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1.0 INTRODUCTION  

On behalf of Lockheed Martin Corporation (Lockheed Martin), Tetra Tech, Inc. (Tetra Tech) has 

prepared this 2017 Annual Site Management Report (SMR) for the Former Lockheed Martin 

French Road Facility (herein, “the site”) in Utica, New York.  Refer to Figure 1 for a site location 

map.  The activities described herein have been performed in accordance with the Corrective 

Measures Implementation Plan (CMIP) required by the “Order on Consent” (Order) issued by the 

New York State Department of Environmental Conservation (NYSDEC) on October 3, 2008 

(NYSDEC, 2008), and the Final Statement of Basis (SB), Corrective Measures Selection, Former 

Lockheed Martin-French Road Facility, Operable Units 01 and 02, Site No. 633036A, EPA ID No. 

NYD000521971, Utica, Oneida County, issued by NYSDEC on March 31, 2015 (SB; NYSDEC, 2015).   

In addition to the interim corrective measures (ICMs) currently implemented on-site, the SB 

requires excavation of source-area subsurface soils impacted with volatile organic compounds 

(VOCs) in the Former Northern Perimeter Ditch (FNPD) Area 2 (located to the east of the 

maintenance building and directly north of the pole barn), as well as polychlorinated biphenyl 

(PCB)-impacted shallow surface soils at three other locations across the site.  Excavation pre-

design investigation activities began in November 2015, and were completed in October 2016.  

The Draft Excavation Initial Design Investigation Report (Stantec, 2016a) summarizing the 

investigation findings and recommendations was submitted to New York State Department of 

Environmental Conservation (NYSDEC) and New York State Department of Health (NYSDOH) on 

November 15, 2016, and subsequently approved on December 23, 2016.  The finalized 

Excavation Initial Design Investigation Report (Stantec, 2017a) was submitted to NYSDEC and 

NYSDOH, and filed in the public repository in January 2017. Excavation design is proceeding 

and remedial soil excavation is anticipated to be performed in 2018.   

The SB requires both Engineering and Institutional Controls (ECs and ICs) to mitigate risks 

associated with remaining contamination to ensure protection of human health and the 

environment.  Throughout 2017, operation of the Sub-Slab Depressurization System (SSDS) and 

Groundwater Collection and Treatment System (GCTS) ECs, and execution of the groundwater 

monitoring program were continued in order to meet the remedial objectives specified in the SB.  

Per the SB, a cover system Engineering Control has been incorporated into the Draft Interim Site 

Management Plan (Draft SMP; Stantec, 2016b), and annual inspections to assess its performance 

began in 2015.  An Environmental Easement (EE) will be granted to NYSDEC, and recorded with 

the Oneida County Clerk, to require compliance with all ECs and ICs implemented on-site.  The 

Draft SMP and EE materials were submitted to the Oneida County Industrial Development 

Agency (OCIDA) and NYSDEC in October, 2016.  The Draft SMP should be consulted for 

additional details regarding site controls and management.  NYSDEC has indicated that it will 

not begin review of the Draft SMP until after the FNPD and surface soil excavations are 

completed. 

The SSDS performance portion of this report (see Section 2.1 and Appendix A of this SMR) was 

written to meet requirements specified in the SSDS Operation, Maintenance, and Monitoring 

Plan (SSDS OM&M Plan; Stantec, 2017), and the GCTS performance portion of this report (see 
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Section 2.2 and Appendix B) was written to satisfy the requirements specified in the Groundwater 

Collection and Treatment System Operation Maintenance, and Monitoring Manual (GCTS 

OM&M Manual; Stantec, 2016c).  The cover system performance portion of the report (Section 

2.3 and Appendix C) was written to satisfy requirements detailed in the Draft SMP.  The Interim 

Groundwater Monitoring Program (IGWMP) is the basis for the groundwater monitoring program 

performance portion of this report (see Section 4.0 and Appendix D).  The IGWMP was originally 

authored in October 2009 by ARCADIS and subsequently revised in February 2012 (ARCADIS, 

2012) and in May 2016 (Stantec, 2016d).      

1.1 REMEDIAL OBJECTIVES 

As listed in the SB, the remedial objectives and actions to attain them are as follows: 

OBJECTIVE ACTION ITEMS 

Relevant 2017 

ECs/monitoring 

programs* 

1. Prevent ingestion of 

groundwater with contaminant 

levels exceeding drinking water 

standards 

- EE and SMP (ICs) to prohibit 

groundwater use; and 

- Connection to municipal public water 

supply. 

 - - 

2. Prevent contact with or 

inhalation of volatiles from 

contaminated groundwater 

- Continued SSDS operation; 

- SMP protocols for ground-intrusive 

activities and provision for future soil 

vapor intrusion (SVI) investigations; and 

- Groundwater monitoring.   

• SSDS  

• Groundwater 

monitoring 

program  

3. Restore groundwater aquifer to 

pre-disposal/pre-release 

conditions, to the extent 

practicable 

- Continued GCTS operation; and 

- Groundwater monitoring (to evaluate 

GCTS performance). 

• GCTS 

• Groundwater 

monitoring 

program 

4. Remove the source of 

groundwater or surface water 

contamination 

- Source area subsurface soil excavation 

(FNPD Area 2). 
 - - 

5. Prevent the discharge of 

contaminants to surface water 
- Continued GCTS operation. • GCTS 

6. Prevent ingestion/direct contact 

with contaminated soil 

- Source area subsurface soil excavation 

(FNPD Area 2); 

- Isolated PCB-impacted surface soil 

removal; 

- Restrictive Use Agreement (RUA) 

prohibiting residential use; and 

- Site cover system. 

• Site cover system 
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OBJECTIVE ACTION ITEMS 

Relevant 2017 

ECs/monitoring 

programs* 

7. Prevent inhalation exposure from 

contaminants volatilizing from 

soil 

- Source area subsurface soil excavation 

(FNPD Area 2); 

- SMP provision for potential future SVI 

investigations; and 

- Continued SSDS operation. 

• SSDS 

8. Prevent migration of 

contaminants that would result 

in groundwater or surface water 

contamination 

- Source area subsurface soil excavation 

(FNPD Area 2); and 

- Isolated PCB-impacted surface soil 

removal. 

 - - 

9. Mitigate impacts to public 

health resulting from SVI into 

buildings on-site 

- SMP provision for potential future SVI 

investigations; and 

- Continued SSDS operation. 

• SSDS 

* This report details controls, history, and quantifiable performance criteria (where applicable) for 
each of the relevant ECs/monitoring programs listed in the third (and referenced) column.  

1.2 SITE DESCRIPTION AND OWNERSHIP HISTORY 

In the early 1950s, General Electric Company (GE) acquired approximately 55 acres of 

undeveloped land on French Road in Utica, New York and built a 500,000-square-foot 

manufacturing facility (Figure 1).  GE operations included manufacturing, assembling, and 

testing electrical components for the defense and aerospace industries.  GE production 

operations continued until April 1993, when the facility was acquired by Martin Marietta 

Corporation (MMC), who also used the facility for manufacturing operations.   

In March 1995, MMC merged with Lockheed Corporation to form Lockheed Martin Corporation.  

In March 1996, Lockheed Martin sold the property to Pinnacle Park, Inc., which subsequently 

transferred the property to and leased it back from the OCIDA.  ConMed Corporation 

(ConMed), a medical supplies manufacturer and distributor, now owns and occupies the 

facility.  Although Lockheed Martin no longer owns the property, the corporation retains 

responsibility for environmental cleanup related to past releases at the site.  Figure 2 presents the 

site layout. 

1.3 GROUNDWATER COLLECTION AND TREATMENT SYSTEM HISTORY 

Groundwater beneath the northeast portion of the main manufacturing building and in an area 

along the FNPD has been impacted by VOCs.  The former Solvent Dock was located at the 

northeast end of the main manufacturing building and was the location where solvents were 

formerly used and stored.  The FNPD (running along the northern property boundary) was an 

open-drainage swale that received storm water from the area north of the manufacturing 
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building and conveyed the water, along with storm water from the western portion of the 

property, to a manhole before discharging it to the municipal storm sewer. 

GE, MMC, and Lockheed Martin have investigated groundwater in these areas since 1991.  In 

November 1994, Blasland, Bouck, & Lee, Inc. (BBL) investigated the facility storm sewer in the 

Solvent Dock Area.  That investigation determined that VOCs detected in the storm sewer were 

attributable to the discharge of VOC-contaminated groundwater into the FNPD and infiltration 

of VOC-contaminated groundwater from the Solvent Dock Area into the storm sewer beneath 

the building. 

In May 1995, BBL completed a Storm Sewer Investigation Report (BBL, 1995a), which 

recommended that the contaminated portion of the storm sewer flow be collected, treated, 

and discharged to meet proposed “State Pollutant Discharge Elimination System” (SPDES) 

VOC-effluent limitations.  BBL evaluated remedial design alternatives (in accordance with 

NYSDEC recommendations) that would remedy contaminated groundwater by addressing the 

source of VOCs entering the storm sewer.  The results of this evaluation are in the Storm Sewer 

Basis of Design Report (BBL, 1995b).  This report led to design of the GCTS in October 1995, and 

initial system construction was completed in June 1996 as an ICM.  The GCTS initially consisted of 

two underdrain pipes in the vicinity of the northern perimeter ditch, and the construction also 

included filling in the northern perimeter ditch and installation of a buried shallow storm sewer 

line.    

The GCTS collects groundwater from the Solvent Dock Area and the FNPD area, conveys the 

collected groundwater to a treatment building where VOCs are removed by an air stripper, and 

then discharges the treated effluent to the municipal stormwater system under SPDES Permit 

#NY0121894.  The post-stripper vapor stream is treated with vapor-phase granular activated 

carbon (VPGAC) before discharge to the atmosphere.  A detailed description of the system is 

documented in the GCTS OM&M Manual.    

Once the system was installed and the FNPD was replaced by a buried 24-inch-diameter 

high-density polyethylene (HDPE) pipe, groundwater no longer discharged to the surface.  The 

pipe now conveys storm water that formerly flowed in the ditch.  The ditch area was filled and 

contoured to match the existing grade.  The GCTS was expanded in 2010 to include a third 

underdrain line running through the facility’s eastern parking lot, parallel to a storm sewer running 

east–west toward a common storm sewer line (with eventual discharge to Nail Creek).  This work 

also upgraded several GCTS components, notably the air stripper and associated controls.  A 

more detailed explanation of the GCTS, including the current system layout, can be found in 

Appendix B. 

1.4 SUB-SLAB DEPRESSURIZATION SYSTEM HISTORY 

In February 2006, sub-slab soil gas and indoor air samples were collected at multiple locations 

inside occupied structures in the Solvent Dock Area where groundwater was known to be 

impacted by VOCs.  VOCs including primarily tetrachloroethene (PCE) and trichloroethene (TCE) 

were detected in the soil gas beneath the main building, as presented in the Vapor Intrusion 
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Study Report (EarthTech, 2006).  Concentrations of VOCs in sub-slab soil gas samples were greater 

than NYSDOH guidance levels that required mitigation measures to be implemented (in 

accordance with NYSDOH’s then-current Public Comment Draft, Guidance for Evaluating Soil 

Vapor Intrusion in the State of New York, February 2005). 

