the operator to 
thoroughly drain the required sump. 

4.	 When pumping is completed, return selector switch to "Auto", close 
valve COND-603-03 and open valve COND-603-02. 

5.	 The operator should be aware that a VTS high knockout pot alarm 
may occur if this maintenance is performed for an extended period of 
time. 
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The operator should avoid moving the PCV-6002 pressure setting from the 

correct setting for the VTS. If this setting ever has to be changed, the operator must 

make sure PCV-6002 is returned to its proper "VTS setting" prior to turning the 

pump back to "Auto" position. 

Shutdown 

To shut down pump P-600, turn the H-O-A selector switch to "Off'. To 

ensure that the pump cannot energiz~, close air supply valves PLA-602-02 and PLA

602-03. 

Circuit Breaker No.9 which powers the solenoid valve should not be opened 

for shutdown purposes unless the electrical lines require work, since the majority of 

the Plant instrumentation feeds off this breaker. 
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TABLE 9-1
 
GROUND WATER RECOVERY TRENCHES AND WELLS
 

Initial Initial 

Screen Top of Water Height of 

Well Slot Casing Surface Water 

Trench Well No. Diamete Size Elevation Elevation * Column * 
Inches Inches Feet Feet Feet 

A 

A 

A 

B 

W-3OlA
 

W-302A
 

W-303A
 

W-304B
 

W-305C
 

W-306
 

2 

2 

2 

2 

2 

2 

.020 

.020 

.020 

.020 

.020 

.020 

21.83 

20.90 

20.17 

17.93 

13.64 

20.03 

10 

17 

17 

12 

5 

12.5 

50.12 

49.30 

48.05 

45.56 

44.89 

43.17 

41.72 

41.73 

41.50 

40.67 

39.94 

39.47 

13.43 P-3OlA 

13.33 P-302A 

13.62 P-303A 

13.04 P-304B 

8.69 P-305C 

16.33 P-306 

10 

10 

10 

10 

4 

4 

II< Ail well levels obtained during the construction phase. 

• t 
'-.' 
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TABLE 9·2 
TANK NOZZLES AND VALVES 

Nozzle 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

'\ '.}'." 

,';".~t· Description 
<\".'., ':," 

~f '-:~ 

ProcesS" IDfluent 

Process Effluent 

. rank Overflow Leg 

Headspace Vacuum Relief 

Primary Tank Headspace Vent 

Tank Level Transmitter 

Future Agitator 

Tank Sample Port 

Tank Leak Detection 

ManwayjEmergency Vent (Top) 

Manway (Side) 

Tank Drain 

Secondary Shell Vent 

Secondary Shell Drain 

Size (in.) 

4 

4 

4 

6 

3 

2 

8 

2 

3 

24 

24 

2 

3 

2 

TK-500 TK-501 
Nozzle 

IValve 

GW-300-05 

GW-500-01 

None 

None 

VT-510-01 

None 

None 

None 

None 

None 

None 

DR-518-01 

VT-515-01 

DR-519-01 

Valve 
Position 

Open 

Open 

--

--

Open 

--

--

_.

--

--

-_. 

Closed 

Open 

Closed 

I Adjacent 
Device 

Piping 

Piping 

Piping 

PSV-5002 

PSC-5000 

LT-5000 

Blind Flange 

Blind Flange 

XEC-5000 

PSV-5000 

Blind Flange 

Blind Flange 

Piping 

Blind Flange 

Nozzle 

IValve 

GW-505-02 

GW-501-01 

None 

None 

VT-512-01 

-
None 

None 

None 

None 

None 

None 

DR-520-01 

VT-516-01 

DR-521-01 

Valve 
Position 

Open 

Open 

--

--

Open 

--

--

--
--

--

--

Closed 

Open 

Closed 

I Adjacent 
Device 

Piping 

Piping 

Piping 

PSV-5003 

PSC-5001 

LT-5001 

Blind Flange 

Blind Flange 

XEC-5001 

PSV-5001 

Blind Flange 

Blind Flange 

Piping 

Blind Flange 



TABLE 9-3 
VAPOR RECOVERY WELLS 

Initial Initial 
Screen Total Top of Water Height of 

Well No. 
Well 

Diameter 
Slot 
Size 

Well 
Length 

screeh Casing Surface Water 
Lengt' Elevation Elevation * Column * 

Inches Inches Feet Feet Feet Feet Feet 

2W-4it 48.75 38.62.040 13.25 13.25 3.12 

W-412 2 .040 21.50 19.75 50.65 42.29 13.14 

,12.25W-413 2 NA NA.040 16.25 53.65 

W-414 2 .040 11.75 10.00 51.75 42.74 2.74 

W-415 2 7.00 4.00 NA.040 52.35 NA 

W-421 2 .040 12.25 12.00 46.35 39.22 5.12 

W-422 2 .040 19.0021.25 48.35 42.28 15.18 

W-423 2 .040 18.75 14.75 47.15 42.50 14.10 

W-424 2 .040 13.50 12.25 49.45 42.33 6.38 

W-425 2 .040 16.50 14.00 47.55 42.03 10.98 

W-431 2 .040 17.25 14.50 45.75 41.58 13.08 

W-432 2 12.75.040 11.50 43.95 42.68 11.48 

W-433 2 .040 15.75 12.50 45.85 40.79 10.69 

W-434 2 .040 15.75 12.00 50.25 42.57 7.97 

* All well levels obtained during the construction phase. 
NA Not Available 



TABLE 9-4
 
AIR INLET WELLS
 

j 

Initial Initial 
Screen Total Top of Water Height of 

Well Slot Well Screen Casing Surface Water 
Well No. Diameter Size Length Length Elevation Elevation * Column * 

Inches Inches Feet Feet Feet Feet Feet 

W-451 4 .040 22.50 18.00 52.29 41.69 11.90 

W-452 4 .040 17.50 12.00 49.72 41.52 9.30 

W-453 4 .040 19.00 12.00 48.84 41.65 11.81 

W-454 4 .040 17.30 12.00 47.98 40.12 9.44 

W-455 4 .040 22.50 19.25 54.77 41.82 9.55 

W-456 4 .040 20.00 I 14.25 55.67 42.30 6.63 

W-457 4 .040 25.00 19.00 53.85 42.00 13.15 

W-458 4 .040 20.00 14.25 53.46 42.10 8.64 

W-459 4 .040 25.00 20.00 52.00 41.76 14.76 

W-460 4 .040 21.50 15.50 51.52 41.72 11.70 

W-461 4 .040 22.50 16.50 50.20 41.46 13.76 

W-462 4 .040 21.00 15.50 49.67 41.33 12.66 

W-463 4 .040 17.00 13.75 48.90 40.21 8.31 

W-464 4 .040 23.00 17.25 47.69 39.99 15.30 

W-465 4 .040 14.50 8.50 56.11 NA NA 

W-466 4 .040 12.00 6.50 55.78 NA NA 

W-467 4 .040 15.00 9.50 54.96 43.10 3.14 

W-468 4 .040 14.75 10.25 54.26 42.60 3.09 

W-469 4 .040 18.00 12.50 52.74 41.87 7.13 

W-470 4 .040 19.50 13.50 51.80 41.55 9.25 

W-471 4 .040 13.50 8.00 54.87 42.21 0.84 

* All well levels obtained during the construction phase. 
NA Not Available 
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10.0 PLANT CONTROL SYSTEM AND INSTRUMENTATION
 

10.1 General Discussion 

The successful operation of the Plant requires the coordination of equipmentt 

instrumentation, and operating personnel. In order to facilitate the interaction of the 

various componentst a Plant computer has been installed to monitort and to some extent 

controlt Plant operation. A description of the computer hardwaret operating configuration, 

and control features is presented in Section 10.3. The functions performed by the Plant 

computer in response to inputs from operating personnel and instrumentation are described 

in ~etail in the Computer System Narrative included as Appendix C to this manual. 

The MCPt Plant computert and the majority of the instrumentation were provided 

by PCS (a subcontractor to BET). PCSt address and telephone number are: 1129 

Bloomfield Avenuet West Caldwellt NJ 07006t (201) 575-7464. The PCS contact for this 

Project is Peter Carpanese. 

The operator should consider obtaining a service contract with PCSt that would have 

PCS representatives recalibrate and service the Plant instrumentation and computer on a 

periodic (e.g.t annual) basis. 

Information specific to the computer, including a summary of the actual program 

operation, is contained in the PCS Instrumentation and Controls O&M Manual included in 

Appendix L 

Beca~e most of the Plant computer inputs are generated by the process 

instruIgentatiori, a discussion of the Plant instrumentation and associated alarms is presented 

in this ehapter prior to the computer discussions. The following tables are presented in this 
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chapter for reference purposes, and are located at the end of the chapter in numerical 

order. 

• Table 10-1: Instrumentation and Control Points 

• Table 10-2: Plant Alarms 

• Table 10-3: Plant Computer I/O List 

• Table 10-4: Plant Computer Keyboard Selections and Setpoints 

• Table 10-5: Autodialer Alarms 

• Table 10-6: Plant Control Relays 

10.2 Main Control Panel 

The Main Control Panel (MCP) contains several instrumentation and control 

equipment items, and is the center of Plant operations. The MCP has been fabricated to 

NEMA 4X specifications. This section identifies the equipment located at the MCP. A 

majority of this equipment is described in more detail in this chapter, and in Chapters 8 and 

9 of this manual. Refer to the PCS O&M manual in Appendix L, the shop drawings, and 

the MCP Wiring Diagram Record Drawings for further MCP equipment information. 

10.2.1 Internal Panel Equipment 

The MCP contains all electrical distribution equipment for the Plant, with the 

exception of the 300 amp breaker for the vrs which is mounted at the north wall 

of the Building. Electrical distribution equipment in the MCP includes the Square 

D 225 amp Distribution Panel, the Square D main shunt trip circuit breaker, safety 

fuses for circuits which are tapped ahead of the main shunt trip circuit breaker, and 

surge protection devices for the computer equipment and autodialer. Refer to 

Chapter 8 of this manual for further electrical distribution information. 
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Instrumentation and control equipment located inside the MCP includes the 

six Toshiba speed controllers (SIC-3010 thru SIC-3060), six Toshiba long-lead-length 

filters, six Adtec signal isolators for the Toshiba analog input signals, Allen-Bradley 

motor starters, and Square D electronic control relays. For ease of reference in 

following the MCP Wiring Diagram Record Drawings, a list of the electronic control 

relays, including the input and output signals, is included as Table 10-6 at the end of 

this chapter. The Toshiba equipment is discussed in Chapter 9. 

All equipment associated with the Plant computer is located within the MCP. 

This equipment includes the computer, monitor, keyboard, modem, I/O boards and 

terminal blocks, power supplies for various voltage requirements, and time delay 

relays and timers required to process certain input signals. 

The front panel of the MCP is equipped with a Lexan screen/cutout for 

viewing of the monitor, and a slide-out tray for the keyboard. This configuration 

enables the MCP to retain a NEMA 4X rating when the keyboard is slid into the 

MCP. The computer and accessories are discussed in more detail in Section 10.5. 

10.2.2 Front Panel Equipment 

The equipment described below is mounted on the front of the MCP. 

Control keypads/displays for the six Toshiba speed controllers are mounted 

on the front of the MCP. These keypads are connected to the actual speed 

controllers in the MCP via flexible connector cable. 

The panel front also contains level indicators U-5000 and U-5OD1, which 

indicate ground water levels in tanks TK-5OD and TK-50l, respectively; all On-Off 
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and Hand-Off-Auto switches; and the shunt trip bypass timer, including the start 

button, reset button and indicator light. 

10.2.3 External Panel Equipment 

The following equipment is mounted on the south side of the MCP: 

temperature transmitter IT-I, the cooling thermostat for exhaust fan EF-l, the 

thermostat for unit heater EUH-l, and the telephone. 

10.2.4 Panel-Specific Equipment 

Some equipment has been provided solely for the efficient operation of the 

MCP. This equipment has no interaction with any other Plant equipment and is 

described below. 

The MCP is equipped with two internal power receptacles for maintenance 

purposes, and three model N-12Q-12Q-GMF strip lights, manufactured by Day

brite/Benjamin. Each light is equipped with a protective wire guard, and all three 

lights are manually controlled by a pair of three-way switches mounted inside the 

MCP. The lights and receptacles receive 120 VAC power through Circuit Breaker 

No. 19 located in the Distribution Panel. 

The MCP is also equipped with a 6000 BTU/hr dedicated air conditioner, 

model 36-0616-136, manufactured by McLean Midwest. The air conditioner is 

mounted on the north side of the MCP, and is used primarily to keep the speed 

controllers within Toshiba's recommended operating temperature of 105°F. The air 

conditioner is controlled by an internal thermostat which should be set at 

approximately 9OOF, and provides closed-loop cooling so that the air within the MCP 
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is cooled and recirculated. No outside air enters the MCP through the air 

conditioner. Single-phase, 120 VAC power is supplied to the air conditioner through 

Circuit Breaker No. 20 located in the Distribution Panel. 

10.3 Instrumentation 

The instrumentation systems serve to monitor Plant process conditions, and provide 

the process data required to automatically control the operation of Plant equipment. For 

ease of reference, all of the Plant instruments, including those which are not interconnected 

with the Plant computer, are listed in Table 10-1. This table provides the following 

information: 

•	 Instrument identification number 

•	 Description 

•	 Location 

•	 Manufacturer/model number 

•	 Applicable setpoints, range, and calibration data 

•	 Associated alarms
 

Miscellaneous remarks
 

Refer to tlJ,e Inspection, Maintenance, and Lubrication Schedule, included as 

Appendix J, and the PCS O&M manual, included in Appendix 1., for specific information 

regarding instrumentation maintenance and operation. 

lOA Alarms 

The Plant instrumentation, and in some cases the Plant computer, are responsible for 

activating al~. An alarm is an indication that a condition exists, which if not addressed, 

could threaten operating efficiency, operator safety or the environment. Automatic alarm 
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capability is essential because it is impossible for operating personnel to monitor every 

aspect of Plant operation simultaneously or to be present at all times. For ease of 

reference, all of the Plant alarms are listed in Table 10-2. This table provides the following 

information: 

Alarm identification number 

• Alarm condition 

• Monitoring instrument 

Alarm setpoint/reset point 

Plant response 

Required operator action 

10.5 Plant Computer System 

The operation of the Plant is monitored by a computer system. The computer system 

also controls the following Plant functions: 

1.	 The computer continuously monitors the Building temperature, based on the 
incoming 4-20 rnA signal from temperature transmitter IT-I. The computer 
compares this incoming signal to low and high Building Temperature 
Setpoints established in the computer by the operator, and triggers an 
autodialer alarm callout if the Building temperature falls out of the allowable 
range. 

2.	 The computer continuously monitors the ground water storage tank: level of 
the tank: indicated in the "Toggle" selection (TK-500 or TK-501). When the 
water level in the indicated tank: reaches the tank high level setpoint, which 
is established only in the computer, the computer shuts down the Toshiba 
speed controllers via relays R10 thru R60. The tank: high level setpoints are 
currently set at 13.5 feet. Refer to the PCS O&M manual in Appendix 1., and 
..to Section 9.3 for further information regarding this function. 
~ 
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When the toggle switch is changed from one tank to the othert the computer enters 

the volume of the former tank in the Plant Total Volume database filet thereforet the toggle 

switch should be used only to restart the speed controllers when one of the tanks is emp1y. 

There are no Plant alarms that indicate a computer failure. If the autodialer calls 

out a "Plant power loss" (internal) alarm or a "Building Sump Leak" (Channel 3) alarm, the 

computer will have been shutdown due to power loss. There are not other indications that 

the computer has shutdo~ thereforet the operator must pay close attention to the 

• computer system to ensure that it is operating properly. 

In order to avoid damage to the computer monitor scree~ the operator should tum 

the computer monitor off prior to leaving the Building unattended. The computer must 

remain on at all timest except for repair. 

The remainder of this section presents an overall description of the hardware and 

software which make up this system. The functions performed by the compu~er are detailed 

in the Computer System Narrative in Appendix Ct and the detailed operations of the 

computer are described in the PCS O&M manual included in Appendix L 

The computer hardware consists of an mM Model 7546 industrial computer with the 

followillg features:
"" 

1. 20 MHz 80386SX microprocessor. 

2. 4 Megabyte RAM. 

3. 80 Megabyte SCSI hard disk drive. 

4. 2.88 Megabytet 3.5" floppy diskette drive. 

5. ~tel 20 MHz 80387SX math co-processor. 

6. Internal battery backup. 
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Peripheral computer equipment includes an IBM Model 7544 19" VGA color monitort a 

keyboar~ a Mouse/Trackballt and a Hayes-compatible modem for off-site computer 

communicationst via telephone line. The Plant has a dedicated telephone line for all 

modem communications. 

All hardware input modulest output modulest brain boardst and I/O racks are 

manufactured by OPTO 22. 

The Process Monitoring and Control software is a Paragon 550 software packaget 

developed by Intec Controls Corporation. A list of inputs and outputs to the Plant 

coOlPuter is presented in Table 10-3. 

The four pulsed output signals from the vrs are processed through time delay relayst 

and subsequently enter the computer as continuous digital signals. The time delay relays 

are manufactured by Automatic Timing and Controls Company. 

The computer hardware and modem receive 120 VAC power through Circuit Breaker 

No. 17 in the Distribution Panel. The OPTO 22 I/O equipment receives 120 VAC power 

through Circuit Breaker No. 18 in the Distribution Panel. 
• 

10.6 Qperator Keyboard Selections 
'

For ease of referencet the Plant computer operator keyboard selections are 

summarized in Table 104. Refer to the PCS O&M manual included in Appendix L for 

specific information concerning implementation of operator keyboard selections. 
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10.7 Autodialer 

An eight channel alarm autodialer provides automatic callout to designated off-site 

personnel, for several alarm conditions in the Plant. The autodialer is a Verbatim VSS-8C, 

manufactured by RACO Manufacturing Company, and is located on the exterior of the east 

Building wall, adjacent to the doorway and to the telephone service box. The autodialer is 

contained in a locked, NEMA 4X-rated, heated fiberglass enclosure to protect the autodialer 

from exposure to weather. 

In the event of an alarm condition in the Plant, the autodialer will automatically call 

those telephone numbers which have been pre-programmed into the autodialer's memory, 

in the order the numbers are programmed. Calling will continue until the alarm has been 

acknowledged. Refer to Section 5.5 of the autodialer Owner's Manual, located in the PCS 

O&M manual in Appendix L for specific instructions regarding the acknowledgement of 

alarms. 

The autodialer, using digital voice recording, will play back a prerecorded voice 

message corresponding to the alarm condition, for example, 'Tank 500 is at high-high level". 

The operator can input any voice message for any of the alarms by simply speaking into the 

autodialer microphone while in the correct program mode. The channels to which Plant 

alarm conditions have been assigned are summarized in Table 10-5. 
" 

As of the writing of this manual, the autodialer has been programmed to dial the 

following telephone numbers, listed in the same order as the dialout hierarchy: 

1. Operator's beeper: 485-4345 

2. Paul Rappleyea - Home: 1-943-4877 

3. Joe Hackett - Home: 1-686-7754 
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The autodialer is powered by 15 amp Fuse AD, which bypasses the main shunt trip 

circuit breaker in the MCP, so that in the event of a shunt trip, the autodialer will remain 

on-line and can callout the shunt trip alarm condition. Refer to Sections 8.2.3 and 9.4 for 

further discussions regarding the main shunt trip feature. In the event of a power failure, 

the autodialer has a battery backup to remain on-line for a few hours. The unit can sense 

internally if power has been interrupted from the unit, and will automatically call out a 

power failure alarm on battery power. 

During some Plant alarm conditions, (e.g., if the VTS is shut down for repair), it may 

be desirable to disable a specific autodialer channel from calling out alarms for an extended 

per:iod of time. Any specific channel may be set to "status only" rather than "alarm callout". 

This would allow the operator to obtain the alarm status by calling the autodialer, but the 

alarm would not be called out from the autodialer. In order to set a channel to "status only" 

refer to Sections 3.3 and 6.2 of the autodialer Owner's Manual. To call the autodialer and 

obtain a status report of all channels, refer to Section 5.1 of the autodialer Owner's Manual. 
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TABLE 10-1 
INSfRUMENfATION AND CONTROL POINfS 

INSTRUMENT 
NO. 

PSV-3001
 

LT-3010
 

SIS=-3010
 

LT-3020
 

SIC-3020
 

LT-3030 

DESCRIrnON 

Air Relief Valve 

Bubbler Level Transmitter for 
W-301Awel1level measurement 

Speed (Hz) Control1er for 
Ground Water Recovery Pump 
P-30lA 

Bubbler Level Transmitter for 
W-302A well level measurement 

Speed (Hz) Control1er for 
Ground Water Recovery Pump 
P-302A 

Bubbler Level Transmitter for 
W-303A we 11 level measurement 

LOCATION 

GW Recovery Line in Vault V
306 

Adjacent to MCP; Dip Tube 
extends to W-301A 

MCP 

Adjacent to MCP; Dip Tube 
extends to W-302A 

MCP 

Adjacent to MCP; Dip Tube 
extends to W-303A 

MANUFACTURER/ 
MODEL NO. 

APCO Model 141 
Air and Vacuum Valve 

Computer InstnJments Corp
 
7600-O-20-FTH20-AEL
 

Toshiba Tosvert
 
VTl30G2U2025
 

Computer InstnJments Corp
 
76oo-Q-20-FTH20-AEL
 

Toshiba Tosvert
 
VTl30G2U2025
 

Computer Instruments Corp
 
76oo-O-20-FTH20-AEL
 

SET POINTS, RANGE, 
AND CALIBRATION 

R: 0-80 CFM 

R: 0-20 Ft H20 
C:	 0' = 4 rnA Output 

20' = 20 rnA Output 
(Set bubbler tube orifice 
I" above top of P-301A) 

R: 0-400 Hz 
S:	 Low Freq : 0 Hz 

High Freq : 350 Hz 
Ramp Up : 2 Min. 
Ramp Down: 10 Sec. 
Well Lev: 10' (200 hz)** 

R: 0-20 Ft H 20 
C:	 0' = 4 rnA Output 

20' = 20 rnA Output 
(Set bubbler tube orifice 
I" above top of P-302A) 

R: 0-400 Hz 
S:	 Low Freq : 0 Hz 

High Freq : 350 Hz 
Ramp Up: 2 Min. 
Ramp Down: 10 Sec. 
Wel1 Lev: 10' (200 hz)** 

R: 0-20 Ft H20 
C: 0'= 4 rnA Output 

20' = 20 rnA Output 
(Set bubbler tube orifice 
I" above top of P-303A) 

ALARMS * REMARKS 

Relieves line air during 
draining of GW lines. 

24 VDC 2-wire supply 
voltage from MCP. 4-20 
rnA output to SIC-30lO 
and computer. 

208 VAC power supply. 4
20 rnA input signal from 
LT-3010. Variable power 
signal to P-30lA. 4-20 rnA 
output to computer for 
ful1 range. Run control 
contacts from computer. 

24 VDC 2-wire supply 
voltage from MCP. 4-20 
rnA output to SIC-3020 
and computer. 

208 VAC power supply. 4
20 rnA input signal from 
LT-30lO. Variable power 
signal to P-302A. 4-20 rnA 
output to computer for 
ful1 range. Run control 
contacts from computer. 

24 VDC 2-wire supply 
voltage from MCP. 4-20 
rnA output to SIC-3030 
and computer. 

* See Table 10-2: Plant Alarms ** These setpoints may be reprogrammed 
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TABLE 10-1 (CONIlNUED) 
INSfRUMENfATION AND CONfROl, POINI'S 

INSTRUMENT 
NO. 

SIC-3030 

LT-3040 

SIC-3040 

LT-3050 

SIC-30S0 

LT-3060 

DESCRImON 

Speed (Hz) Controller for 
Ground Water Recovery Pump 
P-303A 

Bubbler Level Transmitter for 
W-304B well level measurement 

Speed (Hz) Controller for 
Ground Water Recovery Pump 
P-304B 

Bubbler Level Transmitter for 
W-305C well level measurement 

Speed (Hz) Controller for 
Ground Water Recovery Pump 
P-30SC 

Bubbler Level Transmitter for 
W-306 well level measurement 

LOCATION 

MCP 

Adjacent to MCP; Dip Tube 
extends to W-304B 

MCP 

Adjacent to MCP; Dip Tube 
extends to W-305C 

MCP 

Adjacent to MCP; Dip Tube 
extends to W-306 

MANUFACTURER/ 
MODEL NO. 

Toshiba Tosvert
 
VT13002U2025
 

Computer Instruments Corp
 
7600-0-20-FTH20-AEL
 

Toshiba Tosvert
 
VT13002U2025
 

Computer Instruments Corp
 
7600-O-20-FTH20-AEL
 

Toshiba Tosvert
 
VT130G2U2025
 

Computer Instruments Corp
 
7600-0-20-FTH20-AEL
 

SEf POINTS, RANGE, 
AND CALIBRATION 

R: 0-400 Hz 
S:	 Low Freq : 0 Hz 

High Freq : 350 Hz 
Ramp Up : 2 Min. 
Ramp Down : 10 Sec. 
Well Lev: 10' (200 hz)" 

R: 0-20 Ft H 20 
C:	 0' = 4 rnA Output 

20' = 20 rnA Output 
(Set	 bubbler tube orifice 
I" above top of P-304B) 

R: 0-400 Hz 
S:	 Low Freq : 0 Hz 

High Freq : 350 Hz 
Ramp Up : 2 Min. 
Ramp Down : 10 Sec. 
Well Lev: 10' (200 hz)"" 

R: 0-20 Ft H 20 
C:	 0' = 4 rnA Output 

20'= 20 rnA Output 
(Set	 bubbler tube orifice 
I" above top of P-305C) 

R: 0-400 Hz 
S:	 Low Freq : 0 Hz 

High Freq : 350 Hz 
Ramp Up : 2 Min. 
Ramp Down : 10 Sec. 
Well Lev: 4' (320 hz)"" 

R: 0-20 Ft H 20 
C:	 0' = 4 rnA Output 

20' = 20 rnA Output 
(Set	 bubbler tube orifice 
I" above top of P-306) 

ALARMS" REMARKS 

208 VAC power supply. 4
20 rnA input signal from 
LT-3030. Variable power 
signal to P·303A 4-20 rnA 
output to computer for 
full range. Run control 
contacts from computer. 

24 VDC 2-wire supply 
voltage from MCP. 4-20 
rnA output to SIC-3040 
and computer. 

208 VAC power supply. 4
20 rnA input signal from 
LT·3040. Variable power 
signal to P-304B. 4-20 rnA 
output to computer for 
full range. Run control 
contacts from computer. 

24 VDC 2-wire supply 
voltage from MCP. 4-20 
rnA output to SIC-30S0 
and computer. 

208 VAC power supply. 4
20 rnA input signal from 
LT-30S0. Variable power 
signal to P-30SC. 4-20 rnA 
output to computer for 
full range. Run control 
contacts from computer. 

24 VDC 2-wire supply 
voltage from MCP. 4-20 
rnA output to SIC-3060 
and computer. 

" See Table 10-2: Plant Alarms "" These setpoints may be reprogrammed 
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TABlE 10-1 (CONIlNUED)
 
INSfRUMENfATION AND CONfRO~ POINI'S
 

INSTRUMENT 
NO. DESCRIPTION LOCATION 

MANUFACI1JRER/ 
MODEL NO. 

SET POINTS, RANGE, 
AND CALIBRATION ALARMS· REMARKS 

SIC-3060 Speed (Hz) Controller for 
Ground Water Recovery Pump 
P-306 

MCP Toshiba Tosvert 
Vfl30G2U202S 

R: 0-400 Hz 
S: Low Freq : 0 Hz 

High Freq : 350 Hz 
Ramp Up : 2 Min. 
Ramp Down : 5 Sec. 
Well Lev: 4' (320 hz)"· 

208 VAC power supply. 4
20 rnA input signal from 
LT-3060. Variable power 
signal to P-306. 4-20 rnA 
output to computer for 
full range. Run control 
contacts from computer. 

FE-4110 Pitot Tube Flow Sensor 
Vapor Recovery from Well 
W-411 

for Vault 410; 2" Vapor recovery 
line from Well W-411 

Meriam 
20T-0020D-OO-OO-XX-D2 

R: 0-200 CFM Use Minihelic Gage Kit to 
read flow. Refer to Section 
9.5.2. 

FE-4120 Pitot Tube Flow Sensor 
Vapor Recovery from Well 
W-412 

for Vault 410; 2" Vapor recovery 
line from Well W-412 

Meriam 
20T-0020D-OO-OO-XX-D2 

R: 0-200 CFM Use Minihelic Gage Kit to 
read flow. Refer to Section 
95.2. 

FE-4130 Pitot Tube Flow Sensor 
Vapor Recovery from Well 
W-413 

for Vault 410; 2" Vapor recovery 
line from Well W-413 

Meriam 
20T-0020D-OO-OO-XX-D2 

R: 0-200 CFM Use Minihelic Gage Kit to 
read flow. Refer to Section 
95.2. 

FE-4140 Pitot Tube Flow Sensor 
Vapor Recovery from Well 
W-414 

for Vault 410; 2" Vapor recovery 
line from Well W-414 

Meriam 
20T-0020D-OO-OO-XX-D2 

R: 0-200 CFM Use Minihelic Gage Kit to 
read flow. Refer to Section 
95.2. 

FE-4150 Pitot Tube Flow Sensor 
Vapor Recovery from Well 
W-415 

for Vault 410; 2" Vapor recovery 
line from Well W-415 

Meriam 
20T-0020D-OO-OO-XX-D2 

R: 0-200 CFM Use Minihelic Gage Kit to 
read flow. Refer to Section 
95.2. 

FE-4210 Pitot Tube Flow Sensor 
Vapor Recovery from Well 
W-421 

for Vault 420; 2" Vapor recovery 
line from Well W-421 

Meriam 
2OT-0020D-DO-OO-XX-02 

R: 0-200 CFM Use Minihelic Gage Kit to 
read flow. Refer to Section 
95.2. 

FE-4220 Pitot Tube Flow Sensor 
Vapor Recovery from Well 
W-422 

for Vault 420; 2" Vapor recovery 
line from Well W-422 

Meriam 
20T-0020D-00-OO-XX-02 

R: 0-200 CFM Use Minihelic Gage Kit to 
read flow. Refer to Section 
95.2. 

FE-4230 Pitot Tube Flow Sensor 
Vapor Recovery from Well 
W-423 

for Vault 420; 2" Vapor recovery 
line from Well W-423 

Meriam 
20T-0020D-OO-DO-XX-D2 

R: 0-200 CFM Use Minihelic Gage Kit to 
read flow. Refer to Section 
95.2. 

• See Table 10-2: Plant Alarms •• These setpoints may be reprogrammed 
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TABLE 10-1 (CONl1NUED)
 
INSTRUMENfATION AND CONrROL POINfS
 

INSTRUMENT 
NO. DESCRIPTION LOCATION 

MANUFAcruRER/ 
MODEL NO. 

SET POINTS, RANGE, 
AND CALIBRATION AlARMS' REMARKS 

FE-4240 Pitot Tube flow Sensor for 
Vapor Recovery from Well 
W424 

Vault 420; 2" Vapor recovery 
line from Well W424 

Meriam 
20T-0020D-OO-OO-XX-02 

R: 0-200 CFM Use Minihelic Gage Kit to 
read flow. Refer to Section 
95.2. 

FE4250 Pitot Tube flow Sensor 
Vapor Recovery from Well 
W425 

for Vault 420; 2" Vapor recovery 
line from Well W425 

Meriam 
2OT-0020D-OO-OO-XX-02 

R: 0-200 CFM Use Minihelic Gage Kit to 
read flow. Refer to Section 
95.2. 

FE-43lO Pitot Tube flow Sensor 
Vapor Recovery from Well 
W431 

for Vault 430; 2" Vapor recovery 
line from Well W431 

Meriam 
20T-0020D-OO-OO-XX-02 

R: 0-200 CFM Use Minihelic Gage Kit to 
read flow. Refer to Section 
95.2. 

FE4320 Pitot Tube flow Sensor for 
Vapor Recovery from Well 
W432 

Vault 430; 2" Vapor recovery 
line from Well W432 

Meriam 
20T-0020D-OO-OO-XX-02 

R: 0-200 CFM Use Minihelic Gage Kit to 
read flow. Refer to Section 
95.2. 

FE4330 Pitot Tube flow Sensor 
Vapor Recovery from Well 
W433 

for Vault 430; 2" Vapor recovery 
line from Well W433 

Meriam 
2OT-0020D-OO-00-XX-02 

R: 0-200 CFM Use Minihelic Gage Kit to 
read flow. Refer to Section 
9.5.2. 

