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1. Introduction 

This document summarizes the preliminary (30 percent) Basis of Design for modifications to the existing 
subslab depressurization system (SSDS) located within Building 4 at the former Hampshire Chemical Corp. 
(HCC), Waterloo, New York facility (site). The modifications will allow for the safe remote operation, 
monitoring, and continuous datalogging during implementation of the next phase of the pilot test 
(Phase 3). Phases 1 and 2 of the pilot tests, conducted in late 2019 and early 2020, respectively, operated 
for short periods of time and data collection was completed manually. To better evaluate the effectiveness 
of the existing SSDS, Phase 3 of the pilot test requires continuous long-term operation (more than 30 
days of continuous run time). The system modifications described in this basis of design will allow long-
term operation of the SSDS and automated data collection. 

1.1 Background 

The site is located at 228 East Main Street in the village of Waterloo, Seneca County, New York. It is 
bordered to the north by East Main Street, to the east by Gorham Street, to the west by East Water Street, 
and to the south by the Cayuga Seneca Canal. Evans Chemetics operates a specialty sulfur compound 
manufacturing facility at the site. The site contains several interconnected buildings that house chemical 
manufacturing facilities, offices, a quality control laboratory, maintenance, and shipping/receiving 
operations, as well as an industrial wastewater treatment plant. The site also includes outside drum 
storage areas and several tank farms. 

The site is regulated under the Resource Conservation and Recovery Act with the New York State 
Department of Environmental Conservation (NYSDEC) as the lead agency regarding responses to 
environmental releases. Resource Conservation and Recovery Act facility investigation efforts have been 
conducted at the site since 1993 to evaluate the nature and extent of releases. The ongoing 
manufacturing operations by Evans Chemetics at the site are regulated by Occupational Safety and Health 
Administration and delegated state agencies. Emissions points are governed by an air permit from 
NYSDEC. 

In 2016, CH2M HILL Engineers, Inc. (CH2M, now a subsidiary of Jacobs) completed a historical data review 
and field infrastructure assessment (building survey) for Buildings 3 and 4 in support of a subslab vapor 
investigation. The vapor investigations revealed that methane and hydrogen sulfide are being generated 
in the subsurface environment. Additional investigations were conducted to refine the conceptual site 
model. Based on data collected, it was concluded that a strongly anaerobic zone is present under Building 
4 and that this anaerobic environment is the source of the hydrogen sulfide and methane. CH2M 
recommended that a feasibility study be completed to evaluate alternatives that could mitigate the risks 
posed by hydrogen sulfide and methane beneath Building 4. 

On March 1, 2018, NYSDEC’s approval of the Evaluation of Subslab Hydrogen Sulfide and Methane 
Concentrations Technical Memorandum (CH2M 2017) included a request to conduct a feasibility study for 
long-term mitigation alternatives for hydrogen sulfide and methane. The selected proposed long-term 
mitigation alternative is the use of an SSDS and treatment of vapor from under the Building 4 slab. Jacobs 
designed a pilot test that would demonstrate the efficacy of a SSDS to capture and treat the hydrogen 
sulfide and methane vapors in the site’s subslab environment. 

On July 17, 2019, HCC submitted a Remedial Design Work Plan to NYSDEC and New York State 
Department of Health (NYSDOH) that discussed the pilot test design and SSDS implementation, operation 
and maintenance (O&M), and safety. NYSDEC and NYSDOH provided approval of the Remedial Design 
Work Plan on August 16, 2019. 
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The existing SSDS was constructed in October 2019, and Phase 1 of the pilot test was conducted in 
December 2019. Phase 2 of the pilot test was conducted in February and March 2020. A more detailed 
summary of the pilot test activities and results are presented in the Remedial Action Progress Report 
(Jacobs 2021a). 

Phases 1 and 2 of the pilot test showed that SSDS is effective as a mitigation remedy; however, a longer 
duration pilot test phase was recommended to evaluate the negative pressure differential across the slab 
under variable subslab soil saturation and groundwater levels. 
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2. Pilot Test Objective 

The overall objective of the pilot test remains the same as previous phases, which is to test and measure 
the effectiveness of the SSDS at reducing hydrogen sulfide and methane concentrations beneath the 
Building 4 slab to (1) prevent potential entry of these constituents into the structure and (2) reduce the 
risk of these constituents migrating through the environment. This program is following an adaptive 
mitigation approach with the intent to scale up the SSDS system for long-term mitigation. The pilot test 
was originally designed to demonstrate that a sustained negative pressure differential of at least 1 pascal 
when measured under cold weather conditions, or 2.5 pascals when measured under warm weather 
conditions (American National Standards Institute/American Association of Radon Scientists and 
Technologists 2017) can be maintained across the unsaturated footprint of Building 4 where elevated 
methane and hydrogen sulfide concentrations are present. The negative pressure differential created and 
maintained by the SSDS will result in capturing potentially hazardous subslab vapors for subsequent 
treatment in Evans’ existing scrubber system before discharge to the atmosphere. Reversing the pressure 
differential across the slab and capturing the subslab vapors will reduce the concentration of the 
constituents in the subsurface and the likelihood of the subslab vapor migrating into and impacting indoor 
air at Building 4. 