Additional sub-slab soil gas and indoor air samples were collected in 2007 in the eastern portion 

of the main building.  Based on these results, ARCADIS recommended re-sampling and installing 

an SSDS.  In October and November 2007, supplemental sub-slab soil gas and indoor air sampling 

was conducted to: 

• Confirm previous results; 

• Better understand sub-slab soil gas and indoor air quality; and 

• Further define areas in the building that might require mitigation as part of the planned 

ICM for the ConMed facility.   

Results of this study were submitted to NYSDEC in the Addendum to the Vapor Intrusion Study 

Report for the Solvent Dock Area (ARCADIS, 2008a).  The study results identified elevated TCE in 

sub-slab soil gas and indoor air at concentrations that could warrant mitigation within the 

eastern/northeastern portion of the ConMed facility, in accordance with Guidance for 

Evaluating Soil Vapor Intrusion in the State of New York, October 2006 (NYSDOH, 2006). 

The SSDS was initially installed in November 2007 and was operated as a pilot test to evaluate the 

system’s effectiveness.  The initial pilot system extracted soil vapor from two sub-slab 

depressurization sumps (SDSs): SDS-1 and SDS-2.  Based on the pilot test results and supplemental 

indoor air/sub-slab analytical results (Revised Work Plan for the Interim Corrective Measure; 

ARCADIS, 2008b), the pilot-test system was expanded as part of an ICM plan to include an 

additional SDS location (SDS-3), a variable-frequency motor drive (VFD), and a programmable 

logic controller (PLC) equipped with a cellular modem.  Following the SSDS startup/shakedown 

period, the SSDS began continuous operation in July 2008.  The ICM operated from July 2008 

through November 2010.   

As presented in the Sub-Slab Depressurization System 100% Design Work Plan (ARCADIS, 2010), 

OM&M activities during 2009 indicated that the ICM SSDS was not meeting operational goals 

(specifically in the area north of SDS-1 and west of SDS-3), thereby requiring system expansion 

and modification.  In September 2010, SSDS upgrade activities (which included the installation of 

additional depressurization sumps SDS-4 through SDS-7 and upgrades to other major components 

of the system) were initiated.  The purpose of these upgrades was to expand the capture area of 

sub-slab vapor from areas of the main building not currently being mitigated by the system.  

Upgrade activities continued into February 2011, at which point the expanded system began full-

scale operation.  The system was later expanded by the installation of one additional 

depressurization sump (SDS-8) in 2013.  A detailed description of the upgraded system is 

documented in the revised SSDS OM&M Plan (Stantec, 2017b).    
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The 2015 Annual Vapor Intrusion Study Report recommended that the annual vapor intrusion 

monitoring program be discontinued in the eastern one-third of the building where the SSDS is 

located (Stantec, 2015a).  NYSDEC and NYSDOH approved the discontinuation of the annual SVI 

monitoring program in the area of SSDS operation in a letter dated September 21, 2015.   

In response to the NYSDEC’s request in May of 2015 to evaluate the need to investigate the 

western portion of the facility for potential SVI, Lockheed Martin submitted a letter summarizing 

the existing historical data relating to potential SVI in the western portion of the building (Stantec, 

2015b).  Lockheed Martin agreed to perform supplemental VI investigations, and submitted a 

work plan for additional SVI sampling in the western portion of the manufacturing facility (Stantec, 

2015c).  NYSDEC and NYSDOH approved the work plan in the same letter referenced above 

(dated September 21, 2015).  SVI sampling for the western portion of the facility was performed in

March 2016.  The investigation findings and recommendations were summarized in a Soil Vapor 

Intrusion Assessment report and submitted to NYSDEC and NYSDOH on July 20, 2016 (Stantec, 

2016e).  The report was approved by NYSDEC and NYSDOH on September 22, 2016. Based on the 

results of the SVI assessment, no further investigations are warranted.  Lockheed Martin 

decommissioned the vapor monitoring points in January 2017. 

1.5 GROUNDWATER MONITORING HISTORY 

After the installation of the GCTS, BBL subsequently developed a groundwater monitoring 

program to evaluate the effectiveness of the GCTS.  This program, as presented in the Solvent 

Dock and Northern-Perimeter Ditch Area, Ground-Water Sampling and Analysis Work Plan

(BBL, 1998), has been modified through periodic correspondence with NYSDEC to 

accommodate changing conditions over the project’s life.  ARCADIS prepared the IGWMP as 

part of the CMIP required by the Order.  Since then, the IGWMP was revised in February 2012 

(ARCADIS, 2012).  Further modifications to the groundwater monitoring program were proposed 

in the 2015 and 2016 Annual Site Management Reports (2015 SMR; Stantec, 2016f; 2016 SMR; 

Stantec, 2017) and accepted by NYSDEC on May 24, 2016 and May 11, 2017, respectively.    The 

modified IGWMP has been incorporated into the Draft SMP.

Lockheed Martin’s investigations into the areas of concern identified at the site were presented 

in the 2009 Corrective Measures Study Report (CMS; CMS 2009 Report; ARCADIS, 2009).  The CMS 

2009 Report selected monitored natural attenuation (MNA) as one of the remedial alternatives 

to be used as a corrective measure to address site groundwater contamination.  Additionally, 

the CMS 2009 Report concluded that supplemental investigations in specific areas of the site 

were warranted to fully characterize the extent of contamination and to confirm the 

effectiveness of the remedial action recommendations.  These investigations are summarized in 

the Former Northern Perimeter Ditch Supplemental Investigation Report (SIR) (FNPD SIR; ARCADIS, 

2011a), which confirmed the presence of VOC-contaminated groundwater near the FNPD and 

recommended further investigation of contaminants in soil, groundwater, and soil vapor, as well 

as improved characterization of hydrogeologic conditions.   

A feasibility study (FS) report (ARCADIS, 2011b) for the FNPD was submitted to NYSDEC in June 

2011.  The FS proposed selection of a combination of in-situ biological treatment, continued 
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operation of the GCTS, institutional controls, and MNA as the most feasible remedial alternative 

for the FNPD groundwater impacts.  A bioremediation pilot test, which was implemented in April 

2012, evaluated the feasibility of an in-situ reactive zone (IRZ) using injected food-grade 

molasses as a carbon source to facilitate enhanced reductive dechlorination.  The low 

permeability of the soils and the low injection flow rates observed during the IRZ pilot test 

demonstrated that in-situ biological treatment is not a viable component for full-scale 

application. 

The FNPD 2013 Corrective Measures Study (CMS 2013 Report; ARCADIS, 2013b), which was 

prepared to address the requirements of a letter from NYSDEC to Lockheed Martin dated July 

16, 2013, evaluated the performance of the ICMs operating at the facility and recommended a 

corrective measures alternative pertinent to the FNPD.  The CMS 2013 Report concluded that the 

chlorinated VOCs in groundwater had decreased through natural attenuation processes and 

operation of the ICMs since monitoring began in 1996; however, certain VOCs persist at 

concentrations above regulatory criteria.  The components of the recommended corrective 

measures within the CMS 2013 Report included continued operation of the GCTS, institutional 

controls, and MNA.  Following its submittal, the CMS 2013 Report was reviewed by NYSDEC for 

use in preparation of the SB.  As described in the SB, the major components of the selected site 

remedy (specifically pertaining to groundwater impacts) include FNPD source-area soil removal, 

continued periodic groundwater monitoring, operation and maintenance of the existing GCTS, 

and institutional controls (in the form of a Site Management Plan).     
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2.0 ENGINEERING CONTROLS 

Since remaining contamination exists at the site, ECs are required to protect human health and 

the environment.  The ECs are described below and detailed in Appendices A through C of this 

SMR. 

2.1 SSDS PERFORMANCE 

This section of the SMR documents the following: continuous, ongoing operation and 

maintenance of the SSDS; monitoring of sub-slab differential pressures; quarterly influent and 

effluent vapor sampling, sub-slab vapor sampling, and system leak testing.  Appendix A of this 

report summarizes the SSDS OM&M operational activities and system performance from January 

through December 2017 in the following sections:  

• Section 2 provides a brief history of system expansions and upgrades since the SSDS 

operation began, a list of all major SSDS components, and details of the main SSDS 

remedial operational objectives;  

• Section 3 describes operation and maintenance activities that occurred during the 

reporting period, including routine, non-routine, alarm response, and system modification 

activities;  

• Section 4 reviews daily, monthly, and quarterly monitoring activities during the reporting 

period;  

• Section 5 provides a summation of the SSDS 2017 performance results.  Overall the system 

performed effectively during the reporting period, as demonstrated by the following 

performance criteria: 

o Sufficient radius of vacuum in the sub-slab vapor environment beneath the 

building floor slab maintained at or greater than 0.004 in. W.C. (with minor 

exceptions as detailed in Appendix A), 

o 99.4% system runtime, and 

o Contaminant mass concentrations in the system vapor effluent remained below 

the NYSDEC Division of Air Resources (DAR)-1 guidance values.   

• Section 6 describes 2018 goals and recommendations, including the following: 

o The goals for operation maintenance and monitoring for the SSDS in 2018 remain 

unchanged.  

o A backup blower is now present on site as detailed in Appendix A. 

2.2 GCTS PERFORMANCE 

This section of the report documents the following: ongoing operation and maintenance of the 

GCTS; monitoring of system effectiveness; and monthly effluent sampling and quarterly influent 
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and effluent sampling.  Appendix B of this report summarizes the GCTS OM&M activities 

performed from January through December 2017 in the following sections: 

• Section 2 provides a description of the GCTS process, a list of all major components, and 

details of the main GCTS remedial operational objectives;  

• Section 3 describes operation and maintenance activities that occurred during the 

reporting period, including routine, non-routine, alarm response, and system modification 

activities;  

• Section 4 reviews system influent, effluent, and stormwater monitoring activities during 

the reporting period;  

• Section 5 provides a summary of the GCTS 2017 performance results.  Overall the system 

performed effectively during the reporting period, as demonstrated by the following 

performance criteria: 

o 99.6% system runtime;  

o Quarterly stormwater samples collected from the Catch Basins (CBs) contained 

no detectable concentrations of VOCs above their respective laboratory 

reporting limits (RLs), as shown in Table B-4; 

o System-effluent samples contained no detectable concentrations of VOCs 

above their respective laboratory RLs (as shown in Table B-2) during the reporting 

period;  

o Vapor-phase discharge from the VPGAC manifold (post-carbon) was below 

NYSDEC DAR-1 allowable annual-guidance concentrations (AGC); and  

o The site-specific goal of 95% mass removal of target VOCs (specifically 1,1-

dichloroethene [1,1-DCE], cis-1,2-dichloroethene [cis-1,2-DCE], PCE, trans-1,2,-

dichloroethene [trans-1,2-DCE], TCE, and vinyl chloride [VC]) in the system vapor 

effluent was achieved  for 2017. 

• Section 6 describes 2018 goals and recommendations.  No substantial changes to the 

GCTS operation are currently anticipated.  

