




002275_PT04_11-B2100 
 
 
 
 
 
 
 
 

FINAL 
Design Drawings 

Former Griffiss Air Force Base 
Rome, New York 

 
 

Contract Number:  W912DQ-06-D-0012 
 
 

May 2008 
 
 

Prepared for: 
 

U.S. ARMY CORPS OF ENGINEERS 
KANSAS CITY DISTRICT 

601 East 12th Street 
Kansas City, Missouri 64106 

 
 

Prepared by: 
 

ECOLOGY AND ENVIRONMENT ENGINEERING, P.C. 
368 Pleasant View Drive 

Lancaster, New York 14086 
 

Under Contract to: 
 

PARSONS INFRASTRUCTURE & TECHNOLOGY GROUP, INC. 
290 Elwood Davis Road 

Liverpool, New York 13088 
 

©2008 Ecology and Environment Engineering, P.C. 
 

  





































Date:   ENGINEERING / DOCUMENT REVIEW  

May 20, 
2008 

Griffiss OBGW Project Document: Remedial Design Work Plan (RDWP) and 
90% design Drawings 

Comment 
No 

Reference (Page 
and Para) 

Comment Response 

 

 1 

Reviewer -  USEPA - Douglas M. Pocze (212) 637-4432 
COMMENTS ON RESPONSE TO EPA 30% DESIGN COMMENTS 

1 General The response to EPA Comment Number 9 is partially acceptable.  It 
remains unclear, however, whether real time data will be accessible to 
anyone off site.  For example, The RDWP needs to discuss if the 
pumps and meters will be connected to a programmable logic 
computer (PLC). If they are, indicate whether real time and historical 
operation data could be made available via the internet.  Revise the 
RDWP to discuss whether the current design can accommodate a PLC 
to allow real time data to be accessible by offsite parties. 
 
[FOR CLARITY,  
EPA COMMENT NO. 9: “The Draft RDWP indicates that the control 
panels will be designed with hands-off-auto switches and a read-out 
screen.  Typically under these circumstances, remote monitoring of the 
system over the internet is included in the design.  Revise the Draft 
RDWP to either allow for remote monitoring of the system by others, 
or provide the rationale for why this process is not feasible.” 
 
RESPONSE TO COMMENT NO. 9: “Remote monitoring might be 
appropriate on systems with sophisticated controls or where routine 
operations and maintenance (O&M) inspections cannot be performed.  
The Building 775 OBGW site does not fit either criterion.  Controls on 
this system will consist of simple pressure transducers or similar 
located within pumping wells to turn pumps on and off.  A local 
control panel for the system will be installed with lights that indicate 
to O&M personnel whether pumps are operating.  O&M for the pump 
and treat system at the Building 775 OBGW site will be performed by 
the FPM Group (FPM).  FPM is currently responsible for O&M of 
several other environmental sites at the base and maintains a fully 
staffed office on the base.  Because of their on-base presence, FPM 
personnel will be able to inspect the system frequently, if necessary.  
The actual frequency of O&M inspections will be determined by FPM 
during preparation of the performance monitoring plan.”] 

A PLC is not included in the design. The design 
includes a pump controller (Essex model 2410) 
that will be used to cycle the pump on and off 
based on the water level in the well measured 
using a pressure transducer. The pump controller 
readout indicates pump on, pump off, and two 
alarm conditions for high and low water level. 
The system will also be equipped with a digital 
flow meter that outputs instantaneous flow rate 
and total flow. FPM is located on the base and 
will operate the pumping system by visiting the 
site regularly to check that it is operating. 
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2 General The response to EPA Comment Number 16 requires additional 
clarification. The response states that Section 4.3.5 now describes how 
injection activities will proceed if substrate loss is attributed to a 
preferential pathway.  Two issues require clarification: 

a. The text states that visual monitoring of existing manholes 
will be used to assess substrate loss.  The RDWP does not 
specify what will constitute visual evidence under this 
standard. Unlike permanganate injections, which are clearly 
visible, purple color, edible oil emulsions are visibly 
pedestrian.  Please clarify whether a tracer dye will be added 
to the substrate to aid in visual identification of the substrate in 
existing manholes. 

b. The text states “if target DOC levels are not met, discussions 
will be held with the project team to determine the next course 
of action.” It is unclear from this statement where the 
responsibility for coordinating the discussion lies.  Revise the 
RDWP to assign the responsibility and protocol for initiating 
this activity. 