The following performance goals were developed for Phase 3 based on observations made and data 
collected during Phase 1 and 2 of the pilot test: 

1) Decide whether the pressure field extension (PFE) can reach any unsaturated areas along the northern 
wall of Building 4 area with the some of the highest concentrations using the two existing extraction 
points. 

2) Identify if the areas outside the PFE that are generally saturated and, therefore, unable to contribute 
significant vapor flux into the building OR if unsaturated, have concentrations below 4 percent 
methane and 46,400 µg/m3 hydrogen sulfide. 

3) Evaluate the degree and rate of water level fluctuations and if these fluctuations are associated with 
local meteorological conditions, canal level changes, or facility operations. 

To satisfy the Phase 3 pilot test objectives, additional data will be collected over a longer test period (a 
minimum of 30 days). Modifications to the SSDS are necessary to support testing and data collection over 
this longer period. The system modifications described in this basis of design will allow for safe remote 
operation, monitoring, and continuous automated datalogging during implementation of the Phase 3 pilot 
test. Section 3 provides a description of the modifications. 
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3. Design Components 

This section presents a summary of the existing SSDS and modifications that will be made to satisfy Phase 
3 pilot test objectives. The Phase 3 pilot test objective will be met with the following overall 
system modifications: 

1) Subslab pressure will be monitored utilizing micromanometers during the pilot test. The 
micromanometers will be located throughout the building with a focus along the building/plume 
edges using select existing and new vapor sampling/radius of influence monitoring locations (Figures 
1 and 2). The subslab pressure measurements will identify whether the PFE can reach the northern 
wall of Building 4 using the two existing extraction points. 

2) New piezometers will be installed in Building 4 (PZ-09, PZ-10, PZ-12, and PZ-13) and Building 
11/11A (PZ-08 and PZ-11) (Figure 2), with continuously recording groundwater level measurements 
downloaded to a system dashboard. The groundwater monitoring will be used to identify whether 
changes in saturation immediately under the slab in Building 4 are predictable and support a subslab 
vadose zone from which vapors can be recovered. Areas of saturation that are unable to contribute 
significant vapor flux into the building even if outside the PFE don’t require mitigation. 

3) In addition to continuously recording groundwater levels in the new piezometers directly under 
Building 4, shallow groundwater levels will be monitored directly adjacent, both north and south, of 
Building 4, and meteorological data will be continuously monitored, downloading to a system 
dashboard to support evaluating the degree and rate of water level fluctuations and if these 
fluctuations are associated with meteorological conditions or facility operations. An understanding of 
the rate and predictability of the water level variation will enable Jacobs to assess whether the SSDS 
can be practically adjusted to handle these variations during future full-scale operation. Areas of high 
groundwater or saturation are unable to contribute significant vapor flux into the building and don’t 
require mitigation.  

3.1 Existing SSDS Pilot System Process Summary 

This subsection provides a summary of the existing SSDS operated during Phase 1 and 2 of the pilot test. 
Additional details are presented in the Construction Completion Report (Jacobs 2021b). 

Subslab vapors are extracted under vacuum from vapor extraction (EX) wells (EX-02 and EX-03) installed 
through the concrete floor of Building 4 (Figure 1). The EX wells are constructed of 3-inch-diameter 
Schedule 80 polyvinyl chloride materials. The process vapors are conveyed through individual well legs 
constructed of 3-inch-diameter Type 316 stainless steel pipe. The well legs are each equipped with 
instruments, sample ports, and valves for process monitoring and control. The well legs combine into a 
common 3-inch-diameter stainless steel header pipe. The header pipe is equipped with sample ports, an 
automated block valve (XV-101) with a pneumatic (spring-return) actuator, and manual valves for process 
control purposes. The system was designed to operate at a maximum of 150 standard cubic feet per 
minute (scfm) from one or both extraction wells. 