2.3 COVER SYSTEM  

This section of the report documents the ongoing satisfactory performance of the site cover 

system.  Appendix C of this report summarizes the cover system inspection completed on 

October 25, 2017 to assess cover system conditions and performance from January through 

December 2017 in the following sections: 

• Section 2 provides a description of the cover system and its remedial objectives, as 

outlined in the SB;  

• Section 3 details the site cover system inspection completed by Tetra Tech, on October 

25, 2017, with important items for the system’s performance noted;  
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• Section 4 reviews the system performance results.  Overall the system performed 

effectively during the reporting period; and 

• Section 5 describes 2018 goals and recommendations, including the following: 

o Inspection will continue on an annual basis; and 

o Continued communication between ConMed, Lockheed Martin, and Lockheed 

Martin’s Performing Contractor (PC) on any ground-intrusive or re-paving work 

planned for 2018 is recommended to allow for timely documentation of changes 

to the cover system.  
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3.0 INSTITUTIONAL CONTROLS 

A series of ICs is required by the SB to: (1) implement, maintain and monitor Engineering Control 

systems; (2) prevent future exposure to remaining contamination; and (3) limit the use and 

development of the site to Industrial or Commercial uses only.  Adherence to these ICs will be 

required by the EE once it is implemented.  Once remediation is complete in accordance with 

the SB, the ICs will be implemented under the SMP.  Refer to the Draft SMP for a detailed 

description of site ICs.   
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4.0 GROUNDWATER MONITORING 

This section of the report documents the groundwater monitoring activities performed at the site, 

including water level gauging and groundwater sampling for laboratory analysis.  The criteria to 

which groundwater analytical results are compared are NYSDEC’s Division of Water Technical 

and Operational Guidance Series (TOGS) 1.1.1 Ambient Water Quality Standards and Guidance 

Values (SGVs) and associated addenda (NYSDEC, 1998); April 2000 Addendum to June 1998 

Division of Water Technical and Operational Guidance Series (TOGS) No. 1.1.1 (NYSDEC, 2000); 

Addendum to June 1998 Division of Water Technical and Operational Guidance Series (TOGS) 

No. 1.1.1 (NYSDEC, 2004).    Groundwater monitoring is required by the SB to address the 

remedial objectives described in Section 1.1.  Appendix D of this report summarizes the 

groundwater monitoring activities performed in January 2017 in the following sections: 

• Section 2 provides a brief description of site groundwater impacts, investigation history, 

contaminant distribution, and monitoring goals; 

• Section 3 describes the groundwater monitoring parameters, locations, and objectives of 

the IGWMP;  

• Section 4 evaluates the results of the 2017 groundwater monitoring program, specifically 

the findings from each of the four IGWMP Objectives (1-4) and site geochemistry.  

Section 4 also includes a description of the data quality review; and 

• Section 5 provides recommendations relative to future monitoring.  

• Section 6 lists references cited in the report.  

The 2017 groundwater monitoring results indicate that groundwater quality remains stable and 

has shown improvement in some areas.  No sudden increases or exceedances of historical 

maxima were observed during 2017, except for piezometer A2-PZ-1 where the concentration of 

trans-1,2-DCE exceeded its historical maxima.   

One statistically-significant increasing trend was identified for cis-1,2-DCE at MW-1, although it 

appears simply to be reflective of fluctuations around historically low concentrations.  The Mann-

Kendall analysis also identified statistically-significant decreasing trends for one or more analytes 

at four monitoring locations (PZ-5, MW-2, MW-3 and MW-18).  Overall, the groundwater 

contaminant plume is stable with respect to contaminant concentrations and plume extent.  

Hydrogeologic conditions, including site geochemistry and groundwater flow direction, have 

remained consistent over the past six years of monitoring.   

4.1 RECENT PROGRAM MODIFICATIONS 

In response to plume stability demonstrated by monitoring results and statistical analyses, and as 

part of the 2015 SMR, Lockheed Martin proposed to change the gauging and sampling 

frequency from quarterly to annual, beginning in 2017, for all wells included in the monitoring 

program.  This recommendation was accepted by NYSDEC via approval of the 2015 SMR on 
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May 24, 2016.  The annual monitoring program was implemented in 2017, and continues to 

provide sufficient gauging and analytical data to fulfill the groundwater monitoring requirement 

directive of the SB.  

With the advent of annual groundwater monitoring in 2017, it was recognized that the “Decision 

Tree for Performance Monitoring” (Decision Tree) in the IGWMP (Appendix B of the IGWMP) 

would no longer be useful.  The Decision Tree provided logic to evaluate and respond to 

predominantly quarterly sample results.  In advance of 2017 monitoring, the 2016 Annual Site 

Management Report (Stantec 2017) recommended alternative logic for managing statistical 

results under an annual program.  These recommendations were conditionally accepted by 

NYSDEC/NYSDOH in their letter dated May 11, 2017, subject to their review and approval on a 

case-by-case basis.  

4.2 RECOMMENDATIONS FOR 2018 

As described in Section 5 of Appendix D the 2017 groundwater sampling results show stable 

groundwater impacts that are consistent with previous groundwater sampling data and warrant 

continuation of groundwater monitoring on a 15-month frequency.  The next groundwater 

monitoring event is scheduled for April 2018. 

In preparing the FNPD for excavation, 13 monitoring wells and piezometers have now been 

decommissioned.   These wells and piezometers will not be available for the April 2018 

monitoring event.  Among the decommissioned locations, it is planned that all that are used for 

groundwater sampling – a total of three - will be replaced following the excavation.  In addition, 

a number of groundwater-elevation-only locations – a total of three – will also be replaced.  It is 

recommended that seven groundwater-elevation-only locations not be replaced following the 

excavation due to their limited value in continued monitoring.  Following excavation and 

replacement, replaced monitoring wells and piezometers will be accessed for monitoring before 

the end of 2018.  The next scheduled monitoring event of the full network following excavation 

will be in July 2019. 
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1.0 INTRODUCTION 

Tetra Tech, Inc. (Tetra Tech) has prepared this Sub-Slab Depressurization System Operation, 

Maintenance, and Monitoring Performance Report (Report) as an Appendix to the 2017 Annual 

Site Management Report for the Former Lockheed Martin Corporation (Lockheed Martin) French 

Road Facility (Site) at 525 French Road, Utica, New York.  This Report has been prepared to meet 

requirements specified in the Operation, Maintenance, and Monitoring Plan, Sub-Slab 

Depressurization System (OM&M Plan; Stantec 2017a). The activities described herein satisfy the 

requirements of the October 3, 2008 “Order on Consent” (CO 6-20080321-5) issued by the New 

York State Department of Environmental Conservation (NYSDEC; NYSDEC, 2008).  

This Report documents the following: ongoing operation of the sub-slab depressurization system 

(SSDS), monitoring of sub-slab differential pressures, quarterly influent and effluent vapor 

sampling, annual indoor air and sub-slab vapor sampling, and system leak testing.  This report 

summarizes the SSDS operation, maintenance, and monitoring (OM&M) activities performed 

from January through December 2017. 
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2.0 SUB-SLAB DEPRESSURIZATION SYSTEM  

2.1 HISTORY 

The SSDS was initially installed in November 2007 and was operated as a pilot test to evaluate 

the system’s effectiveness in addressing sub-slab concentrations of chlorinated volatile organic 

compounds (CVOCs) requiring mitigation per the New York State Department of Health 

(NYSDOH) Soil-Vapor-Intrusion Guidance at the Site.  Based on the pilot-test results and 

supplemental indoor-air/sub-slab analytical results (Revised Work Plan for the Interim Corrective 

Measure, ARCADIS, 2008), the pilot-test system was expanded as part of an interim corrective 

measures (ICM) plan.  The SSDS began continuous operation with sub-slab depressurization sump 

(SDS)-1, -2, and -3 in July 2008, and operated through November 2010.  

As presented in the Sub-Slab Depressurization System 100% Design Work Plan (ARCADIS, 2010), 

OM&M activities during 2009 indicated that the ICM SSDS was not meeting operational goals in 

all areas.  Beginning in September 2010, the SSDS was expanded to include four additional 

depressurization sumps (SDS-4 through SDS-7) and major components of the system were also 

upgraded to expand the capture area of sub-slab vapor from areas of the main building.  

Upgrade activities continued into February 2011, at which point the expanded system began full-

scale operation.  A detailed description of the upgraded system is documented in the revised 

OM&M Plan (Stantec, 2017a).  To improve capture in the area of Vacuum Monitoring Point 

(VMP)-7A, the eighth and last sump (SDS-8) was installed in 2013, and the system has been 

operating satisfactorily in this state since that time.  The current system layout is shown on Figure 

A-1.   

For a more detailed SSDS history refer to Section 1.1.2 of the 2016 Annual Site Management 

Report. 

2.2 MAJOR SYSTEM COMPONENTS 

Major components of the system are as follows:  

• Eight SDSs (SDS-1 through SDS-8) are used to maintain a sub-slab vacuum within the 

impacted area.  Each SDS was installed to a depth of two feet below the top of the 

concrete slab and was constructed of three-inch diameter polyvinyl chloride (PVC) well 

casing with 1.5 feet (ft) of 10-slot PVC well-screen.  The well casing and screen were 

inserted into the borehole, the annular space between the well screen and the borehole 

was backfilled with a 3⁄8-inch diameter washed pea-stone filter pack to the bottom of the 

concrete slab, and the concrete slab was re-sealed with non-shrinking grout to the top of 

the slab to restore the facility floor.  

• Three-inch diameter schedule-40 PVC conveyance pipe from the SDSs to the SSDS 

treatment equipment in the former pH Neutralization Building. 

• One moisture separator (air/water separator [AWS-200]) for condensate collection. 

• One inline-air filter to protect the blower from particulates (F-201). 
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• A single 15-horsepower (HP) regenerative blower (B-200), controlled by a variable 

frequency drive (VFD). A new blower and VFD were installed in March 2016, and a 

backup blower is now stored in the SSDS building with other SSDS process equipment).   

• A 2-HP heat exchanger (HX-300) rated for 615 standard cubic feet per minute (cfm). 

• Two vapor-phase granular activated carbon (VPGAC) vessels (VPGAC-300 and 

VPGAC-301) operated in series to remove VOCs prior to SSDS discharge to the 

atmosphere.  Each carbon vessel contains 1000 pounds (lbs) of granular activated 

carbon (Evoqua VoCarb® 36C). 

• 25 sub-slab VMPs. 

• Programmable Logic Controller (PLC) to facilitate remote system monitoring and 

operation. 

Specific system details, including equipment specifications and model numbers can be found in 

the OM&M Plan (Stantec, 2017a).  During SSDS operation, soil vapor is extracted from each SDS, 

which creates a vacuum under the floor slab.  Refer to Figure A-1 for extraction point locations.  

The piping system directs the extracted soil vapor to a common manifold, and then conveys the 

vapor to the SSDS process equipment in the former pH Neutralization Building (Figure A-1).  The 

soil vapor is directed through a moisture separator to remove water vapor, through an inline air 

filter to remove particulates, by means of the regenerative blower, then to a heat exchanger 

and finally through VPGAC vessels for VOC removal including targeted VOCs before discharge 

to the atmosphere.  Targeted VOCs include the following: 1,1-dichloroethene (1,1-DCE), cis-1,2-

dichloroethene (cis-1,2-DCE), tetrachloroethene (PCE), trans-1,2-dichloroethene (trans-1,2-DCE), 

trichloroethene (TCE), and vinyl chloride (VC).  The vacuum under the floor slab mitigates the 

potential for soil vapor to enter the indoor air.   