FE4340 Pitot Tube flow Sensor 
Vapor Recovery from Well 
W434 

for Vault 430; 2" Vapor recovery 
line from Well W434 

Meriam 
20T-0020D-OO-OO-XX-02 

R: 0-200 CFM Use Minihelic Gage Kit to 
read flow. Refer to Section 
95.2. 

LI-5ooo Digital 
Ground 
TK-500 

Level 
Water 

Indicator for 
Storage Tank 

MCP Red Lion - Apollo 
IMP-20-102/A 

R: 0-20 Ft H 20 
C: 4 rnA input = 0.5' 

20 rnA input = 16.5' 
LSL-5ooo = 2' (5.5 rnA) 
LSL reset = 2.5' (6 rnA) 

IAHH-5ooo 120 VAC power supply. 4
20 rnA input signal from 
LT-5ooo. Dry contact 
outputs to computer, 
relays LSLY-5000 and 
IAHHY-5000. 

LT-5ooo Differential 
Transmitter 

Pressure Level Ground 
TK-500 

Water Storage Tank Systematic Controls 
300-3-1.00-64-0-000 

R: 0-20 Ft H 20 
C: 4 rnA output at 0' 

20 rnA output at 16' 
(Levels above transmitter) 

IAH-5ooo 
(Setpoint 
computer) 

in 
24 VDC 2-wire supply 
voltage from MCP. 4-20 
rnA output to LI-5ooo and 
computer. 

PE/PI-5ooo Pressure Diaphragm and Gauge Discharge line 
Pump P-500 

from Transfer Ashcroft/Dresser 
Diaphragm: 10-100SS-04T-CG 

Gauge: 4.5-1279-ASL
-Glycerine-O/60-1/2" 

R: 0-60 PSI 

• See Table 10-2: Plant Alarms 
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TABLE 10-1 (CONl1NUED)
 
INSIRUMENrATION AND CONTROL, POINrS
 

INSfRUMENT 
NO. 

PSC-5ooo 

PSV-5ooo 

XEC-5ooo 

LI-5OO1 

LT-5OO1 

PE/PI-500I 

PSC-5001 

PSV-5OO1 

XEC-5OO1 

PI-5OO2 

DESCRIPTION 

Flame Arrestor 

Pressure Relief Valve/ Manhole 

Capacitance-type Leak Detector 

Digital Level Indicator for 
Ground Water Storage Tank 
TK-501 

Differential Pressure Level 
Transmitter 

Pressure Diaphragm and Gauge 

Flame Arrestor 

Pressure Relief Valve/ Manhole 

Capacitance-type Leak Detector 

Pressure Gauge 

LOCATION 

Headspace vapor discharge line 
from Tank TK-5oo 

Top of Tank TK-500 

Secondary containment shell on 
Tank TK-500 

MCP 

Ground Water Storage Tank 
TK-501 

Discharge line from Transfer 
Pump P-501 

Headspace vapor discharge line 
from Tank TK-501 

Top of Tank TK-501 

Secondary containment shell on 
Tank TK-501 

"Winterization" pipe branch at 
main Plant influent header 

MANUFACTURER/ 
MODEL NO. 

Protectoseal
 
4953 F
 

Protectoseal
 
AXF-53324-API
 

Magnetrol
 
80-8032-302
 

Red Lion - Apollo
 
IMP-20-102/A
 

Systematic Controls
 
300-3-1.00-64-0-000
 

Ashcroft/Dresser
 
Diaphragm: 100IooSS-04T-CG
 

Gauge: 4.5-1279-ASL
-GIycerine-Q/60-1/2"
 

Protectoseal
 
4953 F
 

Protectoseal
 
AXF-53324-API
 

Magnetrol
 
80-8032-302
 

Trerice
 

SET POINTS, RANGE,
 
AND CALIBRATION
 

C: 3" H20 pressure 

R: On/Off 

R: 0-20 Ft H20 
C: 4 rnA input =0.5' 

20 rnA input = 16.5' 
LSL-5OO1 = 2' (5.5 rnA) 
LSL reset = 2.5' (6 rnA) 

R: 0-20 Ft H20 
C: 4 rnA output at 0' 

20 rnA output at 16' 
(Levels above transmitter) 

R: 0-60 PSI 

C: 3" H20 pressure 

R: On/Off 

R: -30" Hg to 10 psi 

ALARMS' 

XA-5ooo 

LAHH-5OO1 

LAH-5OO1 
(Setpoint in 
computer) 

XA-5OO1 

REMARKS 

Prevents external fire from 
entering TK-5oo. 

Relieves excess pressure 
buildup in TK-5oo. 

120 VAC power supply. 
Dry contact output to 
relay XY-5000. 

120 VAC power supply. 4
20 rnA input signal from 
LT-5oo1. Dry contact 
outputs to computer, 
relays LSLY-5001 and 
LAHHY-5001. 

24 VDC 2-wire supply 
voltage from MCP. 4-20 
rnA output to LI-5OO1 and 
computer. 

Prevents external fire from 
entering TK-501. 

Relieves excess pressure 
buildup in TK-501. 

120 VAC power supply. 
Dry contact output to 
relay XY-5001. 

• See Table 10-2: Plant Alarms 
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TABLE 10-1 (CONI1NUED)
 
INSTRUMENTATION AND CONrROL POINTS
 

INSTRUMENT
 
NO.
 

PSC-5OO2 

PSV-5OO2 

PSV-5OO3 

PSV-5004 

MI-MOO 

PCV-MOO 

PS-MOO 

PSL-MOO 

XEC-MOO 

YV-MOO 

FE-6001 

DESCRWDON 

Flame Arrestor 

Vacuum Relief Valve 

Vacuum Relief Valve 

Pressure Relief Valve 

Moisture Indicator for 
instrument (compressed) air 

Air Pressure Regulator for 
Bubbler System 

Compressor Pressure Switch 

Low Pressure Switch 

Capacitance-type Leak Detector 

Solenoid Valve 

Pitot Tube Flow Sensor for 
Vapor Recovery Header from 
Vault 410 

LOCATION 

Vent line connection for tanker 
truck at west building wall 

Top of Tank TK-500 

Top of Tank TK-501 

Header of TK-5oo and TK-501 
vent discharge lines 

Discharge line from Hankison 
Desiccant Dryer 

Discharge line from AC-600 to 
bubbler system 

CMP-600 receiver tank 

CMP-600 receiver tank 

Building Sump 

Air supply line to Condensate 
Pump P-6oo 

6" header at VTS pad 

MANUFACfURER/ 
MODEL NO. 

", 

Protectoseal
 
4953 F
 

Protectoseal
 
6246 D
 

Protectoseal
 
6246 D
 

Protectoseal
 
17803 D3
 

Aquadex
 
110448
 

Schrader
 
Valve: 35642200
 
Gauge: 35600200
 

Supplied with CMP-6oo
 

Supplied with CMP-6oo
 

Magnetrol
 
810-ooo5-DOI
 

ASCO
 
8300D68RF
 

Meriam
 
20T-0060D-00-00-XX-02
 

SET POINTS, RANGE,
 
AND CALIBRATION
 

C: 0.5 oz/ sq. in. 
(0.84" H20 vacuum) 

C: 0.5 oz/ sq. in. 
(0.84" H20 vacuum) 

C: 0.5 oz/ sq. in. 
(0.84" H20 pressure) 

R: 5-125 PSI 
S: 80 PSI 

Low: 100 psi (On) 
High: 130 psi (Off) 

S: 80 PSI 

R: On/Off 
S:	 3" above low point of 

sump floor 

R: On/Off 

R: 0-1000 CFM 

ALARMS • 

Visual 

PAL-MOO 

XA-MOO 

REMARKS 

Prevents external fire from 
entering building. 

Relieves vacuum in TK· 
500 applied by VTS-600. 

Relieves vacuum in TK
501 applied by VTS-600. 

Allows storage tank and 
tanker vapors to vent from 
building if VTS-6OO is shut 
down. 

Indicates the need to 
replace desiccant cartridge. 

Allows manual control of 
air pressure to the bubbler 
system. 

Regulates operation of Air 
Compressor CMP-600. 

Detects receiver tank 
pressure below normal 
range. Dry contact output 
to relay PSLY-MOO. 

120 VAC power supply. 
Dry contact output to 
relay XY-MOO. 

120 Vac power supply. Dry 
contact input from VTS
600. RegUlates auto 
operation of P-600. 

Use Magnahelic Gage Kit 
to read flow. Refer to 
Section 9.5.2. 

• See Table 10-2: Plant Alarms 
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TABLE 10-1 (OONI1NUED)
 
INSfRUMENrATION AND OONrROI. POINfS
 

INSfRUMENf 
NO. 

PCV-6001 

FE-6002 

PCV-6002 

FE-6003 

FE-6OO4 

Autodialer 

IT-I 

DESCRlmON 

Air Pressure Regulator for 
Utility Station 

Pitot Tube Flow Sensor for 
Vapor Recovery Header from 
Vault 420 

Air Pressure Regulator/ 
Filter/ Lubricator for 
P-600 

Pitot Tube Flow Sensor for 
Vapor Recovery Header from 
Vault 430 

Pitot Tube Flow Sensor for 
recovered headspace vapors 
from TK-5oo, TK-501, and 
tanker trucks. 

Automatic-dialing alarm 
monitor 

Temperature Sensor for interior 
building space 

LOCATION 

Discharge line from AC-600 

6" header at VTS pad 

Discharge line from AC-6OO to 
Condensate Pump P-6oo 

6" header at VTS-600 pad 

3" header at VTS-6OO pad 

East exterior wall of building 

Mounted on south side of MCP 

MANUFACTURER/
 
-. MODEL NO.
 

Schrader
 
Valve: 35642200
 
Gauge: 35600200
 

Meriam
 
20T-OO6OD-oo-oO-XX-02
 

Warren-Rupp
 
020-027-000
 

Meriam
 
20T-OO6OD-OO-OO-XX-02
 

Meriam
 
20T-0030D-OO-OO-XX-02
 

RACO Verbatim
 
VSS-8C
 

Landis and Gyr Powers
 
536-200
 

SET POINTS, RANGE,
 
AND CALIBRATION
 

R; 5-125 PSI 
S: Variable 

R; 0-1000 CFM 

R; 0-125 PSI 
S: < 100 PSI 

R; 0-1000 CFM 

R; 0-100 CFM 

R; -55"F to 122"F 
C:	 O°F = 8mA output 

120"F = 20 rnA output 

ALARMS' 

Power Loss 
XA-5ooo 
XA-5OO1 
XA-6000 
VTS Shutdown 
Building Temp 
lAHH-5ooo 
lAHH-5OOl 

Building 
Hi / Low Temp 
(Setpoints in 
computer) 

REMARKS 

Allows manual control of 
air pressure to the utility 
station. 

Use Magnahelic Gage Kit 
to read flow. Refer to 
Section 9.5.2. 

Allows manual control of 
air pressure to P-600. 

Use Magnahelic Gage Kit 
to read flow. Refer to 
Section 95.2. 

Use Magnahelic Gage Kit 
to read flow. Refer to 
Section 95.2. 

120 VAC power supply. 
8-channel dry contact 
inputs. Power loss alarm is 
integral to the autodialer, 
and does not require use 
of a channel. See Table 
10-5: Autodialer Alarms. 

24 VDC 2-wire power 
supply from MCP. 4-20 
rnA output signal to 
computer. 

• See Table 10-2: Plant Alarms 
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AlARMID 
NO. 

lAH-5000 

lAHH-5000 

XA-5000 

lAH-5OOI 

lAHH-5OOI 

XA-5OO1 

PAL-6oo0 

AlARM
 
CONDmON
 

High Level in Tank TK-5oo 

High-High Level in Tank 
TK-500 

Leak Detection in Tank TK-5oo 
primary shell 

High Level in Tank TK-501 

High-High Level in Tank 
TK-501 

Leak Detection in Tank TK-501 
primary shell 

Low Air Pressure from 
CMP-600 

MONITORING 
INSTRUMENT 

LT-50oo; Set point is in 
computer 

LI-50oo 

XEC-5OO0 

LT-5OO1; Set point is in 
computer 

LI-5OO1 

XEC-5001 

PSL-6000 

(
 

TABLE 10-2 
PlANT AlARMS 

SEf POINT.. 
S: 13.5' True Level 

(17 rnA input) 
Reset: Setpoint - 0.5' 

S: 14' True Level 
(17.5 rnA input) 

Reset: 13.5' True Level 
(17 rnA input) 

On/Off 

S: 13.5' True Level 
(17 rnA input) 

Reset: Setpoint - 0.5' 

S: 14' True Level 
(17.5 rnA input) 

Reset: 13.5' True Level 
(17 rnA input) 

On/Off 

80 PSI 

PlANT RESPONSE 

1. Alarm display on computer 
monitor 

2. Submersible Pumps shutdown 

1. Alarm display on computer 
monitor 

2. Autodialer callout 
3. Submersible Pumps shutdown 
4. Condensate Pump P-6OO shutdown 

1. Alarm display on computer 
monitor 

2. Autodialer callout 
3. Submersible Pumps shutdown 
4. Condensate Pump P-600 shutdown 
5. Transfer Pump P-5oo or P-501 

shutdown (based on Normal/Alt 
switch position) 

1. Alarm display on computer 
monitor 

2. Submersible Pumps shutdown 

1. Alarm display on computer 
monitor 

2. Autodialer callout 
3. Submersible Pumps shutdown 
4. Condensate Pump P-600 shutdown 

1. Alarm display on computer 
monitor 

2. Autodialer callout 
3. Submersible Pumps shutdown 
4. Condensate Pump P-600 shutdown 
5. Transfer Pump P-501 or P-5OO 

shutdown (based on Normal/Alt 
switch position) 

1. Alarm display on computer 
monitor 

2. Submersible Pumps shutdown 

(
 

OPERATOR ACTION 

Make arrangements for disposal of tank 
contents. Switch fill operation to tank TK-501. 

Make immediate arrangements for disposal of 
tank contents. Ensure shutdown of pumps. 
Pumping cannot be reset if either tank is at 
LAHH condition. 

Leak should have been contained within tank 
secondary shell. Troubleshoot tank to find leak, 
if possible. Drain/transfer tank contents to TK
501. Arrange for tank repairs. Implement health 
and safety monitoring during response action. 

Make arrangements for disposal of tank 
contents. Switch fill operation to tank TK-5oo 

Make immediate arrangements for disposal of 
tank contents. Ensure shutdown of pumps. 
Pumping cannot be reset if either tank is at 
lAHH condition. 

Leak should have been contained within tank 
secondary shell. Troubleshoot tank to find leak, 
if possible. Drain/transfer tank contents to TK
500. Arrange for tank repairs. Implement health 
and safety monitoring during response action. 

Troubleshoot Air Compressor system, including 
switches PS-6000 and PSL-6000. 
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AlARM ID 
NO. 

XA-6000 

BUILDING 
HI/LOW 
TEMP. 

VIS 
SHUTDOWN 

POWER LOSS 

AlARM 
CONDmON 

Leak Detection in Building 
Sump 

."' .. 

Building Temperature not 
within prescribed operating 
range 

VIS Shutdown due to 
on-board alarm. 

Loss of main power feed to 
Plant 

MONITORING 
INSTRUMENT 

XEC-6000 

IT-I; Set points are in 
computer 

Autodialer 

Autodialer (Internal 
alarm, no channel 
required) 

(
 

TABLE 10-2 (CONI1NUED) 
PLANT AIARMS 

SET POINT..
 
On/Off, Set probe 3" 
above sump floor at 
deepest end of sump 

High: l00"F 
(18 rnA input) 

Reset: Setpoint - 5"F 
Low: 45°F 

(12.5 rnA input) 
Reset: Setpoint + 5°F 

PlANT RESPONSE 

1. Shunt Trip power cutoff to 
building. Only exterior equipment 
and XEC-6000 will remain 
powered 

2. Autodialer callout 

1. Alarm display on computer 
monitor 

2. Autodialer callout 

1. Alarm display on computer 
monitor 

2. Autodialer callout 

1. Autodialer callout 

(
 

OPERATOR ACTION 

Use extreme caution when entering the building.
 
Inspect Plant for leaks, etc.
 

High Alarm - Troubleshoot Exhaust Fan,
 
Louver and Thermostat.
 
Low Alarm - Troubleshoot Unit Heaters and
 
Thermostats. Evaluate the need for temporary
 
heat provisions to prevent pipe freezing, etc.
 

Troubleshoot VTS. Refer to the VIS O&M
 
Manual.
 

Inspect Plant, and evaluate effects of power loss,
 
such as prolonged loss of heat. If NIMO power
 
feed to Plant has not been interrupted,
 
troubleshoot power source/ fuse to Autodialer.
 
Refer to Section 14.3.4.
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TABLE 10-3
 
PLANr COMPUIER I/O usr
 

POINf BLOCK SYsrEM DESCRIPTION I/O DEVICE POINfTYPE POINf DESCRIPTION 
AI 1 AB 1 SPARE AI (4-20 rnA) 

W AI 2 AB 1 PUMP P-J02A SPEED SIC-J020 AI (4-20 rnA) 

AI 3 AB 1 PUMP P-J03A SPEED SIC-JOJO AI (4-20 rnA) 

AI 4 AB 1 PUMP P-304B SPEED SIC-3040 AI (4-20 rnA) 
AI 5 AB 1 PUMP P-J05C SPEED SIC-J050 AI (4-20 rnA) 

AI 6 AB 1 PUMP P-306 SPEED SIC-3060 AI (4-20 rnA) 
AI 7 AB 1 LEVEL IN WELL J01A LT-J010 AI (4-20 rnA) 

AI 8 AB 1 LEVEL IN WELL J02A LT-J020 AI (4-20 rnA) 
AI 9 AB 1 LEVEL IN WELL J03A LT-JOJO AI (4-20 rnA) 

AI 10 AB 1 LEVEL IN WELL 304B LT-3040 AI (4-20 rnA) 

AI 11 AB 1 LEVEL IN WELL J05C LT-J050 AI (4-20 rnA) 

AI 12 AB 1 LEVEL IN WELL 306 LT-3060 AI (4-20 rnA) 

AI 13 AB 1 TANK 500 LEVEL LT-5000 AI (4-20 rnA) 
AI 14 AB 1 TANK 501 LEVEL LT-5OO1 AI (4-20 rnA) 
AI 15 AB 1 PUMP P-J01A SPEED SIC-J010 AI (4-20 rnA) 
AI 16 AB 1 SPARE AI (4-20 rnA) 
AI 17 AB2 VTS-600 CENTER ZONE TEMP. VTS-600 AI (TYPE K TC) VTS-600 COMBUSTION TEMP. 
AI 18 AB2 VTS-600 EXHAUST STACK TEMP. VTS-6OO AI (TYPE K TC) 
AI 19 AB2 VTS-6OO PERIMEfER ZONE TEMP. VTS-6OO AI (TYPE K TC) VTS-600 COMBUSTION TEMP. 
AI 20 AB2 VTS-600 PRE-COMBUSTION TEMP. VTS-6OO AI (TYPE K TC) 
AI 21 AB2 VTS-600 % LEL VTS-6OO AI (4-20 rnA) 

AI 22 AB2 BUILDING SPACE TEMP. IT-I AI (4-20 rnA) 
AI 23 AB2 SPARE AI (TYPE K TC) 
AI 24 AB2 SPARE AI (4-20 rnA) 
AI 25 AB2 SPARE AI (4-20 rnA) 

AI 26 AB2 SPARE AI (4-20 rnA) 
A 27 AB2 SPACE 
A 28 AB2 SPACE 
A 29 AB2 SPACE 
A JO AB2 SPACE 
A 31 AB2 SPACE 

~ 
A 32 
DI 1 

AB2 
DB 1 .. SPACE 

P-5OO RUN STATUS P-5OO DI (DRY CT) MOTOR STARTER CONfACT 
DI 2 DB 1 P-501 RUN STATUS P-501 DI (DRY CT) MOTOR STARTER CONfACT 
DI 3 DBI TK-501 LOW LEVEL SWITCH LI-5OO1 DI (DRY CT) LSL-5OO1 
DI 4 DB 1 CMP-600 RUN STATUS CMP.6OQ DI (DRY CT) MOTOR STARTER CONfACT 
Dr 5 DB 1 CMP-600 LOW PRESSURE AlARM PSL-6000 DI (DRY CT) 
DI 6 DB 1 TK-5oo LEAK DEfECTION XEC-5000 DI (DRY CT) 
Dr 7 DB 1 TK-501 LEAK DEfECTION XEC-5001 DI (DRY CT) 
Dr 8 DB 1 TK-5oo LOW LEVEL SWITCH LI-5000 DI (DRY CT) LSL-5000 
Dr 9 DB 1 TK-5oo HI-HI LEVEL AlARM LI-5000 DI (DRY CT) LSHH-5000 
DO 10 DB 1 P-30lA COMPUTER CONfROL SIC-J010 DO (117 VAC) SIC-J010 RUN CONfROL 
DO 11 DB 1 P-302A COMPUTER CONfROL SIC-J020 DO (117 VAC) SIC-J020 RUN CONfROL 
DO 12 DB 1 P-J03A COMPUTER CONfROL SIC-JOJO DO (117 VAC) SIC-JOJO RUN CONfROL 
DO 13 DB 1 P-304B COMPUTER CONfROL SIC-3040 DO (117 VAC) SIC-3040 RUN CONfROL 
DO 14 DB 1 P-J05C COMPUTER CONfROL SIC-J050 DO (117 VAC) SIC-J050 RUN CONTROL 
DO 15 DB 1 P-306 COMPUTER CONfROL SIC-3060 DO (117 VAC) SIC-3060 RUN CONfROL 
Dr 16 DB 1 TK-501 HI-HI LEVEL ALARM LI-5OO1 Dr (DRY CT) LSHH-5OO1 
Dr 17 DB2 VTS-600 BLOWER RUN STATUS VTS-6OO Dr (115 VAC) 
Dr 18 DB2 + ~ LOW COMPRESSED AIR VTS.6OQ DI (115 VAC) PULSED SIGNAL FROM VTS-600 
Dr 19 DB2 VTS-6OO DILUTION VALVE POS. VTS-6OO DI (115 VAC) 
Dr 20 DB2 VTS-600 KO POT HI LEVEL VTS-6OO DI (115 VAC) 
Dr 21 DB2 VTS-600 LOW PROCESS FLOW VTS.6OQ DI (115 VAC) PULSED SIGNAL FROM VTS-6OO 
Dr 22 DB2 VTS-6oo HI/LOW COMBUST. TEMP. VTS-6OO DI (115 VAC) PULSED SIGNAL FROM VTS-6oo 
Dr 23 DB2 VTS.6OQ HI EXHAUST TEMP. VTS-6OO DI (115 VAC) PULSED SIGNAL FROM VTS-6OO 
Dr 24 DB2 AC-600 RUN STATUS AC.6OQ DI (DRY CT) MOTOR STARTER CONfACT 
DO 25 DB2 HIGH/LOW BUILDING TEMP. AUTODIALER DO (115 VAC) 
Dr 26 DB2 SPARE Dr (115 VAC) 
Dr 27 DB2 P-600 RUN STATUS P-600 DI (DRY CT) SOL. VALVE SIGNAL SPLICE 
Dr 28 DB2 VTS-600 RUN STATUS VTS-6OO Dr (115 VAC) 
DO 29 DB2 SPARE DO (117 VAC) 
DOJO DB2 SPARE DO (117 VAC) ...., Dr 31 
D 32 

DB2 
DB2 

SPARE 
SPACE 

DI (115 VAC) 

LEGEND: AI = Analog Input, AB = Analog Block, DI = Digital Input, DO = Digital Output, DB = Digital Block 
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TABLE 10-4
 

PLANT COMPUTER
 
KEYBOARD SELECTIONS AND SETPOINTS
 

SCREEN 

EQUIPMENT 
ITEM or FIELD 
INSTRUMENT 

OPERATOR KEYBOARD 
SELECfION 

NORMAL 
SETPOINT 

SETPOINT 
ALLOWABLE 

RANGE 

Ground Water SIC-30lO W-30lA Well Level Setpoint 10.0 Feet 1.0 - 15.0 Feet 

Recovery Wells and SIC-3020 W-302A Well Level Setpoint 10.0 Feet 1.0 - 15.0 Feet 

Pumps SIC-3030 W-303A Well Level Setpoint 10.0 Feet 1.0 - 15.0 Feet 

SIC-304O W-304B Well Level Setpoint 10.0 Feet 1.0 - 15.0 Feet 

SIC-3050 W-305C Well Level Setpoint 4.0 Feet 1.0 - 15.0 Feet 

SIC-3060 W-306 Well Level Setpoint 4.0 Feet 1.0 - 15.0 Feet 

Ground Water Storage TK-500 Low Level Alarm 2.0 Feet 2.0 - 3.0 Feet 

Tanks TK-500 High Level Alarm * 13.5 Feet* 10.0 - 13.5 Feet 

TK-500 Hi-Hi Level Alarm 14.0 Feet 13.5 - 15.0 Feet 

11 TK-501 Low Level Alarm 2.0 Feet 2.0 - 3.0 Feet 

TK-501 High Level Alarm * 13.5 Feet* 10.0 - 13.5 Feet 

TK-501 Hi-Hi Level Alarm 14.0 Feet 13.5 - 15.0 Feet 

TK-500/ TK-501 Current Fill Tank * TK-500 or * Toggle Switch 

TK-501 

Vapor Treatment VTS-600 Center Zone High Temperature 2100 OF 2075 - 2125 OF 

System VTS-600 VTS-600 Center Zone Low Temperature 1690 OF 1665 - 1715 OF 

VTS-600 Perimeter Zone High 

Temperature 

2100 OF 2075 - 2125 OF 

... . VTS-600 Exhaust Stack High Temperature 750 OF 725 - 775 OF 

VTS-600 Lower Explosive Limit (LEL) 30 % 27 - 33 % 

Miscellaneous 

Equipment 

PAL-6000 

IT-I 

IT-I 

Low Compressor Air Pressure 

Building High Temperature * 

Building Low Temperature * 

80 PSI 

100 OF * 

45 OF * 

75 - 100 PSI 

90 - 110 OF 

40 - 55 OF 

* These setpoil}ts are controlling setpoints and exist only in the computer. All other computer setpoints are duplicates of 
Plant Instrumentation setpoints, and are input into the computer for monitoring purposes only. 
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TABLE 10-5 
AUTODIALER ALARMS 

CHANNEL 

1 

2 

3 

4 

5 

6 

7 

8 

AlARM 
DESCRIPTION 

Power Loss to Plant 

Tank TK-500 Leak 

Tank TK-501 Leak 

Leak in Building Sump 

VTS Shutdown 

Building Temperature Alarm 

Tank TK-500 Hi-Hi Level 

Tank TK-501 Hi-Hi Level 

Spare 

INPUT 
SIGNAL 

Signal is monitored 
internally and does not 
require an assigned 
channel 

XA-5000 

XA-5001 

XA-6000 

VTS Run Status 

Computer Output Signal 

LAHH-5000 

LAHH-5001 

None 

MONITORING 
INSTRUMENT 

Autodialer 

XEC-5000 

XEC-5000 

XEC-6000 

VTS-600 

IT-1 (Setpoints are 

in computer) 

LI-5000 

LI-5001 

None 

•• 
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RELAY TAG NO.
 

AD
 

LSLY-5000
 

LSHHY-5000
 

LSLY-5001
 

LSHHY-5001
 

PSLY-6000
 

R1 

R1X 

R2 

R3 

• 
R4 

RIO 

R20 

R30 

R40 

RSO 

R60 

REV 02/22/93 

TABlE 1(}.6 
pLANf CONTROL RFLAYS 

DESCRIPTION 

Temperature Alarm to Autodialer 

TK-500 Low Level 

TK-500 High-High Level 

TK-50l Low Level 

TK-501 High-High Level 

Low Air Pressure in CMP-600 Receiver 
Tank 

Submersible Pump Run Disable 

Submersible Pump Run Disable 

P-600 Solenoid Valve Enable 

P-600 Solenoid Valve Disable 

VTS Run Status 

Submersible Pump P-3OlA Run Enable 

Submersible Pump P-302A Run Enable 

Submersible Pump P-303A Run Enable 

Submersible Pump P-304B Run Enable 

Submersible Pump P-305C Run Enable 

Submersible Pump P-306 Run Enable 

10-23
 

INPUTS 

Computer DO 25
 

LSL-5000
 
(In LI-5000)
 

LSHH-5000
 
(In LI-5000)
 

LSL-5001
 
(In LI-5(01)
 

LSHH-5001
 
(In LI-5(01)
 

PSL-6000
 

LSHHY-5000
 
LSHHY-5001
 
PSLY-6000
 
XY-5000
 
XY-5001
 

LSHHY-5000
 
LSHHY-5001
 
PSLY-6000
 
XY-5000
 
XY-5001
 

VTS Knockout Pot 
High Level 

LSHHY-5000
 
LSHHY-5001
 
XY-5000
 
XY-5001
 

VTS 

Computer DO 10
 

Computer DO 11
 

Computer DO 12
 

Computer DO 13
 

Computer DO 14
 

Computer DO 15
 

OUTPUTS 

Autodialer CH 5
 

P-500 (SSB = Normal)
 
P-501 (SS9=Alt)
 
Computer DI 8
 

Relay R1
 
Relay R1X
 
Relay R3
 
Computer DI 9
 
Autodialer CH 6
 

P-500 (SS8=Alt)
 
P-501 (SS9=Normal)
 
Computer DI 3
 

Relay Rl
 
Relay R1X
 
Relay R3
 
Computer DI 16
 
Autodialer CH 7
 

Relay 1
 
Relay IX
 
Computer DI 5
 

SIC-3010
 
SIC-3020
 
SIC-303O
 

SIC-3040
 
SIC-3050
 
SIC-3060
 

YV-6000
 

YV-6000
 

Autodialer CH 4
 

SIC-301O 

SIC-3020
 

SIC-303O 

SIC-3040
 

SIC-3050
 

SIC-3060
 



;"" 

TABLE 1~ (CONllNUED)
 
PLANr CONrROL RELAYS
 

RELAY TAG NO. DESCRIPTION INPUTS OUTPurs 

XY-5000 TK-5oo Leak Detection XEC-5000 Relay R1 
Relay R1X 
Relay R3 
P-5OO (SSS = Normal) 
P-501 (SS9=AIt) 
Computer DI 6 
Autodialer CH 1 

XY-5OO1 TK-501 Leak Detection XEC-5OO1 Relay R1 
Relay R1X 
Relay R3 
P-5OO (SSS=AIt) 
P-501 (SS9=Normal) 
Computer DI 7 
Autodialer CH 2 

XY-6000 Building Sump Leak Detection XEC-6000 Shunt Trip 
Autodialer CH 3 
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11.0 TROUBLESHOOTING
 

11.1 Introduclton 

Troubleshooting refers to the process of identifying a problem in the operation of the 

Plant, and finding and implementing a solution. Equipment problems or treatment process 

difficulties can be the result of anyone of a number of causes. The purpose of this chapter 

is to provide Plant operating personnel with guidance on identifying the causes of equipment 

and treatment process difficulties, and to provide suggested remedies for rectifying these 

difficulties. 

In this chapter, symptoms and solutions for many of the common operating problems 

likely to be encountered at the Plant are presented. It is not possible, however, to foresee 

all problems and solutions. Therefore, if a problem is not corrected by the given solution, 

or if a problem exists which is not identified in this chapter, the operator should consult the 

individual equipment manufacturer's operation and maintenance manuals, or seek expert 

advice, prior to undertaking a corrective course of action. 

11.2 Troubleshooting Tables 

Troubleshooting guidance for the major components of the Plant is presented in the 

tables listed on the following page. For ease of reference, the tables are organized in 

approximately the order of the process flow. 

Any troubleshooting guidelines for instruments and equipment not listed in the 

following tables is contained in the vendor O&M Manuals included as Appendix L to this 

manual. 
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Table No. Title 

11- 1•11- 2 

11- 3 

11- 4 

11- 5 

11- 6 

11- 7 

11- 8 

Submersible Pumps and Speed Controllers 

Bubbler Level Transmitters 

Transfer Pumps 

Air Compressor and Aftercooler 

Condensate Pump 

Vapor Treatment System 

Plant Computer 

Heating and Ventilation Systems 

It is recommended that these troubleshooting tables be updated periodically based 

on actual Plant operating experience. 
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Table 11-1
 

Submersible Pumps and Speed Controllers
 

Problem Possible Cause Suggested Remedy 

1. Submersible Pumps are not operative. No power to the Speed Controllers. 

Speed Controller relays (Rl and RIX) have been 
opened due to an alarm condition. 