The 3-inch-diameter header pipe ties into a 10-inch-diameter Type 316 stainless steel dilution air pipe. 
The section of 10-inch metal pipe downstream of this tie point (hereafter referred to as the mixing 
plenum) is designed to adjust the vacuum applied to the EX wells and reduce methane concentration to 
less than the lower explosive limit of the methane and reduce the concentration of hydrogen sulfide in the 
process vapor stream. Ambient air is introduced into the plenum under vacuum upstream of the tie point 
through an inlet duct. The duct is equipped with back draft and manual balancing dampers. The system 
was designed to operate at a maximum of 1,000 scfm of flow. The downstream mixing plenum is 
equipped with instruments. The mixing plenum ties into an existing Evans process line that conveys 
process vapor to Evan’s scrubber. Both the mixing plenum and the Evans process line are equipped with 
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manual isolation valves. The process vapors are conveyed through the SSDS piping and scrubber under an 
induced vacuum using an explosion-proof blower installed on the roof of Building 4A. 

3.1.1 Codes, Standards, and Regulations 

The SSDS pilot test original design and all system modifications will employ the following building codes, 
where applicable: 

 2016 New York State Uniform Building Code and Supplement 

 2015 International Building Code 

 2015 International Mechanical Code 

 2017 National Electrical Code 

 Occupational Safety and Health Administration Standards for General Industry 

The SSDS pilot test design also will be guided by: 

 New York State Department of Health Final: Guidance for Evaluating Soil Vapor Intrusion in the State 
of New York, October 2006; especially Section 4 for soil vapor intrusion mitigation 

 NYSDEC DER-10, Technical Guidance for Site Investigation and Remediation 

 ASTM International E2121 

 U.S. Environmental Protection Agency 2015 Vapor Intrusion Guide, sections 8.2.2, 8.3 and 8.4 

 American National Standards Institute AARST RMS-LB 2018, Sections 9 and 11 

 U.S. Environmental Protection Agency 2008 VI Mitigation engineering issue. Sections 3.1; 5.5 and 5.6 

3.2 System Component Design Modifications 

The design modifications are generally associated with automating the SSDS to allow for remote system 
operation and monitoring and continuous datalogging. Modifications are based on the 
following assumptions: 

 Phase 3 of the pilot test will be approximately 30 days in duration. 

 The SSDS vapor emissions will be treated and discharged through the existing Evans S-6 scrubber. 
Evans will not discharge their process vapor to the scrubber during the 30-day pilot test period. 

 Jacob’s personnel will be onsite for approximately 3 to 5 days during system startup and will perform 
operation inspections at a minimum 2-week frequency. 

 The SSDS will be remotely monitored by Jacobs. Any emergency alarms will be communicated to 
Evans and Jacobs. 

3.2.1 Site Conditions 

This section provides a summary of the existing site conditions within Building 4. Modifications to the 
existing SSDS will be completed based on the current site use and electrical area classifications. 



30 percent Basis of Design 

PPS0204221444NJO 3-3 

3.2.1.1 Outdoor Design Conditions 

The system is not designed to maintain specific temperatures; however, in considering overall system 
performance, the following outdoor design conditions will be applied. 

Extreme Annual Daily Temperature 

Maximum Dry Bulb  Minimum Dry Bulb 

101.8 degrees Fahrenheit -12.0 degrees Fahrenheit 

3.2.1.2 Building Use 

An active chemical production unit is located within Building 4. Evans personnel are actively operating and 
maintaining units full-time (i.e., workers are in facility at all hours). Forklift traffic is common throughout 
Building 4. Building 4 has upcoming infrastructure changes planned by Evans that may affect the 
pilot test. 

3.2.1.3 Electrical Area Classification 

Due to the nature of the chemical manufacturing processes in Building 4, the building interior is 
designated as electrical Class 1, Division 2. The unsaturated soils beneath the Building 4 concrete floor 
contain concentrations of hydrogen sulfide and methane above their respective upper explosive limit; 
therefore, the subslab vapor space has been designated as Class 1, Division 1 by the facility. Down well 
instruments also require the Class 1, Division 1 rating. 

Permanent electronic instrumentation installed as part of the SSDS modifications and electrical 
installation methods are required to be rated for Class 1, Division 2 spaces per Article 500 of the National 
Electrical Code, which includes intrinsically safe elements incorporating explosion-proof and 
spark-resistant components and installation methods. 

The adjacent Buildings 3, 11 and 11A are unclassified. The new control panel will be located within 
Building 11 or 11A allowing for the use of unclassified equipment. 

3.2.2 Control System 

Proposed Design Modification: Installation of control panel at a location approved by Evans, currently 
proposed as Building 11. All new instruments, control panel and programmable logic controller (PLC) 
which are called out in Piping and Instrumentation Diagram, Appendix A, will be specified to meet the 
application design requirement. 

Basis for Design Modification: The SSDS will be modified to include a control panel with a PLC to monitor 
and control the equipment and a human-machine interface to display system operation data and alarms. 
A local operator will be able to acknowledge alarms and, upon reconciling the alarm condition, reset the 
system. The SSDS PLC will be remotely accessible via a web-based remote operator interface that will 
display operating status and alarms remotely via personal computer access to the web. 