2.3 REMEDIAL OPERATIONAL OBJECTIVES 

The SSDS operational goal is to reduce the potential for sub-slab soil vapor intrusion (SVI) into the 

indoor air of the manufacturing building.  The system operational objectives are as follows:  

• Demonstrate a sufficient radius of vacuum influence in the sub-slab soil vapor 

environment beneath the building floor slab.  The system achieves this by creating a 

negative differential pressure (vacuum) in the sub-slab environment relative to the indoor 

air.  The Site-specific goal is defined as a constant vacuum in the sub-slab, regardless of 

heating, ventilation, and air conditioning (HVAC) conditions, maintained at or greater 

than 0.004 inches of water column (in. W.C.) 

• Maintain and operate the system continuously without significant downtime. 

• Demonstrate that the concentrations of target contaminants in the system effluent 

vapors remain below the NYSDEC Division of Air Resources (DAR)-1 guidance values.  As 

long as effluent actual annual impact concentrations are maintained below the DAR-1 

regulatory threshold values, an air discharge permit is not required.  

The operational goals, as recommended in the 2016 OM&M Annual Report (Stantec, 2017b), 

were successfully achieved during 2017 by performing the following activities: 
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• Monitoring the SSDS operation remotely on a daily basis to maintain virtually continuous 

operation, and responding to non-fatal and fatal alarms as required; 

• Performing monthly physical system inspections to verify proper operation, and perform 

appropriate maintenance; 

• Performing quarterly system OM&M, which included the following: 

o Recorded SDS vapor flowrates and vacuum levels, and differential pressure 

measurements at each VMP location; 

o Performed 24-hour continuous monitoring of differential pressure at select VMPs to 

verify that the SSDS is maintaining a continuous vacuum of 0.004 in. W.C. in the target 

areas; 

o Performed critical device testing to verify that the process control logic and 

instrumentation are functioning properly, and as designed; and 

o Collected system SDS, mid-carbon, and post-carbon (effluent) vapor samples during 

each quarter to monitor the influent and effluent concentrations of Site-related 

VOCs. 
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3.0 OPERATION, MAINTENANCE, AND MONITORING ACTIVITIES 

3.1 OPERATIONAL SUMMARY 

The system was monitored via regular review of the daily system operational emails that are 

automatically generated and sent from the system PLC to system operators.  System operational 

parameters are recorded during monthly Site inspections and quarterly system OM&M events. 

Table 1 summarizes system monitoring data including: applied vacuums and extracted vapor 

flow rates at each SDS, induced vacuum at each of the 25 monitoring points (VMP-1A through 

VMP-8D), and the combined system effluent flow rate flow transmitter (FT-301).  Figure A-2 

provides the average differential pressures measured at VMPs as part of the quarterly Site 

inspections.   

System runtime and down-time are summarized in Table A-2.  This report summarizes activities 
conducted during the calendar year, and system operational uptime is calculated for the 
calendar year.  Note, however that operational data such as flow rates and mass removal are 
calculated using data between the dates of the last readings obtained in December 2016 and 
the last readings obtained in December 2017. 

The SSDS operated with an approximately 99.4% run time during the reporting period, with minor 

scheduled maintenance and/or operational interruptions due to system alarm conditions.  The 

blower and VFD that was installed in March 2016 continued to operate efficiently during 2017.  In 

the event of a failure, a backup unit is stored in the building with the SSDS process equipment.  

The system was shut down several times for scheduled routine OM&M activities throughout the 

reporting period, including various monthly and quarterly system inspections and/or testing.  

System shutdowns with durations less than three hours are not included in the system runtime 

calculation noted above.  These shutdowns are discussed below in Section 3.5. Additionally, a 

Mitigation Installation Record for the SSDS was submitted to NYSDEC in September 2017. 

For every alarm occurrence an Alarm Response Log was prepared to document the alarm and 

any corrective actions and/or modifications made to the SSDS as a result.  System alarms 

received during the reporting period are summarized in Section 3.6.  

3.2 DAILY ROUTINE SYSTEM INSPECTIONS 

Daily remote monitoring was performed during the reporting period.  Monitoring included review 

of the daily system operational e-mails and/or logging onto the system remotely to confirm that 

the system was operational, that system variables were within their allowable ranges, and that 

no alarm conditions were present.  
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3.3 MONTHLY ROUTINE SYSTEM INSPECTIONS 

Although the SSDS OMM calls generally for quarterly inspection and monitoring activities, certain 

system elements were inspected monthly in 2017, including: 

• Gauge and PLC readings of various components’ vacuum, temperature, and pressure; 

• Normal blower operation; 

• AWS, condensate collection points, and heat-trace outlet; 

• Electrical usage and safety signage; 

• SSDS vapor-exhaust vent screen; 

• Process equipment valve positions and locks;  

• Process piping including VPGAC connections; and 

• Barometric pressure and ambient temperature (obtained from local weather station). 

Noting whether barometric pressure is rising or falling. 

Completed monthly OM&M log sheets are attached in Appendix A-1. 

3.4 QUARTERLY SYSTEM OM&M AND INSPECTIONS 

The system was monitored quarterly during the reporting period.  Copies of completed quarterly 

log sheets are attached in Appendix A-1.  Monitoring activities included collection of the 

monthly system data, and in addition the following data: 

• Induced vacuum (instantaneous) at each VMP location; 

• Applied vacuum at the blower and each SDS location; 

• Extracted-vapor flow rates at each SDS location and system effluent; and 

• 24-hour continuous monitoring of differential pressure at select VMPs. 

The results of the system inspections are documented on the OM&M log sheets in Appendix A-1; 

key system parameters are summarized in Table A-1. 

3.4.1 Checklist Items 

In addition to the data collection noted above, the following critical system devices were 

inspected quarterly: 

• System electrical disconnect switch; 

• System hand-off-auto switches; 

• Control panel indicator lights; 

• Battery-operated uninterruptible power-supply; 

• Electrical and safety signage; 

• Inline filter (F-201); 

• Vacuum transmitter located on the vacuum side of the blower B-200 (VT-201); 

• Flowmeter located on the vacuum side of the blower B-200 (FT-301); 
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• Vacuum relief valve located on the vacuum side of the blower (VRV-200); 

• High and High-High liquid-level switches located on air water separator AWS-200 tank 

(LSH-201 and LSHH-201); 

• Pressure transmitter (PT) located on the pressure side of the blower B-200 (PT-201); 

• Temperature transmitter (TT) located pre- and post- heat exchanger HX-300 (TT-201 and 

TT-301, respectively);  

• SSDS vapor-exhaust vent screen; 

• Process equipment valve locks;  

• Process piping including VPGAC connections; 

• Condensate collection points, and heat-trace outlet; and 

• Wet Floor Sensor located below the VPGAC manifold (WFS-201). 

2017 Quarterly OMM events were performed on the following dates: 

• January 10-12, 2017  

• April 11-13 and May 4, 2017  

• July 19-20, 2017      

• October 2-4, 2017 

Critical devices were tested for proper operation as described in the SSDS OM&M Manual 

standard operating procedures (SOPs).  All devices passed the testing for each event. 

3.5 NON-ROUTINE OPERATION AND MAINTENANCE ACTIVITIES 

The following non-routine system OM&M activities were performed in 2017: 

• The January OM&M Summary tables identified two soil vapor probes (VMP-1A and VMP-8C) 
that did not achieve requisite vacuum (i.e., 0.004 in W.C.) during January OM&M inspection.  
Tetra Tech conducted a site visit on February 23 to re-gauge the vapor monitoring probes: 
VMP-1A achieved the requisite vacuum in question, VMP-8C did not.  Tetra Tech performed 
a continuous 24-hour differential pressure test beginning on March 7, 2017, VMP-8C was in 
and out of the requisite vacuum.  VMP-8C was replaced with a longer screen on May 2, 
along with VMP-3E.  Continuous 24-hour pressure testing on VMP-8C and VMP-3E was 
conducted between May 3 and May 4 (VMP-8C) and May 4 and May 5 (VMP-3E).   VMP-3E 
met the requisite vacuum over the full 24-hour period, however VMP-8C did not.  To 
improve vacuum at VMP-8C, SDS-5’s valve was throttled back 2.5 turns and 5 turns, and 24 
hours pressure tests were performed on May 31-June 1 and June 16-17, respectively (it 
should be noted that the throttling back of SDS-5 did not negatively influence the vacuum 
at vacuum monitoring points around SDS-5).  The continuous 24-hour pressure test 
performed after the valve was throttled back 2.5 turns showed the greatest improvement in 
vacuum around VMP-8C, but did not continuously meet the requisite vacuum.  The 
NYSDOH verbally approved results of the balancing and corresponding SSDS performance 
during a June 28, 2017 call with NYSDOH and the NYSDEC.   

• On October 25 the Programmable Logic Controller backup battery was replaced. 
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3.6 ALARM CONDITIONS AND SYSTEM MODIFICATIONS 

Seven fatal system alarms and several system communication deficiencies occurred during 

2017.  Four non-fatal alarms occurred.  Fatal alarm conditions are those which result in 

automatic system shutdown.  The cause of each fatal alarm and corresponding corrective 

action are summarized in Table A-2.  Alarm response logs (including non-fatal alarms) describing 

each alarm and response actions taken are included in A-2.  Starting in December 2017, alarm 

responses (both fatal and non-fatal alarms) will be logged and tracked in an Alarm Tracking 

table instead of individual alarm logs.  Below is a summary of fatal system alarms during 2017 

and responses or system modifications (if any) that were made: 

• July 1: Process 21 - VFD Fault was outside frequency range.  The system shut down at 

10:14 and was restarted at 11:45. The system operated normally after it was reset.  No 

further action was required. 

• July 20: Process 22 – Pre-carbon Heat Exchanger exceeded temperature limit at 18:08 

and 19:40. The temperature rose above 115ºF, triggering a shutdown of the SSDS.  After 

receiving the 18:08 Alarm Report Tetra Tech logged into the SSDS PLC and checked all 

set points changed during the critical device testing, all set points were correct. To 

further troubleshoot the system the heat exchanger was manually turned on (with the 

SSDS running) checking to be sure the heat exchanger was operational, it was. Tetra 

Tech then went through a startup sequence to test if the heat exchanger would start 

once TT-301 exceeds 95º F, per Table 3 of the SSDS OM&M Manual. TT-301 reached 105° 

F, but the heat exchanger did not start. Tetra Tech shut down the SSDS system. Through 

the PLC’s analog outputs, the heat exchanger was turned on and the SSDS system 

started, but after several minutes the heat exchanger shut off, TT-301 exceeded 115º F 

and the SSDS system shut down, triggering the 19:40 Alarm Report.  Further investigation 

of the system revealed the Analog Input set point was at 300° F, instead of 100° F. Tetra 

Tech reset TT-301 Hi Analog Input to 100° F and restarted the system at 10:10 on 7/21/17.  

• October 9: No morning SSDS status report was received and Tetra Tech could not 

remotely connect the SSDS PLC.  Tetra Tech found the system to be shut down upon 

arrival to the site.  The Main Power was on, Auxiliary Power supply was off and PLC was 

not energized.  Tetra Tech turned on Auxiliary Power supply and that energized the PLC.  

Tetra Tech put the SSDS through a startup sequence and it turned on the SSDS.  The 

system was monitored for 30 minutes prior to leaving the site and also remotely 

throughout the day, and it operated normally. 

• October 23: No morning SSDS status report was received.  Tetra Tech observed the 

system shutdown and the Main Power on, but the Auxiliary Power supply was off and PLC 

was not energized.  Tetra Tech attempted to turn on the backup battery, but it would not 

energize.  Tetra Tech plugged the PLC directly into an outlet, and that energized the 

PLC.  Tetra Tech put the SSDS through startup sequence, and it turned on the SSDS.  