Speed Controller software relays (RIO thru R60) 
have been opened by the computer. 

Both TK-500 and TK-501 are at High Level. 

Water level in the well(s) has fallen below the Well 
Level Setpoint in the Speed Controller(s). 

Speed Controllers require reprogramming of well 
level setpoint following a power interruption. 

Bubbler Level Transmitter(s) sending a low or 
zero level signal to the Speed Controllers. 

Verify that Circuit Breakers 3 thru 8 are closed, 
and that local disconnect switches in the vaults 
are closed. 

Verify that the followid!'possible alarms are in 
normal status: 

1. LSHH-5000 
2. LSHH-5001 
3. XEC-5000 
4. XEC-5001 
5. PSL-6000 

Verify that the computer is on and functional. 
Refer to Table 11-7. 

Verify that the TK-500 and TK-501 High Level 
Setpoints in the computer have been set at 13.5'. 
If the tank indicated in the "Select Tank" toggle 
selection is at High Level, switch influent valves 
to the opposite tank, and toggle to the opposite 
tank via the computer keyboard. 

Dispose of tank contents. 

Re-establish the Speed Controller Well Level 
Setpoint below the existing water level in the 
well, and press "Run". 

With the Speed Controllers powered, input a Well 
Level Setpoint and press "Run". 

Troubleshoot the Bubbler Level Transmitter(s). 
Refer to Table 11-2. 
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Table 11-1 (Continued)
 

Submersible Pumps and Speed Controllers
 

Problem Possible Cause Suggested Remedy 

2. Submersible Pumps and Speed Controllers 
are operative, but low or no flow into 
storage tanks. 

Water level in the well(s) has fallen below the Well 
Level Setpoint in the Speed Controller(s). 

One or more ground water recovery valves are 
closed. 

Submersible Pump impellers are clogged. 

Re-establish the Speed Controller Well Level 
Setpoint below the existing water level in the 
well, and press "Run". 

Open all ground water ~overy valves shown as 
open on the P&I Record Drawings and in the 
valve schedule. 

Clean and inspect Submersible Pumps in 
accordance with Manufacturer's O&M manual. 

3. Other Refer to Manufacturer's O&M Manual. 
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Table 11-2
 

Bubbler Level Transmitters
 

Problem Possible Cause Suggested Remedy 

1. No level indication on computer screen. Computer is not operational. 

No power to Bubblers. 

Refer to Table 11-7. 

Verify that all Bubblers are receiving power from 
the Speed Controllers. . 

2. Level indication on computer screen is 
zero or too low. 

No compressed air flow to Bubbler(s). 

Bubbler dip tube is not positioned in well 
correctly or is leaking. 

Verify that the Air Compressor is operating 
properly. Refer to Table 11-4. 

Open all Bubbler air supply valves, and check the 
setting of pressure regulator PCV-6000. 

Inspect Bubbler dip tubes. 

3. Level indication on computer screen is too 
high. 

Bubbler dip tube is kinked or blocked. Blowdown the dip tube(s) using the manual 
blowdown valve on the side of each Bubbler(s). 

Inspect the Bubbler dip tubes. 

4. Other Refer to Manufacturer's O&M Manual. 
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Table 11-3 

Transfer Pumps 
(P-500 and P-501) 

Problem Possible Cause Suggested Remedy 

1. Note: Note: Prior to troubleshooting, verify that both pumps' 
Normal/Alt switches mounted on the MCP are in 
"Normal" position. 

2. Pump motor inoperative. No power to motor. 

Respective storage tank level is below "Level 
Switch Low" setpoint. 

Respective storage tank leak detector has been 
tripped. 

Verify that Circuit Brea~ers 1 & 2 are closed and 
that H-O-A switches are set to "Auto" position. 

None - normal operating condition. 

Implement response actions listed in Table 10-2 -
"Plant Alarms" for XEC-5000 or XEC-5001 and 
in Section 14.3. 

3. Pumps run at reduced discharge. Clogged impeller. 

Suction and discharge valves not correctly set. 

Clean and inspect the impeller and Pump. 

Open all suction valves completely, and throttle 
the Pump discharge valve as described in Section 
9.3.3. 

4. Other Refer to Manufacturer's O&M Manual. 
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Table 11-4
 

Air Compressor and Aftercooler
 
(CMP-600 and AC-600)
 

Problem Possible Cause Suggested Remedy 

1. Compressor is inoperative. No power to motor. 

Pressure switch PS-6000 is not operating properly. 

Verify that Circuit Breaker II is closed, and that 
the Air Compressor On-Off switch is set to "On" 
position. . 
Verify that switch settings are approximately 
100-130 psi, or increase to 100-130 psi. 

Repair or replace switch PS-6000. 

2. Compressor runs continuously. Air Compressor cannot keep up with air demand. 

Pressure switch PS-6000 is not operating properly. 

Verify that no end-of-line valves (e.g., utility 
station) are open, which would allow a 
continuous, rapid release of air from the receiver 
tank. 

Inspect compressed air piping system for leaks. 

Verify that switch settings are approximately 
100-130 psi, or decrease to 100-130 psi. 

Repair or replace switch PS-6000. 

3. Aftercooler is inoperative. No power to Aftercooler. Verify that Circuit Breaker 12 is closed, and that 
Aftercooler H-O-A switch is set to "Hand" 
position. 

Verify that Aftercooler is running. Verify that 
auto drains on the receiver tank and Aftercooler 
moisture separator are functioning. Inspect 
moisture indicator MI-6000 and the desiccant 
dryer. 

4. Compressed air to instruments contains a 
significant amount of moisture. 

All water removal equipment is not functioning 
properly. 

5. Other Refer to Manufacturer's O&M Manual 
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Table 11-5 

Condensate Pump 
(P-600) 

Problem Possible Cause Suggested Remedy 

1. Pump is inoperative in "Hand" 
position. 

No power to solenoid valve YV-6000. 

No air supply to Pump. 

A water line valve is closed or a water line is 
clogged. 

Verify that Circuit Breaker 9 is closed. and that the 
P-600 H-O-A switch is in "Hand" position. 

Verify that the Air Compressor is operating properly. 
Refer to Table 11-4. 

Open all air supply valves to the Pump. and check the 
setting of pressure regulator PCV-6002. 

Verify that the correct water line valves are open. inspect 
lines. 

See above 

If VTS is running. no remedy - normal operating 
procedure. 

If VTS is shut down due to a high knockout pot alarm. 
inspect and trouble shoot the VTS. Refer to Table 11-6. 
Also. check heat tracing and piping for indications of 
freezing. 

Verify that the following potential alarms are in normal 
status: 

1. LSHH-5000 
2. LSHH-5001 
3. XEC-5000 
4. XEC-5001 

2. Pump is inoperative in "Auto" 
position. 

See above 

Relay 2 is open - VTS knockout pot is not at 
high level 

Relay 3 is open 

3. Other Refer to Manufacturer's O&M Manual 
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Table 11-6
 

Vapor Treatment System
 
(VTS)
 

Problem Possible Cause Suggested Remedy 

1. VTS is inoperative (VTS shutdown 
alarm). 

No power to VTS. 

Power interruption to VTS. 

High Knockout Pot alarm from VTS. 

Low Process Flow alarm from VTS. 

Verify that the 300 Amp VTS breaker inside the Building 
is closed. 

Verify that the VTS control panel breaker is closed. 

Following power interruption and restoration of power. 
the VTS must be manually restarted. Refer to VTS O&M 
Manual. 

Verify that Condensate Pump P-600 is operative and set 
to "Auto" position. Refer to Table ll-S. 

Verify that the VTS condensate pump H-O-A switch Q!l 
the VTS control panel is set to "Off" position. 

Verify that all condensate lines are clear (and not 
frozen). and that all line valves are open. 

Verify that a VTS knockout pot high level condition is 
tripping relay R2 for at least 30 seconds. 

Inspect vapor recovery piping system for closed valves 
and vapor line obstructions. 

Inspect VTS for closed valves and process line 
obstructions. 

2. All other VTS internal alarm 
conditions. 

See VTS O&M Manual 

•
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Table 11-7
 

Plant Computer
 

Problem Possible Cause ~uggested Remedy 

1. Computer is not running the Paragon 
software program. 

-, 

No power to the Computer or I/O hardware. 

The Computer is not on. 

The Paragon program is not running. 

Verify that Circuit Breakers 17 and 18 are closed. 

Verify that the surge suppressor strip located behind the 
Computer is providing power. 

Turn on the Computer and monitor. At Paragon overview 
screen, select "Run". Computer will display the "Norton 
Restoration Site" selection screen. 

Exit other application and return to the Paragon 
overview screen, or reboot the computer. At Paragon 
overview screen, select "Run". Computer will display the 
"Norton Restoration Site" selection screen. 

2. Computer monitor is blank. The Computer monitor is off, but Computer is 
running (intended initial condition during each 
Site visit). 

Turn on the Computer monitor. 

Adjust resolution settings if necessary. 

3. Other Refer to Manufacturer and vendor O&M 
Manuals 
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Table 11-8
 

Heating and Ventilation Systems
 
(EUH-l, EUH-2, EF-l, and L-l)
 

Problem Possible Cause 
-'...

. Suggested Remedy 

1. Low Building Temperature alarm. No power to Unit Heaters. 

Heating thermostats are set too low or are 
inoperative. 

Other heater or thermostat failure. 

Verify that Circuit Breakers 13 and 14 are closed. 

Close Building doors during cold weather, especially if 
thermostats are set at their intended SO'F settings. If 
doors must be opened for maintenance purposes, consider 
raising thermostat settings. 

Inspect the thermostats, and repair or replace if 
necessary. 

Refer to Manufacturer's O&M Manual. 

2. High Building Temperature alarm. No power to Exhaust Fan and Louver. 

Cooling thermostat is inoperative. 

Exhaust Fan and/or Louver openings may be 
blocked. 

Other Exhaust Fan or Louver failure 

Verify that Circuit Breaker IS is closed and that the 
Exhaust Fan H-O-A switch is in "Auto" position. 

Inspect thermostat, and repair or replace if necessary. 

Inspect Exhaust Fan and Louver, and clear any debris 
caught in the screens of either of the units. 

Refer to Manufacturer's O&M Manual. 
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12.0 MAINTENANCE MANAGEMENT
 

12.1 Introduction 

The suc~ssful and economical operation of the Plant depends on the regular and 

systematic maintenance of Plant equipment, piping systems, and the Building and grounds. 

Routine preventive maintenance of mechanical equipment, such as pumps, motors, and 

drives, will ensure optimum equipment performance and reduce the frequency of equipment 

breakdown and interruptions to the Plant processes. Cleanliness of facilities and grounds 

contributes to the safety and health of the operating personnel, and presents a favorable 

impression to visitors and regulatory personnel. Proper maintenance requires the 

establishment of, and adherence to, a realistic maintenance program and schedule. 

This chapter is intended to provide the Plant operating personnel with the basic 

systems and procedures necessary to maintain the Plant in a good operating condition. It 

does not attempt to show step-by-step inspection, disassembly, adjustment, lubrication, or 

other maintenance details for specific items of equipment. The manufacturer's operation 

and maintenance manuals located in Appendix L should be consulted for these details. The 

systems and procedures outlined in this chapter, when properly implemented and routinely 

followed, will ensure that the Plant performs its design functions at maximum efficiency and 

with minimum interruptions or breakdowns. .. • 
12.2 Equipm~nt Record System 

12.2.1 Equipment Numbering 

Each major item of equipment is assigned an equipment number for ease of 

identification and to ensure that the maintenance performed on the item is properly 
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recorded. The equipment number is alpha-numeric (e.g., P-5(0). The first one, two, 

or three letters are an abbreviation of the equipment name (e.g., P for pump). The 

first number which follows the alphabetic abbreviation corresponds to the process 

and instrumentation (P&I diagram) Record Drawing number on which the item of 

equipmef appears. (e.g., P-500 is shown on PD-5.) The next two numbers, are 

assigned sequentially for similar equipment items on the same "PD" drawing. (e.g., 

P-500 and P-501 correspond to the two transfer pumps which appear on PD-5.) Each 

equipment identification number is unique to the assigned item of equipment. 

12.2.2 Instrument Numbering 

All instrumentation in the Plant is shown schematically on the P&I diagram 

(PD) Record Drawings. Instrument identification is based on the function of the 

instrument and the PD drawing number on which it appears. Each identification 

number consists of a two to four letter acronym and a three to four digit number. 

The acronym summarizes the type of instrument in accordance with the instrument 

identification table shown on Drawing PD-2 (e.g., LSL = Level Switch Low). The 

first digit of the four digit number corresponds to the PD drawing number on which 

the instrument appears. For example, LSL-5000 is shown on Drawing PD-5. The 

second digit is always zero. The last two digits of the number are used to 

differentiate between the same type of instrument on the same PD drawing (e.g., 

"LsL-5000'and LSL-5(01). All instrument numbers are unique. 

A complete listing of all Plant instrumentation is given in Table 10-1. 
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12.2.3	 Valve Numbering 

All valves in the Plant are also assigned an identification number for ease of 

identification and to ensure that the maintenance performed on each valve is 

properly ~corded. The valve numbers are also alpha-numeric and are designated 

in a manner somewhat similar to those for equipment items. 

All valves have been designated according to their pipeline location. For 

example, Valve No. GW-3QO-01 refers to the first valve on pipeline GW-300. 

Pipeline GW-300 is a ground water line which can be found on Drawing PD-3. 

All Plant valves are labeled on the P&I diagram (PD) Record Drawings 

included in Appendix B. A complete Valve Schedule is also included in Appendix 

E which identifies: 

•	 Valve Code Valve Type 

•	 PD Drawing No. Manufacturer 

•	 Flow Medium Code Operator Type 

•	 line No. Normal Position
 

Valve No. Location
 

Tag Color Function


• Valve Size 

12.2.4	 Equipment History Cards/Forms 

Equipment History Cards/Forms should be prepared for each item of 

equipment in the Plant. These cards contain all the information needed to identify 

the equ.jPment, including the manufacturer, mode~ size, capacity, serial number, 
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electrical requirements, etc. They also contain coded entries defining the preventive 

maintenance service required as discussed in Section 12.3.2.2. The reverse side of 

the Equipment History Card or second page of the Form is used to maintain a 

running history of the maintenance and repairs performed on each equipment item. 

A suggest~d format for the Equipment History Card/Form is included as Figure 12-1. 

In lieu of hand written cards or forms, the equipment history information 

could also be tracked using a database on a personal computer. 

12.3 Planning and Scheduling 

12.3.1 General Discussion 

Plant maintenance work may be either preventive or corrective. Preventive 

maintenance consists of routine, recurring tasks performed periodically on facilities 

and equipment. These tasks include inspection, lubrication, adjustment, cleaning, 

belt replacement, minor repairs, painting, etc. Corrective maintenance, synonymous 

with repair, is the restoration of equipment to its original design capacity and 

efficiency through parts replacement, component reprocessing, overhaul, or 

rebuilding. 

Planning and scheduling are essential to the effective implementation of a 

maintenance management system regardless of whether preventive maintenance or 

corrective maintenance is involved. Without planning and scheduling, maintenance 

work will be haphazard, costly, and ineffective. 
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12.3.2 Preventive Maintenance Program 

The preventive maintenance program consists of a preventive maintenance 

task list and schedule for each item of Plant equipment and for each non-equipment 

Plant component, Le., structures, piping systems, grounds maintenance etc., requiring 
+. 

periodic servicing. Guidelines for the development of these two preventive 

maintenance program components are contained in this section. 

12.3.2.1 Preventive Maintenance Task List 

The preventive maintenance task list is prepared from data sources 

available to the Plant operator. These sources include inspection, 

maintenance, and lubrication schedules prepared for the Plant, manufacturers' 

operation and maintenance manuals, the equipment history card files, and the 

Plant Record Drawings. Certain tasks, such as exterior painting, fertilization 

of seeded areas, and roadway inspection and repair, are seasonal. Other 

items, such as the draining of tanks for inspection must be related to 

predictable periods of Plant shutdown. Tasks should be related to a 

preventive maintenance standard or to a lubrication standard, as described in 

Section 12.3.4, where applicable. 

The basic steps required to prepare the preventive maintenance task 

list are as follows: 

Step 1 - List all equipment, structures, and systems requmng 

preventive maintenance using the manufacturer's operation and 

maintenance manuals, equipment history cards, the Plant Record 

Drawings, and the Plant inspection reports. 
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Step 2 - Determine the preventive maintenance requirements and 

their respective frequencies for each item of equipment, each 

structure, and each system listed. 

Step 3 - Using the preventive maintenance or lubrication standards 

described in Section 12.3.4, estimate the time and skills required to 

perform each preventive maintenance task. 

Step 4 - Total the man hour requirements for all preventive 

maintenance tasks and compare to the available man hours for 

preventive maintenance work. 

12.3.2.2 Preventive Maintenance Schedule 

The preventive maintenance schedule is prepared by balancing the man 

hour requirements developed from the preventive maintenance task list against 

the man hours available for preventive maintenance work. Equipment, 

structures, and systems must be rated as to their criticality in the Plant operation, 

and to their value, life expectancy, and replacement cost. The assigned priority 

rating is then used to determine the items on which the available preventive 

maintenance man hours will be scheduled and used. A suggested ranking system .. • 
for making these priority determinations is presented below: 

Priority A- Equipment such as the vrs or other items, where failure of a 

minor part or neglect of normal lubrication requirements may 

lead to major repairs and/or interruption in the Plant process. 
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Priority B - Equipment of significant replacement value such as redundant 

pumping equipment, or other items where an equipment 

breakdown is not likely to interrupt the Plant processes but may 

lead to expensive repairs or item replacement. 

Priority C - Items of small to moderate dollar value such as lamps, 

non-essential piping systems, plumbing fixtures, and other items 

where failure will not interrupt the Plant processes, and where 

repair or replacement cost is not excessive. 

The basic steps required to prepare the preventive maintenance schedule 

are as follows: 

Step 1 - Develop a typical work week schedule from the man hour balancing 

step (Step 4) in Section 12.3.2.1, preceding. 

Step 2 - On a yearly calendar select tentative dates for performing all monthly, 

quarterly, semi-annual and annual preventive maintenance procedures. 

Adjust the typical weekly schedule for planned corrective maintenance 

work, and for the man hours diverted to monthly, quarterly, 

semi-annual, and annual preventive maintenance procedures. 

Step 3 - The typical weekly schedule becomes the basic preventive 

maintenance schedule from which schedule boards are maintained, 

weekly work assignments are made, and progress reports are prepared. 

Preventive maintenance schedules must be adjusted regularly for 

priority changes, weather related delays, carry over work from prior 

weeks, delays in replacement parts, and other justifiable reasons. 
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12.3.2.3 Tmical Preventive Maintenance and Lubrication Schedules 

The best sources of specific information on the performance of preventive 

maintenance tasks and recurring lubrication procedures for the Plant equipment 

are the manufacturer's operation and maintenance manuals and service bulletins 

provided for each item of equipment (See the last appendix to this manual). 

Inspection, maintenance, and lubrication schedules are included in each 

manufacturer's operation and maintenance manual when applicable. The 

operator should ensure that these technical documents are complete, current, and 

are properly protected from damage or loss. 

Inspection, maintenance, and lubrication requirements for all equipment 

items are summarized in one Inspection, Maintenance, and Lubrication Schedule 

included as Appendix J to this manual. 

The Lubrication Survey lists all equipment, the manufacturer's lubrication 

recommendations, and an interchangeable lubricants tabulation, standardizing 

and consolidating lubricants whenever possible. The Lubrication Survey is 

included as Appendix K to this manual. 

These typical schedules should be used as a general guide only and should 

not be considered as a substitute for the more comprehensive information 

contained in the manufacturer's technical documents. 
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12.3.3 Corrective Maintenance 

Corrective maintenance is defined as the work required to accomplish major 

repairs and non-routine maintenance procedures. Planning and scheduling of 

maintenance work must make provisions to handle these non-recurring functions. 

12.3.3.1 Planning Corrective Maintenance 

Although actual equipment breakdown may precede the planning of 

corrective maintenance, resorting to "break-down" maintenance may cause 

disruptions in the Plant processes and costly overtime work. Accordingly, it is 

desirable to use anticipatory methods to plan corrective maintenance. These 

methods include periodic inspections of equipment, close review of equipment 

operating records, operator observations, and notations on the Operating 

Reports, and other analyses for the timely identification of impending problems. 

Corrective maintenance planning may include the use of contractors and 

outside repair shop facilities for major repair work, if required. Man hour 

requirements for corrective maintenance work are determined by normal 

estimating procedures. When determined, these requirements are integrated into 

the weekly work schedule discussed in Section 12.3.2.2, preceding. Care must be 

exercised that the lead time necessary to obtain required spare parts is taken into 

consideration when the corrective maintenance work is integrated into the weekly 

'work schedule. 
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12.3.3.2 Work Orders 

The operator may wish to use a work order system to initiate, schedule, 

and record the accomplishment of all preventive maintenance and corrective 

maintenance tasks. There are two basic types of work orders. 

(1)	 A standard work order, involving preventive or corrective maintenance, 

which can be performed by Norton mechanics or technicians. 

(2)	 A job order that requires the services of non-Norton personnel, such as a 

major equipment repair, equipment vendor services, purchase requisitions, 

etc. 

A standard work order is initiated by the Plant operator using standard 

Norton procedures. The Plant operator then follows-up and coordinates the 

work order activities. The operator may wish to document the standard work 

order using a form such as that given in Figure 12-2. The completed standard 

work orders are used to make the required maintenance history entries on the 

Equipment History Cards/Forms. They should be retained for a period of at 

least five years for use in analyzing cost trends, and for guidance in developing 

future schedules. 

In lieu of hand written forms, the standard work order information could 

ciJ.so be tracked using a database on a personal computer. 

A job order is initiated by the Plant operator for work, services, or 

deliveries requiring the use of non-Norton personnel. The operator may wish to 

document the job order using a form such as that given in Figure 12~3. As with 
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standard work orders, the summary information from completed job orders 

should be transferred to the applicable Equipment History Cards/Forms. The 

completed written job orders should be retained for a period of at least five 

years. 

Again, the job order information could be tracked using a database on a 

personal computer. 

12.3.4 Standard Maintenance Procedures 

Standard maintenance procedures include preventive maintenance standards and 

lubrication standards applicable to each item of equipment and to each Plant 

component, or to each group of similar items. They are intended to provide a guide 

to the Plant operating personnel for the performance of these recurring maintenance 

tasks. When used as a check-off list by the performing personnel, they serve to assure 

that no item on the preventive maintenance task list is overlooked. 

12.3.4.1 Preventive Maintenance Standards 

Preventive maintenance standards are developed from the manufacturers' 

operation and maintenance manuals and from observations of the Plant 

operation over a period of time. They should be specific as to inspection points, 

measurements, tolerances, torque readings, adjustments, calibration, recurring 

maintenance and parts replacement requirements. 

The labor hours required to perform the standard procedures can be 

derived initially from operator experience and available maintenance labor 

guides such as Universal Maintenance Standards (UMS) or the Navy's 
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Engineered Performance Standard Public Works Maintenance. The initial labor 

standards, developed from these industrial or military standard sources, will 

usually require adjustment after actual use under local Plant conditions. It is 

important that the labor hours be a realistic reflection of the actual work 

requirements for the procedure involved. A significant understatement or 

overstatement of labor requirements will destroy the validity of the standard 

system and inhibit the preparation of a workable preventive maintenance 

schedule. 

A locally developed preventive maintenance standard numbering system, 

based on the equipment numbering system, has been found to be a useful tool 

for scheduling these recurring maintenance procedures and for recording their 

accomplishment on the Equipment Record Cards. 

12.3.4.2 Lubrication Standards 

Lubrication standards are developed from the lubrication recommendations 

in the manufacturer's operation and maintenance manuals. The standard should 

be specific as to lubrication point, lubricating method, recommended lubricant, 

. lubricating frequency, and any special lubricating instructions. 

A Plant Lubrication Survey has been completed to enable the operator to 

redu~e the number of lubricants required to be stocked at the Plant. A 

standardized lubricant stocking list can be prepared based on the information 

contained in the survey. The Lubrication Survey is included as Appendix K to 

this manual. 
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12.4 Storage Area and Spare Parts InventOlY Management 

12.4.1 General Discussion 

The ready availability of spare parts and materials for the expeditious 

accomplishment of preventive maintenance procedures and repairs to Plant equipment 

is critical to an effective maintenance program. This objective is achieved by the 

establishment and routine maintenance of a spare parts inventory and stock 

replenishment system. 

12.4.2 Storage Area 

A designated area should be provided for the storage of supplies, repair parts, 

and emergency tools. This will most likely be in the northwest comer of the Control 

Building. An additional satellite storage area should be provided for the storage of 

paints, oils and other flammable materials. 

The main storage area should be outfitted with bins and shelves. These should 

be clearly marked and labeled to allow rapid access to needed items and to facilitate 

stock inventory. 
!lIt- • 

12.4.3 Storage InventOlY Cards ... 

.Because of the moderate size of the Plant and the limited Plant personnel 

available, a simple inventory card system can be used for all inventory purposes. The 

inventory card shows the following information: 

Part or material description (Mfr., Part No., Size, etc.). 

Rev 2/25/93 12-13 



Stocking quantity (Maximum, Minimum, and Reorder). 

.;	 Usage information (Date, Quantity, and Person Using). 

Reorder information (Requisition No., Date of Order, and Date of 

Receipt). 

A suggested inventory card format is shown as Figure 12-4. 

In lieu of hand written cards or forms, the inventory information could be 

tracked using a database on a personal computer. 

A physical inventory of the storage area contents should be conducted at least 

annually to reconcile the on-hand quantities of materials and spare parts with the 

quantities shown on the inventory cards. 

12.4.4 Maintenance Materials 

Maintenance materials to be stocked at moderately sized Plants are categorized 

as either consumable supplies or spare parts. Stocking levels for each category of 

maintenance material must be carefully evaluated in order to achieve an optimum 

,balance between uneconomical overstocking and the loss of operational capability 

because of a lack of a needed spare part. 

12.4.4.1 . Consumable Supplies 

The stocking of consumable supplies for a moderately sized Plant such as 

the Norton Plant deserves careful budgetary consideration. Most consumables 

are subject to pilferage, have short shelf-life, or are readily available from local 

commercial sources when needed. For reasons of economy, stocking of 
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consumable supplies should be limited to items required for recurring 

,paintenance or housekeeping tasks such as equipment lubrication or to those 

items needed for rapid response to emergency situations. A suggested list of 

consumables for the Plant is shown as Table 12-1. Except for emergency recovery 

supplies, stocking quantities are not shown. These must be established initially 

and adjusted periodically based on actual usage experience. 

12.4.4.2 Spare Parts 

The stocking of spare parts, like the stocking of consumable supplies, 

requires careful management attention. Failure to stock an adequate inventory 

of items which are used on a routine basis, such as belts, packing materials, seals, 

bearings, spare circuit boards, and similar frequently used replacement parts can 

adversely affect Plant operations and the execution of an effective preventive 

maintenance program. Conversely, the stocking of large and expensive items of 

replacement equipment as insurance items in some cases can be poor 

management practice and can unnecessarily reduce critical maintenance and 

capital funds. 

Before making a management decision to stock any large part or• 
replacement component such as a spare pump, an electric motor, a blower rotor, 

or any other major component, an analysis should be made considering the 

following factors: 

1.	 Off-the-shelf availability of the item from commercial sources; 

2.	 Lead time for manufacture and shipping of the item if it is not 
regularly stocked at manufacturers' stocking points; 

3.	 Importance of item to the continuity of proper Plant operations; 
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4.	 Availability of secure and protected storage facilities for long term 
storage of major replacement components. 

Each manufacturer's operation and maintenance manual contains a parts 

listing for the covered equipment, a recommended spare part listing for local 

stocking, and the address and telephone number for ordering non-stocked 

replacement parts. These manuals are the principal sources available to the Plant 

operating personnel for spare parts stocking and ordering information and should 

be referred to in all cases. 

A complete list of all recommended spare parts and special tools is 

included as Appendix I. 

Locally stocked spare parts are accounted for on the Storage Inventory 

Cards, Figure 12-4, which record usage information, stocking levels, and 

reordering data. Inventories of stocked spare parts should be made annually and 

the Storage Inventory Cards reconciled with actual quantities on hand. 

12.5 Maintenance Tools and Equipment 

• 12.5.1 blaintenance Tools 

Good maintenance depends on the availability of proper tools to do the job. A 

standard set of mechanics hand tools, with socket and end wrench sizes to 1-1/4 inches 

and torque wrench capabilities to 150 foot pounds, should be either provided in a 

secure and protected location at the Plant, or available at the Norton facility, for 

routine Plant maintenance. The standard tool set should be supplemented with the 
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special tools listed in Table 12-2 for the specialized maintenance and repair tasks 

encountered occasionally in the Plant.• 
Hand shovels, brooms and other articles necessary for general site maintenance 

and cleanup should be available on-site. Carpenter hand tools should be provided and 

maintained in good condition with a protective coating of an approved rust preventive 

compound. 

12.5.2 Maintenance Equipment 

Large items of maintenance equipment which are used infrequently should be 

obtained from equipment rental sources as needed. A listing of more frequently used 

maintenance equipment to be stored at the Plant is given in Table 12-3. Emergency 

recovery equipment is listed in Chapter 14 as Table 14-3. Safety equipment is listed 

in Chapter 6 as Tables 6-2 and 6-4. 
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TABLE 12-1
 
CONSUMABLE SUPPLIES
 

Category Item Remarks 

Lubricants Refer to Plant Lubrication Survey 

Housekeeping Detergent, Industrial Grade 

Mechanics' Handsoap 

Space and Equipment 
Cleaning 

Personal Cleanliness 

Plant 
Maintenance 
Equipment 

Mineral Spirits 

PVC Pipe Glue 

Pipe Joint 

Weldfast 440 

Teflon Tape 

Electric Insulating Tape 

Cleaning 

Joining PVC Pipe 

Joining PVC Pipe 

Joint FRP pipe 

Joining PVC or Metal Pipe 

Electrical Repairs 

Emergency 

• 

PVC Pipe - 2", 3", 4", and 6" 

FRP Centricast III Pipe - 3" and 4" 

Miscellaneous PVC and FRP Fittings 

FRP Centricast III Blind Flanges - 2", 3", 4", 
and 6" 

1 length each size 

1 length each size 

2 of each size 
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TABLE 12-2 
SPECIAL MAINTENANCE TOOLS 

.. 
Item Purpose Remarks 

Megohmeter Testing Equipment Resistance 
to Ground 

Range 0 to Infinity 

Electric Multimeter Testing Electric 
Circuits and Equipment 

Capacity to 500 VAC 

Clamp-on Ammeter Checking Current Flow Capacity to 100 amps 

Thermometer with Sensor 
Probe 

Checking Bearing 
Temperatures 

Range to 300°F 

• 
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TABLE 12-3
 
MAINTENANCE EQUIPMENT
 

Item Purpose Remarks 

Generator, portable, gasoline 
powered 

Operate electrical tools in the 
field 

Capacity 5 KW 230/115 VAC 

Portable blower with hose Ventilate Tanks Capacity 750 CFM 

Drill, Electric, Reversing and 
Variable Speed 

General Purpose Capacity to 1/2" 

Non-metal Extension Ladder Building Maintenance Extended length 20' 

Wheelbarrow General Purpose Medium Capacity 
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Figure 12-1
 

Front
 

EQUIPMENT RECORD CARD 

EQUIPMENT ELECTRICAL 

~AME 1.0. No. NAt.4E 

SERiAl No. 

TYPE 

VOLTS 

PHASE 

I.lFGR. 

AMPS 

FRAME 

1.0. No. 

RPM 

HP 

SERiAl No. 

MOOEL No. 

SIZE 

t.4FGR. 

PROC. No. PREVENllVE MAINlENANCE FREQUENCY 

Back 

SERVICE RECORD 

DATE WORK DONE SIGNED DATE WORK DONE SIGNED 

, 
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------

------------------------

--------------

i 

Figure 12-2 

STANDARD WORK ORDER
 

STANDARD No.: DATE: 

STANDARD No.: 

APPLICABLE TO: (UST EQUIPMENT NUMBER) 

WORK REQUIREMENTS: 

COMPLEllON DUE ESl1MATro ACTUAL. 