[FOR CLARITY, 
EPA COMMENT NO. 16: “The Draft RDWP indicates that concern 
exists that the utility corridor is a preferential pathway and injected 
substrate may appear in manhole associated with the utility corridor.  
The Draft RDWP states that if injection conditions indicate the 
potential for substrate to enter the utility corridor, the manholes will be 
monitored.  However, the Draft RDWP does not describe the manhole 
monitoring procedures which will be used.  Revise the Draft RDWP to 
include information on the intended monitoring approach for the 
manholes.  Furthermore, if this condition occurs, injection activities 
will be discontinued, and the need for additional injection wells will be 
evaluated.  In the event injection activities need to be discontinued, an 
equivalent remedial approach will need to be presented.  If an alternate 
injections is considered then it should be discussed and established.  
Revise the Draft RDWP to include an alternate configuration for 
substrate injection in the event that substrate is detected in the utility 
corridors.” 
 

a. The oil-in-water emulsion has a very distinct 
milky yellow color making it easy to visually 
differentiate from unimpacted water. It is Parson’s 
experience that tracer dyes (i.e., fluorescene, 
chromatint) are ineffective unless present at high 
concentrations or samples are analyzed with laser 
induced flouresence. Tracer dye will not be added 
to the substrate during injections.  

 

b. Figure 4-1 Decision Process for Contingency 
Plan on page 4-13 describes the protocol for 
initiating discussions and has be updated to assign 
the responsibility of coordinating these activities 
to AFRPA.  A revised Figure 4-1 is enclosed for 
replacement in your copy of the RDWP. 
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RESPONSE TO COMMENT NO. 16: “Additional text to describe 
how the manholes will be monitored during injection activities will be 
added to Section 4.3.5 and Table 4-3 of the Final RDWP.  
 
Also, procedures will be added in Section 4.3.5 to describe how 
injection activities will proceed if substrate loss is attributable to the 
preferential pathway described in this section.”] 

 

COMMENTS ON 90% DESIGN 

1 General The Remedial Design/Remedial Action Handbook includes 
information on scoping a remedial design.  Included in this guidance 
document is an outline for information to be included in an 
intermediate design.  The guidance indicates that the intermediate 
design is to include an updated construction schedule.  The schedule 
for implementation of the remedial action should identify the timing 
for initiation and completion of all critical path tasks. The schedule 
should also specifically identify the duration for completion of the 
project and major milestones.  Revise the RDWP to provide a project 
schedule.  This schedule should include, at a minimum: injection 
timeframes, performance monitoring, long term monitoring, additional 
injections,  projected remediation timeframes, reporting, and 
permitting.   
 

Implementation schedule to be provided by 
Parsons in RAWP.  A general schedule of 
monitoring for each site is provided in the ROD.  

 

General remediation schedules with attainment of 
remedial goals are attached for each site. 
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2 Nosedocks/Apron 
2 