Monitored system for 30 min, and it operated normally.  Backup battery was replaced on 

10/25/17 and the system operated normally. 

• November 7: Process 21 and Shutdown 80 – VFD-200 had no power.  Tetra Tech's 

troubleshooting of the system revealed a circuit breaker in the off position.  Tetra Tech 
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engaged the circuit breaker to the on position, which powered up the VFD.  Tetra Tech 

put the SSDS through a start-up sequence and the system operated normally. 

• December 28: Process 23 – High Post Blower Pressure exceeded 30 IWC.  The system shut 

down at 12:07 and was restarted remotely by Tetra Tech at 12:50. The system was 

remotely monitored. 

• December 28: Process 23 – High Post Blower Pressure exceeded 30 IWC.  The system shut 

down at 19:31 and was restarted remotely by Tetra Tech on December 29 at 9:00.  Tetra 

Tech went to the SSDS and drained the carbon vessels and air flow manifold.  No further 

action was required. 

Four system communication deficiencies occurred during the reporting period. In two instances 

the daily system status emails were not received due to a power failure at the PLC.  For these 

occurrences Tetra Tech was not able to log on to the system remotely to ensure proper 

operation, so traveled to the SSDS and, as described above, returned power to the PLC.  The 

other 2 instances involved wet floor sensor false alarms.  In these instances, Tetra Tech was able 

to log onto PLC and recover system operating data that show the system was operating 

normally and no wet floor sensor alarm was triggered.  Alarm Response Logs generated for each 

of these alarm situations are included in Appendix A-2.   

4.0 ANALYTICAL MONITORING ACTIVITIES 

4.1 QUARTERLY ANALYTICAL SAMPLING 

SSDS mid-VPGAC and vapor effluent samples were collected quarterly.  Samples were collected 

with 1-liter batch-certified Summa® canisters with quick-grab regulators.  All samples were 

analyzed by Pace Analytical Laboratories of Melville, New York per US Environmental Protection 

Agency (USEPA) “Method TO-15” for VOCs.  

SSDS influent vapor analytical results (collected from the individual sumps) are summarized in 

Table A-3 through Table A-10.  Mid-VPGAC and effluent analytical results are summarized in 

Table A-11 and Table A-12, respectively.  Time-series plots of the analytical results for the primary 

COCs for each sump are provided in Figure A-39 through Figure A-466.  The laboratory analytical 

results for each sampling event are provided in Appendix A-4.   

4.2 CONTINUOUS DIFFERENTIAL PRESSURE MONITORING 

On January10-12, April 11-13 and May 4, 2017, July 19-20, and October 2-4, 2017, continuous 

monitoring of differential pressure at select VMPs was performed using continuous logging 

micromanometers (OMNIGUARD™ 4).  Differential pressure was continuously monitored for a 24-

hour period at each VMP location at least once during the reporting period.  The 

micromanometer measures the differential pressure approximately every second and performs 

a rolling average of the past 15 measurements.  Only the maximum and minimum differential 

pressure measurements over a five-minute period are recorded.  Any differential pressures 



2017 ANNUAL SITE MANAGEMENT REPORT 
APPENDIX A: SUB-SLAB DEPRESSURIZATION SYSTEM OPERATION,  
MAINTENANCE, AND MONITORING PERFORMANCE REPORT

10 

measured between the maximum or minimum values during each five-minute period are not 

recorded during normal operation.  

In the same fashion as previous years, not all VMPs are monitored during each event; however, 

each VMP was monitored at least once during the reporting period, and some VMPs were 

tested more than once.  Additionally, as described in Section 3.5 VMP-8C and VMP-3E were 

replaced and continuous differential pressure retested.   The differential pressures measured 

during each of the events are presented on Figure A-3 through A-38 and discussed in detail 

below in Section 5.3.2.   

4.3 PREVIOUS ANNUAL VAPOR INTRUSION MONITORING 

In previous years annual vapor intrusion (VI) studies were performed that included sub-slab soil 

vapor and indoor air sampling to evaluate the effectiveness of the SSDS and monitor the current 

soil-vapor and indoor-air quality at the Site.  Based on the findings of the 2015 study (Stantec, 

2015) combined with historical results and the planned continued operation of the SSDS as a 

mitigation measure, Lockheed Martin proposed to suspend further annual VI studies for the 

eastern one-third of the building where the SSDS is located.  NYSDEC and NYSDOH agreed to the 

proposed suspension of further annual studies in its letter to Lockheed Martin dated September 

21, 2015 (NYSDEC, 2015). Accordingly, no vapor intrusion study was conducted in 2017. 

4.4 SSDS PIPING LEAK DETECTION TESTING 

The SSDS piping was inspected and tested by NRC for potential leaks on October 4, 2017. No 

leaks were found.  A memo summarizing the testing is included in Appendix A-3. In accordance 

with NYSDEC’s approval of an 18-month testing interval the next leak detection testing event will 

occur in January 2019. 
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5.0 SSDS PERFORMANCE RESULTS 

The following subsections summarize the overall performance of the SSDS. 

5.1 SSDS OPERATION 

The SSDS operated continuously during the reporting period except for the brief down times 

noted above in Section 3.46 and on Table A-2.  Overall runtime was approximately 99.4%.   

Average instantaneous differential pressure readings for the 25 vapor monitoring points 1A 

through 8D during the reporting period range from a vacuum of 0.008 in. W.C. to 15.125 in. W.C.  

Average vacuum readings for SDS-1 through SDS-8 range from 1.3 in. W.C. to 63.3 in. W.C.  It 

should be noted that the SDS-2, SDS-3, and SDS-4 applied vacuums are lower by design due to 

their higher extracted vapor flow rates.  The average combined system influent flow rate for 2017 

was approximately 83.2 scfm.  Refer to Section 5.3.1 for more details.  

The cumulative VOC mass removed by the SSDS was calculated based on the combined 

influent concentrations (Table A-3 through Table A-10) and calculated flow rates (Table A-1). 

Although the intended purpose of the system is to minimize vapor intrusion into indoor air, the 

system is also removing VOC mass from the sub-slab area.  Cumulative VOC-mass removed from 

the sub-slab area is summarized in Table A-13.  From the start of SSDS operations in July 2008 

through December 2017, the system has removed 9.20 pounds of target VOCs.  The percentage 

of target VOCs adsorbed by the VPGAC during the reporting period was >99.9%.  The VOC 

concentrations emitted in the SSDS effluent over the reporting period were used, along with 

historic concentrations, to find maximum effluent concentrations.  From each maximum effluent 

concentration an actual annual impact value was calculated for each contaminant.  When 

evaluated against the allowable short-term guideline concentration (SGC) and annual 

guideline concentration (AGC) values in NYSDEC DAR-1, there were no exceedances.  

The individual VOCs emitted, their historic maximum effluent concentrations, actual annual 

impact values, and AGCs and SGCs, as per NYSDEC DAR -1, are shown in Table A-14. 

5.2 ANALYTICAL RESULTS 

Vapor analytical data for sump, mid-carbon, and system effluent samples are summarized in 

Table A-3 through Table A-12.  Figure A-39 through Figure A-46 show plots of influent vapor VOC 

concentration versus time for TCE, PCE, total dichloroethene (DCE; values represent combined 

concentrations of 1,1-DCE, cis-1,2-DCE, and trans-1-2, DCE) and VC at each SDS location.  Figure 

A-47 and Figure A-48 depict VOC concentrations with time for the mid-carbon and effluent 

vapor samples, respectively.  The following summarizes findings from these analyses: 
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Influent (Sump) Samples 

• Sumps SDS-1 through SDS-3 have been in operation since 2008.  In that time, these three 

sumps have typically demonstrated decreasing trends with some VOCs showing 

temporary increases at times.  The 2017 results show much lower VOCs in SDS-1 

compared to 2016 and previous years. 

• Sumps SDS-4 through SDS-7 have been in operation since 2011.  SDS-4 and -5 were similar 

to SDS-1 through -3 and demonstrated decreasing trends with some VOCs showing 

temporary increases at times.  SDS-4 had a significant decrease in concentrations in 2017 

compared to prior years.  SDS-6 historically has shown some variation in VOC 

concentrations, but overall concentrations have decreased.  SDS-7 indicates a 

decreasing trend through 2013, with relatively stable levels since then. 

• Sump SDS-8 has been operational since Quarter 4 of 2012 and has shown stable VC and 

DCE concentrations since then.  PCE concentrations slowly increased through October 

2016, then decreased.  TCE concentrations were variable through October 2016, then 

show a decreasing trend. 

• During the 2017 reporting period PCE is the target VOC with the highest concentrations in 

sump samples at SDS-1, -2, -3, -4, -6 and -7.  TCE is the target VOC with the highest 

concentrations at SDS-5, and -8.  

• During the 2017 reporting period, the average vapor influent total target VOC (1,1-DCE, 

cis-1,2-DCE, PCE, trans-1,2-DCE, VC, and TCE) concentrations from each SDS location, 

calculated from Table 13, were as follows:  

SUMP 

2016 Average 
Influent Con-

centration 
(µg/m3)

2017 Average 
Influent Con-

centration 
(µg/m3)

Increase/ 
Decrease 

Percentage 

SDS-1 1,015.93 7.45 Decrease 99.3 

SDS-2 61.75 29.43 Decrease 52.3 

SDS-3 20.99 10.33 Decrease 50.8 

SDS-4 208.94 38.70 Decrease 81.5 

SDS-5 12.29 4.13 Decrease 66.5 

SDS-6 10.83 2.48 Decrease 77.1 

SDS-7 2.40 1.15 Decrease 66.3 

SDS-8 112.73 44.60 Decrease 60.4 

Mid-Carbon and Effluent Samples 

The current 1,000 lb carbon units were installed in 2011 (the two smaller carbon units used on 

the prior system were taken off-line at that time). The carbon in the new 1,000-lb units was 
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replaced in May of 2015, which was the first carbon change-out for these units.  After the 

change-out, including all of 2016 and 2017, the mid-carbon and carbon effluent sample 

results for TCE, PCE, and total DCE concentrations have remained stable at low 

concentrations (See Tables 11 and 12 and Figures A-47 and A-48).    

5.3 DIFFERENTIAL PRESSURE MONITORING RESULTS 

As discussed in Section 4, differential pressure between the indoor air and sub-slab environment 

was measured at each VMP and at each sump during the quarterly events.  The differential 

pressures recorded at each VMP were used to monitor performance of the system and its ability 

to maintain the desired vacuum in the soil vapor beneath the building floor slab.  The differential 

pressures recorded are discussed in detail below.  

5.3.1 Instantaneous Measurement 

Instantaneous differential pressures were recorded at each VMP with a handheld digital 

micromanometer; these data are summarized and shown on Table A-1.  The average 

instantaneous differential pressure values for each VMP are shown on Figure A-2.  Note that the 

differential pressure observed at VMP locations may reflect influence by more than one SDS 

location. 