EQUIPT. No. ON OR BEFORE WORt< HOURS WORK HOURS 

TASK No. TASK DESCRIPTION 
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Figure 12-3 

JOB ORDER FORM
 

JOB ORDER NO: 

EQUIPMENT N&ME NUMBER 

INITIATED BY: 

WORK DESCRIPTION: 

DATE: 

PRIORITY: 

REASON: 

JOB ESTIMATE 

LABOR: 

MATERIALS: 

WORK RECORD 

PERSONNEL ASSIGNED I.4AN/HOURS DATE WORK DONE 

TOTAL 

PART/MAT'LS 

WORK 
(Signature) 

COMPLETED: ------:----:------ DATE: 

WORK ACCEPTED: DATE: _ 
(Signature) 
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Figure 12-4
 

STOREROOM INVENTORY CARD 
, 

ITEM IDENllFlCAllON STORAGE LOCAnON 

PART/ITEM No. : 

EQUIPT./COMPONENT: 

~" ITEM DESCRIPTION: 

STOCKING JNFORMATlON (QUANTITY) 

MAXIMUM: MINIMUM: REORDER: 

INVENTORY INFORMAllON 

QUANTITY QUANTITY 
USED/STOCKED DATE SIGNED ON HAND USAGE/RESTOCKING DATA 
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13.0 SITE MAINTENANCE
 

13.1 Introduction 

The Remedial Design for the Norton Restoration Site incorporates many components 

other than the actual process equipment and Buildingt that require periodic inspection and 

mainten.. The ongoing maintenance of the following features is critical to the successful 

implementation of the Remedial Program: 

l. Geomembrane cap and vegetative cover. 

2. Recovery and monitoring wells. 

3. Double-wall piping inspection well. 

4. Vaults. 

5. Drainage Channel. 

6. Building. 

7. Roadway. 

8. Perimeter Fencing. 

Specific inspection and maintenance procedures regarding these components are 

discussed below. All inspection findings and maintenance performed should be recorded on 

Figure 5-17t which is located at the end of Chapter 5. 

• 
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13.2 Geomembrane Cap 

The Landfill surface must be inspected regularly to ensure that the geomembrane cap 

is being properly protected by the fill materials and vegetative cover. The Landfill surface 

should be visually inspected by the operator on at least a monthly basis, and following major 

storm events. 

The protection provided by the vegetative cover should be complete with no visible 

bare spots. The operator must look for erosion rivulets on slopes, and any signs of 

accumulated liquids. In addition, any sign of settling must be noted. Large seedlings, which 

may eventually impact the integrity of the cap, must be removed, and holes from burrowing 

animals should also be noted. 

Should inspection reveal that the cap or final cover integrity may be compromised 

in any way, appropriate mitigative actions must be implemented. Repairs to bare soil spots 

may include reseeding, fertilizer application and soil conditioning, if applicable. Erosion 

may be reduced by improving vegetation (if appropriate) and altering contours to minimize 

storm water run-off velocities. Sections of the cover which have subsided must be backfilled, 

regraded and reseeded as necessary. Measures must also be implemented to control the 

presence of burrowing animals within the Landfill cap area. 

All vegetative growth, including grass, seedlings and bushes, must be maintained so 

that the geomembrane integrity is not compromised. The vegetative cap cover must be 

mowed as needed to meet this requirement. The maximum height of vegetativegr'-' is 

recommended to be approximately one foot. 

It is also recommended that areas in the vicinity of the cap be maintained so that 

monitoring wells remain visible and easily accessible. 

Rev 03/23/93 13-2 



13.3 RecoveIY and Monitoring Wells 

The ground water recovery wells, vapor recovery wells, air inlet wells and Site 

monitoring wells must be inspected on a regular basis and maintained as necessary to 

prevent fouling of the well screens. Fouling may be caused by biological activity (slime), 

dissolved metals (e.g., iron sludge) chemical reactions (e.g., solidification ofdissolved resins), 

natural siltation, or any combination of the above. 

If fouling occurs, the operator must identify the cause and implement corrective 

measures. These measures may include the introduction ofweak chemical or acid solutions 

into the well, or redevelopment of the well. Norton representatives must be advised and 

consulted before any chemicals are introduced into the Landfill as a corrective measure. 

Norton's knowledge of past disposal practices within the Landfill will be helpful in 

identifying potential chemical reactions which might occur between any proposed corrective 

chemicals, and chemicals already present within the Landfill. 

All wells should be inspected monthly, and the vegetation and soil around the wells 

maintained so that the wells remain visible and accessible. 

The vapor recovery well handholes are installed flush with final grade. The area 

between the handhole lid and well cap should be inspected monthly and cleaned out as 

necessary so that soil, debris and vegetation do not build up within the handholes. The well 

caps should be removed and inspected as part of the well inspection, to ensure that they 

remain in working condition. 

The Site monitoring wells are installed within locking standpipes. The locks on the 

standpipes should be inspected and lubricated monthly. 
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13.4 Double-Wall Piping Inspection Well 

, The double-wall piping between the slurry wall and Building is fitted with an 

inspection well to visually detect leaks. Refer to Section 14.2.3 for further discussion 

regarding this feature. 

The actual well must be maintained so that it remains visible and accessible, and 

should be inspected on a weekly basis for leaks. 

13.5 Vaults 

The six ground water recovery vaults and three vapor recovery vaults contain 

equipment that is critical to proper Plant operations. Refer to Chapter 9. It is essential that 

the vaults be maintained in a clean, dry condition to allow safe and efficient access to the 

equipment contained within the vaults. 

The vaults have been designed and constructed to be water and vapor tight, and 

should be inspected weekly to ensure that each vault is water tight. If water is entering a 

vault, the operator should check the following parts of the vault: 

1.	 All vault penetrations have been sealed with Link-Seals. These seals should 

not require maintenance, and should not be adjusted unless there is clear 

evidence (e.g., visible drip stains) of a leak through a penetration. If a seal 

is leaking, it should be carefully removed, inspected, and replaced if necessary, 

in accordance with the manufacturer's instructions contained in the final 

O&M manual located in Appendix L Both the surface of the seal and the 

surface of the concrete penetration must be clean prior to reassembly of the 

seal. 
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2.	 Each vault contains a wall roof joint around the entire vault perimeter, that 

'is sealed with a rubber gasket. If the gasket is not seated correctly, the vault 

will leak. The operator should check these vault joints for visible signs of 

leakage, and repair any defects that exist. 

3.	 Each vault is equipped with a waterproof access door. The doors are 

gasketed, and each vault includes a channel around the rim of the door 

opening to drain water out of the door assembly. The door gasket should be 

inspected for signs of damage or deterioration, and should be kept clean to 

provide a better seal. The door channel must be cleaned out as necessary to 

provide a clear path for water to flow. Each channel contains a drain hole 

that must be kept clean and unclogged at all times. 

No water should be allowed to accumulate in the vaults, and any leaks must be 

corrected as they are identified. 

The vaults must also be kept free of dirt. Any accumulated dirt should be 

periodically removed with a shovel or small dust pan. A brush and dust pan should also be 

used as necessary to remove dirt from the vault equipment. 

13.6 Drainage Channel 

The drainage channel must be inspected monthly and after major storm events, to 

ensure that the channel is capable of diverting stormwater to the marshy area in the 

northern portion of the Site, without a loss of efficiency and without sustaining damage. 

The height of vegetative growth in the channel should be maintained no higher than 

one foot~ LMge seedlings and debris must be removed regularly. 
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The channel must also be inspected for erosion and undermining, and any such areas 

repaired by backfilling and reseeding. If erosion is due to a lack of thriving vegetation, 

these areas should be repaired by improving the vegetation through fertilization, soil 

conditioning, and reseeding. 

The riprap at the discharge end of the channel must be inspected only to ensure that 

the riprap is not being washed out. The contours of the riprap should be maintained as 

shown on the Contract Drawings, and major washouts corrected if they occur. 

13.7 Building 

Basic maintenance of the Building should be performed as listed below. 

The Building roof is equipped with gutters which should be inspected seasonally, and 

cleaned as necessary, to ensure that storm water is properly diverted away from the 

Building. 

All penetrations through the Building walls should be inspected on a monthly basis 

for deterioration and evidence of leaks. The caulking around these penetrations should be 

replaced as necessary to provide leak-proof seals. 

The Building sump, and the exterior sump below the tanker truck connections, must 

be inspected monthly, and cleaned to remove as much dirt and debris as possible. 

Condensate pufmp P-600 could be damaged if water pumped from either of these sumps 

contains large dirt particles or objects. 
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13.8 Roadway 

Maintenance of the roadway in good condition is critical to the safe passage of tanker 

trucks and all other vehicles onto and off of the Site. The tankers will weigh as much as 40 

tons when leaving the Site, and must climb a 6% grade to get through the Site gates. 

The roadway should be inspected monthly and after major storm events, and all 

weeds or seedlings growing out of the roadway should be removed. The gravel should be 

maintained so that patches of soil are prevented from accumulating as a wearing surface, 

in order to maximize traction during wet weather. 

The edges of the roadway should be maintained to provide proper drainage, and 

vegetation along the edges should be seasonally trimmed so that the vegetation does not 

interfere with drainage or visibility. 

The operator should also obtain input from the tanker truck drivers as to any 

difficulties encountered in driving onto or off of the Site. 

13.9 Perimeter Fencing 

The perimeter fencing around the Site, and around the VTS, should be inspected, 
monthly for tears or breaks. Due to the potential for vandalism, any breaks should be 

repaired, and Norton notified immediately. 

Brush and trees close to the exterior of the fence should be removed to eliminate a 

means for access to the Site over the fence. The locks on the southeast and northwest gates 

should be inspected and lubricated regularly, and replaced if necessary due to rusting or 

other damage. 
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14.0 EMERGENCY PROCEDURES
 

14.1 Introduction 

Emergency preparedness is essential to ensuring the continuous effective operation 

of the Plant under emergency conditions. The purpose of this chapter is to present an 

Emergency Response Plan for the Plant. The objectives of the Emergency Response Plan 

are to: 

1.	 Eliminate or reduce adverse effects to human health and the environment 
resulting from emergency situations affecting the Plant. 

2.	 Establish procedures for timely and appropriate response to emergency 
situations. 

3.	 Provide definitive instructions to allow operating personnel to understand and 
execute their responsibilities. 

4.	 Establish sources of emergency assistance and list emergency supplies and 
equipment available to recover from emergency situations. 

This chapter addresses the Plant safeguards and procedures that should be utilized 

by Plant personnel in responding to one or more of the emergency situations listed in Table 

14-1. Routine health and safety practices are described in Chapter 6. 

Effective emergency planning requires substantial coordination and forethought by 

all individuals involved in the operation of the Plant. This chapter has been prepared to be 

as complete and comprehensive as possible. However, since Plant personnel may have a 

better perspective on optimum emergency response and their own capabilities, revisions and 

additions to the Emergency Response Plan are encouraged. 
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Equipment malfunction, fires, spills, power failures, and natural disasters are often 

dramatic, unexpected occurrences which can cause personnel to momentarily forget or 

ignore basic emergency procedures. Therefore, it is important for Plant personnel to 

become completely familiar and comfortable with Plant emergency procedures and 

safeguards. 

~# 

14.2 Emercency Prevention Measures 

In order to reduce or eliminate the likelihood of emergency events occurring at the 

Plant, emergency prevention measures have been established for and built into the Plant 

con:struction and operation. These prevention measures include the following, and are 

described below: 

Duplicate equipment.
 

Ground water storage tanks.
 

Secondary containment of the ground water recovery system.
 

Manual override of the Plant computer system.
 

Landfill containment measures.
 

Fire protection system.
 

Security system.
 

Autodialer alarm callout system.
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14.2.1 Duplicate EQuipment 

Some of the major Plant equipment is installed with a duplicate item of 

equipment. The duplicate item can remain on-line if another equipment item 

malfunctions. The equipment listed below is installed with a duplicate. The quantity 

of ,ch type appears to the right of each item. 

• Ground Water Storage Tanks (2) 

• Transfer Pumps (2) 

• Unit Heaters (2) 

Equipment redundancy and its, implementation in emergency situations is 

discussed in Section 14.3.6. 

14.2.2 Ground Water Storage Tanks 

The purpose of the ground water storage tanks is to collect and hold ground 

water prior to disposal. If there are any Plant emergencies, or if there are any 

unforeseen delays in arranging for ground water disposal, the ground water can 

remain in the tanks for an indefinite period of time, without any adverse effects on 

the Plant or the environment. 

Each of the two ground water storage tanks has a 5,000 gallon working 

volume, or an approximate 3.5 day fill time based on the Plant design flow of one 

gallon per minute. Thus, under normal flow conditions, as much as one week of time 

is available to rectify alarms or disposal arrangement problems before the ground 

water recovery system must be shut down. 
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14.2.3 Secondcuy Containment of the Ground Water Recovery System 

The entire ground water recovery system outside the contained Landfill is 

constructed to include some type of secondary containment. In addition, except for 

portions of the recovery system within the six recovery vaults, all ground water 

rec~ery piping within the Landfill (inside the slurry wall) is located beneath the 

geomembrane cap, so that any leaking or ruptured pipes will spill ground water back 

into the contained Landfill. The vaults serve as secondary containment structures for 

their internal piping, and are sealed water tight. 

The ground water recovery piping from the slurry wall (station 4 + 50) to the 

Building consists of double-wall FRP pipe, so that any rupture of the interior pipe 

will be contained by the exterior pipe. The low point of this pipe run, which is 

located three feet inside the slurry wall, is fitted with an inspection well. Any leak 

in the interior pipe will drain back within the exterior pipe to the inspection well, for 

visu3.I observation of the leak. Refer to Section 13.4. 

Once the ground water recovery piping enters the Building, it is single-wall 

pipe. The Building foundation slab, however, was designed and constructed as a 

secondary containment structure. The perimeter of the slab contains a six-inch 

concrete curb, so that the concrete slab and curb serve as a diked area. The diked 

area can hold approXimately 4,000 gallons of water. 

The concrete slab is sloped toward the center of the floor, where any water 

spilled on the slab will drain into the Building sump. The sump is fitted with a leak

detection probe, which shuts off power to the Building, including the submersible 

pumps' speed controllers, ifwater is detected in the sump. Also, an alarm occurs and 

an autodialer callout is performed. Refer to Sections 9.4 and 14.3.5 for further 
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discussion of this safety feature. These measures ensure that during a leak event, 

ground water will not be continually pumped to the Building. 

All concrete-to-concrete construction joints contain waterstops or are sealed, 

so that water cannot seep between joints and out of the diked area. 

~ 
The ground water storage tanks are double-walled FRP tanks. The outer shell 

of the tank serves as a secondary containment shell to contain the recovered ground 

water if the primary shell fails. The annular space between the inner and outer 

shells contains a leak detection probe, which shuts off power to the submersible 

pumps and the condensate pump if water is detected in the annular space. Any tank 

leaks activate an alarm and an autodialer callout. 

The tanker truck piping and connections located outside the Building on the 

west wall are located above a secondary containment pit, which can catch any 

drippings from the connections or the tank hoses. All water collected in this pit must 

be pumped back to the ground water storage tanks by use of condensate pump P-600 

and an extension on the 2Q-foot condensate pump hose. 

14.2.4 Manual Override of the Plant Computer System 

During normal Plant operation, the Plant computer controls the operation of 

the submersible pumps/speed controllers through ~oftware switches/relays, and ties 

this operation to the storage tank water levels. In addition, the computer serves as 

the s,ole tracking and recording device for the majority of the Plant operations. For 

these reasons, it is strongly recommended that the Plant not be operated if the 

computer is shut down. 
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In the event of a Plant computer failure, however, manual operation of the 

ground water recover system can be accomplished by physical jumpering of the 

relays. The operator should be aware that no data will be recorded for the entire 

down-time operation. 

14.2.5 Landfill Containment Measures 

The Landfill is completely contained by the bentonite slurry wall and the 

geomembrane cap. In addition, the natural bedrock formation is in the shape of a 

bowl, which tends to contain the ground water even in the absence of the constructed 

containment measures. 

In the event that the ground water recovery system is not operated for an 

extended length of time, the ground water will be safely contained within the 

Landfill, and will be unable to migrate toward the Site boundary. Refer to Section 

5.5.1.2 which discusses the required sampling to confirm that contaminants have not 

migrated to the Site boundary. 

14.2.6 Fire Protection System 

Portable fire extinguishers are located in the Building and at the vrs pad. 

The Building extinguishers are ABC-class extinguishers which use Halon as an 

extinguishing agent, to protect the electronic equipment inside the Building. The 

vrs pad extinguisher is an ABC-class,dry chemical extinguisher. Refer to Section 

6.2.~ for further details regarding the extinguishers. 

All Plant personnel should be trained in the use and operation of these 

portable extinguishers. Portable extinguishers should be used in an upright position. 
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Before approaching a' fire, the extinguisher should be checked by removing the safety 

pin 'aIld briefly squeezing the handle or grip. The extinguisher discharge should be 

directed at the base of the fire, with the nozzle moving in a rapid side-to-side 

sw,eping motion. 

The fire extinguishers should be inspected regularly, and recharged 

immediately following their use, or as needed based on the inspections. Refer to 

Section 6.2.3 for further inspection requirements. 

14.2.7 Security System 

In order to prevent unauthorized entry, fencing surrounds the entire Site. In 

addition, a barbed wire fence is installed around the VTS. 

A security system has been installed in the Building, to monitor unauthorized 

entry into the Building. The system consists of various motion and shock sensors. 

In the event that unauthorized entry is detected, the system calls out to Hart Security 

over a dedicated telephone line. Refer to Section 7.8 for a more detailed description 

of the Building security system. 

14.2.8 Autodialer Alarm System 

The Plant is equipped with an automatic alarm dialer to notify off-Site 

personnel of critical alarms in the Plant. The autodialer is described in more detail 

in Section 10.7. 
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14.3 Emer&ency Response Plan 

14.3.1 General Discussion 

.".. 

The following sequence of steps should be followed by Plant personnel when 

responding to an emergency situation: 

1. Identify emergency. 

2. Perform initial investigation. 

3. Take initial action. 

4. Take corrective action. 

5. Perform follow-up investigation. 

Identifying an emergency is usually a simple task because the effects of an 

emergency are readily apparent. In some cases, the operator may have prior warning 

of an emergency. For example, weather reports can provide warning of approaching 

hurricanes, windstorms, blizzards, or other natural occurrences. 

Once Plant personnel are aware that an emergency condition exists or is 

impending, all persons in and around the Plant should be notified and an immediate 

initial investigation should be performed. The operator is responsible for quickly 

coordinating the investigation and assigning personnel to investigative duties. The 

purpose of the initial investigation is to assess the severity of the situation and to 

collect enough information to make an action decision. The assessment should 

include identifying any injured persons, observing equipment damage, noting 

impending damage if corrective action is not taken immediately, and itemizing 

equipment and materials required to remedy the situation. 
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Once the extent of the emergency is known, the operator is to then make an 

immediate decision as to what initial action should be taken in compliance with this 

Emergency Response Plan. All Plant personnel are responsible for ensuring that any 

a<:Jions taken conform to the procedures in this plan. 

In the event of large scale emergencies, usually the initial action would be to 

contact emergency services and local authorities such as the fire and police 
.
tlepartments. These agencies and their telephone numbers are listed in Table 6-1, 

which should be posted next to the Plant telephone at all times. A route map to 

Samaritan Hospital in Troy, New York should be posted in a conspicuous location, 

and in a manner that it can be quickly removed without damage, for use during 

emergency transportation. If the condition involves a spill or accidental discharge, 

NYSDEC should be contacted, as well as other emergency services and agencies as 

deemed appropriate and as required by law. 

After all appropriate emergency contacts have been notified, Plant personnel 

should initiate remedial procedures, within limitation. Personnel should not 

endanger themselves or others by attempting tasks for which they are not qualified 

or for which proper equipment is not available. In all cases, if in doubt, wait until 

qualified help arrives. 

When emergency response authorities arrive, Plant personnel should 

immediately inform them of the details of the situation, including the chemicals and 

hazards that may be encountered. Corrective action should proceed until the 

situation is either under control or completely rectified. If remedial action will take 

considerable time (days or weeks), Plant personnel should consult with Norton to 

outline long term efforts to complete the task. 
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After the emergency situation has been corrected, Plant personnel should 

critically analyze the events leading up to the emergency, as well as the response. 

The purpose of the follow-up investigation is to minimize the risk of recurrence and 

t~sess the effectiveness of the emergency response. Steps should then be taken 

to eliminate identified deficiencies. 

The HASP, which is located in Appendix F, is a comprehensive plan for 

Sealing with health and safety issues and emergencies on the Site, including the 

handling of ground water and associated health concerns and precautions. The 

following subsections are intended only as general guidelines for emergency 

procedures during specific situations. Key Norton personnel must be notified of all 

emergencies. 

14.3.2 Injuries to Plant Personnel or Visitors 

Early recognition of the symptoms of various injuries and exposures is 

important for effective treatment and recovery. The signs and symptoms of various 

injuries, chemical exposure, and shock are listed in Table 14-2. 

In the event of minor injuries such as cuts, bruises, or sprains, the injured . , 

person should be taken to Samaritan Hospital in Troy, NY, if mentally alert and 

ambulatory. In the event of a serious injury or chemical exposure, the local 

Emergency Medical Services (EMS)/Poison Control Center should be contacted 

immediately at (518) 783-2811. 

The person contacting the local EMS should be prepared to provide the 

following information: 

Rev 03/23/93 14-10 



1.	 Exact location of the emergency 

2.	 Telephone number he/she is calling from 

3. Type of injury(ies)
 

..:. 4. How many persons have been injured
 

5.	 What assistance or first aid is being given to the injured person(s) 

Do NOT hang up unless told to do so. In most cases, the EMS dispatcher will 

'quire the caller to stay on the telephone. 

While awaiting the arrival of medical assistance, first aid should be 

administered. The basic procedures for assisting an injured person are as follows: 

1.	 Remain calm and quickly evaluate the injury. 

2.	 Do not move the injured person unless necessary to avoid a life
threatening situation. 

3.	 If possible, move any physical and chemical hazards from the area of 
the injured person. 

4.	 Take care of the most senous injuries: stop bleeding, restore 
breathing, etc. 

5.	 Cover injured person with jackets, coats, or blankets to keep warm. 

Detailed descriptions of first aid procedures are given in the American Red 

Cross Standard Fitst Aid Manual, located in Appendix G. 
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14.3.3	 Fire or Explosion 

Plant emergency and fire-fighting equipment are identified in Table 14-3 at 

t~ end of this chapter. All incidents of fire, explosion, or related Plant shutdown 

must be reported to Norton and NYSDEC. 

Portable fire extinguishers are located in the Building and the vrs pad, based 

tn the classes of anticipated fires, and on the size and degree of hazard which would 

affect their use. Two tn-class Halon extinguishers are located in the Building, and 

are mounted on each of the center Building columns. 

One tri-class dry-chemical extinguisher is located at the vrs pad, just inside 

the gate. The fire extinguishers must be visually inspected and hydrostatically tested 

by a fire extinguisher service company on an annual basis. Refer to Section 14.2.6 

for directions regarding the use and inspection of the Site fire extinguishers. 

In the event of a fire or explosion, Plant personnel should take the following 

steps: 

1.	 Account for all Plant personnel and visitors on the Site, and identify 
injuries, if any. 

2.	 In the event of a major fire or explosion, evacuate the Building and/or 
area of fire immediately, and telephone the Maplewood Fire 
Department at (518) 783-2811 from a nearby location as soon as 
possible. 

3.	 In the event of a localized fire, implement step 2 above, and attempt 
to extinguish the fire if there is no potential for explosion. 

4.	 Initiate the Plant Emergency Shutdown Procedures listed in Section 
14.4 if Plant operation is threatened by fire or explosion. 
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5.	 Upon arrival of fire fighting personnel, apprise them of the situation, 
including the potential chemical and physical hazards within the 
Building. 

14.B.4	 Electrical Power Loss 

An autodialer "power loss" alarm may be caused by any of the conditions 

listed below. The operator must quickly inspect the Plant to determine the cause of 
~ 
the power outage, and implement necessary response measures. 

1.	 Loss of Utility (NIMO) power feed to the Site. 

2.	 Utility power feed failure on the Site (e.g., downed power line, 
transformer failure). 

3.	 Failure or trip of the 600 Amp NIMO breaker inside the Building. 

4.	 Blown Fuse AD which powers the Autodialer. Fuse AD is located 
inside the MCP. 

5.	 Autodialer failure. 

This section discusses the impacts and associated corrective actions to be 

implemented due to an autodialer "power loss" alarm. Specific information regarding 

the loss of power to the Building as a result of a process leak inside the Building (via 

the Main Shunt Trip Circuit Breaker) is discussed in the following Section 14.3.5. 

If the power loss alarm is due to conditions 1, 2 or 3 above (Le., a ''blackout''), 

the entire Plant processes will shut down. During this shutdown, none of the process 

streams are capable of being released to the environment. In addition, because the 

cap and slurry wall installed around the Landfill serve to completely contain the 
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contaminated media within the Landfillt it is not critical that recovery or treatment 

portions of the Plant be returned to operational status immediately. 

In the event of a power loss alarm, the time of the alarm and any actions 

taken by the operator should be recorded on the Plant Alarm Logt which is included 

in this manual as Figure 5-10. 

H a power outage occurs during periods of cold weathert the operator must 

immediately evaluate possible freezing of the ground water pipes within the Buildingt 

and the need to bring in auxiliary heat sources to warm the Building. The Building 

is well insulated and should retain a fair amount of heat during a power outage. The 

secondary containment shell on each ground water storage tank will also help keep 

the tank contents from freezing t due to the air space around the primary shell. H 

either tank is empty at the time of a power outage t the process lines containing water 

can be gravity drained into the tank. 

H a prolonged power loss occurs and freezing of Building piping becomes a 

concem the operator should use temporary measures to heat the Building. Options 

would include kerosene heaterst or an electric generator to power the unit heaters 

(EUH-1 and EUH-2}. All options must be implemented only with the operator 

present on-Site, and must not be implemented when the Building is unattended. 

Further, no temporary heat measures should be implemented until the Building 

space is properly moDitored for VOCs, percent LEI., and oxygen content. 

Monitoring should continue periodically during temporary heating. 

After return of electric power to the Plan4 the operator must implement 

specific restart procedurest which are detailed in Table 14-4 in the recommended 
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order of implementation. This table should also be used following a shunt-trip event, 

which is discussed in the following Section 14.3.5. 

14.3.5 Shunt Trip 

A Plant shunt trip occurs as the result of a water spill to the Building sump. 

If water enters the Building sump, a switch in leak detector XEC-6000 is activated, 

which trips the main circuit breaker shunt coil. This shunt trip feature can be 

bypassed for routine maintenance. Refer to Sections 8.2.3 and 9.4 for further 

discussion of this function. 

A Plant shunt trip indicates a potentially explosive condition within the 

Building, requiring the operator's full attention. If the operator has been alerted to 

the shunt trip event by an autodialer callout or arrives at the Site unaware of the 

alarm, the operator will not know what conditions will be encountered upon arrival 

at the Plant. Therefore, a red light above each doorway will be energized during a 

shunt trip event, to warn the operator to proceed with caution upon entering the 

Building. 

The Plant shunt trip will tum off power to all Plant equipment except for the 

following, which are pOwered as indicated below: 

1. vrs (via a separate, 300 Amp breaker). 

2. vrs lighting (via fuse UPL). 

3. Outdoor duplex receptacle (via fuse ADR). 

4. Autodialer (via fuse AD). The autodialer will callout a shunt trip 
alarm. 
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5.	 Shunt trip coil, shunt bypass timer, outdoor emergency warning lights, 
and XEC-6000 (via Fuse A). 

Interior emergency lighting will also energize on battery power for 

approximately 90 minutes in the event of a Plant shunt trip or loss of power to the 

Building. 

The operator must quickly and safely evaluate the situation. Air space 

monitoring must be implemented continuously in accordance with the Health and 

Safety Plan which is included in Appendix F. Immediate measures must be made to 

locate the source of the leak and to correct the problem. 

The operator should be aware that although the vrs does not shut down due 

to a shunt trip, condensate pump P-600 which drains the vrs knockout pot will shut 

down. If the shunt trip (leak) condition is not rectified in a short time, the vrs may 

shut down due to a high knockout pot level. This will cause an additional autodialer 

callout. 

The shunt trip bypass timer may be used to restore power temporarily to the 

Building. However, while water is present in the sump, the bypass timer must not 
• 

be activated unless air monitoring shows no potential explosive conditions within the 

Building. 

Once the leak condition has been corrected and all water has been removed 

from the sump, the shunt trip coil will deactivate, restoring permanent power to the 

Building. The Plant equipment should be restarted as needed, in accordance with 

the restart procedures listed in Table 14-4 at the end of this chapter. 
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14.3.6 Failure of Plant Equipment 

Some of the Plant equipment is installed with a duplicate item of equipment. 

Therefore, if one item of equipment malfunctions, the duplicate item can be used 

alone while repairs are being made. The operating personnel will have to activate 

the ''backup'' item to serve both functions (e.g., using transfer pump P-500 to 

recirculate water in tank TK-501). Refer to Section 9.3.4 which outlines some of 

these procedures. 

The unit heaters were designed to be operated together at all times, so that 

they share the heating load in the Building. If one of the heaters malfunctions, 

however, the remaining heater can be used for a short time to prevent freezing in the 

Building. 

In the event that equipment or controls malfunction, an immediate 

investigation should be made to determine the cause, and appropriate actions should 

then be taken. Descriptions of the Plant emergency alarms and conditions for an 

automatic shutdown of Plant equipment are given in Chapters 7, 8, 9 and 10 of this 

manual. Emergency procedures for manual Plant shutdown are given in Section 14.4. 

If either the vrs or ground water recovery system are shut down for a 

significant period of time, the shutdown should be noted in the periodic reports 

submitted to NYSDEC which are described in Chapter 5. The containment of the 

Landfill, and the "pump and store" operation of the ground water recovery system, 

allows the Plant to be shut down for periods of time without impacting the 

environment. Therefore, it is not critical to correct process problems immediately 

or bring the Plant on-line as fast as possible. 
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14.3.7 Failure of the Plant Computer System 

The Plant Computer System monitors the entire process, and controls the 

following items: 

1. On/off operation of the submersible pumps via the storage tank high 
level setpoints in the computer. 

2. Autodialer alarm callout due to high or low Building temperature. 

In the event of a Plant computer failure, all monitoring capabilities will be 

lost, there will be no mechanism to give warnings for Building low or high 

temperature, and the submersible pumps will shutdown, since the computer control 

feature fails in the "off' position. 

While monitoring and alarm callouts regarding Building temperature will be 

lost, the unit heaters and ventilation fan will continue to operate normally. 

Therefore, this aspect of a computer failure requires only that the operator check the 

Plant on a more frequent basis, to ensure that these systems are functioning properly. 

Because monitoring capabilities will be lost, it is strongly recommended that 

the Plant not be operated during a computer shutdown. However, if the ground 

water recovery system imIg be operated during a computer shutdown, relays RIO 

thm R60 must be jumpered to allow the submersible pumps to be operational. (The 

computer normally closes these relay switches to allow pump operation). Refer to 

the MCP Wiring Diagram Record Drawings for further information. 

If the submersible pumps are operated "manually" by jumpering across the 

control relays, the pumps will be shut off when either tank reaches hi-hi level, as 
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opposed to high level under normal operating conditions. The hi-hi level condition 

must be cleared before pumping can continue. Refer to Sections 9.2 and 9.3 for 

further discussion regarding the submersible pumps and the storage tank control 

interlocks. All jumpers must be removed before the computer is started up again. 

When the computer is restarted, the Paragon overview screen will come up 

on the monitor. The operator must then select the "Run" option, which will cause 

the "Norton Restoration Plant Main Selection Screen" to appear on the monitor, 

bringing the computer on-line to perform its normal functions. 

14.3.8 Spill or Uncontrolled Release of Ground Water, Sediments. or Vapors 

All spills or uncontrolled releases of ground water, sediments, or vapors to the 

environment are to be reported immediately to the NYSDEC Emergency Action 

Hotline at (800) 457-7362. If the release is contained within the Building and can 

be recovered without being released to the environment, the incident should be 

reported to NYSDEC as part of the next regular project report. Additionally, if a 

major spill occurs that presents a risk to the health or safety of the general public, 

contact the Police and Fire Departments. 

If a spill occurs within the Building, the shunt trip will be activated, and is. . 

discussed iiI more detail in Section 14.3.5. 

14.3.8.1 Spill Control Procedures 

Spills of untreated ground water should be immediately pumped to one 

of the ground water storage tanks. If the leak is due to a breach in a ground 

water storage tank, the operator must transfer as much of the ground water 
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within the leaking tank as possible to the intact tank. If the spill event and 

current tank conditions are such that sufficient capacity does not exist for the 

spilled volume of water, additional options would include: 

1.	 Pumping the water back into the Landfill by using the ''winterization" 
piping located at the main Plant influent header. 