The RDWP in Section 1.4.4, Nosedocks/Apron 2, Current Conditions, 
Page 1-7, states that  removing fuel mass (MTBE), which has 
commingled with the TCE plume may have adverse effects on the 
reductive dechlorination process.  This is true.  However, MTBE is not 
a good candidate for natural attenuation in an oxygenated environment 
as indicated in the RDWP.  Natural Attenuation of Fuels and 
Chlorinated Solvents in the Subsurface, by Wiedemeier et all, states on 
page 164 that MTBE appears to be the most biologically recalcitrant of 
common contaminants.  Because of its extremely high solubility, 
MTBE is also typically found in high concentrations, and tends to 
migrate well beyond the leading edge of the remainder of the 
hydrocarbon plume edge.  Therefore, the proposed airsparging would 
have a limited effectiveness in remediating MTBE.  Revise the RDWP 
to provide data on both the benzene and MTBE detections, plume size 
and location, and include benzene and MTBE in the list of 
contaminants of concern for the nosedock area.  Ensure that the 
RDWP addresses MTBE’s limited capacity to biodegrade and 
proposes an alternate remedial approach to air sparging.   
 

Petroleum contaminants are not chemicals of 
concern (COCs) at the Nosedocks/Apron 2 
OBGW Site (OBGW AOC SD-52).  Petroleum 
contamination is addressed under NYSDEC’s 
Petroleum Spills  Program.  Furthermore, 
groundwater monitoring at the site (OBGW 
Baseline Monitoring Report September, 2007) 
indicated that MTBE concentrations are below 
NYSDEC groundwater guidance values. 

 



Date:   ENGINEERING / DOCUMENT REVIEW  

May 20, 
2008 

Griffiss OBGW Project Document: Remedial Design Work Plan (RDWP) and 
90% design Drawings 

Comment 
No 

Reference (Page 
and Para) 

Comment Response 

 

 5 

3 Nosedocks/ Apron 
2 and Building 
817/WSA 

Figure 1-4 of the Design Drawings shows the locations of two existing 
horizontal air sparge barriers.  The design documents and drawings do 
not include sufficient detail on these features which are proposed as a 
contingent alternative.  The RDWP needs to be revised to clearly 
indicate whether these features already exist and what their design 
capabilities are.  Furthermore, the RDWP needs to provide detailed 
information on their configuration.  Ensure that any operation and 
maintenance criteria, clearly indicates what the performance indicator 
parameters are and their associated values which will trigger initiation 
of the contingent measures, which will apply to both remedies for 
Building 817/WSA and Nosedocks/Aprons 2.   
 

Figure 1-4 presents existing horizontal sparge 
walls not associated with the remedial actions for 
the chlorinated solvents at the site. 

The design of the contingency air sparge barriers 
for the chlorinated plume at the site will be 
conducted only if and when deemed necessary.   

A conceptual (30%) design of the air sparge 
barrier was included in Section 4.6 of the RDWP.  
No further description or design is warranted at 
this time and no updates will be made to the 
RDWP. 

Typically, the barriers will consist of a row of 
wells placed across the plume width at 15 feet 
spacing. The sparge wells will have a 15 feet 
screened interval that extends to depths to be 
determined at a later time. The air sparging flow 
rate used for these systems will be 15 cfm.  These 
design standards are based off of Parson’s 
previous experience with similar sparging 
systems.   

4 General The OPS standard for the proposed remedies is based on total VOC 
concentrations.  This approach appears to only contemplate 
chlorinated organics; however, benzene and MTBE are also site 
contaminants.  Please revise the RDWP to clearly indicate if MTBE 
and benzene are included in this evaluation.  If they are not included in 
the OPS standard, the RDWP needs to clearly justify why they are not.   
 

BTEX and MTBE are not COCs.  See response to 
90% design general comment 2 
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5 Building 775 The RDWP does not discuss the Curb Inlet Protection Details included 
on Sheet 5 of 5 for Building 775.  These features appear somewhat 
significant, and to have a unique function.  Revise the RDWP text to 
include a discussion of the purpose for these features.  
 

The curb inlet protection detail is intended for 
erosion control only.  This general type of inlet 
protection is relatively common in the 
construction industry and its function is not 
unique or significant.  Inlet protection is generally 
mentioned in section 3.9.2 of the RDWP.  Further 
discussion within the RDWP is not deemed 
necessary at this time. 