Signals will be transmitted from existing and new instruments to the PLC, as shown in the process and 
instrumentation diagrams presented in Appendix B. The signals will be converted into a data format that 
will be logged for performance monitoring purposes. The data will be remotely downloaded from the 
datalogger to generate an operational dashboard. 
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Select alarms will be transmitted from the PLC to Jacobs and Evans. It is anticipated the alarms will be 
transmitted to Evans’ control room located in Building 3. The types of alarms transmitted and response 
from Evans and Jacobs will be addressed during the 60 percent design. 

Assumptions: 

 The control panel will be located in an electrically unclassified area (likely Building 11 or 11A, 
see Figure 2). 

– All existing and new instruments will be hard-wired to the control panel. 

– The PLC will be programmed to automatically respond to alarm conditions (e.g., flammable 
conditions measured in process vapor piping, high dilution air flow through the scrubber, etc.). 

3.2.3 Resistance Temperature Detectors 

Proposed Design Modification: Datalog subslab soil temperature using either existing instruments to 
locally monitor these conditions or new instruments. The use of existing versus new instruments will be 
evaluated during the 60 percent design. The instruments will be wired to the new control panel. 

Basis for Design Modification: Remote monitoring and datalogging of subslab temperature is necessary 
for Phase 3. The 10 existing Resistance Temperature Detectors (RTDs) used during Phase 1 and 2 of the 
pilot test were hard-wired to a multi-channel portable datalogger (Fluke 2638A Hydra Series III). The 
datalogger is located in Building 3. High temperature alarms are currently transmitted to select Jacobs 
and Evans staff through an autodialer located in Building 3. The proposed design modification will allow 
this data to be viewed remotely. 

3.2.4 Onsite Weather System 

Proposed Design Modification: Weather conditions will be recorded using either existing equipment to 
locally monitor these conditions or new instruments. The use of existing versus new instruments will be 
evaluated during the 60 percent design. The instruments will be wired to the new control panel. 

Basis for Design Modification: An onsite weather system was installed outside Building 4, on the north 
bank of the canal, to collect local weather data. The system includes a Davis Vantage Pro integrated sensor 
suite mounted on a 2-meter pole. Data from the integrated sensor suite is transmitted by radio link to a 
Davis Vantage Pro 2 weather station console and datalogger located inside Building 3. The proposed 
design modification will allow this data to be viewed remotely. 

3.2.5 Flow Measurement at Extraction Points 

Proposed Design Modification: Reconfigure existing flow instruments or purchase new instruments to 
measure flow rates ranging from the low flow observed during Phase 1 and 2 of the pilot test (less than 
3 scfm) to somewhat higher flow rates, more typical of SSD systems (up to 50 scfm). The instruments will 
be wired to the new control panel. 

Basis for Design Modification: The flow rates of vapor extracted from the subsurface during the Phase 1 
and 2 pilot tests were too low to be measured using the existing flow instruments (FIT-2-1 and FIT-3-1) 
located on the two SSDS piping legs connected to EX-02 and EX-03. The measurement range of the 
current flow meters is 3 to 266 scfm; however, actual flows at the extraction wells did not exceed the lower 
range of the flow indicators of 3 scfm while operating at a vacuum of up to -12 inches water column. 
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3.2.6 Subslab Differential Pressure Monitoring 

Proposed Design Modification: Install micromanometers at approximately 10 existing PFE monitoring 
locations to be selected during later design (Figure 1). Additionally, install micromanometers at new PFE 
monitoring locations within Building 3 (SV-27 and other locations to be finalized during 60 percent 
design) and at locations where differential pressure between indoor and exterior air can be monitored. If 
appropriately classified and applicable sensativity micromanometers are available, he micromanometers 
will be powered and wired to the new control panel. Based on the proximity of PFE monitoring locations to 
active walkways and driveways within Building 4, the micromanometer will be installed in a manner that 
does not create an unsafe walking condition or restrict access to manufacturing operations. The 
subsurface completion options for the micromanometers are shown on Figure 3 and include (1) saw 
cutting the floor and sinking the tubing into a shallow channel or (2) using a ramp to protect the tubing.  

Micromanometers will be tolerant of subsurface soil and groundwater conditions. The connection point 
between the micromanometers and PFE monitoring locations will be designed such that the 
micromanometers can be disconnected to facilitate the manual collection of subslab soil gas samples or 
verification of the presence of water with a syringe, as periodically required. If appropriately classified and 
applicable sensativity micromanometers are not available, alternative methods for subslab differential 
pressure monitoring will be selected later in the design. 