2.	 Bringing a tanker truck on-Site to pump the spill volume into, while 
implementing repairs to the Plant. 

Pump P-600 is equipped with a 20-foot hose, and can be used to pump 

any Building sump contents back to the storage tanks. It is recommended that 

a 25-foot hose extension be purchased for the existing hose, so that Pump P

600 can be used in the event of a spill at the tanker truck connection 

containment pit. 

If a leak occurs in one of the vaults, the operator must ensure that the 

water is directed back into the Landfill and not allowed to seep through any 

of the vault penetrations. 

14.3.9' Natural Emergencies 

14.3.9.1 Severe Windstorm. Hurricane. or Tornado 

Plant personnel will typically be alerted to the possibility of severe 

weather conditions by broadcast, telephone warning, and notices issued by the 

regional forecasting facilities of the National Weather Service. Norton should 

consider implementing communication measures to ensure that Plant 

personnel are kept apprised of severe weather events that are forecast for the 
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region. In the event of a severe weather warning, protective measures such 

as securing outside equipment so that it is not blown away should be 

implemented. The Building doors should be closed during windstorms and 

hurricanes. During tornadoes, doors facing the approaching tornado should 

be closed; doors on the opposite side of the Building should be opened. 

Damage will be predominantly fallen power lines, trees, fences, signs, 

etc., and damage to equipment 'and structures from flying debris. If power 

lines are blown down during the windstorm, electric power to the Site and/or 

Building will be lost. As soon as the storm has ceased, the operator should 

assess the damage and inform Norton as to the nature and extent of the 

damage. It may be necessary to inform NYSDEC of the nature and extent 

of the damage. Steps should then be taken to return the Plant to normal 

operating conditions as quickly as possible. 

CAUTION: Plant personnel should be aware that downed power lines on 

the Site may still be live, and may also interfere with safe 

operation of the Site gates if the power line is in contact with 

" the fence• 
• 

·14.3.9.2 Freezing 

Durin~ the winter months, the possibility of freeze damage to the Plant 

is a concern.' As explained in Section 9.2, the ground water recovery system 

will be shutdown during the coldest winter months. 

All exposed piping and fittings at the vrs pad have been insulated and 

heat traced. 
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The Plant computer monitors the temperature of the Building, and 

causes an autodialer alarm callout if the Building temperature falls below an 

operator-established setpoint. As of the writing of this manual, the setpoint 

has been established at 4SOf'. 

Because a majority of Plant piping is constructed of plastic or 

fiberglass-reinforced plastic, it is recommended that flame torches not be used 

to thaw frozen pipes. Refer to Section 14.3.4 for temporary heat provisions 

for the Building. 

14.3.9.3 Flooding 

The Building is located approximately fifteen feet higher than a low

lying marshy arta in the northeast portion of the Site. Grading modifications 

were designed and constructed on the basis of the 50-year storm event so that 

stormwater runoff from the Landfill will be easily diverted to the marshy area 
0( 

by the drainage channel, and so that all storm water falling on the roadway 

and Building will drain off the roadway. 
:r'1 

Due to this regrading, it is not expected that flooding will be a concern 

·to the Plant. 

If a major storm event does occur, the vaults should be checked for 
-. ' . 

water infiltration, and the drainage channel should be checked for areas of 

washout. The drainage channel concerns are more specifically addressed in 

Section 13.5. 
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14.4 Plant Emergency Shutdown Procedures 

1\the operator must manually shutdown, the Plant due to an emergency, the following 

procedures should be implemented. 

1.	 Tum off all speed controllers by pressing the "Stop" buttons at the speed 
controller keypads to avoid damage to the speed controllers. 

2.	 Open the 300 Amp VTS circuit breaker on the north interior wall of the 
Building. 

3.	 - Open the 600 Amp NIMO circuit breaker on the north interior wall of the 
Building. 

During normal operations, these circuit breakers should never be locked in a closed 

position. It is much safer to accidentally shut down the Plant and have to restart it, than 

to have a delay in shutdown procedures during an emergency. 

An ~tergency shutdown of the Plant will trigger autodialer alarms for "power loss" 

and "VTS shutdown". 

14.5 Emergency Equipment anQ Materials 

A comprehensive emergency equipment and materials inventory should be prepared 

and maintained at the Pl~t. ,The inventory should list the quantity and location of all items 

of equipment and of all supplies stocked for recovery from emergency conditions. A 

suggested stocking list of emergency equipment and materials to be procured in advance and 

to be stored in a secure, readily accessible location at the Plant is shown in Table 14-3. 

Additional emergency equipment which should be available at the Plant, and the intended 

use of this equipm~nt, is included in Tables 6-2, 6-3 and 6-4. 
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The source, and a telephone contact number, for obtaining additional back-up 

equipment such as portable generators, compressors, or blowers should be shown on the 

emergenq equipment inventory maintained at the Plant. 

It is recommended that Norton store some duplicate emergency equipment (e.g., 

respirators, health and safety equipment) at their manufacturing facility, so that in the 

event of a Building emergency, unprotected ~rsonnel do not have to enter the Building to 

access the safety equipment. 

The ready availability of spare parts is an important factor in expediting recovery 

from emergency conditions which involve equipment breakdown. To assure their 

availability, spare parts used in normal maintenance and repairs should be reordered 

immediately after use. Stocking locations for spare parts which are not normally purchased 

before they are needed, are listed with a contact telephone number and address in the 

manufacturer's O&M manuals included as Appendix L to this manual. A list of 

recommendfd spare parts is included as Appendix I.'. 
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TABLE 14-1
 

POSSffiLE EMERGENCY SITUATIONS
 

1. Injury to Plant personnel or visitors. 

2. Fire or explosion. 

3. Loss of electric power. 

4. Plant shunt trip. 

5. Failure of Plant computer and/or control system. 

6. Spill or uncontrolled release of ground water, sediments, or vapors. 

7. Natural emergencies. 
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TABLE 14-2
 

SYMPTOMS OF VARIOUS TYPES OF INJURIES, EXPOSURES, AND SHOCK
 

Type of Injury 
or Exposure Symptom 

Signs and symptoms of fractures include 
the sound of bone "snapping" a grating 
sensation of bones burring together, 
obvious deformities, pain, tenderness, 
swelling, bruising, and an inability to 
move the injured part. Victims with 
fractured ribs may feel pain as they 
breathe. 

Bone Fracture 

Dislocation Signs and symptoms of a dislocation are 
similar to those of a fracture. They 
include swelling, deformity, pain in a 
joint, loss of movement, and tenderness. 

Sprain Signs and symptoms of sprains include 
'pain at the joint, tenderness when 
touched, discoloration, and swelling. 

Internal Bleeding 

,. 

Signs and symptoms of internal bleeding 
are: 

· Bruised, swollen, tender, or rigid 
abdomen. 

· Bruises on chest or signs of 
fractured ribs. 

· Blood in vomit. 
Wounds that have penetrated the · 
chest or abdomen. 

· Bleeding from the rectum or 
vagina. 

· Fractures of the pelvis. 

· Abnormal pulse and difficult 
breathing. 

• Cool, moist skin. 
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TABLE 14-2 (CONTINUED)
 
SYMPTOMS OF VARIOUS TYPES OF INJURIES. EXPOSURES AND SHOCK
 

Type of Injury or Exposure Symptom 

Shock has many signs and symptoms. 
These include confused behavior, very 
fast or very slow pulse rate; very fast or 
very slow breathing; trembling and 
weakness in arms and legs; cool and 
moist skin; pale or bluish skin, lips, and 

'fingernails; and enlarged pupils. 

Shock 

Chemical Exposure, Ingestion, or 
Inhalation 

,. 

, 

Symptoms of chemical exposure, 
ingestion, or inhalation may include one 
or more of the following: 

· Abnormal Pulse 

· Behavioral changes 
• Breathing difficulties or abnormal 

breathing 
• Changes in complexion or skin 

color 
• Convulsions 

· Coordination difficulties 
• Coughing 

· Dizziness or drowsiness 
• Drooling 

· Diarrhea 
• Fatigue and/or weakness 
• Irritation of eyes, nose, respiratory 

tract, skin, throat, mouth, or lips 
• Headache 

· Itching 

· Light-Headedness 

· Nausea/vomiting 

· Skin irritation or rash 
• Sneezing 

· Sweating 
• Tearing 
• Tightness in the chest 
• Unconsciousness 
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TABLE 14-2 (CONTINUED)
 
SYMPTOMS OF VARIOUS TYPES OF INJURIES. EXPOSURES AND SHOCK
 

Type of Injury or Exposure Symptom 

Heat Stroke Signs and symptoms of heat stroke are hot, red 
skin; very small pupils; and very high body 
temperature - sometimes as high as 105 degrees. 
If the victim was sweating from heavy work or 
exercise, his or her skin may be wet; otherwise, it 
will feel dry. 

Heat Exhaustion The usual signs and symptoms of heat exhaustion 
are cool, pale, and moist skin; heavy sweating; 
dilated pupils, headache, nausea; dizziness; and 
vomiting. Body temperature will be nearly 
normal. 

Frostbite The first'sign of frostbite may be that the skin is 
slightly flushed. The skin color of the frostbitten 
area then changes to white or grayish yellow and 
finally grayish blue, as the frostbite develops. Pain 
is sometimes felt early on but later goes away. 
The frostbitten part feel very cold and numb. The 
victim may not be aware of the injury. 

Hypothermia The signs and symptoms of hypothermia include 
shivering, dizziness, numbness, confusion, 
weakness, impaired judgement, impaired vision, 
and drowsiness. The stages are: 

1. 
2. 
3. 
4. 
5. 

Shivering 
Apathy 
Loss of consciousness 
Decreasing pulse rate and breathing rate 
Death 

As hypothermia progresses, the victim may move 
clumsily and have trouble holding things. In the 
later stages, he or she may stop shivering. 
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TABLE 14-3
 

SUGGESTED EMERGENCY RECOVERY EQUIPMENT AND MATERIALS 

Electric Generator 

Portable Centrifugal Pump, Gasoline Powered 

Gasoline Cans with ReselVe Fuel 

Portable Ventilating Blower with hose, gasoline powered 

Ladders (Step and Emergency) 

Rope 

Safety Harnesses 

Flashlights 

Hand Shovels 

Hand Saws (Wood and Metal) 

Note: Refer to the HASP, located in Appendix F, for a list of general health and 
safety equipment, including Level C and Level B personal protective equipment. 
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TABLE 14-4 
PlANT RESTART PROCEDURES 

NOTE: Implement restart procedures in the order shown. 

Equipment Item Restart Procedures 

Circuit Breakers Verify that the following breakers are closed (on): 
1. 600 Amp NIMO Breaker. 
2. 300 Amp VTS Breaker. 
3. 225 Amp Main Shunt Trip Circuit Breaker. 
4. All Distribution Panel Breakers (unless intended 

to be off for other reasons). 

Verify that selector switch is in "Hand" position. Aftercooler AC-600 

Air Compressor CMP-600 Verify that selector switch is in "On" position. 

Computer 1. Tum computer and monitor on. 
2. At Paragon overview screen, select "Run". 
3. When the "Main Selection Screen" comes up, 

check the four process data screens to verify that 
all setpoints have been properly retained. 
Correct setpoints if necessary. 

At each speed controller keypad: 
1. Input a desired well level setpoint in hz, using 

the numeric keypad (see chart on MCP). 
2. Press the "Run" key. 

Verify that each pump's selector switches are in 
"Normal" and "Auto" positions. 

Speed Controllers 

Transfer Pumps 
P-500 and P-501 

Exhaust Fan EF-1 Verify that selector switch is in "Auto" position. 

VIS At VTS control panel, restart the unit in accordance 
with manufacturer's O&M manual located in 
Appendix L. 
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APPENDIX A 

The purpose of this Appendix is to summarize the Plant equipment design criteria 

and operational characteristics. It is organized in a manner which reflects the order of the 

process flow. 

1. Submersible Pumps 

Design Basis 

A Flow Rate Range: 0-9 gpm each 

B. Design Flow Rate: 0.2-1 gpm each 

C. Total Dynamic H~d: 280-15 feet water column 

. 
Equipment Description 

A Item Numbers: P-301A, P-302A, P-303A, P-304B, P-305C, and P-306 

B. Manufacturer: Grundfos Pumps 

C. Model: Redi-Flo 2 (Supplied without BTI/MPI converter) 

D. Size: 1.8" diameter cylindrical pump, 1/2" discharge 

E. Type: Sub~ersible centrifugal, cylindrical inlet screen, top discharge 

F. Motor: 2 HP, 220 'VAC @ 400 Hz, 0-400 Hz (variable speed) 

2.· Ground Water Storage Tanks 

Design Basis 

A Capacity: 5,000 gallons 

A-I 



Equipment Description 

A	 Item Numbers: 'IX-500 and 'IX-501 

B.	 Materials of Construction: Fiberglass-Reinforced Plastic (FRP) 

. FRP Resin: Dion VER 9200 

C.	 Gasket Material: Mosites Viton 10149 

D. Type: Vertical, double wall 

E.	 Capacity: Nominal Operating Volume: 5075 gallons 

Overflow Volume: 5325 gallons 

F.	 Dimensions: Inner Wall Inside Diameter: 8'-0"
 

Outer Wall Inside Diameter: 8'-6"
 

Straight Wall: 15'-6"
 

G.	 Pressure: Operating: Atmospheric 

Design: Atmospheric + Hydrostatic 

Test: Atmospheric + Hydrostatic 

3. Ground Water Transfer Pumps 

Design Basis . 

~
 

A Flow Rate: ~OO gpm
 

B.	 Total He~d: ~O. feet water column 

Equipment Description 

A Item Numbers: P-500 and P-501 

B. Manufacturer: Durco 

C. Model: lK 3 x 1-1/2 - 6 

A-2 



D. Size: 3" suction, 1-1/2" discharge, 6" open impeller 

E. Type: Horizontally mounted, centrifugal 

F. Motor: 1.5 IIp, 230 VAC, 3 phase, 60 Hz, 1750 RPM, TEFC 

4. Vapor Treatment System 

Design Basis 

A Flow Rate: 0 - 1,000 cfm 

B. Available Suction: 45 inches water column 

C. Vapor Characteristics: 

1. Solvent Loading: 36 Ibs/hour 

2. Solvent Heat Release: 17,500 BTU/lb 

3. Vapor LEL: 0-50% 

4. Contaminant Loadings: 1,000 ppm VOCs, 0 - 2% Methane 

D. Destruction Efficiency: 99% 

E. Heat Recovery: 98% 

Equipment Description 

A Item Number: vrs 
B. Manufacturer: AlREX Corporation 

C. Model: Retox 1000 

D. Treatment Technology: Regenerative Thermal Oxidation 

E. Size: 8" flanged inlet, 10" diameter exhaust stack 

F. Electrical Requirements: 208 VAC, 3 phase, 60 Hz, 220 Amps 

NOTE:	 The VTS will shut down if the influent vapor concentration reaches 

30% LEL. 
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5. Air Compressor 

Design Basis 

A Capacity 17 cfm at 175 psig 

Equipment Description 

A Item Number: CMP-600 

B. Manufacturer: Quincy
 

. C. Model: F325-80
 

D. Type: Reciprocating, tank mounted 

E. Motor: 5 HP, 830 RPM, 230 VAC, 3 phase, 60 Hz 

F. Receiver Tank Capacity: 80 gallons 

G.	 Aftercooler: Item Number: AC-600 

Manufacturer: Hankison 

Model: AC-5 

6. Condensate Pump 

Design Basis 

A Flow Rate Range:	 0-14 gpm 

B. Total Head: 230-0 feet water column 

C. Total Suction Lift:	 0-20 feet water column 
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Equipment Description 

A Item Number: P-600 

B. Manufacturer: Warren Rupp/Sandpiper 

C. Model: PB 1/2-A Type 3 

D. Size: 1/2" suction, 1" discharge, 1/4" air inlet port 

E. Type: Compressed air-powered, positive displacement (double diaphragm) 

F.	 Materials: Shell: polypropylene
 

Wetted Parts: Kynar (PVDF) and Teflon
 

G. Compressed Air Requirements: 0 to 100 psig maximum 

7. Exhaust Fan 

A Item Number: EF-1 

B. Manufacturer: Penn Ventilator 

C. Model: WCB81 

D. CFM: 2,820 

E. Type: V-belt driven 

F. Motor: 1/2 HP, 740 RPM, 115 VAC, single phase, 60 Hz 

G.	 Motorized Louver: Item Number: L-1
 

Manufacturer: Penn Ventilator
 

Model: DOC-6
 

Motor: 115 VAC, single phase, 60 Hz
 

8. Unit Heaters 

A Item Numbers: EUH-1 and EUH-2 

B. Manufacturer: Chromalox 
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C. Mod'el: VUH-QS-81 

D. Electrical: 5 KW, 208 VAC, single phase, 60 Hz 

E. Output: 17,000 BTU/Hour 
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COMPUTER SYSTEM NARRATIVE
 
NORTON RESTORATION PROJECT
 

INTRODUcnON 

The Narrative was originally included in the contract documents for the Norton Restoration 
Site construction phase, which was completed in February, 1993. The primary purpose of the 
original Narrative was to describe the intended functions of the Plant computer, in order to 
assist the construction contract bidders in determining a required scope of programming 
services to be provided under the construction contract. The Narrative also describes the 
entire Plant process and was therefore intended to provide detailed information for the 
start-up of several instruments that required programming of set points and other 
operational parameters. 

This "operational phase" Narrative has since been revised only to reflect instrumentation and 
computer programming modifications that were implemented during the construction phase 
and during Plant start-up. 

TO'avoid confusion within the Narrative, the section entitled "Detailed Process Description" 
divides the process into subsystems. The description of each subsystem is further broken 
down into two sections. The first section describes the process, equipment, and 
instrumentation, but does not address any computer functions, while the second section 
describes only the computer functions. 

The Plant computer shall monitor Plant conditions, provide operating and alarm status, 
permit trending of variable inputs, and allow this data to be retrieved by off-site computers 
via modem. When the term "alarm" is used in the Narrative, it means a display on the 
computer monitor mounted in the Main Control Panel (MCP), and a "data dump" to 
magnetic storage media. 

The only process control function provided by the computer is the ability to enable/disable 
operation of the submersible well pumps, based on the water level in the ground water 
storage tanks. 

GENERAL PROCESS DESCRIPTION 

The purpose of the Project is to prevent the migration/release of contaminated ground 
water and soil vapor from the inactive Landfill to surrounding areas, and to recover this 
ground water and vapor for treatment or disposal. This is accomplished through a ground 
water recovery system and a vapor recovery and treatment system. 

Ground water is recovered by six recovery wells within the Landfill, and is pumped by 
submersible pumps to two ground water storage tanks, while awaiting subsequent disposal 
by tanker truck to off-site disposal facilities. Ground water is currently not treated on-site. 
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Soil vapors are recovered by fourteen recovery wells, located within the Landfill and outside 
the Landfill boundary, by applying a vacuum to the recovery wells by use of a blower, which 
is part of the vapor treatment system (VfS). These vapors are then incinerated to destroy 
contaminants, prior to discharge into the atmosphere. The vrs is also used to remove and 
treat contaminated vapor from the headspace of the ground water storage tanks. Condensate 
is continuously removed from the vapor stream and periodically transferred to the ground 
water storage tanks. 

DETAILED PROCESS DESCRIPTION 

1.0 Ground Water RecoveIY Wells. W-301A thru W-306: 

1.1 Process Functions: 

Each ground water recovery well contains a submersible, variable-speed pump 
and a bubbler level measuring device. During normal operation, the pump 
speed will be controlled by digital inverters to maintain a constant ground 
water level within each recovery well. The effluent from the submersible 
pumps is conveyed to ground water storage tank TK-500 or TK-501, based on 
valve selections made by the operator. A typical control loop is described 
below. 

Ground water level within the recovery well is measured through use of a 
bubbler level transmitter, LT-30lO. A small amount of compressed air is fed 
into a tube which extends to the bottom of the recovery well. The pressure 
required to allow the air to enter the ground water is directly proportional to 
the height of groIWd water above the tube orifice. The required air pressure 
is converted toa 4-20 rnA electronic signal by a transducer in LT-3010. This 
well level signal is output to speed controller SIC-30lO, and a parallel signal 
is sent to the Plant computer. 

SIC-3010 is a programmable digital inverter which controls the voltage and 
frequency of the electrical power supply to submersible pump P-301A The 
well level signal from LT-30lO is compared to an operator-programmed well 
level set point within SIC-30lO. SIC-3010 controls the speed of the 
submersible pump, by.utilizing an internal proportional-integral-derivative 
(PID) processor, in order to maintain the well level setpoint. SIC-3010 is also 
programmed to provide other pump motor protective functions, including: 

1. Minimum and maximum operating frequency. 

2. Motor thermal overload protection. 

3. Voltage/frequency characteristic. 
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These functions are established through an input keypad and LED display 
mounted on the MCP. The keypad is also the primary means of starting and 
stopping the pump during normal operation. 

Submersible pump operation is disabled via the following alarm interlocks: 

1. Tank 500 High-High Level: LSHH-5000. 

2. Tank 501 High-High Level: LSHH-5001. 

3. Tank 500 shell leak: XEC-5OOO. 

4. Tank 501 shell leak: XEC-5001. 

5. Low air compressor pressure: PSl.r6000. 

Although not recommended, the submersible pump can also be operated in 
the manual mode, including start, stop and speed control, from the input 
keypad at SIC-3010. 

1.2 Computer Functions: 

The computer functions of a process loop are described below, and are 
typical of all six ground water recovery loops. 

Level transmitter LT-3010 will send a 4-20 rnA signal, which is proportional 
to well level, to the Plant computer through Analog Block No. 1. This signal 
is parallel to the output signal to SIC-301O. 

Speed controller SIC-3010 will send a 4-:-20 rnA signal, proportional to pump 
speed in Hertz, to the Plant computer through Analog Block No. 1. This 
signal is parallel to the output signal to the submersible pumps. 

SIC-3010 is also cQntrolled by the computer via a software relay through 
Digital Block No.1 (computer output DO-10). The computer will then shut 
down the submersible pump (via SIC-3010)if the ground water level in either 
storage tank exceeds the high level setpoint (LAH-5OOO or LAH-5(01). 

If required in the future, the computer could also be configured to control 
operation of SIC-3010 based on other computer input or output signals, or 
based on timed sequences which utilize the computer's internal clock. 
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The computer shall perform the following functions: 

1.	 Convert the 4-20 rnA signal from LT-3010 to a ground water level, in 
feet. 

2.	 Allow the operator to manually input a well level set point, identical 
to the well level set point in SIC 3010, in feet. 

3.	 Display the instantaneous ground water level in each well, in feet, and 
the well level set point(s), on the computer monitor. 

4.	 Trend ground water levels against the well level set point(s). 

5:	 Integrate and trend submersible pump running time by monitoring the 
analog input from SIC-3010 (Off condition will correspond to a 4 rnA 
input signal from SIC-3010). 

6.	 Display submersible pump speed (in Hertz) and running status on the 
computer monitor. 

7.	 Calculate, display, and trend instantaneous flow rates for each pump 
and a total instantaneous Plant flow rate. The instantaneous flow rate 
will be calculated according to the following formula: 

Q(GPM) = [(0.0015p2
.
03 

- h)/(8P/400)]°·625 [C] 

where: P is the speed controller frequency in Hertz 
C is a resettable correction factor, initially set at 0.75 
h is the pumping head against each pump, as follows: 

Pump h (head in feet of water column) 
P-301A 31.2 + Tank Level· 
P-302A :H.1 + Tank Level· 
P-303A 31.6 + Tank Level· 
P-304B 32.5 + Tank Level· 
P-305C 28.1 + Tank Level· 
P-306 36.3 + Tank Level· 

• Tank Level is determined by the level in the tank which is currently 
selected by the Tank Toggle Switch. Refer to Section 2.2. 

8.	 Calculate, display, and trend total pump volume for each pump, and 
a total Plant volume. 
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9.	 Calculate and trend a total daily volume for each pump, and a total 
Plant daily volume. 

2.0	 Ground Water Storage Tanks. TK-500 and TK-501: 

2.1	 Process Functions: 

There are two ground water storage tanks, which store recovered ground water 
from the submersible pumps. The tanks have double wall construction, 
providing secondary containment in the event of a leak in the primary shell. 
The tanks are equipped with pressure and vacuum relief valves. A connection 
on each tank permits the VTS to remove headspace vapors. The tanks are 
similar, and Tank 500 is described below. 

Water level in the tank is measured via level transmitter LT-5ooo. Parallel 
4-20 rnA signals, proportional to flow, are transmitted to LI-5ooo and to the 
Plant computer. 

U-5OOO is a digital indicator mounted on the MCP, which displays tank level, 
and also provides set points for tank low level and tank high-high level. U
5000 has a reset range feature for each set point, to prevent constant cycling 
of the switches. The low level set point is interlocked to the ground water 
transfer pumps. 

The transfer pump operates unless the water level in the tank falls below the 
low level set point. The pump resets on rising level, at an operator-assigned 
height above the low level set point (e.g., 6 inches). The high-high level set 
point works in the same way, but trips on rising level and resets on falling 
level. The high-high level set point shuts down the submersible pumps and 
condensate pump P-600 (via solenoid valve YV-6OOO). 

Whenever a level switch is tripped, a digital signal is sent to the computer by 
LI-5ooo. . 

XEC-5ooo is a combina.,tion capacitance-type liquid detection probe/electronic 
relay, which detects liquid in the annular space between the primary and 
secondary tank shells (Le., a leak in the primary shell), and provides contact 
closure upon detection of fluid. This condition shuts down the submersible 
pumps and the condensate pump (via YV-6OOO), and sends a digital signal to 
the computer. 
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2.2	 Computer Functions: 

The computer functions for a typical tank loop are described below. 

Level transmitter LT-5000 will send a 4-20 rnA signal, proportional to tank 
level, to the computer through Analog Block No. 1. This signal is parallel to 
LT-5OOO's signal to U-5ooo. 

LI-5000 will send digital signals, corresponding to low level set point actuation 
or high-high level set point actuation, to the computer through Digital Block 
No. 1. 

The computer shall perform the following functions: 

1.	 Convert the 4-20 rnA signal from LT-5ooo to a true tank level, in feet 
above the bottom of the tank, and also convert this signal to a tank 
volume, in gallons. (The reading for level is corrected by six inches, 
because LT-5000 sees a level of 0 inches when there are six inches of 
water in the tank.) The true level is then used to calculate volume. 
Volume in gallons = 1r * (4 feet)2 * 7.48 * true level. 

2.	 Display the tank volume and water level on the computer monitor. 

3.	 Trend tank water level and volume. 

4.	 Use tank water level and volume to calculate an influent flow rate to 
the Plant, in gallons per minute. Display and trend these values. 

5.	 Allow the operator to input a Level Alarm High set point in the 
computer, in feet true level, and use this level to determine when a 
high level alarm condition exists. 

6.	 Allow the operator to manually input low level and high-high level set 
points for monitoring purposes only. These set points will correspond 
to the set points within LI-5000. 

7.	 The computer screen contains a ''TK-500/TK-501'' toggle switch. The 
operator will alter this toggle switch (by pressing the F4 key) so that 
it corresponds to the tank currently being filled in the Plant. 

8.	 Display and trend Level Alarm High. When the "toggled" tank reaches 
Level Alarni High, the computer shuts down the submersible pumps' 
speed controllers. The computer also uses the toggled tank level to 
compute the submersible pumps' flow rates as described in Section 1.2. 
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9.	 Display and trend Level Switch Low and Level Alarm High-High, if 
signals are input from U-SOOO. All interlocks associated with these 
signals are performed externally to the computer. 

10.	 Display and trend Leak Detection Alarm, if signal is input from XEC
SOOO. All interlocks are external to the computer. 

3.0	 Ground Water Transfer Pumps. P-SOO and P-S01: 

3.1	 Process Functions: 

The transfer pumps are used to circulate water in the ground water storage 
tanks, to transfer water from one tank to the other if necessary, and to 
transfer water from the tanks to tanker trucks for off-Site disposal. 

The pumps are started/stopped by hand-off-auto switches mounted on the 
MCP. In the auto mOde, pump operation is interlocked via the following: 

1.	 Tank SOO ~gli-High Level: LSHH-SOOO. 

2.	 Tank 501 High-High Level: LSHH-SOO1. 

3.	 Tank 500 Low Level: LSL-SOOO.'-' 
4.	 Tank SOl Low Level: LSL-SOO1. 

S.	 Tank SOQ shell leak: XEC-SOOO. 

6.	 Tank SOl shell leak: XEC-SOO1. 

Normally, Pump sOO ~elVes Tank SOO and Pump SOl selVes Tank SOL A 
Normal/Alt selector switch is provided on the MCP for each pump, to permit 
that pump to operate~ough the interlocks of the other tank. This permits 
either pump to selVe either tank. 

3.2	 Computer Functions: 

. Auxiliary contacts on the motor starters of each transfer pump provide digital 
inputs to the computer through Digital Block No. 1. The computer shall 
perform the following functions with these input signals: 

1.	 Integrate and trend pump running status. 

2.	 Trend pump running time. 
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3.	 Display pump running status and running time on the computer 
monitor. 

4.0	 Plant Sump Leak Detection: 

4.1	 Process Functions: 

The Building contains a sump which will collect any fluid that spills in the 
Building. Since the recovered ground water may contain volatile, combustible 
constituents, a design assumption was made that any fluid present in the sump 
could present a potentially explosive condition. 

XEC-6000 is a combination capacitance-type liquid detection probe/electronic 
relay located in the Building sump. Detection of fluid at XEC-6000 actuates 
th~ main shunt trip circuit breaker. The shunt trip breaker in tum interrupts 
all power inside the Building and from the submersible pumps. Red warning 
lights, located at the two Building entrances, are energized during a shunt trip 
condition to warn personnel of a possible spill incident inside the Building. 

.	 , 

A manually-set mechanical timer and indicator light is provided at the MCP 
to permit the operator to bypass the shunt trip feature during routine 
maintenance. The timer has a maximum period of ten hours. 

4.2	 Computer Functions: 

The shunt trip breaker will interrupt power from the computer if XEC-6000 
is actuated. Therefore, no computer inputs are processed for this condition. 
During a power interruption, the computer shall use its backup battery to 
effect an orderly shutdown of the computer and software, including saving all 
current data to magnetic storage media. 

5.0	 Condensate Pump. P-600: 

5.1	 Process Functions: 

P-600 is an air-operated pump, which is used primarily to pump condensate 
frpm the vrs knockout pot to the ground water storage tanks. This pump can 
also be set manually, through switching of valves, to pump fluids from the 
Building sump to the ground water storage tanks. 

The pump is started/stopped by a hand-off-auto switch mounted on the Main 
Control .Panel. In the auto mode, pump operation is initiated by a high 
knockout pot level signal from the vrs, and is interlocked via the following: 
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1.	 Tank 500 High-High Level: LSHH-5000. 

2.	 Tank 501 High-High Level: LSHH-5001. 

3.	 Tank 500 shell leak: XEC-5000. 

4.	 Tank 501 shell leak: XEC-5001. 

5.2	 Computer Functions: 

Auxiliary contacts on the solenoid valve YV-6000 circuit, which allows 
compressed air to activate the condensate pump, provide a digital input signal 
to the computer through Digital Block No.2. The computer shall perform the 
following functions with this input signal: 

1.	 Integrate and trend pump running time and status. 

2.	 Display pump running status and running time on the computer 
monitor. 

6.0	 Instrument Air. CMP-600 and AC-600: 

6.1	 Process Functions: 

Instrument air is provided by air compressor CMP-600, and is cooled by 
aftercooler AC-600. 

The compreS$or is started/stopped by a on-off switch mounted on the MCP. 
CompressQr operation is controlled by operating pressure switch PS-6000 
mounted on the compressor receiver tank. When the pressure in the receiver 
tank falls below ;m operator-established low set point in PS-6000, the 
compressor is activated. At an operator established high setpoint in PS-6000, 
the compressor is deactivated. , 

The aftercooler is started/stopped by a hand-off-auto switch mounted on the 
MCP. In the auto mode, the aftercooler runs whenever the compressor runs. 
,Th~ aftercooler should normally be set in manual mode so that compressed 
air from the receiver tank is cooled even if the compressor is not running. 
This will help prevent freezing in the bubbler dip tubes. 

Low Pressure Switch PSL-6000 is set at a pressure below the PS-6000 low set 
point, and shuts down the submersible pumps if the receiver tank pressure 
falls below the PSL-6000 setpoint. 
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6.2	 Computer Functions: 

Auxiliary contacts on the motor starters of CMP-600 and AC-600 provide 
digital inputs to the computer through Digital Block Nos. 1 and ~ 

respectively. 