6 Landfill 6 and 
Building 
817/WSA 

Section 2.3.3 Injection Substrate and Volumes, Page 2-4:  This section 
states that the injection will likely consist of a combination of 
vegetable oil, sodium lactate . . . ."  In addition, the "amount of 
substrate to be injected per point will be calculated . . . . "  And, 
"Calculations similar to these will be developed for the Landfill 6 
site."  It is unclear why, at the 90% design phase, these decisions and 
calculations have not been completed, yet injection volumes have been 
provided in tables in the Design Drawings for those areas undergoing 
substrate injection.  Revise this section to state "what" and "how 
much" will be injected at Landfill 6, as well as, revising the text 
associated with Building 817/WSA.  Revise Appendix F to include 
site-specific calculations, and revise the RDWP to identify how the 
substrate compositions were selected for each of these areas.  Ensure 
that the discussion addresses the need to prevent biofouling of the 
aquifer as a result of the proposed injections, and how the proposed 
design mixtures and procedures sufficiently address this concern.   
 

Specific injection volumes for each site have been 
calculated and are provided on the design 
drawings.   
 
The calculations performed for each site and 
included in the design drawings are enclosed.  
Please insert these at the end of Appendix F.   
 
Biofouling is possible but unlikely given the low 
substrate concentrations specified in the design.  
Substrate loading was intentionally minimized 
based on previous experience at other sites in 
order to reduce the potential for biofouling in the 
aquifer matrix.  The potential for biofouling will 
be further reduced by ensuring that the substrate 
mixture remains consistent throughout the 
injection, thereby ensuring that the substrate is 
distributed throughout the injection area at a the 
designed concentration. Finally, a low 
concentration of substrate was specified for 
injection so the longevity of any biofouling that 
may form will be limited by the relatively short 
life expectancy of the application.   
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7 Landfill 6 Section 2.8 Regulatory Compliance, Page 2-13:  The section describes 
all of the regulatory concurrence that may be necessary for this project 
to be completed.  In total 5 permits must be acquired or plans must be 
written to satisfy applicable regulations.  It is unclear exactly what 
steps remain to be completed to comply with the outlined 
requirements, and which of these tasks have been completed.  Revise 
this section to state (1) which regulations definitively apply to this site, 
(2) discuss actions taken pursuant to these regulations, and (3) outline 
what still requires completion and who is responsible for completion 
each item.   
 
 

This detailed discussion will be provided in the 
RAWP. 

8 Building 775 Section 3.2, Extraction Wells, page 3-2:  The second sentence in this 
section states that "it is anticipated that a single pumping well will 
provide sufficient capture of the plume to achieve remedial goals."  It 
is unclear what this anticipation is based on.  Revise the RDRWP to 
include calculations showing the anticipated radius of influence for the 
one well included in the current design, as well as the anticipated 
radius of influence with the second contingent pumping well.  
Significant cost savings may be realized if two wells are put in at the 
same time, rather than one, eventually followed by the second.  Revise 
this section to also discuss design calculations and assumptions used in 
the planning of this remedy along with a flow net for both of the 
pumping well configurations proposed.   

An analysis of the plume and aquifer properties 
conducted as part of the Feasibility Study 
demonstrated that an extraction rate of 1.5 gpm 
would capture the volumetric flow of the plume.  
This extraction rate was increased to 4.5 gpm for 
costing purposes.  Data obtained from the pre-
design investigation reduced the size of the plume.  
The reduction in plume size adds further 
conservatism to the 4.5 gpm extraction rate 
assumption.  The recommended range for the 
selected pump is 1.5 to 10 gpm.  However, the 
pumping rate and radius of influence will be 
confirmed during the pump testing performed by 
the remedial action contractor.   
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9 Building 775 Section 3.2, Extraction Wells, page 3-2:  This section states that pump 
testing will be performed at the proposed pumping well location.  
However, insufficient information about the pump test has been 
provided in the RDWP.  Pump test procedures have been provided on 
the respective design drawings.  Either revise this section to provide 
all of the operational and sampling procedures for the pump test 
outlined on the design drawings, or provide those details in an 
additional document specific to the pump testing, as the remedial 
action contractor will be implementing the pump test.   
 