The area of vacuum influence measured during this reporting period is similar to the area of 

influence measured in 2016.  The area of influence induced by Sumps 1 through 7 continues to 

include the eastern and northern Molding Facilities, CET Room in the north, and a main hallway and 

Warehouse Area J to the south and east.  With the installation of SDS-8 at the end of 2013, the 

applied vacuum in the Warehouse Area J room was strengthened and the system’s overall area of 

influence expanded to include the Molding Offices and a portion of the Molding Raw Material 

Storage Room to the south.  Average readings from 2017 of VMP-8C and VMP-8D show that these 

points appear to be located at the southern extent of the area of vacuum influence generated by 

SDS-7 and SDS-8, and as described above by SDS-5.  Figure A-2 depicts this data on a map of the 

system layout.  Table A-15, shown below, summarizes the average instantaneous vacuum readings 

during the reporting period as well as the distance and direction of VMPs relative to associated 

sumps.  
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Table A-15   SDS/VMP Location and Instantaneous Differential Pressure Data

Sump 
Associated 

VMPs 
Distance Direction 

2017 Avg. 

Vacuum  

(in. W.C.) 

SDS-1  VMP-1A 

VMP-1B 

VMP-1C 

VMP-4* 

17ft 

33ft 

33ft 

77ft 

E 

W 

S 

S 

0.008 

0.239 

0.109 

0.045 

SDS-2  VMP-2A 

VMP-2B 

VMP-2C 

29ft 

31ft 

42ft 

N 

S 

W 

0.083 

0.185 

0.164 

SDS-3  VMP-3C 

VMP-3B 

VMP-3D 

17ft 

26ft 

49ft 

N 

S 

SE 

0.145 

0.016 

0.023 

SDS-4  VMP-3E 24ft NW 0.045 

SDS-5  VMP-5 

VMP-3A 

VMP-5A 

VMP-5B 

VMP-8C 

26ft 

29ft 

38ft 

43ft 

240ft 

SE 

NE 

W 

N 

SE 

0.721 

0.065 

0.059 

0.040 

0.010 

SDS-6  VMP-6A 

VMP-6B  

VMP-6 

35ft 

35ft 

55ft 

W 

S 

N 

0.789 

0.279 

0.216 

SDS-7  VMP-7 

VMP-7B 

VMP-8D 

44ft 

41ft 

43ft 

N 

E 

S 

0.772 

0.134 

0.021 

SDS-8  VMP-7A 

VMP-8A 

VMP-8B 

VMP-8C 

3ft 

15ft 

19ft 

76ft 

S 

NW 

S 

SE 

15.125 

2.711 

7.688 

0.010 

* VMP-4 is also 77 ft. from SDS-2, in the NW direction.  

5.3.2 Continuous Datalogging 

In addition to recording instantaneous differential pressures, and as discussed in Section 4.2, 

continuous datalogging micromanometers were used during quarterly events to monitor 
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differential pressure over a 24-hour period.  Every VMP was tested at least once and some were 

tested multiple times during the course of the year, in accordance with the recommendations of 

the 2014 OM&M Annual Report.  This data was obtained to complement the instantaneous 

readings and to observe potential variations in sub-slab vacuum due to HVAC system operation, 

variation in barometric pressure, or other factors.   

The 24-hour continuous data generally indicate that vacuum varies slightly over the course of a 

day at certain VMPs, as shown in several of the plots included in Figure A-3 through A-38. The 

data indicate that the SSDS performance may be slightly affected by HVAC, barometric 

pressure or other external influences at some locations.  

The differential pressures recorded at each VMP, as described above, demonstrate that the 

SSDS is providing a sufficient vacuum in the sub-slab environment to mitigate the potential 

migration of sub-slab soil gas to indoor air.  Minor exceptions were noted, as follows: 

• VMP-1A, which was tested in all four quarters in 2017, during the approximately first half of 

the test a number of vacuum data points were below the criteria of 0.004 in W.C.  These 

lower vacuum readings were temporary with the requisite vacuum being met for the 

remainder of the test. 

• VMP-8C in Q1 exhibited data points below the threshold criteria for most of the test.  

After VMP-8C was replaced and SDS-5 adjusted the measure vacuum during the 24-hour 

test in Q3 met the requisite vacuum except for several temporary, short duration 

measurements.    

6.0 2018 GOALS AND RECOMMENDATIONS 

The information presented in this report indicates that the SSDS has generally operated as 

designed, with the minor, short-duration exceptions based on the testing results at 2 of the 25 

VMPs.  These minor, temporary exceptions are not considered indicative of inadequate system 

vacuum.   

Continued operation, maintenance, and monitoring activities will be implemented during 2018, 

and are described in the sections below. 

6.1 GOALS 

The SSDS 2018 remedial and operational goals remain unchanged from those noted in Section 

2.3.  The SSDS operation will continue to be monitored via the daily system data received from 

the PLC, monthly visual inspections, quarterly testing, and prompt response to alarms.   

The operational data to be collected include:  

• Review of the daily automated system operation status email logs to ensure virtually 

continuous operation of the SSDS; 
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• Monthly system physical inspection to verify the operation of the system and to perform 

any minimal maintenance required to maintain proper operation (e.g., inspection, 

draining of condensate, etc.); 

• Quarterly system inspection information and required OM&M and system performance 

monitoring data, including the recording of flows, pressures, temperatures, and 

differential pressure measurements at SDSs, VMPs, and the treatment equipment to verify 

the performance of the system; 

• Vapor samples at each SDS, mid-carbon, and system effluent location will be collected 

during each quarter to monitor the mass removal of Site-related VOCs; 

• Quarterly 24-hour continuous monitoring of differential pressure at eight select VMPs using 

continuous logging micromanometers to verify the system performance goal of 

maintaining a continuous vacuum of 0.004 in. W.C. in the areas of the Site noted above 

in Section 2.3; 

• Quarterly critical device testing to verify that the control logic and instrumentation are 

functioning properly and as designed; and 

• Continued demonstration that contaminant concentrations in the SSDS effluent vapor 

stream remain below the NYSDEC DAR 1 guidance values before being discharged to 

the atmosphere. 

6.2 RECOMMENDATIONS 

Our review and analysis of SSDS monitoring data for the 2017 reporting period indicates that the 

system is successful at mitigating sub-slab impacts.  Recommendations for the next reporting 

period (January–December 2018) include: 

• Continue operation of the SSDS; 

• Continue system performance and effluent sampling; 

• Continue to monitor VPGAC performance; 

• Continue preventive maintenance to maintain system reliability; and 

• Update the OM&M Plan as needed to include any system modifications. 
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TABLES 



Table A-1.    Sub-Slab Depressurization System Monitoring Data, Former Lockheed Martin French Road Facility, Utica, New York

SDS-1 SDS-2(3) SDS-3 SDS-4(3) SDS-5 SDS-6 SDS-7 SDS-8

07/17/08 -20.5 -19.8 -19.0 - - - - - 102 0.004 -0.080 -0.035 -1.281 -3.516 -3.046 0.005 -0.019 -0.011 -0.014 0.012 - - - - - - - - - - - - - -
08/12/08 -28.0 -28.0 -26.0 - - - - - 55 0.018 -0.087 -0.014 -0.370 -1.028 - 0.020 -0.017 -0.007 -0.011 0.020 - - - - - - - - - - - - - -
09/11/08 -28.0 -28.0 -26.0 - - - - - 78 0.015 -0.101 -0.021 -0.236 -0.657 -0.554 0.009 -0.035 -0.024 - 0.010 - - - - - - - - - - - - - -
09/25/08 -25.5 -26.0 -23.8 - - - - - 76 0.000 -0.082 -0.031 -0.362 -0.974 -0.828 0.004 -0.040 -0.033 -0.040 0.000 - - - - - - - - - - - - - -
10/10/08 -21.0 -22.0 -18.0 - - - - - 81 -0.032 -0.011 -0.063 -0.317 -0.833 -0.711 -0.003 -0.058 -0.043 -0.052 -0.006 - - - - - - - - - - - - - -
11/17/08 -22.3 -23.0 -19.7 - - - - - 86 0.000 -0.052 -0.033 -0.357 -0.662 -0.807 -0.003 -0.052 -0.034 -0.047 -0.005 - - - - - - - - - - - - - -
04/07/09 -18.0 -19.0 -15.5 - - - - - 91 0.000 -0.040 -0.025 -0.593 -1.317 -1.483 0.003 -0.044 -0.028 -0.041 0.000 - - - - - - - - - - - - - -
05/05/09 -18.0 -20.0 -16.0 - - - - - 91 0.000 0.000 -0.009 0.000 -0.034 -1.082 -0.030 -0.026 -0.042 0.012 -0.010 - - - - - - - - - - - - - -
05/29/09 -16.0 -17.8 -17.0 - - - - - 91 -0.005 -0.233 -0.031 -0.642 -1.745 -1.613 0.000 -0.052 -0.039 -0.044 -0.005 - - - - - - - - - - - - - -
07/01/09 -18.7 -18.2 -14.0 - - - - - 90 0.008 -0.184 -0.014 -0.681 -1.856 -1.608 0.000 -0.048 -0.035 -0.032 0.006 - - - - - - - - - - - - - -
08/14/09 -19.0 -18.0 -14.0 - - - - - 88 0.000 -0.189 -0.010 -0.755 -1.980 -1.305 0.000 -0.037 -0.040 -0.039 0.000 - - - - - - - - - - - - - -
09/30/09 -19.0 -13.0 -7.0 - - - - - 100 0.000 -0.198 -0.033 -0.739 -2.002 -1.147 -0.002 -0.038 -0.040 -0.043 0.000 - - - - - - - - - - - - - -
10/09/09 -19.0 -12.9 -7.3 - - - - - 99 -0.004 -0.217 -0.030 -0.708 -2.053 -1.758 -0.002 -0.036 -0.041 -0.050 -0.006 - - - - - - - - - - - - - -
11/18/09 -18.0 -14.0 -6.5 - - - - - 98 0.000 -0.201 -0.029 -0.750 -2.034 -1.155 0.000 -0.037 -0.028 -0.035 0.000 - - - - - - - - - - - - - -
12/21/09 -17.5 -13.0 -6.5 - - - - - 97 0.000 -0.107 -0.026 -0.762 -2.085 -1.118 0.000 -0.036 -0.021 -0.031 0.000 - - - - - - - - - - - - - -
01/12/10 -17.8 -13 -7.0 - - - - - 93 0.000 -0.025 -0.038 -0.777 -2.110 -1.158 -0.004 -0.046 -0.030 -0.042 0.000 - - - - - - - - - - - - - -
02/03/10 -17.5 -13 -6.5 - - - - - 111 -0.011 -0.157 -0.027 -0.759 -1.566 -1.835 -0.003 -0.040 -0.023 -0.035 -0.008 - - - - - - - - - - - - - -
03/03/10 -17.5 -13 -6.5 - - - - - 127 0.003 -0.136 -0.026 -0.752 -2.059 -1.794 0.003 -0.043 -0.026 -0.036 0.000 - - - - - - - - - - - - - -
04/07/10 -17.0 -18.0 -7.0 - - - - - 118 0.004 -0.224 -0.032 -0.755 -2.074 -1.809 -0.007 -0.047 -0.033 -0.042 -0.003 - - - - - - - - - - - - - -
05/05/10 -17.0 -18.0 -7.0 - - - - - 82 -0.008 -0.180 -0.031 -0.760 -2.101 -1.845 -0.004 -0.043 -0.029 -0.041 -0.007 - - - - - - - - - - - - - -
06/03/10 -17.0 -17.9 -6.8 - - - - - 81 -0.006 -0.162 -0.033 -0.748 -1.317 -1.807 -0.010 -0.037 -0.025 -0.042 -0.009 - - - - - - - - - - - - - -
07/08/10 -17.0 -18.0 -15.0 - - - - - 86 -0.003 -0.164 -0.031 -0.736 -1.985 -1.766 -0.004 -0.039 -0.035 -0.041 -0.005 - - - - - - - - - - - - - -
08/05/10 -17.8 -18.0 -15.2 - - - - - 85 0.000 -0.156 -0.040 -0.765 -2.073 -1.825 0.000 -0.049 -0.034 -0.040 -0.004 - - - - - - - - - - - - - -
09/07/10 -17.5 -18.0 -16.0 - - - - - 86 -0.004 -0.171 -0.045 -0.776 -2.098 -1.861 0.000 -0.044 -0.032 -0.041 -0.003 - - - - - - - - - - - - - -
10/06/10 -18.5 -19.0 -16.0 - - - - - 87 0.018 -0.140 -0.048 -0.807 -2.117 -1.879 0.000 -0.048 -0.142 -0.041 -0.004 - - - - - - - - - - - - - -
11/02/10 -20.0 -21.0 -19.0 - - - - - 90 0.006 -0.160 -0.052 -0.824 -2.156 -1.892 -0.003 -0.040 -0.115 -0.037 0.000 - - - - - - - - - - - - - -