PSL-6000 sends a digital signal to the computer through Digital Block No. 1. 
The computer shall perform the following functions: 

1.	 Integrate and trend compressor running time, based on the CMP-600 
auxiliary contact. 

2.	 Integrate and trend aftercooler running time, based on the AC-600 
auxiliary contact. 

3.	 Display CMP-600 and AC-600 running status on the computer monitor. 

4.	 Allow the operator to manually input a Low Pressure Alarm setpoint 
for monitoring purpOStS only. This set point will correspond to the set 
point in PSL-6000. 

5.	 Display alarm condition from PSL-6000 on the computer monitor, and 
trend this alarm condition. 

7.0	 Vapor Recovery an~ Treatment System. VfS: 

7.1	 Process Functions: 

The VIS is a pre-packaged, trailer mounted system, which will be used to 
recover and treat soil vapor in the Landfill, and then discharge the treated 
vapor to the atmQsphere once contaminants have been destroyed. The VIS 
also removes and treats vapors from the headspace of the ground water 
storage tanks. 

The Vl'S contains a blower, which is used to impart a negative pressure 
,on the Landfill to recover the Landfill vapors. A thermal oxidizer destroys 
cODtaminants in the vapor stream so that vapors can be safety discharged to 
the atmosphere. Other appurtenant devices on the VTS include a knockout 
pot to remove moisture and condensate from the vapor stream, and a 
dedicated air compressor to supply air-operated valves throughout the system. 

The system is designed to run as a stand-alone unit and relies on the Plant for 
only one control function. The VIS control panel sends a high knockout pot 
signal to solenoid valve YV-6000, activating condensate pump P-600, which 
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then pumps the knockout pot condensate to the ground water storage tanks. 
If the solenoid valve or condensate pump malfunction, the vrs will shut 
down about 5 minutes after sending the high knockout pot signal to the 
solenoid valve. 

7.2	 Computer Functions: 

Although the vrs is primarily a stand-alone system with its own control 
panel, many of its internal control and monitoring signals will be shared with 
the Plant computer, to enable the operator and off-site personnel to easily 
monitor the VfS. 

The VfS sends four Type K thermocouple signals, proportional to 
temperature in degrees Fahrenheit, to the computer via Analog Block No.2. 
These four signals correspond to: 

1.	 Temperature of the combustion chamber center zone. 

2.	 Temperature of the combustion chamber perimeter zone. 

3.	 Temperature of the vapor stream in the exhaust stack. 

4.	 Temperature of the vapor stream prior to entering the combustion 
chamber. 

A 4-20 rnA signal, proportional to percent lower explosive limit of the vapor 
stream, is sent to the Plant computer via Analog Block No.2. 

Four digital pulsed signals are output from the vrs control panel to monitor 
alarm conditions gen,~rated by the vrs. The pulsed signals correspond to 
flashing pilot light circuits in the vrs control panel, which will be tapped into 
to generate the computer inputs. These signals are used to monitor the 
following alarm conditions: 

1. . Low compressed air pressure.
 

2~ Low process ~r flow.
 

3.- High/Low cQrnbustion temperature (either zone).
 

5.	 High exhaust temperature. 

The pulsed signals are converted to continuous signals in the MCP, prior to 
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being input into the computer. 

Four digital signals are sent to the Plant computer via Digital Block No.2, to 
monitoring the following operating conditions of VfS: 

1.	 Blower run status. 

2.	 Dilution valve position (open/closed). 

3.	 Knockout pot high level. 

4. VfS run status.
 

The computer shall perform the following functions:
 

1.	 Convert each of the four thermocouple inputs to degrees Fahrenheit, 
display continuous temperature readings for each input on the 
computer monitor, and trend these temperatures. 

2.	 Convert the 4-20 rnA LEL signal to percent LEL, display continuous 
readings on the computer monitor, and trend these readings. 

3.	 Display, integrate and trend blower run status and running time. 

4.	 Display, integrate and trend vrs run status and running time. 

5.	 Display on the computer monitor, and trend, the following conditions: 

a.	 Dilution valve position. 

b.	 Knockout pot high level. 

6.	 Display on the computer monitor, and trend, the following alarm 
conditions: 

a.	 Low compr~ssed air pressure. 

b.	 Low process' air flow. 

c.	 Combustion chamber temperature alarm (either high or low). 

d.	 High exhaust temperature. 

8.	 Allow the operator to manually input set points for the following 
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conditions, and display these set points on the computer monitor. 
These setpoints are for monitoring purposes only, and are duplicates 
of setpoints in the vrs control panel. 

a.	 Combustion chamber center zone low temperature, in degrees 
Fahrenheit, and center zone high temperature in degrees 
Fahrenheit. 

b.	 Combustion chamber perimeter zone high temperature, in 
degrees Fahrenheit. 

c.	 Exhaust stack high temperature, in degrees Fahrenheit. 

d.	 Percent LEL alarm set point. 

8.0	 Heating and Ventilation System: 

8.1	 Process Functions: 

Two electric unit heaters provide heat to the Building during cold weather, 
and are energized when the Building temperature falls below the set point of 
each unit's dedicated thermostat. 

An exhaust fan and motorized louver are provided for ventilation during warm 
weather. When the Building temperature rises above the set point of the 
cooling thermostat, the fan is energized and the motorized louver opens. 

An air conditioner with a dedicated thermostat is mounted on the side of the 
MCP, and cools the MCP interior to maintain a temperature below 104° F. 

8.2	 Computer Functions: 

Temperature transmitter IT-1 senses the temperature of the Building, 
and provides a 4-20 rnA signal proportional to temperature to the computer, 
thn>ugh Analog Block No.2. IT-1 does not control any heating or ventilation 
equipment, and is used only to monitor Building temperature. 

The computer shall perform the following functions: 

1. Convert the 4-20 rnA signal to temperature, in degrees Fahrenheit, and 
display Building temperature on the computer monitor. 

2. Trend the Building temperature. 
3. Allow the operator to input a low temperature set point and a high 
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temperature set point in the computer, which will trigger an alarm 
condition when temperature is not within the allowable range. 

4.	 Display an alarm condition on the computer monitor, differentiating 
between low temperature alarm and high temperature alarm. 

5.	 Trend alarm events. 

6.	 Output alarm conditions to the autodialer. 

9.0	 Autodialer: 

9.1	 Process Functions: 

The autodialer is used to notify certain off-site personnel of critical alarm 
conditions that take place at the Plant, since an operator will not be present 
at the Plant on a full time basis. The autodialer can accept eight incoming 
digital alarm signals (eight channels), of which seven channels have been 
programmed. The autodialer channels and corresponding alarms have been 
established as follows: 

1.	 Tank: 500 leak detection, signal from XEC-5000. 

2.	 Tank 501 leak detection, signal from XEC-5001. 

3.	 Building sump fluid detection, signal from XEC-6000. 

4.	 vrs run status, signal from VTS. 

5. •	 Building high or low temperature, signal from computer. 

6.	 Tank 500 High-High level, signal from U-5000. 

7.	 Tank: 501 High-High level, signal from LI-5001. 

8.	 Spare. 

In addition, the autodialer will callout an alarm if power is interrupted to the 
unit.. 

9.2	 Computer Functions: 

The Building tempetature alarm is a digital computer output to the autodialer, 
through Digital Block No.2. No other autodialer alarms are presently routed 
through the computer. 

* * * 
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New York State Department of Environmental Conservation 

2175 G~i~~e~pR~~~enrE~~~h3eB~~8~1l~~~ ~ork 1230~ A '. • 

Fax (518)382-1065 

Thom.. C. JortlngDear PeDnittee: 
Commissioner 

'!he penni.t you applied for is enclosed. Please read it carefully am note the 
special <x>rrlitions that are included in it. '!he permit is valid for only those 
activities ~ly authorized therein. Work beyorx:1 the scope of" the pennit ani 
the approved project plans nay be considered a violation of law an:1 be subject to 
applOcpLiate enforc:srent action. Should you object to the pennit as issued ani are 
unable to resolve such objections with this office you nay, within 30 calerxlar days 
of this transmittal request a hearirq in writi.n:J fran the Regional Penni.t 
Administrator. 

If this penni.t is associated with a pr:oject that will entail c:x::mst..""Uction of 
new pollution <X>lJt:l:ol facilities, or is a m:xlification to exi.sti..rq facilities, the 
plans for the system design nust be approved by this Deparbnent or if iIxllcated in 
the penni.t by either the NYS Depa.rbtent of Health or delegated local Health 
~. 

Please note the expiration date of the permit. Awlications for permit 
renewal ImJSt be nade in advance of the expiration date. Please:refer_to your 
permit ard,Ior 6NYrnR 621 (Unifonn Procedures) for specific instructions. 

'!he following numbers pert:,ain to this penn.i.t an:1 should be referenced on all 
corresporx:lence related to this pe.nnit arrl any future applications for pe.nnits 
associated with this facility/project area. 

~ If this box is checked," this is an Air Pollution OJrrtrol (APe) Penni.t to 
COi1struct. When the project is eatpleted, you must resul:lni.t your application to this 
office for approval of an Air Pollution control (AR::) Pennit to Operate the emission 
p::>int. 

If you have any questions on the extent of work authoriZed, or your obligations 
un::ler the permit, please feel free to a:mtact me. 

0~'~ 
(' 0 t~ R.tf--.A--W 
-Division of Regulatory Affairs 

Region 4
 
15WC30
 
Enclosures
 
cc: (Air Permits Only) 
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rsui[bing'~ernlit anb Zorting ~ermit 

•
Town of Colonie 534 Loudon Road 

' COLONIE MEMORIAL TOWN HALL Building Department 
. K, P.O. Box 508 518-783-2706 

Newtonville, New York 12128-0508 
". . 

Date August 31, 19 92 Permit No. 9 2 . 1024 
PERMIT MUST COMPLY Wl1lI NEW YORK STATE UNIFORM FIRE PREVENTION AND BUILD
ING CODE AND TIlE CODE OF TIlE TOWN OF COLONIE, CHAPTER 190 (ZONING LAW). 

(This Permit Must Be Kept on the Premises With One Set of Approved 
Plans and Specifications until Full Completion of the Work Authorized) 

NOTE: TIllS BUILDING PERMIT IF FOR RESIDENTIAL WORK EXPIRES ONE (1) 
YEAR FROM DATE ISSUED. THIS BUILDING PERMIT IF FOR COMMEROAL 
WORK EXPIRES 1WO (2) YEARS FROM DATE ISSUED. 

Permission is hereby granted to Applicant: 

NAME OF APPLICANT: -....:N~o:::..:r::...;t::..:o~n.=......::C:;;o:::m::.l:p:..=a:.:..:n:.Ly _ 

ADDRESS OF APPLICANT: ==l..:::C-=L=an:::.s=.~=.' n;:,.g~L=.:a=n.:..:e=-- _ 
Nwnber SIleCt 

Cohoes, NY 12047 
City s~", Zip Code 

Proposedu~onstruct new one-story building to house site 

remediation equipment for "Norton company" 

ADDRESS OF SITE OF PROPOSED ACTION: 1C Lans ing Lane----_...=:....-_---------- 

pursuant to application dated, and plans and specifications approved by the Director of Building
 

Department.
 

NAME OF PROPERTY OWNER: _..:;.N;..:o..:;.r;..:t..:;.o.:.:n......::cC-"'-om::.:cp"'-a.:.:.n""y'---- _
 

ADDRESS OF PROPERTY OWNER: :-:P_O.,--B,---O-=-x_8_0_8 _
 
Nwnber' Slreel 

Troy, NY 12181 
City S~le Zip Code 

Estimated Cost S 80 , 000 , Fee $ 265.00
 
Floor Area __--,~...;9~8~8~----YSq.Ft.
 
Cubic Volume 22, 800 Cu. Ft.
 I(.c. 

APPLICANT'S COPY 

.....
i.'.;;':::: , .:". 

::.~ ...• -:.\.
'-, 

>{' .' 



•
o onle own 0 

BUILDING DEPARTMENT
 

BUILDING PERMIT
 
PERMIT NO.~/QR~	 DATED ~/(f:2. 
Wu Illued ToAlot<To,v COIJtPIfNY
 

Addreu I t LItNS'tV~ !..AWE"' Phone _
 

For Construction on these Premises in Slrict8CCOl'dancc withP!ans and 
Specification on FJ.le and in Compliance with the New York State 
UniCorm Fue Prevention and Building Code and Laws or the Town or 
Colonic. 

NOTE: THIS BUlLDING PERMIT IF FOR RESIDENTIAL WORK 
EXPIRES ONE (I) YEAR FROM DATE ISSUED. THIS 
BUILDING PERMIT IF FOR COMMERCJAL WORK 
EXPIRES TWO (2) YEARS FROM DATE ISSUED. 

f2C.~
 
BUILDING DBPT. DIRECTOR . 

NOTE: Inspections by Building Department are required at the
 
following schedule, You must caU for Inspections.
 

I.	 Foctine. belcxe paurine ClOI\CRl.. 

2.	 FoundatiOll in.pediOll belcxe "Mill. 
3.	 Submit SuJVqOr'IIocation 01 Ccundalion 10 Buildine Depanmenl C.. zonine 11'l"""a1 

belcxe CronUnc II ..ned. 
...... Plumbinc. HCIIlnc. Fnmine and EJe«rialln.pect.iOl\l bel"", any doIine in d!he 

Cramcworlt. 
-So lnaulalion In.pection. 

6.	 When aU wort i. cornplet.. lina\ in~on II mjuire4 by Sewer, Wiler. E1llClrical and 
Buildin& Depadmenu. No Occupancy of Buildin& is pennitted wi1houI • 
Ccnificale dOccupancy illucd by lite Buildine Depal1menL 

NOTE: CaD Building Department for aU Inspections. 

783-2706 

1'0 BE UPT.JgSTED DURING CONSTRucnON 
61'1;' ~-n',.;... o~ ¥~ ~9~ 

ILDO. INSP8CTOI SHALL SION NAME WHEN APPIOVED

FOOTING Ghdk';'" ~@ 
BACKFILL /e::Y07/9#{ ~-
UND. PLB. 