Although USEPA has been given the RDWP and 
the design drawings for review at the same time, it 
should be noted that the RDWP and the design 
drawings are related but separate in form and 
function.  The RDWP is only intended to describe 
the process to be used during implementation of 
the design.  The details of the design, such as 
implementation of the pump testing, are contained 
within the design drawings.  The remedial action 
contractor will only be using the design drawings 
during implementation, as stated in the comment.  
Additional detail on the pump testing procedures 
as described in the design drawings have been 
added to the enclosed pages of the RDWP.  Please 
replace these sheets in your copy.  Additionally, 
the pump test procedures will be further detailed 
within the RAWP.   

10 Landfill 6 Appendix B, LF6 Trend Analysis:  The current trend analysis is of 
little benefit due to the scale selected.  Please refit the y-axis on all 
graphs (except LF6VMWs – 12, 16, 17 and 20) to a maximum y value 
of 500 ug/L in order to more accurately assess the trends in the data.   
 

The trend analyses for all wells at each of the sites 
were plotted on the same axis extents for 
comparison purposes.  The y-axis extents for 
Landfill 6 were dictated by the data from 
LF6MW-16.  The trend analyses for the Landfill 6 
site have been replotted at the requested y-axis 
extents and are enclosed.  These plots are to be 
added to Appendix B of the RDWP but are not 
intended to replace the plots previously submitted.   

11 Building 
817/WSA 

Building 817/WSA, Figure 1-3:  The most outward contour line 
appears to represent the non-detect limits, but the contour line is 
missing a label.  Revise the figure to include a note for the most 
outward contour.   

Figure 1-3 includes a label for the non-detect 
contour line located to the left of temporary 
monitoring well WSATW-7.   

End of Comments 
 

 



 
 

Anticipated Project Schedule: Landfill 6  
(to be finalized in the Remedial Action Work Plan, provided by others) 

 
Action/Milestone Frequency Anticipated Completion 

Complete injection One-time milestone event 2008 

Injection monitoring Begin 1 month after 
injection. Continue 
quarterly for 1 year as 
indicated in Table 2-3 of 
this work plan 

2009 

Performance monitoring Begin 6 months after last 
injection monitoring 
sample round.  Continue 
semi-annually for 2 years 
as indicated in Table 2-3 of 
this work plan 

2011 

Implement additional 
injections, groundwater 
recirculation system, and/or 
contingency plan if necessary 

Dependent on results of 
performance monitoring. 
One time milestone as 
indicated by Table 2-4 in 
this work plan 

To be determined (based 
on performance 
monitoring) 

Long term monitoring As dictated by approved 
Long Term Monitoring 
Plan1 until RAOs are 
achieved 

20382 

Remedial action objectives 
achieved, discontinue long 
term monitoring 

One-time milestone event 20382 

Notes: 
1. Requirements and details of long term monitoring reporting and sampling frequency will be 

described in the Long Term Monitoring Plan, to be provided at later time by others.  
2. Estimated date to for total VOC concentrations in groundwater to reach 5 ug/L based on projected 

trend analysis at Landfill 6 for monitoring well LF6-MW20 (located in the area of highest VOC 
concentrations). The end of long term monitoring will be based on achievement of the RAOs 
described in the Record of Decision.