Pressure Field Extension Monitoring Needs: 

 At distant monitoring points: sensitivity to 1 pascal (Basis: E2121 states: “The depressurization goal is 
to maintain 0.025 to 0.035 inches water column (6 to 9 Pa) everywhere under the slab” but more 
recent guidance allows lower values. 

 Range: 8 inches water column (1,992 Pa) to -15 inches water column (-3,736 Pa) (basis Phase 1 and 2 
data). 

 Measurement frequency/logging: visible at 1-minute intervals during pilot testing for ease of 
adjustment with long-term logging at 15-minute intervals. 

Basis for Design Modification: During the Phase 1 and 2 pilot tests, multiple micromanometers were 
attached to PFE monitoring locations in Building 4 to measure differential pressure between the subslab 
atmosphere and ambient air. These micromanometers were battery-powered rental units that required 
manual download of data and two battery changeouts per day. Furthermore, the limited battery life often 
resulted in data loss during the early morning hours. Differential pressure data was downloaded from the 
internal micromanometer memory to a laptop computer one to three times per week during pilot testing. 
Downloads were performed over a Universal Serial Bus connection using the software (LogDat2) provided 
by the instrument manufacturer. The proposed design modification will allow these data to be viewed 
remotely. 

3.2.7 Subslab Water Level Monitoring 

Proposed Design Modification: Six new 2-inch-diameter polyvinyl chloride piezometers will be installed to 
approximately 8 feet below ground surface. The wells will be installed with a 1-foot-long screen 
(0.001 slot size). Instruments will be installed in the wells to continuously monitor water levels in the new 
wells (Endress+Huaser DeltaPilot FMB53). The instruments will be powered and wired to the new control 
panel. Based on the proximity of piezometers to active walkways and driveways within Building 4, the 
wiring will be installed in a manner that does not create an unsafe walking condition or restrict access to 
manufacturing operations. 
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An evaluation of various technologies for down well water level measurement and collection was 
completed by Evans and Jacobs, including wave-guided radar and pressure transducers. Instrument 
selection of the Endress+Hauser DeltaPilot FMB53 (Appendix C), using pressure transducer technology, 
was selected based on cost, ease of function, electrical area classification and durability. 

The wells and water level sensors will be installed in spring 2022, prior to the other system modifications, 
to capture baseline seasonal and longer-term groundwater data prior to initiating Phase 3 of the pilot test. 
The pre-pilot test data may not be automatically downloaded or immediately accessible until the other 
system modifications have been completed. 

The design assumptions are as follows: 

1) Cable passthroughs will be sealed to prevent the escape of hydrogen sulfide. 

2) Any wellhead pressure generated by groundwater off-gassing needs to be monitored using a separate 
sensor for water level compensation. 

3) Wells with transducers need to be constructed with aboveground manifolds for instrument 
connections and to avoid flooding. 

4) A manual water level access port needs to be incorporated to confirm and calibrate automated 
measurements. 

5) Material selection needs to be compatible with the water and subsurface atmosphere. 

Basis for Design Modification: Subslab soil saturation and groundwater levels vary beneath the site and 
may affect the PFE induced by an EX well. Continuous subslab water level monitoring is required to 
understand the relationship between changes in the PFE and subslab water levels across Building 4 area. 
Once the system is wired to the panel, the proposed design modification will allow this data to be 
viewed remotely. 
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4. Rough-Order-of-Magnitude Cost Development 

Development of a rough-order-of-magnitude cost estimate inclusive of modifications to the existing 
system and long-term O&M (assume full-time operation) will be completed at 60 percent design. 
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5. Project Delivery and Completion Strategy 

5.1 Design Approach 

This 30 percent design provides a summary of the proposed modifications to the existing SSDS and basis 
for the modifications. The 60 percent and 90 percent designs will provide further details on proposed 
instruments, system datalogging, and control system design and functionality. 

5.2 Division of Responsibilities 

This section presents a summary of the division of responsibilities between HCC, Evans, and Jacobs to 
modify the SSDS. The detailed (90 percent) design will provide technical scopes of work to support 
completion of the tasks described as follows. 

5.2.1 Hampshire Chemical Corp. 

HCC will complete the following tasks in support of the SSDS modifications: 

 Purchase instrumentation and materials. 

 Provide Evans with copies of equipment and instrument installation and operational manuals. 

 Subcontract equipment for purchase. 

5.2.2 Evans Chemetics 

Evans Chemetics will complete the following tasks in support of the SSDS modifications: 

 Provide technical support, review, and approval of system modifications. 

 Submit the operational flexibility air permitting to allow treating the subslab vapor in S-6 scrubber, if 
needed. 