12/30/10(2) -52.0 -8.0 -14.0 - - - - - 58 0.000 -0.395 -0.111 -0.540 -1.500 -1.400 0.006 -0.012 -0.036 -0.008 0.012 - - - - - - - - - - - - - -
01/05/11 -56.0 -1.4 -0.8 -1.0 -36.7 -54.1 -38.5 - 92 -0.003 -0.419 -0.114 -0.105 -0.261 -0.238 -0.083 -0.008 -0.018 -0.015 -0.011 -0.035 -0.127 -0.014 -0.003 -0.080 -0.009 -0.025 -0.020 0.000 -0.072 - - - -
02/28/11 -67.8 -0.5 -1.9 -0.6 -55.5 -66.2 -66.2 - 64 -0.009 -0.490 -0.135 -0.049 -0.119 -0.110 -0.041 -0.013 -0.035 -0.018 -0.005 -0.012 -0.406 -0.041 -0.022 -0.190 0.000 -0.030 -0.028 0.000 -0.109 - - - -
03/04/11 -68.2 -1.0 -0.6 -1.5 -58.0 -67.5 -67.0 - 82 -0.007 -0.525 -0.138 -0.091 -0.020 -0.180 -0.046 -0.012 -0.028 -0.014 -0.005 -0.037 -0.525 -0.041 -0.024 -0.200 -0.008 -0.049 -0.022 0.000 -0.118 - - - -
04/04/11 -67.0 -1.0 -3.0 -1.0 -57.0 -67.0 -66.0 - 77 -0.015 -0.514 -0.139 -0.035 -0.094 -0.059 -0.047 -0.012 -0.032 -0.017 -0.013 -0.030 -0.133 -0.054 -0.033 -0.215 -0.045 0.055 -0.135 0.000 -0.098 - - - -
05/12/11 -67.0 < -1.0 -3.0 < -1.0 -55.0 -65.0 -65.5 - 78 -0.022 -0.499 -0.136 -0.050 -0.118 -0.109 -0.050 -0.010 -0.030 -0.016 -0.009 -0.034 -0.211 -0.044 -0.031 -0.210 -0.006 -0.031 -0.018 0.000 -0.106 - - - -
06/02/11 -70.0 < -1.0 -3.0 < -1.0 -57.0 -66.0 -70.0 - 83 -0.026 -0.520 -0.134 -0.055 -0.123 -0.100 -0.050 -0.011 -0.018 -0.018 -0.018 -0.049 -0.290 -0.041 -0.033 - -0.025 -0.052 -0.043 0.000 -0.106 - - - -
07/06/11 -66.0 < -1.0 -4.0 < -1.0 -56.0 -67.0 -65.0 - 128 -0.014 -0.450 -0.122 -0.090 -0.093 -0.080 -0.038 -0.014 -0.042 -0.019 -0.014 -0.028 -0.542 -0.045 -0.031 -0.229 -0.004 -0.036 -0.017 0.000 -0.009 - - - -
08/11/11 -67.0 < -1.0 -3.0 < -1.0 -56.0 -65.0 -66.0 - 102 -0.024 -0.428 -0.148 -0.044 -0.093 -0.087 -0.052 -0.012 -0.038 -0.022 -0.018 -0.042 -0.602 -0.056 -0.032 -0.235 -0.023 -0.037 -0.022 0.000 -0.096 - - - -
09/08/11 -72.0 -0.437 -1.35 -0.632 -55.0 -63.5 -63.5 - 78 -0.023 -0.550 -0.152 -0.047 -0.100 -0.094 -0.050 -0.011 -0.038 -0.020 -0.013 -0.037 -0.545 -0.046 -0.030 -0.230 -0.003 -0.027 -0.014 0.000 -0.101 - - - -
10/12/11 -69.0 -0.430 -3.00 -0.590 -58.0 -68.0 -68.0 - 62 -0.010 -0.469 -0.147 -0.039 -0.097 -0.091 -0.060 -0.011 -0.033 -0.019 -0.018 -0.032 -0.412 -0.047 -0.032 -0.005 -0.011 -0.024 -0.017 0.000 -0.096 - - - -
11/01/11 -71.0 -0.431 -1.33 -0.630 -61.0 -71.0 -71.0 - 76 -0.021 -0.539 -0.161 -0.023 -0.100 -0.061 -0.056 -0.016 -0.035 -0.020 -0.014 -0.038 -0.588 -0.480 -0.029 -0.230 -0.010 -0.026 -0.017 0.000 -0.109 - - - -
12/01/11 -73.0 -0.282 -3.00 -0.599 -62.0 -72.0 -72.0 - 82 -0.019 -0.545 -0.160 -0.024 -0.048 -0.054 -0.067 -0.010 -0.028 -0.016 -0.012 -0.035 -0.641 -0.066 -0.041 -0.242 -0.021 -0.033 -0.019 -0.002 -0.112 - - - -
01/11/12 -72.0 -0.554 -2.75 -0.587 -61.8 -70.0 -71.0 - 76 -0.017 -0.559 -0.158 -0.045 -0.094 -0.090 -0.060 -0.006 -0.015 -0.011 -0.008 -0.046 -0.624 -0.053 -0.031 -0.235 -0.029 -0.036 -0.028 -0.006 -0.118 - - - -
02/09/12 -72.8 -0.797 -2.75 -0.594 -62.3 -72.0 -72.0 - 74 -0.018 -0.059 -0.160 -0.070 -0.150 -0.146 -0.065 -0.012 -0.023 -0.015 -0.009 -0.046 -0.432 -0.053 -0.029 -0.238 -0.016 -0.036 -0.025 -0.004 -0.124 - - - -
03/01/12 -72.8 -0.870 -3.00 -0.624 -64.0 -72.3 -72.0 - 68 -0.008 -0.592 -0.160 -0.076 -0.173 -0.167 -0.062 -0.011 -0.025 -0.015 -0.008 -0.052 -0.628 -0.058 -0.031 -0.239 -0.020 -0.033 -0.026 -0.004 -0.123 - - - -
04/03/12 -75.5 -0.828 -1.09 -0.625 -68.0 -72.5 -72.1 - 70 -0.034 -0.583 -0.165 -0.078 -0.167 -0.163 -0.063 -0.023 -0.023 -0.017 -0.011 -0.057 -0.633 -0.052 -0.035 -0.244 0.000 -0.024 -0.021 -0.004 -0.121 - - - -
05/01/12 -74.0 -0.850 -3.00 -0.632 -64.0 -72.8 -72.3 - 66 -0.022 -0.559 -0.160 -0.074 -0.166 -0.156 -0.063 -0.012 -0.025 -0.017 -0.013 -0.055 -0.677 -0.054 -0.035 -0.249 -0.024 -0.043 -0.028 0.000 -0.119 - - - -
06/07/12 -74.0 -0.830 -2.00 -0.633 -65.0 -74.0 -71.5 - 70 -0.020 -0.572 -0.156 -0.072 -0.163 -0.150 -0.063 -0.013 -0.030 -0.018 -0.012 -0.059 -0.689 -0.053 -0.360 -0.249 -0.005 -0.021 -0.030 -0.003 -0.112 - - - -

07/11/12 -72.5 -0.850 -1.07 -0.640 -63.5 -71.9 -72.0 - 87 -0.030 -0.563 -0.164 -0.071 -0.160 -0.148 -0.061 -0.013 -0.033 -0.021 -0.018 -0.050 -0.700 -0.054 -0.040 -0.256 -0.004 to        
-0.009 -0.035 -0.020 0.000 -0.111 - - - -

08/15/12 -75.0 -0.828 -2.00 -0.632 -64.0 -73.0 -72.5 - 72 -0.022 -0.578 -0.160 -0.079 -0.164 -0.155 -0.065 -0.018 -0.027 -0.019 -0.015 -0.057 -0.693 -0.056 -0.040 -0.252 -0.013 -0.028 -0.031 0.000 -0.109 - - - -
09/11/12 -77.0 -0.821 -2.00 -0.633 -62.0 -75.3 -72.3 - 69 -0.024 -0.569 -0.162 -0.080 -0.160 -0.159 -0.070 -0.018 -0.029 -0.022 -0.013 -0.064 -0.701 -0.056 -0.035 -0.250 -0.020 -0.029 -0.032 0.000 -0.115 - - - -
10/17/12 -74.8 -0.768 -1.25 -0.979 -64.7 -73.9 -74.1 - 74 -0.015 -0.561 -0.163 -0.068 -0.154 -0.141 -0.067 -0.009 -0.029 -0.021 -0.021 -0.044 -0.715 -0.062 -0.035 -0.255 -0.006 -0.033 -0.015 0.000 -0.118 - - - -
11/08/12 -76.0 -0.825 -2.25 -0.642 -64.3 -74.3 -74.3 - 71 -0.020 -0.572 -0.161 -0.082 -0.160 -0.155 -0.063 -0.019 -0.028 -0.017 -0.021 -0.060 -0.716 -0.050 -0.029 -0.243 -0.014 -0.034 -0.039 0.000 -0.116 - - - -
01/15/13 -76.8 -0.768 -1.03 -0.970 -65.2 -75.2 -75.5 - 91 -0.013 -0.532 -0.161 -0.070 -0.157 -0.142 -0.063 -0.009 -0.024 -0.018 -0.016 -0.041 -0.700 -0.045 -0.032 -0.227 0.000 -0.019 -0.016 0.000 -0.119 - - - -

04/23/13 -76.1 -0.853 -1.04 -0.963 -66.2 -75.9 -75.2 - 67 0 to            
-0.008 -0.525 -0.150 -0.780 -0.175 -0.162 -0.063 -0.008 -0.025 -0.018 -0.017 to      

-0.022 -0.045 -0.710 -0.051 -0.031 -0.221 -0.007 to         
-0.009 -0.011 -0.021 to         

-0.024 0.000 -0.106 - - - -

07/10/13 -73.0 -0.895 -2.50 -0.973 -64.0 -73.0 -72.0 - 73 -0.025 -0.435 -0.150 -0.085 -0.195 -0.184 -0.067 -0.012 -0.025 -0.023 -0.022 -0.048 -0.686 -0.055 -0.039 -0.210 -0.023 -0.036 -0.063 0.000 -0.130 - - - -