 

 
 

Anticipated Project Schedule: Building 817/WSA 
(to be finalized in the Remedial Action Work Plan, provided by others) 

 

Action/Milestone Frequency Anticipated Completion 
Complete injection One-time milestone event 2008 

Injection monitoring Begin 1 month after 
injection. Continue 
quarterly for 1 year as 
indicated in Table 4-3 of 
this work plan 

2009 

Performance monitoring Begin 6 months after last 
injection monitoring sample 
round.  Continue semi-
annually for 2 years as 
indicated in Table 4-3 of 
this work plan 

2011 

Implement additional 
injections and/or contingency 
plan if necessary 

Dependent on results of 
injection and/or 
performance monitoring. 
One time milestone for 
additional injection as 
indicated by Section 4.5.1 
in this work plan.  One time 
milestone for contingency 
plan as indicated by Figure 
4-1 of this work plan. 

To be determined (based 
on performance 
monitoring) 

Long term monitoring As dictated by approved 
Long Term Monitoring 
Plan1 to continue until 
RAOs are achieved 

20202 

Remedial action objectives 
achieved, discontinue long 
term monitoring 

One-time milestone event 20202 

Notes: 
1. Requirements and details of long term monitoring reporting and sampling frequency are described 

in the Long Term Monitoring Plan, to be provided at later time by others.  
2. Estimated date for total VOC concentrations in groundwater to reach 5 ug/L based on projected 

trend analysis at Building 817/WSA for monitoring well WSA-MW18 (located mid-way between 
Perimeter Road and Building 817). The end of long term monitoring will be based on achievement 
of the RAOs described in the Record of Decision.



 
 
Anticipated Project Schedule: Building 775 

(to be finalized in the Remedial Action Work Plan, provided by others) 
 

Action/Milestone Frequency Anticipated Completion 
Perform pump test to confirm 
system parameters 
(potentially install additional 
extraction wells)  

One-time milestone event 2008 

Complete system installation One-time milestone event 2008 
System operations and 
maintenance (O&M) 

Continuous, as needed, 
until plume reduced to 
below 50 ppb 

2019 

Discharge compliance 
sampling 

As dictated by approved 
City of Rome discharge 
permit 

2019 

Performance monitoring Quarterly for 1 year, semi-
annually thereafter until 
total VOCs in monitoring 
well network below 50 ppb, 
as indicated in Table 3-1 of 
this work plan 

2019 

Plume reduced to below 50 
ppb of TCE, discontinue 
O&M and site monitoring 

One-time milestone event 2019 

Long term monitoring As dictated by approved 
Long Term Monitoring 
Plan1 to continue until 
RAOs are achieved 

2029 

Remedial action objectives 
achieved, discontinue long 
term monitoring 

One-time milestone event 2029 

Notes: 
1. Requirements and details of long term monitoring reporting and sampling frequency will be 

described in the Long Term Monitoring Plan, to be provided at later time by others.  
 



 

Project Schedule: Nosedocks/Apron 2 
(to be finalized in the Remedial Action Work Plan, provided by others) 

 
Action/Milestone Frequency Anticipated Completion 

Installation of two new 
monitoring wells 

One-time milestone event 2008 

Performance monitoring Quarterly monitoring to 
continue for 1 year as 
indicated in this work plan 
in Table 5-1 

2009 

Implement contingency plan 
if necessary2 

Dependent on results of 
long term monitoring as 
described in Figure 5-1 of 
this work plan 

To be determined 

Long term monitoring Semi-annual monitoring1 to 
continue until RAOs are 
achieved.  

20303 

Remedial action objectives 
achieved, discontinue long 
term monitoring 

One-time milestone event 
as indicated in 2006 FS  

20303 

Notes: 
1. Requirements and details of long term monitoring reporting and sampling frequency will be 

described in the Long Term Monitoring Plan, to be provided at later time by others. 
2. Estimated date for vinyl chloride concentration in groundwater to reach 2 ug/L based on trend 

analysis performed by FPM in 2006. 
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Reviewer – Doug Pocze, United States Environmental Protection Agency 