 Provide daily safe work permitting and coordinate HCC contractor activities with site operations. 

 Receive and store equipment and materials purchased by Jacobs or HCC. 

 Provide office space for Jacobs’ onsite construction supervisor. 

 Manage O&M of the blower and S-6 scrubber. 

 Provide local support with SSDS operations for simple, short-term tasks. 

5.2.3 Jacobs 

Jacobs will complete the following tasks in support of the SSDS modifications: 

 Prepare design of SSDS system modifications. 

 Prepare scopes of work for construction activities. 

 Procure subcontractors. 

 Provide construction management of the Phase 3 system modifications. 

 Prepare sampling and analysis plan and operating procedures for Phase 3 of the pilot test. 

 Prepare the operational flexibility air permitting notification to allow treating the subslab vapor in S-6 
scrubber, as needed. 
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 Provide staff to implement the Phase 3 pilot test fieldwork. 

 Subcontract instrumentation and mechanical contractors. 

 Complete the installation and fabrication of the system modification design. 

5.3 Process Hazard Analysis Overview 

In early 2019, HCC, Evans Chemetics, and Jacobs conducted a process hazard analysis (PHA) to evaluate 
and mitigate the potential hazards associated with the SSDS operations). In July 2019, a final PHA was 
completed to review the final pilot test design prior to construction and pilot testing. Previous PHAs were 
completed in support of installing subslab extraction points, sampling probes, and sampling subslab 
vapors and water (Appendix D). 

During the Phase 3 60 percent design, a PHA will be conducted to review the proposed system 
modifications. Layers of protection identified during Phase 1 and 2 of the pilot test will be revisited as part 
of the PHA to confirm they remain protective of personnel and property. 
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6. Pilot Test Operations and Monitoring 

Phase 3 of the pilot test will be continuously operated for 30 days. System operations will be remotely 
monitored by Jacobs, and Jacobs will coordinate local support with Evans, as needed. The following 
guidance documents will be developed as part of the pilot test design and operations: 

 Remedial Design Work plan updated for Phase 3 of the pilot test. 

 Sampling and analysis plan that outlines detailed objectives for the SSDS pilot test, including data 
collection, sample analysis, project action limits, quality assurance, health and safety actions, and a 
detailed field schedule. 

 A comprehensive field manual, which includes the following: 

– Commissioning information that includes step-by-step instructions on operating the SSDS pilot 
test system on clean air to confirm proper functionality of the valves and instruments. The 
scrubber will first be operated on clean air at the anticipated SSDS pilot test flow rates. 

– Step-by-step instructions on how to safely introduce subslab gases into the SSDS pilot test 
system, including stop criteria. 

– Performance monitoring worksheets and flow charts to support clear and concise data collection 
for the required monitoring. 

– System shutdown information that includes step-by-step instructions on how to stop the pilot 
system operations, safely remove subslab gases from parts throughout the SSDS pilot test system, 
and safely complete short-term decommissioning of the system. 
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7. Permitting 

Vapor emission calculations will be prepared in support of air permitting for the Phase 3 pilot test during 
the 60 percent design. If the potential-to-emit vapor emissions are below Evans Chemetics’ existing air 
permit limits, which is expected, only a notification letter is required for the Phase 3 pilot test and will be 
submitted by Evans as part of the 60 percent design. 

The Phase 1 and 2 potential-to-emit vapor emissions were below Evans Chemetics’ existing air permit 
limits; thus, a notification letter was required for the Phase 1 and 2 pilot tests. On January 3, 2019, a 
preliminary pilot test notification letter was submitted to NYSDEC per Air Permit 8-4538-00003/00099 
requirements (Evans). An updated pilot test notification letter, which incorporated emissions calculations 
that included data collected in March 2019, was submitted to NYSDEC per Air Permit 8-4538-
00003/00099 requirements on June 7, 2019. NYSDEC acknowledged and authorized the changes 
described in Evans Chemetics’ June 7 letter in a notification received on June 27, 2019. 
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8. Schedule 

The following summarizes the proposed pilot test design schedule. 