10/21/13 -74.0 -0.888 -0.40 -0.995 -64.0 -73.0 -74.0 -62.0 101 -0.024 to            
-0.031 -0.500 -0.142 -0.081 -0.193 -0.179 -0.064 -0.012 -0.028 -0.023 -0.025 -0.033 -0.720 -0.052 -0.036 -0.206 -0.006 to         

-0.011 -0.032 -0.037 0.000 -0.134 -2.988 -13.9 -0.006 -0.326

2013 Average(4): -75.0 -0.851 -1.24 -0.975 -64.9 -74.3 -74.2 -62.0 83 -0.017 -0.498 -0.151 -0.254 -0.180 -0.167 -0.064 -0.010 -0.026 -0.021 -0.021 -0.042 -0.704 -0.051 -0.035 -0.216 -0.010 -0.025 -0.035 0.000 -0.122 -2.988 -13.900 -0.006 -0.326

02/05/14 -71.0 -1.2 -1.1 -1.0 -63.0 -70.0 -70.0 -66.0 88 0.005 to            
0.015 -0.465 -0.130 -0.092 -0.190 -0.203 -0.058 -0.007 -0.022 -0.014 -0.015 -0.075 -0.608 -0.056 -0.027 -0.174 -0.977 -0.314 -1.080 -0.220 -0.141 -3.065 -10  -0.003 to 

0.004
 -0.515 to 

0.700
04/02/14 -63.9 -1.0 -1.0 -1.0 -55.2 -61.4 -62.0 -61.0 119 -0.007 -0.441 -0.122 -0.085 -0.181 -0.171 -0.056 -0.009 -0.021 -0.015 -0.013 0.009 -0.669 -0.055 -0.031 -0.205 -0.967 -0.326 -1.042 -15 -0.140 -2.992 -8.25  -0.004 to 0 -0.029 to 

-0.013
07/09/14 -63.0 -1.0 -2.0 -1.1 -55.0 -62.0 -63.0 -60.0 103 -0.019 -0.427 -0.130 -0.083 -0.182 -0.174 -0.053 -0.010 -0.029 -0.021 -0.022 -0.052 -0.692 -0.053 -0.036 -0.217 -0.912 -0.311 -0.952 -15.000 -0.135 -2.830 -13.000 -0.006 -0.017

10/08/14 -67.0 -3.0 -3.0 -2.5 -58.0 -65.0 -68.0 -65.5 95 -0.034 -0.397 -0.146 -0.082 -0.176 -0.173 -0.004 -0.012 -0.029 -0.025 -0.029 -0.070 -0.711 -0.054 -0.042 -0.229 -1.054 -0.382 -1.154 -5.000 -0.152 -3.176 -5.000 -0.006 -0.029

2014 Average(4): -66.2 -1.5 -1.8 -1.4 -57.8 -64.6 -65.8 -63.1 101.2 -0.013 -0.433 -0.132 -0.086 -0.182 -0.180 -0.043 -0.010 -0.025 -0.019 -0.020 -0.047 -0.670 -0.055 -0.034 -0.206 -0.978 -0.333 -1.057 -8.805 -0.142 -3.016 -9.063 -0.003 0.006

01/08/15 -67.0 -0.3 -1.0 -0.5 -65.0 -65.0 -66.0 -64.0 97 -0.006 -0.482 -0.135 -0.078 -0.176 -0.177 0.0 to -
0.61 -0.019 -0.052 -0.026 -0.010 -0.058 -0.751 -0.067 -0.029 -0.242 -0.909 -0.348 -0.998 -15.000 -0.147 -2.817 -11.000 -0.006 0.000

04/16/15 -64.0 -1.0 -2.0 -1.0 -64.0 -64.0 -65.0 -61.0 98 -0.018 -0.413 -0.137 -0.082 -0.181 -0.177 -0.148 -0.019 -0.053 -0.031 -0.026 -0.059 -0.754 -0.064 -0.038 -0.239 -0.954 -0.320 -1.043 -15.000 -0.171 -2.919 -12.5 -0.006 -0.022

07/07/15 -65.0 -3.0 -4.0 -3.0 -65.0 -66.0 -66.0 -63.0 238 -0.021 -0.415 -0.141 -0.096 -0.208 -0.198 -0.142 -0.020 -0.060 -0.030 -0.022 -0.059 -0.774 -0.063 -0.045 -0.240 -0.944 -0.288 -0.915 -15.000 -0.134 -3.255 -15.000 -0.006 -0.024

10/05/15 -66.0 -0.5 -2.0 -1.5 -65.0 -65.0 -66.0 -64.0 81 -0.019 -0.340 -0.137 -0.088 -0.005 -0.192 -0.102 -0.019 -0.057 -0.031 -0.023 -0.055 -0.766 -0.061 -0.042 -0.245 -0.932 -0.333 -0.963 -28.000 -0.145 -3.175 -13.5 -0.006 -0.026

2015 Average(4): -65.5 -1.2 -2.3 -1.5 -64.8 -65.0 -65.8 -63.0 128.6 -0.016 -0.413 -0.138 -0.086 -0.143 -0.186 -0.174 -0.019 -0.056 -0.030 -0.020 -0.058 -0.761 -0.064 -0.039 -0.242 -0.935 -0.322 -0.980 -18.250 -0.149 -3.042 -13.000 -0.006 -0.018

1/5/2016(5) -80.0 -1.0 -1.5 -1.0 -80.0 -80.0 -80.0 -79.0 110 -0.008 -0.480 -0.152 -0.092 -0.197 -0.195 -0.110 -0.016 -0.035 -0.021 -0.025 -0.054 -0.793 -0.068 -0.039 -0.237 -0.944 -0.321 -0.952 -30.000 -0.167 -3.154 -13.500 -0.006 -0.025

4/6/2016(6) -64.0 -1.0 -4.0 -2.0 -63.0 -64.0 -64.0 -62.0 106 -0.005 -0.256 -0.113 -0.085 -0.191 -0.174 -0.099 -0.013 -0.037 -0.020 -0.007 -0.042 -0.645 -0.060 -0.033 -0.190 -0.735 -0.265 -0.725 -23.000 -0.136 -2.468 -12 -0.004 -0.021

07/14/16 -60.0 -1.0 -2.5 -1.0 -62.0 -60.0 -63.0 -60.0 133 -0.015 -0.333 -0.113 -0.087 -0.197 -0.184 -0.104 -0.019 -0.051 -0.030 -0.025 -0.050 -0.755 -0.060 -0.039 -0.230 -0.941 -0.317 -0.937 -32.000 -0.133 -3.297 -16 -0.005 -0.024

10/12/16 -62.0 -1.0 -4.0 -0.5 -62.0 -64.0 -60.0 -62.0 79 -0.006 -0.073 -0.110 -0.090 -0.203 -0.192 -0.097 -0.019 -0.050 -0.023 -0.013 -0.053 -0.732 -0.074 -0.035 -0.222 -0.926 xxxx -0.939 -32.000 -0.140 -3.24 -16 -0.005 -0.025

2016 Average: -66.5 -1.0 -3.0 -1.1 -66.8 -67.0 -66.8 -65.8 107.2 -0.009 -0.286 -0.122 -0.089 -0.197 -0.186 -0.103 -0.017 -0.043 -0.024 -0.018 -0.050 -0.731 -0.066 -0.037 -0.220 -0.887 -0.301 -0.888 -29.250 -0.144 -3.040 -14.375 -0.005 -0.024

01/10/17 -62.0 -2.0 -2.0 -2.0 -63.0 -63.0 -63.0 -62.0 61 0.015 -0.247 -0.098 -0.078 -0.179 -0.152 -0.087 -0.011 -0.033 -0.016 -0.004 -0.023 -0.665 -0.058 -0.030 -0.183 -0.797 -0.285 -0.799 -28.000 -0.142 -2.816 -12.000 0.000 -0.021

04/13/17 -62.0 -1.0 -2.0 -1.5 -62.0 -63.0 -63.0 -62.0 71 -0.016 -0.277 -0.115 -0.080 -0.188 -0.177 -0.088 -0.017 -0.450 -0.021 -0.010 -0.063 -0.721 -0.058 -0.047 -0.217 -0.820 -0.305 -0.778 -0.250 -0.135 -2.660 -0.250 -0.004 -0.021

07/19/17 -62.0 -1.0 -2.0 -1.0 -62.0 -62.0 -64.0 -62.0 120 -0.020 -0.301 -0.115 -0.091 -0.191 -0.151 -0.074 -0.017 -0.050 -0.029 -0.020 -0.050 -0.765 -0.060 -0.042 -0.235 -0.604 -0.205 -0.559 -0.250 -0.126 -2.150 -2.500 -0.032 -0.015

10/03/17 -64.0 -1.0 -2.9 -1.0 -62.0 -62.0 -63.0 -60.0 81 -0.012 -0.129 -0.109 -0.081 -0.182 -0.175 -0.009 -0.019 -0.045 -0.026 -0.014 -0.044 -0.733 -0.060 -0.040 -0.230 -0.936 -0.321 -0.952 -32.000 -0.133 -3.218 -16.000 -0.004 -0.025

2017 Average -62.5 -1.3 -2.2 -1.4 -62.3 -62.5 -63.3 -61.5 83.2 -0.008 -0.239 -0.109 -0.083 -0.185 -0.164 -0.065 -0.016 -0.145 -0.023 -0.012 -0.045 -0.721 -0.059 -0.040 -0.216 -0.789 -0.279 -0.772 -15.125 -0.134 -2.711 -7.688 -0.010 -0.021

Average(4): -50.404 -7.959 -6.648 -1.006 -61.309 -68.084 -67.845 -63.265 89.171 -0.010 -0.329 -0.100 -0.306 -0.749 -0.660 -0.041 -0.023 -0.041 -0.026 -0.009 -0.046 -0.618 -0.064 -0.041 -0.218 -0.367 -0.129 -0.371 -6.645 -0.121 -2.954 -11.200 -0.007 -0.041

Notes:
 1. Cumulative influent flow rates shown after and including 12/30/10 obtained using manual anemometer. Prior to 12/30/10, combined influent flow rate value obtained from flow transmitter FT-201.
 2. New blower installed as part of system upgrades in operation.
 3. Vacuum at SDS-2 and SDS-4 wellheads from 5/12/11 through 8/11/11 were recorded as zero due to the scaled range of the field mounted vacuum gauges. Subsequent vacuum readings at those SDS locations have been recorded with a micromanometer. 
 4. For instances in which a differential pressure range has been provided for a VMP on a specific date, the middle of the range has been used for average calculations. 
 These values have not been included in the calculation of the average sub-slab vacuums.
5. On 12/21/2015 the Blower was switched to bypass the VFD, so it is drawing more vacuum than normal. The field pressure readings for SDS-1, -5, -6, and -7 were < -80, but for calculation purposes were stated as -80. When a replacement VFD is installed in Q1 2016 these numbers are expected to return to normal ranges, so no corrective action is being taken at this time to address the highe   
6. Blower and VFD replaced on 3/1/16.  Vacuum readings taken on 4/6/2016 and onward reflect.
Definitions:
 ft - feet
 In. W.C. - Inches of Water Column
 scfm - standard cubic feet per minute
 VMP - Vacuum Monitoring Point
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