1 General The remedial designs presented in the RDWP for LF6 and Bldgs 775 and 
817/Weapons Storage Areas (WSA) discuss attainment of both Record of 
Decision (ROD) required treatment levels (i.e., New York State Department 
Environmental Conservation [NYSDEC] Groundwater Standards for a Class 
GA water source) and contractual monitoring limits (i.e., end of contract 
[EOC] values) defined as “operating properly and successfully” (OPS) limits 
of a total volatile organic compound (VOC) level of 50 parts per million 
(ppm).  The Draft RDWP stresses the attainment of the OPS values, which 
may play a role in the remedy implementation process, but has no bearing on 
the success or failure of the remedy.  Revise the Draft RDWP to more clearly 
differentiate between these two values, and please note the primary limit 
addressed by the ROD and of concern to EPA and NYSDEC is the attainment 
of the NYSDEC Groundwater Standards for a Class GA levels. 
 

Additional text will be added to the Final RDWP to 
emphasize the attainment of NYSDEC groundwater 
standards as the ultimate remedial goals for the four 
OBGW sites. 

2 General The Draft RDWP does not include any cross-sections demonstrating 
groundwater conditions, or information on the screening levels of the wells 
versus the plume configuration with respect to depth.  The design drawings 
include notations for the cross-sections, but no cross-sections could be 
located.  Revise the Draft RDWP to include cross-section which show the 
plume configuration with depth and the monitoring intervals with respect to 
the vertical extent of the plume. 
 

Cross-sections from previous site investigations will be 
included in an appendix in the Final RDWP as this was 
the last time a comprehensive round of groundwater 
sampling was performed.  Text will be added to the 
report to reference these cross-sections. 
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3 General The monitoring well trend analysis plots in the appendices show trend lines 
for each well proposed for inclusion in the monitoring network.  The trend 
analysis plots only provide the anticipated/projected degradation rates based 
on naturally occurring conditions and do not present degradation rates that are 
anticipated as a result of the amendments proposed for injection.  
Furthermore, the Draft RDWP does not discuss the anticipated benefit to be 
gained from the proposed amendments or pump and treat systems.  Currently, 
the Draft RDWP only discusses the anticipated design life of the 
amendments; it does not discuss the change in degradation rates that can be 
expected.  Revise the Draft RDWP to include information in the text and on 
the trend analysis plots of the anticipated benefits to be achieved from the 
injection of the proposed substrates. 
 

Due to the nature of in situ injection activities, the 
performance of the injections (i.e. in a percent 
concentration reduction) cannot be accurately 
predicted.  The injection activities at the Landfill 6 and 
Building 817/WSA sites are planned to achieve total 
VOC concentrations less than the calculated total VOC 
concentrations as presented in the trend analysis plots.  
To further evaluate the effectiveness of the injection 
activities at these sites, the following items will be 
added to the evaluation performed annually in Section 
4.5.1, 2nd bullet (and similar section for the Landfill 6 
site): 

- Graphs (contaminant concentration  along a 
flowpath, and contaminant molar concentration 
plots with time [see Principles and Practices of 
Enhanced Bioremediation of Chlorinated Solvents 
(AFCEE 2004)]) 

- Evaluation of the following: 

o Reduction of parent compound 
concentrations  

o Production of dechlorination products 

o Production of ethane and/or ethene (even 
low concentrations may indicate 
reductive dechlorination) 

4 General Data Evaluation Reports are proposed for each remedial alternative.  These 
documents will only be submitted to the Air Force Real Property Agency 
(AFRPA) and US Army Corps of Engineers (USACE), and will not be 
automatically forwarded to EPA and NYSDEC.  Revise the Draft RDWP to 
allow for submission of these reports to the EPA and NYSDEC, or allow for 
an annual submission to be provided to EPA and NYSDEC that addresses all 
monitoring conducted annually for each area. 
 