Task Schedule 

30 percent Design Review March 2022 

PHA Review  April 2022 

Installation of Groundwater Monitoring Levels May to June 2022 

60 percent Design  February to May 2022 

90 percent Design May to June 2022 

Fabrication and Installation of System Modifications  July to August 2022 

Phase 3 Pilot Test Operation August to September 2022 
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Appendix B 
Photo Log



Building 11A looking south

Building 11A looking southeast. Proposed PZ-08 (at gas meter) area

Building 11A looking south Building 11A looking northeast



Building 11 looking southeast. Proposed PZ-11 Area. Building 11 looking southwest

Building 11 looking west Building 11 looking east



PZ-10 area looking northeast

PZ-10 looking northwest

PZ-10 (at cone) looking northeast

PZ-10 looking west



PZ-13 (at cone) looking southwest

PZ-13 looking northwest

PZ-13 looking north



PZ-09 looking nothwestPZ-09 looking northwest

PZ-09 (at cone) looking eastPZ-09 area looking southeast



PZ-12 looking westSV-18 area looking east towards PZ-12 

PZ-12 looking eastPZ-12 (at cone) looking northeast



 

 

Appendix C 
DeltaPilot Specification Sheet 



Products Solutions Services

More information and current pricing: 
www.us.endress.com/FMB53

Benefits:

Specs at a glance

Field of application: The Deltapilot FMB53 is a cable version with 
mounting clamp. This device with the Contite measuring cell is typically 
used in the environmental industries. It is made for level measurement in 
liquid and paste-like media in open or closed containers and unaffected 
by possible foam formation. For use in SIL2 safety systems.

Hydrostatic
Level measurement
Deltapilot FMB53
Pressure sensor with Contite measuring cell 
for hydrostatic level measurement

Features and specifications

F L E X

• Hermetically sealed Contite measuring cell with condensate-resistance, 
high reference accuracy: ±0.2%, optionally ±0.1% and minimum 
temperature effects

• Modular concept for easy replacement of display or electronics
• Seamless and independent system integration (HART/PA/FF)
• Easy and safe menu-guided operation: On-site via display module, via 

4 to 20mA with HART, via PROFIBUS PA, via FOUNDATION Fieldbus
• International usage thanks to a wide range of approvals

• Accuracy Standard 0.2% Optional 0.1%
• Process temperature PE cable: -10°C…70°C / 14°F…158°F FEP 

cable: -10°C…80°C / 14°F…176°F
• Pressure measuring range 100mbar...10bar (1.5psi...150psi)
• Process pressure absolute / max. overpressure limit 40 bar 

(600 psi)
• Main wetted parts Alloy C 316L Cable (PE/FEP) optional coating 

AuPt optional coating AuRh



Deltapilot M FMB53

Endress+Hauser

Continuous / Liquids Measuring principle

Hydrostatic

Characteristic / Application

Pressure transmitter for hydrostatic level measurement with flush 
mounted metallic Contite measuring cell:
Hermetically sealed, condensate-resistant and climatic-proofed
Cable version with suspension clamp

Specialities

Modularity to differential pressure and process pressure devices 
(replacable display, universal electronics)
diagnostic functions
Hermetically sealed Contite measuring cell (condensate-resistant and 
climatic-proofed)

Supply / Communication

4...20mA HART:
10,5...45V DC
Ex ia: 10,5...30V DC
PROFIBUS PA /
FOUNDATION Fieldbus:
9...32V DC (Non Ex)

Accuracy

Standard 0.2%
Optional 0.1%

Long term stability

0.05 % of URL/year

Ambient temperature

-40°C...85°C
(-40°F...185°F)

Process temperature

PE cable: -10°C…70°C / 14°F…158°F
FEP cable: -10°C…80°C / 14°F…176°F
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Deltapilot M FMB53

Endress+Hauser

Process pressure absolute / max. overpressure limit

40 bar (600 psi)

Pressure measuring range

100mbar...10bar
(1.5psi...150psi)

Main wetted parts

Alloy C
316L
Cable (PE/FEP)
optional coating AuPt
optional coating AuRh

Process connection

Mounting clamp

Max. measurement distance

100 m (328 ft) H2O

Communication

4...20 mA HART
PROFIBUS PA
FOUNDATION Fieldbus

Certificates / Approvals

ATEX, FM, CSA, CSA C/US, IEC Ex, INMETRO, NEPSI

Safety approvals

SIL

Design approvals

EN10204-3.1
NACE MRO175

Marine approval

GL/ ABS/ LR/ BV/ DNV

Continuous / Liquids
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Drinking water approvals

KTW/ NSF/ ACS

Options

Initial device settings
Overvoltage protection

Application limits

If pressurized, usage of two pressure transmitters to measure the 
differential pressure (electronic dP)
Observe ratio head pressure : hydrostatic pressure

Continuous / Liquids

Pressure Measuring principle

Hydrostatic pressure

Characteristic

Pressure transmitter for hydrostatic level measurement with flush 
mounted metallic Contite measuring cell:
Hermetically sealed, condensate-resistant, climatic-proofed and with 
lowest temperature influences
Cable version with suspension clamp

Supply voltage

4...20 mA HART
10,5...45 VDC (Non Ex):
Ex ia: 10,5...30 VDC
PROFIBUS PA:
9...32 VDC (Non Ex)
FOUNDATION Fieldbus:
9...32 VDC (Non Ex)

Reference Accuracy

Standard 0.2%
Optional 0.1%

Long term stability

0.05 % of URL/year
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Process temperature

PE cable: -10°C…70°C / 14°F…158°F
FEP cable: -10°C…80°C / 14°F…176°F

Ambient temperature

-40°C...85°C
(-40°F...185°F)

Measuring cell

100 mbar...10 bar
(1.5 psi...150 psi)

Smallest calibratable span

10 mbar (1.45 psi)

Vacuum resistance

0 mbar abs.