. 
Ro. PLB&:HEAJ:.-;;""'7'~--::S::::--- _ 
FRAMING eY~:& ~ : 
~~~TIONINSPECI10N /o/?&(Jii , 

,J
~ ... 

. ,.:. 

..... v
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NORTON RESTORAllON PROJECT  REMEDIAL PROGRAM 

VALVE SCHEDULE 

FLOWMED LINE VAlVE TAG COLOR NORMAL 

VALVE CODE PDNO CODE NO. NO. LETR/BCKGRND SIZE TYPE MANUFACTURER OPERATOR POSITION LOCAllON FUNCTION 

DR 300-01 03 DR 300 01 BLACK/YELLOW 1/2" BALL NIBCO LEVER CLOSED VAULTV 305C DRAIN GROUND WATER RECOVERY UNE 

DR 301 01 03 DR 301 01 BLACK/YELLOW 1/2" BALL NIBCO LEVER CLOSED VAULTV-306 DRAIN GROUND WATER RECOVERY UNE 
DR-301-02 03 DR 301 02 BLACK/YELLOW 1/2" BALL NIBCO LEVER CLOSED VAULTY 306 ISOLATES PSV-3001 
DR-302-01 03 DR 302 01 BLACK/YELLOW 1/2" BALL NIBCO LEVER CLOSED VAULTV-304B DRAIN GROUND WATER RECOVERY UNE 

DR-303-01 03 DR 303 01 BLACK/YELLOW 1/2" BALL NIBCO LEVER CLOSED VAULTY 303A DRAIN GROUND WATER RECOVERY UNE 
DR-304-01 03 DR 304 '1 BLACK/YELLOW 1/2" BALL NIBCO LEVER CLOSED VAULTY 302A DRAIN GROUND WATER RECOVERY UNE 
DR-305-01 03 DR 305 01 BLACK/YELLOW 1/2" BALL NIBCO LEVER CLOSED VAULTY 301A DRAIN GROUND WATER RECOVERY UNE 

~~-300-01 03 GW 300 01 BLACK/YELLOW 1/2" CHECK NIBCO NA NA VAULTV-305C BACK FLOW PREVENTION 
GW-300-02 03 GW 300 02 BLACK/YELLOW 1/2" BALL NIBCO LEVER OPEN VAULTV-305C GROUND WATER RECOVERY LINE SHUT OFF 

. GW-301-01 03 GW 301 01 BLACK/YELLOW 1/2" CHECK NIBCO NA NA VAULTV-306 BACK FLOW PREVENTION 
GW-301-02 03 GW 301 02 BLACK/YELLOW 1/2" BALL NIBCO LEVER OPEN VAULTY 306 GROUND WATER RECOVERY LINE SHUT OFF 
GW.302-01 
~,. 

03 GW 302 01 BLACK/YELLOW 1/2" CHECK NIBCO NA NA VAULT V-304B BACK FLOW PREVENTION 
GW-302-02 03 GW 302 02 BLACK/YELLOW 1/2" BALL NIBCO LEVER OPEN VAULTY 304B GROUND WATER RECOVERY LINE SHUT OFF 
GW-303-01 03 GW 303 01 BLACK/YELLOW 1/2" CHECK NIBCO NA NA VAULTV-303A BACK FLOW PREVENTION 
GW-303-02 03 GW 303 02 BLACK/YELLOW 1/2" BALL NIBCO LEVER OPEN VAULTV-303A GROWND WATER RECOVERY LINE SHUT OFF 
GW-304-01 03 GW 304 01. BLACK/YELLOW 1/2" CHECK NIBCO NA NA VAULTV-302A BACK FLOW PREVENTION 
GW-304-02 03 GW 304 02 BLACK/YELLOW 1/2" BALL NIBCO LEVER OPEN VAULTV-302A GROUND WATER RECOVERY LINE SHUT OFF 
GW-305-01 03 GW 305 01 BLACK/YELLOW 1/2" CHECK NIBCO NA NA VAULTV-301A BACK FLOW PREVENTION 
GW-305-02 03 GW 305 02 BLACK/YELLOW 1/2" BALL NIBCO LEVER OPEN VAULTV-301A GROUND WATER RECOVERY LINE SHUT OFF 
PLA-306-01 03 PLA 306 01 WHITE/BLUE 1/2" BALL LEVER OPEN COMPRESSED AIR HEADER ABOVE BUBBLERS AIR SUPPLY TO LT-3060 SHUT OFF 
PLA-307-01 03 PLA 307 01 WHITE/BLUE 1/2" BALL LEVER OPEN COMPRESSED AIR HEADER ABOVE BUBBI,.ERS AIR SUPPLY TO LT-3050 SHUTOFF 
PLA-30S-01 03 PLA 30S 01 WHITE/BLUE 1/2" BALL LEVER OPEN COMPRESSED AIR HEADER ABOVE BUBBLERS AIR SUPPLY TO LT-3040 SHUT OFF 
PLA-309-01 03 PLA 309 01 WHITE/BLUE 1/2" BALL LEVER OPEN COMPRESSED AIR HEADER ABOVE BUBBLERS AIR SUPPLY TO LT-3030 SHUTOFF 
PLA-310-01 03 PiA 310 01 WHITE/BLUE 1/2" BALL LEVER OPEN COMPRESSED AIR HEADER ABOVE BUBBLERS AIR SUPPLY TO LT-3020 SHUT OFF 
PLA-311-01 03 PLA 311 01 WHITE/BLUE 1/2" BALL LEVER OPEN COMPRESSED AIR HEADER ABOVE BUBBLERS AIR SUPPLY TO LT-3010 SHUT OFF 
PLA-601-02 03 PLA 601 02 WHITE/BLUE 1/2" BALL LEVER CLOSED COMPRESSED AIR HEADER ABOVE BUBBLERS BLOWDOWN OF BUBBLER HEADER 
VT-400-01 04 VT 400 01 BLACK/YELLOW 1/S" PETCOCK LEVER . CLOSED WELLW-434 VACUUM READING FROM WELL W-434 
VT-400 "7" 02 04 VT 400 02 BLACK/YELLOW 1/S" PETCOCK LEVER CLOSED VAULTV-430 VACUUM READING IN PIPEUNE FROM W-434 
VT-400-03 , 04 VT 400 03 BLACK/YELLOW 3" BUTTERFLY HAYWARD LEVER OPEN VAULTV-430 REGULATES AIR FLOW FROM WELL W-434 
VT-401-01 04 VT 401 01 BLACK/YELLOW 1/S" PETCOCK LEVER CLOSED WELLW-433 VACUUM READING FROM WELLW-433 
VT-401-02 04 VT 401 02 BLACK/YELLOW 1/S" PETCOCK LEVER CLOSED VAULTV-430 VACUUM READING IN PIPEUNE FROM W-433 
VT-401-03 
"IT':-402-01 

04 
04 

VT 
VT 

401 
402 

03 
01 

BLACK/YELLOW 
BLACK/YELLOW 

3" 
1/S" 

BUTTERFLY 
PETCOCK 

HAYWARD LEVER 
LEVER 

OPEN 
CLOSED 

VAULTV-430 
WELLW-432 

REGULATES AIR FLOW FROM WELL W-433 
VACUUM READING FROM WELL W-432 

VT-402-02 04 VT 402 02 BLACK/YELLOW 1/S" PETCOCK LEVER CLOSED VAULTV-430 VACUUM READING IN PIPEUNE FROM W-432 
VT-402-03 04 VT 402 03 BLACK/YELLOW 3" BUTTERFLY HAYWARD LEVER OPEN VAULTV-430 REGULATES AIR FLOW FROM WELL W-432 
VT-403-01 04 VT 403 01 BLACK/YELLOW 1/S" PETCOCK LEVER CLOSED WELL W-431 VACUUM READING FROM WELL W-431 
VT-403-02 04 VT 403 02 BLACK/YELLOW 1/S" PETCOCK LEVER CLOSED VAULTV-430 VACUUM READING IN PIPEUNE FROM W-431 
VT-403-03 04 VT 403 03 BLACK/YELLOW 3" BUTTERFLY HAYWARD LEVER OPEN VAULTV-430 REGULATES AIR FLOW FROM WELL W-431 
VT-404-01 04 VT 404 01 BLACK/YELLOW 1/S" PETCOCK LEVER CLOSED WELL W-425 VACUUM READING FROM WELL W-425 
VT-404-02 04 VT 404 02 BLACK/YELLOW 1/S" PETCOCK LEVER CLOSED VAULTV-420 VACUUM READING IN PIPEUNE FROM W-425 
VT-404-03 04 VT 404 03 BLACK/YELLOW 3" BUTTERFLY HAYWARD LEVER OPEN VAULTV-420 REGULATES AIR FLOW FROM WELL W-425 
VT-405-01 04 VT 405 01 BLACK/YELLOW 1/S" PETCOCK LEVER CLOSED WELL W-424 VACUUM READING FROM WELL W-424 
VT-405-02 04 VT 405 02 BLACK/YELLOW 1/S" PETCOCK LEVER CLOSED VAULTV-420 VACUUM READING IN PIPEUNE FROM W-424 
VT-405-03 04 VT 405 03 BLACK/YELLOW 3" BUTTERFLY HAYWARD LEVER OPEN VAULTV-420 REGULATES AIR FLOW FROM WELL W-424 
VT-406-01 04 VT 406 01 BLACK/YELLOW 1/S" PETCOCK LEVER CLOSED WELL W-423 VACUUM READING FROM WELL W-423 
VT 406 02 04 VT 406 02 BLACK/YELLOW 1/S" PETCOCK LEVER CLOSED VAULTV-420 VACUUM READING IN PIPEUNE FROM W-423 
VT 406 03 04 VT 406 03 BLACK/YELLOW 3" BUTTERFLY HAYWARD LEVER OPEN VAULTV-420 REGULATES AIR FLOW FROM WELL W-423 
VT 407 01 04 VT 407 01 BLACK/YELLOW 1/S" PETCOCK LEVER CLOSED WELLW-422 VACUUM READING FROM WELL W-422 
VT 407 02 04 VT 407 02 BLACK/YELLOW 1/S" PETCOCK LEVER CLOSED VAULTV-420 VACUUM READING IN PIPEUNE FROM W-422 
VT 407-03 04 VT 407 03 BLACK/YELLOW 3" BUTTERFLY HAYWARD LEVER OPEN VAULTV-420 REGULATES AIR FLOW FROM WELL W-422 
VT 40S 01 
VT 40S 02 
VT-40S-03 

04 
04 
04 

VT 
VT 
VT 

40S 
40S 
40S 

01 
02 
03 

BLACK/YELLOW 
BLACK/YELLOW 
BLACK/YELLOW 

1/S" 
1/S" 
3" 

PETCOCK 
PETCOCK 
BUTTERFLY HAYWARD 

LEVER 
LEVER 
LEVER 

CLOSED 
CLOSED 
OPEN 

WELLW-421 
VAULTV-420 
VAULTV-420 

VACUUM READING FROM WELL W-421 
VACUUM READING IN PIPEUNE FROM W-421 
REGULATES AIR FLOW FROM WELL W-421 

)
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NORTON RESTORATION PROJECT  REMEDIAL PROGRAM 

VALVE SCHEDULE 

FLO\VMED LINE VALVE TAG COLOR NORMAL 

VALVE CODE PO NO CODE NO. NO. LETR/8CKGR NO SIZE TYPE MANUFACTURER OPERATOR POSITION LOCATION FUNCTION 

VT-409-01 04 VT 409 01 BLACK/YELLOW 1/8" PETCOCK LEVER CLOSED WELL W 415 VACUUM READING FROM WELL W 415 

VT-409 02 04 VT 409 02 BLACK/YELLOW 1/8" PETCOCK LEVER CLOSED VAULTV-410 VACUUM READING IN PIPEUNE FROM W-415 

VT 409 03 04 VT 409 03 BLACK/YELLOW 3" BUTTERFLY HAYWARD LEVER OPEN VAULTV 410 REGULATES AIR FLOW FROM WELL W 415 

VT 410-01 04 VT 410 01 BLACK/YELLOW 1/8" PETCOCK LEVER CLOSED WELL W 414 VACUUM READING FROM WELL W 414 

VT 410 02 04 VT 410 02 BLACK/YELLOW 1/8" PETCOCK LEVER CLOSED VAULTV 410 VACUUM READING IN PIPEUNE FROM W 414 
VT 410-03 04 VT 410 o~ BLACK/YELLOW 3" BUTTERFLY HAYWARD LEVER OPEN VAULTV 410 REGULATES AIR FLOW FROM WELL W 414 
VT 411-01 04 VT 411 01 BLACK/YELLOW 1/8" PETCOCK LEVER CLOSED WELL W 413 VACUUM READING FROM WELL W 413 
VT-411-02 04 VT 411 02 BLACK/YELLOW 1/8" PETCOCK LEVER CLOSED VAULTV-410 VACUUM READING IN PIPEUNE FROM W 413 

VT..411-03 04 VT 411 03 BLACK/YELLOW 3" BUTTERFLY HAYWARD LEVER OPEN VAULTV-410 REGULATES AIR FLOW FROM WELL W 413 
VT-412-01 04 VT 412 01 BLACK/YELLOW 1/8" PETCOCK LEVER CLOSED WELL W-412 VACUUM READING FROM WELL W 412 
VT-412-02 04 VT 412 02 BLACK/YELLOW 1/8" PETCOCK LEVER CLOSED VAULTV-410 VACUUM READING IN PIPEUNE FROM W 412 
VT-412-03 04 VT 412 03 BLACK/YELLOW 3" BUTTERFLY HAYWARD LEVER OPEN VAULTV-410 REGULATES AIR FLOW FROM WELL W 412 
VT-413-01 04 VT 413 01 BLACK/YELLOW 1/8" PETCOCK LEVER CLOSED WELL W-411 VACUUM READING FROM WELL W 411 
VT-413-02 04 VT 413 02 BLACK/YELLOW 1/8" PETCOCK LEVER CLOSED VAULTV-410 VACUUM READING IN PIPEUNE FROM W 411 
VT-413-03 04 VT 413 03 BLACK/YELLOW 3" BUTTERFLY HAYWARD LEVER OPEN VAULTV-410 REGULATES AIR FLOW FROM WEll W-411 
VT-414-01 04 VT 414 01 BLACK/YELLOW 1/2" BALL HAYWARD LEVER OPEN VAULTV-410 REMOVES VAPORS FROM VAULTV-410 
VT-415-01 04 VT 415 02 BLACK/YELLOW 1/2" BALL HAYWARD LEVER OPEN VAULTV-420 REMOVES VAPORS FROM VAULTV-420 
VT-416-01 04 VT 416 03 BLACK/YELLOW 1/2" BALL HAYWARD LEVER OPEN VAULTV-430 REMOVES VAPORS FROM VAULTV-430 
COND-604-01 05 COHO 604 01 BLACK/YELLOW 1" CHECK HAYWARD NA NA MAIN PLANT INFLUENT HEADER (FROM P-600) BACKFLOW PREVENTION 
COND-604-02 05 COHO 604 02 BLACK/YELLOW 1" BALL HAYWARD LEVER OPEN MAIN PLANT INFLUENT HEADER (FROM P-600) CONDENSATE FLOW TO STORAGE TANKS SHUT OFF 
DR-518-01 05 DR 518 01 BLACK/YELLOW 2" BALL HAYWARD LEVER CLOSED TK-500·· TK-500 DRAIN 
DR-519-01 05 DR 519 01 BLACK/YELLOW 2" BALL HAYWARD LEVER CLOSED TK-500 • TK-500 OUTER SHELL DRAIN 
DR-520-01 05 DR S20 01 BLACK/YELLOW 2" BALL HAYWARD LEVER CLOSED TK-S01 TK-S01 DRAIN 
DR-S21-01 OS DR S21 01 BLACK/YELLOW 2" BALL HAYWARD LEVER CLOSED TK-S01 TK-S01 OUTER SHELL DRAIN 
EFF-S22-01 OS EFF S22 01 BLACK/YELLOW 4" BALL HAYWARD LEVER CLOSED P-SOO INLET HEADER DISPOSAL OF TK-500 CONTENTS 
EFF-S22-02 OS EFF S22 02 BLACK/YELLOW 4" BALL HAYWARD LEVER CLOSED P-S01 INLET HEADER DISPOSAL OF TK-501 CONTENTS 
EFF-'S22-03 OS EFF S22 03 BLACK/YELLOW 4" BALL HAYWARD LEVER CLOSED INSIDE WEST WALL INSIDE SHUT OFF OF GW DISPOSAL UNE 
EFF-S22-04 OS EFF S22 04 BLACK/YELLOW 1" BALL HAYWARD LEVER CLOSED . INSIDE WEST WALL DRAINAGE OF GW DISPOSAL LINE 
EFF-S22-0S OS EFF S22 OS BLACK/YELLOW 4" BALL HAYWARD LEVER CLOSED OUTSIDE WEST WALL OUTSIDE SHUT OFF OF GW DISPOSAL LINE 
GW-300-03 OS GW 300 03 BLACK/YELLOW 2" CHECK HAYWARD NA NA MAIN PLANT INFLUENT HEADER BACK FLOW PREVENTION 
GW-300-04 OS GW 300 04 BLACK/YELLOW 2" BALL HAYWARD LEVER OPNOR CLSD MAIN PLANT INFLUENT HEADER ALLOWS FLOW TO TK-SOO 
GW-3eO-05 os GW 300 05 BLACK/YELLOW 4" BALL HAYWARD LEVER OPEN TK-SOO TK-SOO INFLUENT SHUT OFF VALVE 
GW-300-06 OS GW 300 06 BLACK/YELLOW 2" BALL HAYWARD LEVER CLOSED MAIN PLANT INFLUENT HEADER MAIN HEADER DRAIN 
GW-300-07 05 GW 300 07 BLACK/YELLOW 2" BUTTERFLY HAYWARD LEVER OPEN MAIN PLANT INFLUENT HEADER ISOLATES GW RECOVERY PIPING DURING WINTER SHUT DOWN 
GW-500-01 05 GW 500 01 BLACK/YELLOW 4" BALL HAYWARD LEVER OPEN TK-500 TK-SOO DISCHARGE SHUTOFF VALVE 
GW-500-02 05 GW 500 02 BLACK/YELLOW 1" GATE HAYWARD LEVER CLOSED P-500 INLET HEADER P-SOO INLET HEADER DRAIN, TK-500 SAMPLE VALVE 
GW-500-03 OS GW 500 03 BLACK/YELLOW 4" BALL HAYWARD LEVER CLOSED P-SOO INLET HEADER EMERGENCY HOSE CONNECTION TO P-S01 
GW-500-04 05 GW SOO 04 BLACK/YELLOW 4" BALL HAYWARD LEVER OPEN P-500 INLET HEADER P-500 INLET SHUT OFF VALVE 
GW-501-01 05 GW S01 01 BLACK/YELLOW 4" BALL HAYWARD LEVER OPEN TK-S01 TK-501 DISCHARGE SHUT OFF VALVE 
GW-S01-02 05 GW 501 02 BLACK/YELLOW 1" GATE HAYWARD LEVER CLOSED P-S01 INLET HEADER P-S01INLET HEADER DRAIN, TK-501 SAMPLE VALVE 
GW-501-03 05 GW 501 03 BLACK/YELLOW 4" BALL HAYWARD LEVER CLOSED P-501 INLET HEADER EMERGENCY HOSE CONNECTION TO P-500 
GW-501-04 05 GW 501 04 BLACK/YELLOW 4" BALL HAYWARD LEVER OPEN P-501 INLET HEADER P-501 INLET SHUT OFF VALVE 
GW-502-01 05 GW 502 01 BLACK/YELLOW 3" CHECK HAYWARD NA NA P-SOO DISCHARGE HEADER BACK FLOW PREVENTION 
GW-502-02 OS GW S02 02 BLACK/YELLOW 3" BALL HAYWARD LEVER CLOSED P-SOO DISCHARGE HEADER P-SOO PUMP TO TANKER TRUCK FOR DISPOSAL 
GW-502-03 05 GW 502 03 BLACK/YELLOW 1" BALL HAYWARD LEVER CLOSED P-500 DISCHARGE HEADER P-SOO DISCHARGE HEADER DRAIN 
GW 505 01 05 GW 505 01 BLACK/YELLOW 2" BALL HAYWARD LEVER OPNOR CLSD MAIN PLANT INFLUENT HEADER ALLOWS FLOW TO TK-501 
GW 505 02 05 GW 50S 02 BLACK/YELLOW 4" BALL HAYWARD LEVER OPEN TK-S01 TK-S01 INFLUENT SHUT OFF VALVE 
GW 505 03 05 GW 505 03 BLACK/YELLOW 2" BALL HAYWARD LEVER CLOSED MAIN PLANT INFLUENT HEADER MAIN HEADER DRAIN 
GW 506 01 05 GW 506 01 BLACK/YELLOW 3" CHECK HAYWARD NA NA P-501 DISCHARGE HEADER BACK FLOW PREVENTION 
GW 506 02 05 GW 506 02 BLACK/YELLOW 3" BALL HAYWARD LEVER CLOSED P-501 DISCHARGE HEADER P-501 PUMP TO TANKER TRUCK FOR DISPOSAL 
GW-506 03 05 GW S06 03 BLACK/YELLOW 1" BALL HAYWARD LEVER CLOSED P-501 DISCHARGE HEADER P-501 DISCHARGE HEADER DRAIN 
GW 5?4 01 05 GW S24 01 BLACK/YELLOW 1" BALL HAYWARD LEVER CLOSED MAIN PLANT INFLUENT HEADER AIR SUPPLY TO WINTERIZATION LINE 
GW 524 02 05 GW 524 02 BLACK/YELLOW 1" BALL HAYWARD LEVER CLOSED MAIN PLANT INFLUENT HEADER GW RECOVERY THROUGH WINTERIZATION LINE 
RGW 503 01 05 RGW 503 01 BLACK/YELLOW 3" BALL HAYWARD LEVER OPEN P SOO DISCHARGE HEADER ALLOWS P-SOO TO REORCULATE TK 500 CONTENTS 

)
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NORTON RESTORAll0N PROJECT  REMEDIAL PROGRAM 

VALVE SCHEDULE ---FLOWMED LINE VALVE TAG COLOR NORMAL 
VALVE CODE PO NO CODE NO. NO. LETR/BCKGR NO SIZE TYPE MANUFACTUREF OPERATOR POSITION LOCAll0N FUNCTION ======= =---RGW-503-02 

RGW-504-01 
05 
05 

RGW 
RGW 

503 
504 

02 
01 

BLACK/YELLOW 
BLACK/YELLOW 

3" 
3" 

BALL 
BALL 

HAYWARD 
HAYWARD 

LEVER 
LEVER 

OPEN 
CLOSED 

MAIN PLANT INFLUENT HEADER 
P-500 DISCHARGE HEADER 

ALLOWS P-500 TO RECIRCULATE TK-500 CONTENTS 
ALLOWS P-500 TO RECIRCULATE TK-501 CONTENTS =::::::=

RGW-504-02 05 RGW 504 02 BLACK/YELLOW 3" BALL HAYWARD LEVER CLOSED MAIN PLANT INFLUENT HEADER ALLOWS P-500 TO RECIRCULATE TK-501 CONTENTS 

RGW-507-01 05 RGW 507 01 BLACK/YELLOW 3' BALL HAYWARD LEVER CLOSED P-501 DISCHARGE HEADER ALLOWS P-501 TO RECIRCULATE TK-500 CONTENTS ~ 
RGW-507-02 
RGW-508-01 
RGW 508-02 
SMP-509 01 
SMP-511-01 
VT-510-01 

05 
05 
05 
05 
05 
05 

RGW 
RGW 
RGW 
SMP 
SMP 
VT 

507 
508 
508 
509 
509 
510 

02 
01 
02 
01 
01 
01 

BLACK/YELLOW 
BLACK/YELLOW 
BLACK/YELLOW 
BLACK/YELLOW 
BLACK/YELLOW 
BLACK/YELLOW 

3" 
3" 
3" 
l' 
1" 
3" 

BALL HAYWARD 
BALL HAYWARD 
BALL HAYWARD 
BALL HAYWARD 
BALL HAYWARD 
BUTTERFLY HAYWARD 

LEVER 
LEVER 
LEVER 
LEVER 
LEVER 
LEVER 

CLOSED 
OPEN 
OPEN 
CLOSED 
CLOSED 
OPEN 

MAIN PLANT INFLUENT HEADER 
P-501 DISCHARGE HEADER 
MAIN PLANT INFLUENT HEADER 
TK-500 
TK-501 
TOP OFTK-500 

ALLOWS P-501 TO RECIRCULATE TK-500 CONTENTS 
ALLOWS P 501 TO RECIRCULATE TK 501 CONTENTS ~ 
ALLOWS P 501 TO RECIRCULATE TK 501 CONTENTS =---
SPARE VALVE REMOVED FROM TK 500 
SPARE VALVE REMOVED FROM TK-501 =----
PERMTS RECOVERY OF TK-500 HEAD SPACE VAPORS =-----

VT 512 01 
VT~513-01 

05 
05 

VT 
VT 

512 
513 

01 
01 

BLACK/YELLOW 
BLACK/YELLOW 

3" 
3" 

BUTTERFLY HAYWARD 
BUTIERFLY HAYWARD 

LEVER 
LEVER 

OPEN 
CLOSED 

TOP OFTK-501 
OUTSIDE WEST WALL 

PERMITS RECOVERY OF TK-501 HEAD SPACE VAPORS=----
OUTSIDE SHUT OFF VALVE FOR TANKER TRUCK VENT ~ 

VT-513-02 
VT-513-03 
VT-MS-01 

05 
05 
05 

VT 
VT 
VT 

513 
513 
515 

02 
03 
01 

BLACK/YELLOW 
BLACK/YELLOW 
BLACK/YELLOW 

1" 
3" 
3" 

BALL HAYWARD 
BUTTERFLY HAYWARD 
BUTIERFLY HAYWARD 

LEVER 
LEVER 
LEVER 

CLOSED 
CLOSED 
OPEN 

INSIDE WEST WALL 
INSIDE WEST WALL 
TK....500 

TANKER TRUCK VENT UNE DRAIN 
INSIDE SHUT OFF VALVE FOR TANKER TRUCK VENT L1~ 
VENTS THE TK-500 SECONDARY CONTAINMENT SHELL=.------==----VT-515-02 

VT-516 01 
05 
05 

VT 
VT 

515 
516 

02 
01 

BLACK/YELLOW 
BLACK/YELLOW 

1/2" 
3" 

PETCOCK ? 
BUTTERFLY HAYWARD 

LEVER 
LEVER 

CLOSED 
OPEN 

TK-500 
TK 501 

TK-SOO SECONDARY SHELL VENT UNE DRAIN 
VENTS THE TK-501 SECONDARY CONTAINMENT SHEL==----===----=VT-516-02 

COND-603 01 
COND 603-02 
COND-603-03 
COND VTS-01 
PLA 601 01 

05 
06 
06 
06 
06 
06 

VT 
COND 
COND 
COND 
COND 
PLA 

516 
603 
603 
603 
VTS 
601 

02 
01 
02 
03 
01 
01 

BLACK/YELLOW 
BLACK/YELLOW 
BLACK/YELLOW 
BLACK/YELLOW 
BLACK/YELLOW 
WHITE/BLUE 

1/2" 
1/2" 
1" 
l' 

1" 

PETCOCK 
BALL 
BALL 
BALL 
BALL 
BALL 

? 
? 
? 
? 
? 
? 

LEVER 
LEVER 
LEVER 
LEVER 
LEVER 
LEVER 

CLOSED 
OPEN 
OPEN 
CLOSED 
OPEN 
OPEN 

TK-501 
VTS KNOCK OUT POT DRAIN UNE 
P-600 
P 600-· 
VTS CONDENSATE PUMP 
AC-600 DISCHARGE 

TK-501 SECONDARY SHELL VENT UNE DRAIN 
CONDENSATE SHUT OFF VALVE 
CONDENSATE SHUT OFF VALVE 
ALLOWS USE OF 20-FOOT P-600 HOSE 
ALLOWS BYPASS OF VTS CONDENSATE PUMP 
AIR SUPPLY TO BUBBLERS SHUT OFF 

:::::-----:=::=-----::= 
---l--PLA 602-01 

PLA-602 02 
PLA 602 03 
VT 414-02 
VT 415 02 

06 
06 
06 
06 
06 

PLA 
PLA 
PLA 
VT 
VT 

602 
602 
602 
414 
415 

01 
02 
03 
02 
02 

WHITE/BLUE 
WHITE/BLUE 
WHITE/BLUE 
BLACK/YELLOW 
BLACK/YELLOW 

1/2" 
1/2' 
1/2" 
6" 
6" 

BALL 
BALL 
BALL 
BUTIERFLY 
BUTIERFlY 

? 
? 
? 

HAYWARD 
HAYWARD 

LEVER 
LEVER 
LEVER 
lEVER 
LEVER . 

CLOSED UTILITY STATION 
OPEN AC-600 DISCHARGE 
OPEN P 600 
OPNOR ClSD VTS PAD 61NCH HEADER 
OPNOR CLSD VTS PAD 6 INCH HEADER 

UTILITY STATION SHUT OFF VALVE 
AIR SUPPLY TO P-600 SHUT OFF 
AIR SUPPLY TO P 600 SHUT OFF -PERMITS/REGULATES AIR FLOW FROM NETWORK 410_ 
PERMITS/REGULATESAIR FLOW FROM NETWORK 430 _ 

VT 
VT 
VT 

416 02 
513 04 
600 01 

, 
06 
06 
06 

VT 
VT 
VT 

416 
513 
600 

02 
04 
01 

BLACK/YELLOW 
BLACK/YELLOW 
BLACK/YELLOW 

6" 
3" 
6" 

BUTIERFLY HAYWARD 
BUTIERFLY HAYWARD 
BUTIERFLY HAYWARD 

LEVER 
LEVER 
LEVER 

OPNOR CLSD 
OPEN 
OPNOR CLSD 

VTS PAD 61NCH HEADER 
VTS PAD 3 INCH HEADER 
VTS PAD 6 INCH HEADER 

PERMITS/REGULATES AIR FLOW FROM NETWORK 420 
PERMITS/REGULATES AIR FLOW FROM TANK HEAD S~ 
PERMITS/REGULATES DlLUll0N AIR FLOW --

)
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1.0 INTRODUCfION 

This Health and Safety Plan (HASP) has been developed by ERM-EnviroClean

Northeast, Inc. (ECNE) for the operation of the Remedial Program at the Norton 

Restoration Site located in Colonie, New York. This HASP designates health and safety 

procedures for all personnel who may be exposed to hazardous materials and conditions that 

may be present during the operational activities. This plan is intended to be used by all Site 

personnel and visitors to the Site. 

The procedures set forth in this HASP are designed to reduce the risk of exposure 

to cpemical substances and physical or other hazards which may be present in the recovered 

ground water or vapors at the Site. The procedures described herein were developed in 

accordance with the provisions of 29 CFR 1910.120-Hazardous Waste Operations and 

~	 Emergency Respbnse, and on the basis of data and information collected during all previous 

Site activities. 

The recommended health and safety guidelines within this HASP should be modified 

as furthepJnformation is made available through sample analyses and on-Site characteriza

tion. 

1.1 Site Location and Description 

The Norton Restoration Site is located in Colonie, New York, north of Norton 

Company's Coated Abrasive Division facility in Watervliet, New York (see Figure 1-1 at the 

end of this chapter). 

The Restoration Site covers a total of 22 acres in the shape of a quarter of a circle. 

The two straight sides of the Site are approximately 1,200 feet long and the curved southern 

1-1 



side is 1,800 feet long. The northern 2 acres of the Site consists of a marshy area containing 

two ponds. This area is situated at a lower elevation than the remainder of the Site and 

likely represents the undisturbed original grade. Within the marsh area is a 1.2 acre area 

of higher relief referred to as the north area. Located to the south are construction and 

manufacturing waste deposits that cover a total of 17.8 acres and extend to within an 

average of 30 feet from the southern property line. Contained within these deposits is the 

five-acre oblong-shaped area (the "Landfill") representing the extent of the industrial fill 

deposits originally mapped in 1965, and confirmed during Site investigations. 

The Landfill was subsequently contained by a bentonite slurry wall and geomembrane 

cap, during the recently-completed construction phase of the project. Refer to Section 1.2. 

The. ~ite is bordered to the north by an electrical substation owned by Niagara 

Mohawk, to the east by an active railroad track belonging to the Delaware and Hudson 

Railroad, and to tte south and west by a former railroad line bed. 

The entire Site is fenced. Primary Site access is gained through lockable gates 

located at the northwest comer of the Site, off of Lansing Lane. The construction contract 

Recorq Drawings contain final Site surveys, which reflect the current extent of improvements 

to the Site, including the Control Building. 

1.2 Site Bacground 

The Site was used as a landfill between 1955 and 1966 for the purpose of filling the 

area to prepare it for possible future development. Much of the waste deposited in the 

Landfill was solid material, such as waste tape rolls and paper. However, quantities of 

liquid waste in 55-gallon drums were also reported to have been deposited in the Landfill. 
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This liquid material was reported to consist of solvents, settling basin sludges and waste 

phenol/formaldehyde type resins. The solvents included toluene, xylene, ethanol, methyl 

isobutyl ketone and methyl ethyl ketone. The landfilling of these wastes stopped in 1966. 

From 1966 to 1973, liquid latex was deposited in five surface holding lagoons on the 

Site. The latex sealed the bottom of the lagoons and eventually dried to form a hard 

rubbery material. In addition, flyash from the manufacturing facility's boiler house was 

deposited in the Landfill during the same period. From 1973 to 1980, the Site was used for 

disposal of only construction waste and flyash. From 1980 to date, the Landfill has been 

inactive. The amount of waste deposited in the Landfill can not be accurately established. 

As a result of these past disposal activities, Norton was required by NYSDEC to 

perform P~e I and Phase n environmental investigations. The results of these 

investigations indicated that the Site posed a significant threat to public health or the 

environment, and ~SDEC subsequently reclassified the Site as a Class 2 site, and required 

that a Remedial Investigation/Risk Assessment be performed. 

The RI/RA delineated the extent of contamination and evaluated the effects of Site 

conditions on human health and the environment. Contamination was identified to exist 

exclusively within the Landfill area, and to consist of volatile organic compounds (YOCS) 

and semi-volatile compounds in the ground water and soiL 

A Feasibility Study (FS), completed in 1991, evaluated several remedial alternatives 

for the Site. The recommended alternative in the FS, which was accepted by NYSDEC, was 

containment of the environmental contaminants, together with ground water recovery and 

soil vapor recovery and treatment. 
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This alternative was implemented by the construction of the Remedial Design in 

1992. The Remedial Design includes a 2,000 linear-foot bentonite slurry wall around the 

Landfill; an impermeable very-low-density polyethylene (VIDPE) cap over the top of the 

Landfill which is keyed into the slurry wall; a ground water recovery and storage system; and 

a vapor recovery and treatment system. The majority of the recovery and storage equipment 

is located in the Control Building (the "Building"), which was also constructed as part of the 

Remedial Design. The constructed portion of the Remedial Design will be referred to 

throughout this HASP as the "Plant". 

1.3 Restoration Plant Description 

The Plant contains a ground water recovery and storage system, a vapor recovery and 

treatment system, and support systems. The ground water storage system and support 

systems are housed in the Building. All components of these systems are described in detail 

in Chapters 7, 8 and 9 of the O&M Manual. The Plant is also equipped with a computer, 

which is used for monitoring, data acquisition, and a few control features, and is described 

in Chapter 10 of the O&M Manual. 

The ground water recovery system consists of a network of ground water recovery 

trenches and wells. The o~rator should refer to Contract Record Drawings C-5 and C-6 
- '1<':' ., 

for the layout of the recovery trenches and wells. Each recovery well contains a submersible 

pump which pumps ground water to the ground water storage tanks located in the Building. 

On-Site treatment of the recovered ground water was not provided for in the Remedial 

Design. The collected ground water will be transported by tanker truck to an off-Site 

disposal facility. 

Water in the storage tanks is continuously recirculated by the ground water transfer 

pumps, to prevent solids from settling to the bottom of the tanks. These pumps can also 
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be used to transfer the contents of one tank to the other tank, and to pump the tank 

contents to the tanker trucks, if necessary. 

The vapor recovery system consists of a network of recovery wells, which are piped 

to the vapor treatment system (vrs) located outdoors on the east side of the Building. The 

vrs contains a vacuum blower which is used to extract the Landfill vapors from the Landfill 

and convey them to the treatment system The vapors pass through a knockout pot, where 

moisture is removed from the airstream and collected, then to a thermal oxidizer where the 

organic contaminants in the vapor stream are destroyed by thermal oxidation. The extracted 

vapors are discharged to the atmosphere after treatment. The VTS also removes vapors 

fropl the headspace of the ground water storage tanks. The tank vapors are combined with 

the recovered Landfill vapors for treatment. 

'-" A condensate pump, located in the Building, is used to pump collected water from 

the vapor treatment system's knockout pot to the ground water storage tanks. 

1.4 Potential Ground Water and Landfill Vapor Hazards 

As mentioned in Section 1.2 of this HASP, ground water contamination within the 

Landfill consists of VOCS and semi-volatile compounds. Table 1-1 located at the end of this 

chapter, lists the primary ground water contaminants identified in the Landfill to date, which 

may be encountered during operation of the Plant. 

The most prevalent compound is toluene, which has been identified at concentrations 

as high as 90 parts per million (ppm). Other contaminants include benzene, ethylbenzene, 

xylenes, and 1,2-dichloropropane in the 0-200 parts per billion (ppb) range. Free product 

resins and glues are also expected to be encountered during the ground water recovery 

process, but have not been conclusively identified in any ground water samples. 
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A vapor recovery pilot study was conducted prior to construction activities, to 

evaluate the quantity and quality of contaminated vapor that would be recovered from the 

soil pore space within the vadose zone of the Landfill. For this project, the vadose zone 

extends from the ground water table to the geomembrane cap. 

Pilot study results indicated the typical vapor recovery stream will contain the 

following constituents: 

1. Methane 9% 

2. VOCS 0.1 % (1,000 ppm) 

The VOC portion of the vapor stream consists of the following: 

a. Toluene 87.1 % of VOCS 

b. Xylenes 7.9% ofVOCs 

c. Ethylbenzene 3.3% of VOCS 

d. Benzene 0.8% ofVOCs 

The concentrations i~entified above are maximum concentrations, which are expected 

to decrease over time as the vapor recovery system is operated. These compounds and 

associated exposure limits, are listed in Table 1-1 at the end of this Chapter. 

The primary routes of exposure to VOCs are expected to be through inhalation of 

vapors and by skin contact, due to handling (e.g., sampling) of the recovered ground water 

and vapors. The entire Plant processes are contained, therefore, exposure to VOCs is not 

expected to occur while the Plant is operating normally. Direct contact with untreated 

ground water should be avoided, so as to prevent ingestion or absorption through eyes or 

open cuts of the skin. 
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TABLE 1-1 
POTENTIAL CHEMICAL HAZARDS 

W 

Compound PEL Recommended 
and TWA-STEL Monitoring 

CAS Number CelI(C)/Skln(S) Dealgnatlon Characteristics Instruments 

::;::::::::> 

Volatile Organic 
:111·1111Compounds: 

Benzene 1 ppm Sppm 3,000 Co\or1e8s Uquld FlO, PIO*, 
71-43-2 ppm Aromatic Odor Colorimetric 

Carbon Disulfide 4 ppm 12 ppm 500 ppm Colorless Uquld PIO,* 
75-15-0 (S) (S) Sweet ether-like Colorimetric 

Odor 

1,2-Dichloropropane 75 ppm 110 ppm 2,000 CoJor\eS8liquld FlO 
78-87-5 ppm Chloroform-like 

Odor 

EthyJ Benzene 100 ppm 125 ppm 2,000 Colorless Uquld FlO, PIO* 
100-41-4 ppm Aromatic Odor 

Methane Colorless gas FlO 
74-82-8 mild, sweet Odor 

1,1,2,2 Tetrachloro- 1 ppm 150 ppm Colorless Uquld FlO 
ethane (S) Chloroform-like Colorimetric 
79-34-5 Odor 

Toluene 100 ppm 150 ppm 2,000 Colorless Uquld FlO, PIO* 
108-88-3 ppm Pungent Odor 

Sweet 

Trichloroethylene 50 ppm 200 ppm 1,000 Colorless Uquld FlO, PIO* 
79-0HI ppm Chloroform Odor 

Xylenes 100 ppm 150 ppm 1,000 Colorless Uquld FlO, PIO* 
1330-20-7 ppm Aromatic Odor 

Explosive 
Range 

¥liQl
.:::~H~) 

1.3 - 7.9 

1.3 - 50.0 

3.4 - 14.5 

1.0·6.7 

5.0 - 15.0 

None 

1.2 - 7.1 

8.0 -10.5 
(at n"lo F) 

1.1 - 7.0 

* PIO used on-Site should have a 10.2 eV lamp or a 10.6 eV lamp. FlO Is a Flame Ionization Detector. PIO Is a Photo Ionization Detector. 

(1) Permissible Exposure Umlt (pEL) is the exposure, inhalation, or dermal permissible exposure limit as promUlgated by 29 CFR 1910.1000 (Table 
Z-1-A). 

(2) Time weighted Average (TWA) Is the employee's average exposure In any 8-hour work shift of a 4().hour work week. An employee's exposure 
to a material listed In this table, in any &hour work shift of a 4().hour work week, shall not exceed the &hour TWA PEL given for that material 
in the table. 

(3) 
Short Term Exposure Umlt (STEL) Is the employee's 15-minute TIme Weighted Average (TWA) Permissible Exposure Umlt (PEL). An 
employee's exposure to a material listed In this table, In any 15-mlnute period during any work shift, for no more than four 15-mlnute periods 
during any &hour work shift, with at least 60 minutes between successive 15-mlnute period exposures, shall not exceed the STEL given for 
that material listed. 

(4) 
Immediately Dangerous to ute or Health (I0LH) Concentration, as established by the NIOSH/OSHA Standards Completion Program (SCP), 
is the atmospheric concentration of any toxic, corrosive, or asphyxiant substance that poses an immediate threat to life or would cause 
Irreversible or delayed adverse health effects or would Interfere with an Individual's ability to escape from a dangerous atmosphere. 

Ceiling (C) Is a concentration that should not be exceeded at any time.
 
Skin (S) Is a designation that the material can penetrate through the skin.
 



TABLE 1-2
 
PHYSICAL SAFE'IY CONCERNS
 

Procedures Used to 
Monitor/Reduce Hazard 

LocationDescription 

Control Building Ensure that OSHA guards 
are in place near moving 
parts. Do not wear loose-
fitting clothing when work
ing on equipment. 

Pumps, air compressor 

Throughout PlantWiring in MCP, Refer to Section 8.7 of this 
junction boxes, etc. HASP. 

Stormwater, sewer Along southern and eastern Verify number and 
property boundary location of utilities prior to 

any required excavation or 
drilling procedures. ,.,
 

Ground water and Landfill, and the east side of Verify number and
 
vapor recovery piping,
 the Building. location of utilities prior to 
bubbler and electrical any required excavation or 
lines. drilling procedures. 

. Vaults, storage tanks Refer to Section 8.6 of this 
HASP. 

Surface water Wetlands at the north of the At least two workers 
Site. present for any work 

conducted near the 
wetlands. 

Above ground Along west side of the Site. Maintain at least 10 feet of 
total clearance. 

Hot and/or cold Protection as designated by 
weather activities HASP. 

Hazard 

Mechanical equipment 
moving parts 

Shocks from electrical 
equipment 

Underground Utilities 

. 

Confined space entry 

Water 

Power lines 

Temperature extremes 



2.0 PERSONNEL RESPONSIBILIDES
 

Plant Safety Officer 

The Plant operator is duly appointed as the Plant Safety Officer (PSO) to act in a 

supervisory capacity over, and is solely responsible for, the implementation of the procedures 

and requirements of this HASP. The duties and responsibilities of the PSO include, but are 

not limited to: 

1.	 Ensuring that all Plant personnel and visitors have read this HASP and are 
familiar with its contents. 

2.	 Ensuring that all Plant personnel and visitors conduct activities in and around 
the Plant in accordance with this HASP. 

3.	 Prohibiting, correcting, modifying, or suspending any unsafe activities or work 
practices that may violate the requirements or intentions of this HASP. 

4.	 Ensuring the availability of appropriate health and safety equipment in 
acceptable condition. 

5.	 Ensuring the proper use of health and safety equipment by all personnel. 

6.	 Ensuring that all Plant personnel and maintenance workers have received the 
required training and medical surveillance examinations appropriate for the 
specific tasks they are to perform. 

7.	 Interpreting and revising, as needed, the procedures and requirements of this 
HASP. 
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3.0 MEDICAL MONITORING AND PERSONNEL TRAINING REQUIREMENTS 

3.1 Medical Monitoring 

The Occupational Safety and Health Administration (OSHA) has established 

requirements for a medical surveillance program designed to monitor and reduce health 

risks for employees who may potentially be exposed to hazardous materials. This program 

has been designed to provide baseline medical data for each employee involved in 

hazardous waste operations. Each employee must undergo testing and training, including 

field activities and determination of his/her ability to wear personal protective equipment, 

such as chemical resistant clothing and respirators. The medical examinations must be 

administered on a pre-employment, annual, and exit basis, and as warranted for the 

hazardous materials identified in Section 1.4 of this HASP. These examinations shall be 

provided by employers without cost or loss of pay to the employee. 

All Plant personnel, maintenance technicians, and visitors performing activities that 

present a potential for exposure to hazardous substances, are required to participate in a 

medical monitoring program meeting specifications of 29 CFR Part 1910.120. The 

examining physician is required to make a report to the employer of any medical condition 

which would place employees at increased risk of wearing a respirator, performing work, or 

wearing other personal protection equipment. A physician will specify respiratory protection 

clearance, or the user's ability to wear a respirator of any type for an 8-hour period. Each 

employer (Le., Contractor) engaged in Site work shall assume the responsibility of 

maintaining Site personnel medical records as regulated by 29 CFR 1910.20 where 

applicable. 

A medical program is required for all Plant personnel or visitors who wear or may 

wear respiratory protection as regulated by 29 CFR 1910.134 (Note: This includes disposable 

3-1
 



dust-type respirators). This program must determine an individual's ability to wear 

respiratory protection while performing designated duties. All elements of the OSHA 

respiratory protection standard (1910.134) must be complied with, and will be verified by 

the PSO. Each employee will be covered under their employer's respiratory protection 

program. 

3.2 Personnel Training 

All Plant personnel and visitors engaged in potentially hazardous field activities are 

required to participate in a health and safety training program that complies with OSHA 

regtJlation, 29 CFR 1910.120 prior to working at the Site. This program must instruct 

employees on the intent of the standard, health and safety principles and procedures, proper 

operation ofmonitoring instruments, use ofpersonal protective equipment, decontamination, 

and Site-specific emergency plans. Each employer engaged in Site activities shall assume 

responsibility for maintaining employee Site training records. 

In addition, personnel may be required to undergo task-specific training, as deemed 

appropriate by the PSO, prior to the start-up of any given task. This training will be 

performed and documented by the PSO. The Site-specific training will address potential 

hazards and associated risks, Site operating procedures, emergency response and Site control 

methods to be employed. A copy of this Health and Safety Plan must be made available 

to all Plant personnel. 

Exhibits 1 thru 3 located at the end of this HASP shall be completed by all Site personnel 

required to undergo medical monitoring and personnel training, prior to each person 

working at the Site. 
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4.0 AIR MONITORING AND PERSONAL PROTECTIVE EQUIPMENT 

4.1 Air Monitorine 

This section describes the monitoring criteria to be implemented during specific Plant 

O&M activities. Monitoring instruments to be used during Plant O&M activities are also 

discussed. All monitoring instruments and health and safety equipment to be used must 

meet the established requirements set forth by OSHA, Mine Safety and Health Administra

tion (MSHA), NIOSH and state agencies, where applicable. Action levels based on 

monitoring results are presented in Section 4.2. 

As discussed in Section 1.4, the primary ground water and vapor contaminants at the 

Site. are VOCS. Significant concentrations of methane are also present in the Landfill 

vapors. Because of the toxicity and combustibility of these compounds, and the fact that 

methane is a simple asphyxiant, monitoring for these compounds is required during the 

operation and maintenance (O&M) activities listed below. Total volatile organic compound 

(TVOC), combustible atmosphere (percent LEL) and oxygen monitoring (percent oxygen) 

must be implemented during these activities. 

1.	 Inside any recovery vault prior to entry into the vault, and continuously while 
Plant personnel are inside the vault. (Refer also to Section 8.6.) 

2.	 Inside the ground water storage tanks prior to entry, and continuously while 
Plant personnel are inside a storage tank. (Refer also to Section 8.6.) 

3.	 Prior to entering the Building in the event of a spill (including a shunt trip), 
and continuously while Plant personnel are inside the Building responding to 
the spill. 

4.	 During sampling of the ground water storage tanks, monitoring should be 
conducted for TVOCs only. 
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In addition, quarterly TVOC concentrations should be obtained around the vrs and 

inside the Building, in order to establish background levels of contaminants. This will also 

ensure that VOCs are not unknowingly being emitted into these areas, and will indicate the 

presence of any problems so that these problems can be corrected shortly after they occur. 

During the above-mentioned activities, TVOC concentrations are to be monitored 

continuously in the breathing space with an FID organic vapor meter (Century Model 128 

OVA or equivalent) and a PID organic vapor meter (MicroTip, HNU, or equivalent). 

Monitoring for percent lEL and oxygen is to be conducted continuously with a combination 

explosimeter/oxygen meter (ENMET Tritector or equivalent). TVOC concentrations, 

percent LEL and percent oxygen will be used as action level criteria for evacuating work 

areas, upgrading or downgrading the level of personal protection, or implementing 

additional precautions, procedures, or engineering controls. In some situations, the PSO 

may reduce the extent of monitoring if initial measurements indicate that exposure to air 

contaminants is unlikely. 

4.2 Action Levels 

The following action levels have been established for activity cessation, evacuation 

of personnel from the work area, emergency response, implementation of special
 