Max. Turn down

100:1

Max. overpressure limit

40 bar (600 psi)

Process connection

Mounting clamp

Material process membrane

316L, AlloyC,
Gold-Rhodium
PE, FEP

Material gasket

Viton, EPDM, Kalrez, none

Fill fluid

Inert oil,
Synthetic oil

Pressure
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Endress+Hauser USA
United States

addresses.endress.com
info.us.sc@endress.com

Material housing

316L, Die-cast aluminum

Communication

4...20 mA HART
PROFIBUS PA
FOUNDATION Fieldbus

Certificates / Approvals

ATEX, FM, CSA, CSA C/US, IEC Ex, INMETRO, NEPSI

Safety approvals

SIL

Design approvals

EN10204-3.1
NACE MR0175

Marine approvals

GL/ ABS/ LR/ BV/ DNV

Drinking water approvals

KTW/ NSF/ ACS

Specialities

Modularity to differential pressure and process pressure devices 
(replacable display, universal electronics)
Diagnostic functions

Pressure

More information www.us.endress.com/FMB53


	Waterloo Building 4 Vapor Intrusion Mitigation Pilot Test – Modifications to Existing Subslab Depressurization System, 30 Percent Basis of Design - Former Hampshire Chemical Corp. Facility,Waterloo, New YorkSiteNo. 850001A
	Contents
	Acronyms and Abbreviations
	1. Introduction
	1.1 Background

	2. Pilot Test Objective
	3. Design Components
	3.1 Existing SSDS Pilot System Process Summary
	3.1.1 Codes, Standards, and Regulations

	3.2 System Component Design Modifications
	3.2.1 Site Conditions
	3.2.1.1 Outdoor Design Conditions
	3.2.1.2 Building Use
	3.2.1.3 Electrical Area Classification

	3.2.2 Control System
	3.2.3 Resistance Temperature Detectors
	3.2.4 Onsite Weather System
	3.2.5 Flow Measurement at Extraction Points
	3.2.6 Subslab Differential Pressure Monitoring
	3.2.7 Subslab Water Level Monitoring


	4. Rough-Order-of-Magnitude Cost Development
	5. Project Delivery and Completion Strategy
	5.1 Design Approach
	5.2 Division of Responsibilities
	5.2.1 Hampshire Chemical Corp.
	5.2.2 Evans Chemetics
	5.2.3 Jacobs

	5.3 Process Hazard Analysis Overview

	6. Pilot Test Operations and Monitoring
	7. Permitting
	8. Schedule
	9. References
	Figures
	Appendix A Design Drawings
	E-101_Rev_01
	E-110
	G-001_707538
	M-001_707538_Rev_01
	M-101_707538
	M-102_707538
	M-200_707538
	M-300_707538
	M-400_707538
	M-500_707538
	M-600_707538
	M-900_707538
	Untitled
	Untitled
	Untitled

	Appendix B Photo Log
	Appendix C DeltaPilot Specification Sheet
	HydrostaticLevel measurementDeltapilot FMB53
	Pressure sensor with Contite measuring cell for hydrostatic level measurement
	Features and specifications
	Specs at a glance
	Continuous / Liquids
	Measuring principle
	Characteristic / Application
	Specialities
	Supply / Communication
	Accuracy
	Long term stability
	Ambient temperature
	Process temperature
	Process pressure absolute / max. overpressure limit
	Pressure measuring range
	Main wetted parts
	Process connection
	Max. measurement distance
	Communication
	Certificates / Approvals
	Safety approvals
	Design approvals
	Marine approval
	Continuous / Liquids
	Drinking water approvals
	Options
	Application limits
	Continuous / Liquids
	Pressure
	Measuring principle
	Characteristic
	Supply voltage
	Reference Accuracy
	Long term stability
	Process temperature
	Ambient temperature
	Measuring cell
	Smallest calibratable span
	Vacuum resistance
	Max. Turn down
	Max. overpressure limit
	Process connection
	Material process membrane
	Material gasket
	Fill fluid
	Pressure
	Material housing
	Communication
	Certificates / Approvals
	Safety approvals
	Design approvals
	Marine approvals
	Drinking water approvals
	Specialities
	Pressure