.. procedures, and the upgrade or downgrade in the level of personal protective equipment.
 

The action levels are based upon OSHA Permissible Exposure Limits (PELs) and Action
 

Levels promulgated by 29 CFR 1910.1000, 1910.1028, and chemical or physical characteris


tics of the contaminants. Descriptions of the various levels of personal protection are
 

presented in Section 4.3. 

Note:	 All action levels presented in this section must be applied during confined space 

monitoring in the following order: oxygen deficiency, combustible gas, TVOCs. 
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4.2.1 lVOC Action Levels 

Whenever ambient air monitoring indicates a total volatile organic compounds 

(lVOC) concentration above detectable limits, specific monitoring for benzene, 

carbon disulfide, and 1,1,2,2,-tetrachloroethane must be performed with colorimetric 

tubes. A hand pump with a colorimetric indicator tube for each of these three 

compounds will be utilized to detect the presence of these compounds. If benzene, 

carbon disulfide, or 1,1,2,2-tetrachloroethane are indicated in the colorimetric tubes, 

the action levels presented below will apply. 

Action Levels for Benzene. Carbon Disulfide. and 1.1.2.2-Tetrachloroethane 

Colorimetric Required Action and/or Level 
Tube Reading of Personal Protection 

Background level below Level D personal protection 
detectable limit for 
direct-read equipment 

Detectable limit to 25 ppm Evacuate all personnel from area, 
implement engineering controls 
and/or upgrade to Level C per
sonal protection with full face 
organic vapor cartridge respirators. 

25 ppm to 1000 Evacuate all personnel from area, 
implement engineering controls, 
and/or upgrade to Level B with 
pressure demand supplied air full 
face respirators. 

As established by 29 CFR 1910.1028, the OSHA Action Level concentration 

for benzene in air is 0.5 ppm averaged over an 8-hour work day. If benzene is 
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detected, these requirements will remain in effect until subsequent monitoring 

indicates benzene concentrations below detectable limits. 

Action Levels for Remaining Compounds 

In areas where air monitoring results indicate no potential for exposure to 

benzene, carbon disulfide, or 1,I,2,2-tetrachloroethane, but indicate total volatile 

organic compound (TVOC) concentrations at or above 25 ppm above background 

in the breathing space, the following action levels will be followed to account for the 

presence of compounds having the next lowest PEls listed in Table 1-1. 

TVOC Required Action and/or Level 
Concentration (ppm) of Personal Protection 

Background level below Level D personal protection 
detectable limit to 25 ppm 

25 ppm to 100 ppm Evacuate all personnel from area, 
implement engineering controls, 
and/or upgrade to Level C person
al protection with full face organic 
vapor cartridge respirators 

100 ppm to 1000 Evacuate all personnel from area, 
implement engineering controls, 
and/or upgrade to Level B with 
pressure demand supplied air full 
face respirators. 

In addition, whenever TVQC concentrations are detected at or above 500 

ppm, combustible atmosphere (Le. percent LEL) monitoring must be performed. 

The action levels may be amended as deemed appropriate by the PSO. 
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4.2.2 Combustible Gas Action Levels 

H combustible gas (percent LEL) monitoring indicates the presence of 

combustible gases at or above 1 percent of the LEL all workers should be evacuated 

from the area, and steps implemented to ventilate the area. Plant personnel should 

not reenter the area until monitoring indicates a combustible gas concentration below 

1 percent LEL 

Note: Any detectable levels of combustible gas would also indicate a high concentra

tion of VOCsI therefore, TVOC monitoring must also be implemented as described 

in Section 4.2.1 of this HASP. 

4.2.3 Oxygen Deficiency Action Levels 

When confined spaces are entered, oxygen deficiency monitoring must be 

implemented first, since low oxygen concentrations can affect the other monitoring 

devices. Percent LEL monitoring should then be conducted, followed by TVOC 

monitoring. 

The normal oxygen concentration in air is approximately 21 percent. H 

percent oxygen monitoring (in confined spaces) indicates an oxygen concentration 

below 19.5 percent, all personnel in the confined space must be evacuated to fresh 

air areas. Before work can continue, the confined space must be ventilated to 

increase the oxygen concentration to greater than 19.5 percent, or workers entering 

the space must be equipped with Level B respiratory protection. 
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4.3 Personal Protective Equipment 

Types of protective clothing and equipment to be used during operational activities 

are discussed in this section. The levels of personal protection specified in this section are 

based upon OSHA guidelines presented in 29 CFR 1910.120 - Appendix B. All personal 

protective equipment used must be National Institute for Occupational Safety and Health 

(NIOSH) and American National Standards Institute (ANSI) approved. 

The PSO, will determine when it is necessary to upgrade, downgrade or modify levels 

of protection. 

All Plant personnel involved with activities requiring respiratory protective equipment 

are required to be "fit-tested" with appropriate respirators according to the procedures 

established by 29 CFR 1910.134. Level D equipment must be available for normal 

operational activities. Level C protective equipment, as described in this HASP, must be 

available at a minimum for those activities performed in areas of potential exposure to 

VOCs, including entry into the storage tanks. 

Level B equipment should be readily available, although not necessarily at the Site, 

for use in entering the storage tanks or other planned confined space entry. 

Descriptions of Levels D, C, and B personal protective equipment are described 

below. 

Level D Protection Equipment 

a. Coveralls or a work uniform affording protection for nuisance contamination 

b. Steel-toe, steel-shank work boots 
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c. Hard hat 

d. Safety glasses or splash goggles 

Optional Level D Protection EQuipment 

Hearing protection 

Disposable outer coveralls such as Tyveks or equivalent 

Disposable chemical-resistant rubber overboots 

Chemical resistant gloves 

Level C Protection Equipment 

a.	 Full-face air purifying respirator (APR) equipped with appropriate organic 
vapor canisters and/or other chemical cartridges. Powered air purifying 
respirators may be utilized if specified by the PSO. 

b.	 Outer chemical-resistant (recommend nitrile or neoprene) gloves and inner 
latex surgical gloves. 

c.	 Chemical-resistant clothing such as Poly-coated Tyveks or Saranex. Suits will 
be hooded and one piece with booties and elastic wrist bands. 

d.	 Steel-toe, steel-shank: work boots. 

e.	 Hard hat 

Optional Level C Protection EQuipment 

Escape SCBA 

Hearing protection 

Temperature control systems (such as a cooling vest) 
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Level B Protection Equipment 

a.	 Self-contained breathing apparatus (SCBA) in a pressure demand mode, or 
supplied air respirator, with escape SCBA bottle, in the pressure demand 
mode. 

b.	 Chemical-resistant clothing such as Poly-coated Tyveks or Saranex. Suits will 
be hooded and one piece with booties and elastic wrist bands. 

c.	 Chemical resistant (recommend nitrile or neoprene) outer gloves and inner 
latex surgical gloves. 

d.	 Steel-toe, steel-shank work boots with rubber overboots. 

e.	 Chemical-resistant tape over protective clothing (as necessary). 

f.	 Hard hat 

Optional Level B Protection Equipment 

Hearing protection 

"Walkie-talkie" or similar two-way radio communication system 

Temperature control systems (such as cooling vest) 
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5.0 DECONTAMINATION 

5.1 General Personnel Decontamination 

Plant personnel may be exposed to contaminants in a number of ways, despite the 

most stringent protective procedures. While performing Site duties, Site personnel may 

come in contact with vapors, gases, mists, particulates in the air, or other media. Monitoring 

instruments and Site equipment may also be exposed to hazardous substances. 

In general, decontamination involves scrubbing with a detergent/water solution 

foll~wed by clean water rinses. All disposable items shall be disposed of in a dry container. 

Certain parts of contaminated respirators and SCBAs, such as harness assemblies and cloth 

components, are difficult to decontaminate. Ifgrossly contaminated, they will be soaked for 

a period of time and recleaned. Rubber components shall be soaked in detergent water and 

scrubbed with a brush. In addition to being decontaminated, if they become soiled from 

exhalation or perspiration, all respirators, non-disposable protective clothing, and other 

personal articles must be sanitized before they can be used again. The respirator user will 

be responsible for the proper maintenance, decontamination, and sanitizing of his or her 

own respirator equipment, and non-disposable personal protective equipment. 

5.2 General Decontamination Procedures 

The following procedures have been established as minimum guidelines for proper 

decontamination. These procedures must be followed by personnel leaving an area of 

contamination. The decontamination process shall take place at a reasonable distance from 

any area of potential contamination. 
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Personnel leaving a contaminated area will be required to follow the decontamination 

procedures prescribed in the following section. 

Portable wash stations shall be utilized for easy and efficient access. The wash 

station shall consist of a potable water supply, hand soap and clean towels. Portable sprayer 

units filled with detergent water solution and potable water shall also be available to wash 

and rinse off grossly contaminated boots, gloves and equipment. The PSO will monitor 

decontamination procedures to ensure their effectiveness. 

5.3 Specific Decontamination Procedures 

The decontamination procedures listed on the following page shall be implemented 

during Plant activities when personnel or equipment come in contact with contaminated 

substances. The majority of the equipment listed in these procedures is optional, and will 

not be used during all work activities, therefore, the applicable decontamination steps should 

be skipped when not appropriate. 

Step 1:	 Deposit contaminated equipment (tools, sampling devices, monitoring 

instruments, etc.) onto plastic drop cloths. 

Step 2:	 Overboots and outer gloves shall be scrubbed with a decontamination solution 

of soap and water, and then rinsed with generous amounts of water. 

Step 3:	 Remove tape, overboots and outer gloves, and place them in a container with 

a plastic liner. 

Step 4:	 Completelywash chemical-resistant suit, SCBA or respirator, and inner gloves, 

and then thoroughly rinse. 
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Step s.. .	 Remove SCBA or respirator. Attempt to keep face/glove contact to a 

minimum. 

Step 6:	 Decontaminate, clean, and dry all sampling and monitoring equipment, and 

place in an area away from the decontamination pad. 

Step 7:	 With care, remove chemical-resistant suit. The exterior of the suit shall not 

come into contact with any inner layers of clothing. 

Step 8:	 Remove inner gloves and deposit in plastic-lined container. 

Step 9:	 Wash hands and face thoroughly. If highly toxic, skin corrosive, or skin

absorbent materials are known or suspected to be present, a shower should 

be taken. 

All decontamination wash waters should be pumped to the storage tanks. 

Refer to Section 9.5.4 of the O&M manual. 
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6.8 SITE ACCESS AND SAFElY REQUIREMENTS FQR VISITORS 

6.1 Site Access 

Access to the Plant will be limited to authorized personnel. Such personnel include 

the operator, other Plant personnel, designated Norton Company representatives, and 

representatives of NYSDEC and local authorities. Access into certain areas will be limited 

to those authorized personnel wearing appropriate personal protective equipment. The 

Plant will also be monitored by the PSO to ensure personnel do not enter without proper 

personal protection. 

6.2 Visitor Safety Requirements 

All Plant personnel and visitors are required to sign in at the Building. All visitors 

must be briefed on basic health and safety requirements, provided with appropriate health 

and safety equipment, and escorted by Plant personnel at all times while visiting the Plant. 

6-1
 



7.0 EMERGENCY RESPONSE
 

7.1 Objectives 

This section presents procedures for responding to medical emergencies at the Plant, 

or conditions causing an immediate threat to health and safety. A more comprehensive 

Emergency Response Plan is presented in Chapter 14 of the O&M manual. 

7.2 Responsibilities 

The PSO will be responsible for responding to all emergencies, and must ensure that 

a map which details the route to Samaritan Hospital, and the list of emergency telephone 

numbers (Table 7-1), are posted in the Building. 

7.3 Accidents and Injuries 

Once the Plant personnel are aware of an emergency condition, all persons in and 

around the Plant are to be notified and instructed what to do. The PSO may direct another 

person to contact emergency services and local authorities, as required, or should assume 

these responsibilities himself. 

Telephone numbers of emergency contacts are given in Table 7-1. 

H the emergency involves personnel injuries, the local Emergency Medical Service 

(EMS) should be contacted immediately. The PSO, or a person the PSO designates, should 

be prepared to provide the following information: 

1. Exact location of the emergency 
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2. Phone number he/she is calling from 

3. Type of injury(ies) 

4. How many persons have been injured 

5. What assistance or first aid is being given to the injured person(s) 

Do NOT hang up unless told to do so. In most cases, the EMS dispatcher will require the 

caller to stay on the phone. 

When emergency response authorities arrive, Plant personnel shall immediately 

inform them of the details of the situation and what type of chemicals and hazards may be 

encountered on the Site. 

If the injured person can be moved and an ambulance is not immediately available, 

the person should be taken to Samaritan Hospital in Troy, New York. 

Table 7-2 lists the signs and symptoms of various injuries, chemical exposure, and 

shock. 

First Aid 

First aid is to be administered only by qualified persons trained in first aid 

procedures, by an individual who is directed by EMS personnel, or by a physician. 

Table 7-3 lists basic procedures for assisting an injured person. 
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TABLE 7-1 
EMERGENCYCONTA~ 

Maplewood Fire Department (518) 783-2811 

Colonie Police Department (518) 783-2811 

Emergency Medical Services (EMS) (518) 783-2811 

Samaritan Hospital Emergency Room (518) 271-3424 
2215 Burdett Ave., Troy, NY 

Local Poison Control Center (518) 783-2811 

National Poison Control Center (800) 962-1253 

Norton Company: Paul Rappleyea Office: (518) 226-2200 

Home: (518) 943-4877 

NYSDEC Emergency Action Hotline (800) 457-7362 

Directions to Samaritan Hospital: 

(A hospital route map is included in the HASP, as Figure 7-1) 

Site to Lansing Lane, make a right tum onto Lansing Lane 

•	 North on Lansing Lane to Elm Street, make a right tum onto Elm Street 

•	 East on Elm Street to N.Y.S. Rte 32, make a left tum onto N.Y.S. Rte 32 

•	 North on N.Y.S. Rte 32 to Entrance to 1-787, make two right turns onto 1-787 South 

•	 South on 1-787 to Rte 7 East 

•	 East on Rte 7 to Burdett Ave., Troy, make a right tum onto Burdett Ave. 

South on Burdett Ave to Samaritan Hospital 

•	 (Travel time 5 to 10 minutes) 



Type of Injury 
or Exposure 

Chemical Exposure, 

Heat Stroke 

Heat Exhaustion 
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REFERENCE OF COMMON SYMPTOMS
 

Synmtom 

Symptoms of chemical exposure, ingestion or inhalation may include one or 
more of the following: 

Abnormal Pulse 
Behavioral changes 
Breathing difficulties or abnormal breathing 
Changes in complexion or skin color 
Convulsions 
Coordination difficulties 
Coughing 
Dizziness or drowsiness 
Drooling 
Diarrhea 
Fatigue and/or weakness 
Irritation of eyes, nose, respiratory tract, skin, throat, mouth, or lips 
Headache 
Itching 
light-headedness 
Nausea/vomiting 
Skin irritation or rash 
Sneezing 
Sweating 
Tearing 
Tightness in the chest 
Unconsciousness 

Signs and symptoms of heat stroke are hot, red skin; very small pupils; and 
very high body temperature - sometimes as high as 105 degrees. H the victim 
was. sweating from ,heavy work or exercise, his or her skin may be wet; 
otheIWise, it will feel dry. 

The usual signs and symptoms of heat exhaustion are cool, pale, and moist 
skin; heavy sweating; dilated pupils, headache, nausea; dizziness; and 
vomiting. Body temperature will be nearly normal. 
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TABLE 7-3
 

BASIC FIRST AID PROCEDURES 

1.	 Be calm and quickly evaluate the emergency. 
2.	 Contact EMS. 
3.	 Do not move the injured person unless necessary or instructed to do so. 
4.	 H possible, move any physical and chemical hazards away from the area of the 

injured person. 
5.	 Take care of the most serious injuries first; bleeding must be stopped, breathing must 

be restored, etc. 
6.	 Cover injured person to keep warm. 
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8.0 SPECIAL PRECAUTIONS AND PROCEDURES 

8.1 Potential Risks 

The operational activities at the Norton Site pose potential exposure risks from both 

chemical and physical hazards. The potential for chemical exposure to hazardous substances 

is significantly reduced through the use of personal protective clothing, engineering controls 

and implementation of safe work practices. 

Physical hazards may be encountered during activities involving heavy equipment, 

te~perature extremes, overhead or underground utilities, confined space entry, and 

electrical equipment. This HASP establishes precautionary measures to reduce the risks of 

these hazards. The hazards are addressed below. 

8.2	 General Safety Practices 

The following are important safety precautions which will be enforced on the Site. 

1.	 Eating, drinking, chewing gum or tobacco, smoking or any practice that 
increases the probability of hand-to-mouth transfer and ingestion of material 
is prohibited in any work area 

2.	 No smoking is allowed on the Site. 

3.	 The hands and face must be thoroughly washed upon leaving the Site and 
before eating, drinking, or ~ny other activity. 

4.	 Whenever decontamination procedures for outer garments are in effect, the 
entire body should be thoroughly washed as soon as possible after the 
protective garment is removed. 
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5.	 No excessive facial hair which interferes with the effectiveness of a respirator 
will be permitted on personnel required to wear respiratory protection 
equipment (Le., personnel must be clean shaven). The respirator must seal 
against the face so that the wearer receives air only through the air purifying 
cartridges attached to the respirator. 

6.	 Contact with potentially contaminated surfaces shall be avoided whenever 
possible. Personnel, wherever possible, shall not walk through puddles, mud, 
or other discolored surfaces; kneel on ground; lean, sit or place equipment on 
drums, containers, vehicles or the ground. 

7.	 Medicine and alcohol can increase the effect of exposure to certain com
pounds. Alcoholic beverages shall not be consumed by Plant personnel prior 
to work on the Site. Prescribed drugs should also be avoided if possible, or 
the PSO notified of the condition. 

8.	 Respirators shall be issued for the exclusive use of one worker and shall be 
cleaned after each use. If a respirator is used by more than one user, 
disinfection is mandated. 

9.	 Cartridges for air-purifying respirators in use shall be changed as needed. 

10.	 All unsafe equipment left unattended shall be identified by a "DANGER, DO 
NOT OPERATE" tag. 

8.3 Heayy Machinery/Eguipment 

Heavy machinery and equipment will be present on the Site regularly. Tanker trucks 

will be transporting approximately two shipments of ground water every week. In addition, 

drill rigs, lawn tractors or other equipment may be required periodically at the Site. All 

Plant personnel must remain aware during activities that involve the use of heavy equipment 

or machinery. It is essential that all personnel exercise extreme caution during operation 

of equipment and machinery to avoid physical injury to themselves or others. 
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8.4 -Heat Stress and Cold Stress 

Heat stress and cold stress may pose a threat to the health and safety of Site 

personnel. 

During warm weather, work/rest regimens may be required so that personnel do not 

suffer adverse effects from heat stress, especially when working outdoors or when donning 

personal protective equipment. Special clothing and an appropriate diet and fluid intake 

are recommended to all Plant personnel, to further reduce these heat hazards. A good rule 

of thumb to prevent dehydration from heat stress is that fluid intake should equal fluid loss 

frOID the body, which can be accomplished through frequent small intakes of water. 

During cold weather, Plant personnel should dress in layers, and wear appropriate 

clothing for the expected temperatures, tasks, and conditions. This is especially important 

for field work that may be conducted during the winter months. 

8.5 UndeIJID)und/Overhead Utilities 

Plant personnel shall undertake extreme caution when work activities are required 

to t~e place near existing buried utilities, and must ensure that equipment and machinery 

are kept clear of all overhead utilities. 

All utilities installed during the construction phase of this project are shown on the 

Record Drawings. 
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8.6 Confined Space Entry 

8.6.1	 Introduction 

All Confined space entry will be conducted in accordance with Norton 

Company's confined space entry program. This program will meet the requirements 

of OSHA's Permit-Required Confined Space Standard (1910.146). A copy of the 

standard is included as Exhibit 4 to this HASP. 

When a worker enters a confined space, he or she enters an environment 

which must be understood and controlled. The confined space may contain 

flammable material, toxic gases or vapors and/or be deficient or enriched in oxygen. 

Escape from a confined space may be difficult and rescue may be hard to accom

plish. The space may not have natural ventilation and have physical hazards. The 

key to successful confined space entry is careful preparation and planning. The 

following basic elements must be considered or evaluated for safe confined space 

entry: 

•	 a formal system for authorization and acknowledgement of each confined 
space entry; 

•	 the space is monitored in this order: air monitoring for oxygen, combustibles, 
and then TVOCs; 

•	 a preparation stage in which training is validated, precautions are taken, 
equipment is gathered, and, potential hazards are minimized; and 

•	 plans to deal with unexpected emergencies, regardless of the confidence with 
which the entry is carried out. 
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A confined space need not necessarily be a closed vessel or space. Confined 

space is defined as all space, open or closed, in which poisonous gases or flammable 

vapors might accumulate or in which an oxygen deficiency might occur and is not 

easily entered or exited. Confined spaces on the Site consist of: 

•	 the ground water storage tanks. 

•	 all recovery vaults. 

•	 for safety reasons, the Building should be considered a confined space if there 
is a spill event in the Building. 

8.6.2	 Authorization and Permit 

No worker shall enter a confined space unless a confined space entry permit 

has been executed. The PSO will have the authority to issue confined space entry 

permits and will have ultimate control and responsibility for the safety of the entry. 

This permit shall be signed by the PSG, the individual performing air monitoring, and 

the worker entering the space. The signature requirement ensures that confined 

space is not entered hastily, but with care and adequate preparation. The permit 

system is also meant to document that confined space entry rules were discussed, 

understood, and complied with. Safety personnel (if not carrying out the air 

monitoring) shall also sign the permit to verify their knowledge of the entry. Safety 

personnel shall check for compliance with Site rules and legal requirements. The 

need for fire precautions, special protective clothing, respiratory protection, special 

lighting or special communication arrangements shall be determined and provided 

for. These Site specific needs shall be recorded on the permit. 
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Confined space atmospheres can sometimes change dramatically during 

operations. Concentrations of organic vapors, flammable gases, and dusts may all 

present new hazardous conditions. Therefore, a confined space entry permit shall 

cover only one shift. If confined space work must be continued on a new shift, a new 

permit shall be issued following additional air monitoring, review, and evaluation. 

The need for additional air monitoring may also exist, depending on the 

process/work performed in the confined space. If work may involve the generation 

of flammable, explosive or toxic gases or vapors, or may reduce oxygen content, 

periodic atmospheric evaluations shall be performed. Workers shall not leave open 

containers of volatile solvents in the space during rest breaks. All hoses supplying 

the confined space with inert or flammable gas shall be removed during these 

periods. Cylinders shall not be brought into the confined space. If after a break, a 

significant change in the safety of the confined space may conceivably have occurred, 

the atmosphere shall be reevaluated. 

8.6.3 Preparation 

A worker in a confined space is particularly vulnerable to atmospheres which 

are initially unsuitable for respiration, or which may become so. There are no 

natural air currents to sweep or dilute air contaminants or replenish oxygen. The air 

in the confined space is generally stagnant. 

As part of the formal confmed space entry preparation, an oxygen analyzer 

shall be used to determine the oxygen content of the confined space. After the 

analyzer is calibrated in uncontaminated normal breathing air, its probe shall be 

inserted into the confined space. Normal air contains 20.9% oxygen. No confined 
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space shall be entered where the oxygen content is below 19.5%, unless self

contained breathing apparatus or an airline respirator is worn. 

A test for combustible gases shall also be undertaken. These generally include 

the gas or vapors of such materials as methane, butane, hexane, and propane. 

Combustible gas meters typically provide readings as a percentage of lower explosive 

limit (LEL) and are often calibrated on methane or propane gas. As the chemical 

structure of the sampled gas becomes less similar to the calibration gas, the readings 

become less meaningful. An LEL reading positive in any percentage is not 

acceptable. 

When the chemicals in a tank or vault have been identified, an evaluation of 

their airborne concentration is necessary to determine if any respiratory protection 

is necessary. Sampling equipment shall be available for instantaneous evaluation of 

numerous gases, including carbon monoxide, hydrogen sulfide, and a large variety of 

organic chemicals. These methods operate on principles of gas chromatography, 

infrared absorption, electrochemical diffusion and others. Detector tubes also cover 

a wide range of potentially hazardous chemicals. 

The ideal confined space situation is one in which the confined worker is not 

in an oxygen deficient atmosphere, not in a combustible gas atmosphere and not in 

a chemically toxic atmosphere. Before an employee enters a confined space, the 

space shall be flushed with fresh air. A constant source of fresh air, introduced in 
• 

such a manner as to ensure complete air change, must be provided (Le., fresh air 

introduced near inside-bottom of vessel). Tanks, including jackets and other 

interconnecting equipment, shall be cleaned by washing, neutralizing and purging to 

eliminate all noxious, poisonous, or flammable material, gases or vapors. All 

reasonable efforts shall be made to provide a safe working atmosphere. Entry into 
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hazardous atmospheres requires an even greater degree of precaution than normal 

confined space entry and shall be done only as a last resort. 

Particular evaluation shall be made of circumstances outside of, or connected 

to, the confined space which could potentially cause an unexpected change in the 

safety of the confined space. H flammable solvents must be used or are present in 

the confined space, welding sparks, matches and other ignition sources must not be 

allowed to enter the confined space. Conversely, if sources of ignition will be found 

in the confined space, work with flammable solvents or gases shall not be allowed to 

take place near the confined space. 

The worker entering a confined space, his supervisor, and a standby man must 

all be trained in, or informed of, at least the following before the entry: 

•	 the results of all air monitoring; 

•	 the use of all appropriate personal protective, rescue and alarming equipment; 
and 

•	 the job to be done and its anticipated chemical or physical hazards, if any. 

8.6.4 Implementation 

Mter the acceptability of the confined space atmosphere has been ensured, 

outsi~ hazards removed, and appropriate equipment and personnel gathered, the 

entry and the confined space work may be done safely. The entry step includes 

planning both the means of evacuation and the standby person's role, and remaining 

aware of the potential for changes in the confined atmosphere. 
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Every person entering confined spaces must wear a rescue harness or wristlets. 

In every confined space where entry must be made through a manhole or where the 

confined space is more than five feet deep, a life line must be attached to any 

workers entering the space. Where lack of oxygen or potential fire hazard exists or 

could develop, all workers shall wear self-contained breathing apparatus in addition 

to the harness and lifeline. Entering such places shall be avoided except where 

approval by safety management has been obtained. 

Workers in a confined space must be under the constant observation of a 

stanQby person outside of the confined space. The person must be able to wear 

emergency respiratory protection and use equipment to remove the confined 

employee if necessary. The outside person shall keep a record of the time other 

workers spend in a confined space. H the confined worker is using self-contained 

. breathing apparatus, this worker must be warned when his air supply needs to be 

replenished. The watcher must remain in continuous contact with the worker while 

he/she is inside the confined space. The watcher must not leave the Site, except to 

report an emergency if no one else is available. Under no circumstances shall the 

watcher enter the confined space. H the worker(s) become ill or injured, the watcher 

shall use all available alarms. Additional equipment at the Site shall include extra 

rope, harnesses, wristlets and respiratory equipment with an independent air supply. 

Additional preparation depends on the situation. 

• When a ladder is required to enter a confined space, it must be secured and 
not removed while anyone is confined. 

• Adequate illumination must be provided. Approved low voltage, protected 
type illumination must be employed when conditions require. 
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• All electrical equipment to be used inside the confined space must be in 
perfect condition and properly grounded and protected. 

•	 All welding equipment used in a tank must be provided with quick shut-offs 
under control of the observer at the tank. 

•	 Welding and burning equipment besides torches and hoses must not be taken 
into the tank. The gas cylinders or welding machine should be left outside of 
confined space and blocked if on wheels. The torch should not be left in the 
vessel during breaks. 

•	 For all hot work inside a tank, a properly executed welding and burning 
permit must be completed and in evidence at the Site. 

•	 When gas welding or cutting is suspended for an indefinite period of time, the 
gas supply must be cut off at the cylinders and the torch removed from the 
tank. 

8.7 Lockout and Tauine Procedures 

All lockout and tagging procedures will be conducted in accordance with Norton 

Company's lockout and tagging program. This program will meet the requirements of 

OSHA's Control of Hazardous Energy Standard (1910.147). A copy of this standard is 

included as Exhibit 5 to this HASP. 

Any work conducted on exposed de-energized equipment, or near enough to 

deenergized equipment to present an employee exposure hazard, shall trigger the 

implementation of the following "Lockout and Tagging" procedure in sequential order. This 

procedure is consistent with 29 Code of Federal Regulations (CFR) 1910.333, and 1910.147. 

1.	 Determine that the procedure employed for de-energizing circuits or 
equipment is safe prior to implementation. Only authorized personnel shall 
be involved with the de-energizing procedure. Authorized personnel are those 
that have a knowledge of the type and magnitude of the equipment's energy, 
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the hazards of the energy to be controlled, and the method or means to 
control the energy. All affected personnel shall be notified of the application 
and removal of lockout and tagging devices. 

2. De-energize equipment by disconnecting (isolating) circuits from all electric 
energy sources. Control circuit devices (Le., switches, buttons, and interlocks) 
shall not be used as the sole means of de-energizing circuits or equipment. 
Equipment shall be shut down or turned off using established procedures and 
manufacturer's recommendations. 

3. Lockout and tagging devices shall be affixed to each energy isolating device 
by authorized personnel. Lockout devices shall be affixed in a manner which 
will hold the energy isolating device in a "safe" or "off' position. Tagging 
devices shall clearly indicate that the operation or movement of energy 
isolating devices from the "safe" or "off' position is prohibited. Tagging 
devices shall be located at the same point as the lockout device. Lockout and 
tagging devices shall comply with the physical requirements specified in 29 
CFR 1910.147 (c) (5). 

4. ... Stored electrical energy which might endanger personnel shall be released. 
Capacities shall be discharged and high capacitance elements shall be short
circuited and grounded. 

5. Stored non-electrical energy in devices that could re-energize electric circuit 
parts shall be blocked or relieved to the extent that the circuit parts could not 
be accidentally energized by the device. 

6. No work may occur on or near de-energized circuits or equipment until the 
equipment or circuit is verified to be de-energized by a qualified person. 

Verification of equipment de-energizing shall consist of a qualified 
person operating equipment controls or otherwise ensuring that the 
equipment cannot be restarted. 

Verification of circuit de-energizing shall consist of a qualified person 
using test equipment. The test equipment shall be employed to ensure 
that all circuit elements and electrical parts of equipment are de
energized prior to employee exposure. The test shall also determine 
if any recognized condition exists as a result of inadvertently induced 
voltage or unrelated voltage back-feed even though specific parts of 
the circuit have been de-energized and presumed to be safe. If the 
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circuit to be tested is over 600 volts, nominal, the test equipment shall 
be checked for proper operation immediately before, and immediately 
after, the test. 

7.	 All affected personnel shall be notified of the status of de-energized 
equipment during shift changes to ensure continuity of lockout and tagging 
protection for off-going and on-coming employees. 

8.	 No person shall vary from this procedure without explicit permission from the 
directing Certified Industrial Hygienist via the Site Safety Officer. 

9.	 All persons involved in the above lockout and tagging procedure shall have 
received training in accordance with the specific requirements of 29CFR 
1910.147. Verification of this training must be available upon request of the 
SSO. 
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EXHIBIT 1 

HEALTH AND SAFElY PLAN REVIEW RECORD 

Norton Restoration Site 
Colonie, New York 

Remedial Program 
Operational Phase 

I have read the Site Specific Health and Safety Plan for this Project and have been 
briefed on the nature, level, and degree of exposure likely as a result of participation in this 
Pr<?ject. I agree to conform to all the requirements the Site Specific Health and Safety Plan. 

Employee Signature Date 

Name 

Plant Safety Officer Signature Date 

Name 



----------

EXHIBIT 2
 

CONTRACfOR OCCUPATIONAL SAFETY AND HEALTH CERTIFICATION
 

Project: Norton Restoration Site Remedial Program
 

Contractor: 

1.	 Contractor certifies that the following personnel to be employed during the Norton 
Remedial Program operational phase have met the following requirements of the 
OSHA Hazardous Waste Operations Standard (29 CFR 1910.120) and other 
applicable OSHA standards. 

Date & 
Contractor Respirator Medical Clearance 
Personnel Training Type & Make Examination for Resp/HW 

2.	 Contractor certifies that it has received a copy of the Site Specific Health and Safety 
Plan and ensures that its employees are informed and will comply with the require
ments of the Site Specific Health and Safety Plan. 

3.	 Contractor further certifies that it has read, understands, and will comply with all 
provisions of its contractual agree,ment with Norton Company, and with all health 
and safety directives issued by the Plant Safety Officer. 

Signed:	 Date: 



EXHIBIT 3 

FIELD MEDICAL DATA SHEET 

Name:, 

Address:, 

Date of Birth:, 

Allergies:, 

Particular Sensitivities:, 

_ Height:,__Weight: 

----::Phone:, 

_ 

_ 

_ 

_ 

_ 

Do you wear contact lenses: Note: Contact lenses are not permitted on-Site 

Ust exposures to hazardous chemicals if any and resultant illness or symptoms. 

Ust Medications you presently use:, _ 

Ust any other Medical Restrictions: _ 

Special Medical or Incident Response Training:, _ 

Namet Address and phone number of personal physician: 

Nearest Relative: _ Phone: _ 

Employee Signature Date 



; '. 

EXHIBIT 4 

PERMIT-REQUIRED CONFINED SPACE STANDARD 
OSHA 1910.146 
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