Data Evaluation Reports will be forwarded to EPA and 
NYSDEC in addition to USACE and AFRPA.  The 
text in the Final RDWP will be updated to reflect this. 
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5 General The monitoring well trend analyses plots in the appendices indicate that 
rebound of contaminants of concern (COC) has occurred in several instances.  
The Draft RDWP proposes that once individual VOC concentrations are 
below the NYSDEC groundwater standards for two consecutive routine 
sampling rounds, monitoring will be discontinued.  This standard does not 
conservatively address the potential for COC rebound.  Revise the Draft 
RDWP to allow for four consecutive sampling rounds to be below the 
NYSDEC groundwater standards prior to discontinuing groundwater 
monitoring, in order to adequately address the potential for rebound. 
 

The text will be revised to indicate four consecutive, 
routine sampling rounds are below the NYSDEC 
groundwater standards prior to discontinuing 
groundwater monitoring for the four sites.  
Additionally, the USACE/AFRPA may request that 
USEPA/NYSDEC reduce the number of sample rounds 
used to demonstrate achievement of NYSDEC 
Groundwater Standards based on the long-term 
monitoring data. 

 

6 General The proposed substrate amendments are different for the two injection sites 
(LF6 and Bldg 817/WSA).  It is unclear why different characteristics were 
selected for each injection substrate.  Revise the Draft RDWP to indicate 
some of the key differences between the two sites which impacted the 
decision process such that two different substrate compositions were selected 
for these two sites. 
 

Additional text will be included in the Final RDWP to 
describe the differences in substrate mixtures at the 
Landfill 6 and Building 817/WSA OBGW sites. 

7 Section 2.7, 
Contingency Plan, 
Page 2-11 

The second paragraph in this section discusses the collection of surface water 
samples from Three Mile Creek.  The Draft RDWP figures do not show the 
proposed surface water sampling locations.  Only the 30% Design drawings 
show the proposed surface water sampling locations.  It is difficult to 
determine how the proposed surface water sample locations are situated to 
allow for the detection of groundwater discharges to surface water directly 
downgradient of LF6.  Perhaps an additional sample should be included.  The 
Draft RDWP could be revised to include and additional surface water sample 
location between locations LF6/TMCSW-2 and LF6/TMCSW-3, that would 
allow for the detection of groundwater discharges to surface water directly 
downgradient of the LF6 groundwater plume. 
 

An additional surface water sample located between 
LF6/TMCSW-2 and -3 will be included in the 
performance and long-term monitoring program for the 
Landfill 6 OBGW site. 

 

8 Figure 2-1, Decision 
Process for 
Contingency Plan 
Implementation, 
Landfill 6 Site, 
Pages 2-13 and 2-14 

The flow path of the decision tree lists the decision criteria as “Total VOCs 
above the anticipated concentrations in the monitoring well network.”  These 
values are based on a sliding scale as described in Table 2-2, Attenuation 
Rates of COCs at the Landfill 6 Site.  Ensure that in future design submittals 
this information is translated into a decreasing trend table for ease of 
reference. 
 

The calculated total VOC concentrations presented in 
Appendix A will also be presented in either graphical 
or tabular format in future evaluation reports associated 
with this site for comparison purposes with recent data 
collected.  Text will be added to Section 2.5.1 to ensure 
this information is included in future reports as 
requested. 
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9 Draft RDWP Figure 
1-1, Landfill 6, 
Total VOC 
Concentration Map 

The second note on this drawing indicates that, “The non-detect contour is 
approximated based on 2000 groundwater data.  The 50 ppb and higher total 
chlorinated VOC contours approximated based on 2006 and 2007 
groundwater data.”  This approach seems problematic, as the plume 
conditions have most likely changed over the last 7 years and we should have 
a complete round of sampling results.  If we do not have a complete round of 
sampling results, the Draft RDWP should include a discussion that includes a 
sensitivity analysis as to why the collect of a concurrent round of 
groundwater data is unnecessary. 

The non-detect contaminant contour will be updated on 
both Figure 1-1 and the Landfill 6 design drawing to 
reflect the most current analytical groundwater data 
available (Landfill 6 post-closure monitoring since 
June 2006).  In future evaluation reports, analytical 
data from the Landfill 6 OBGW and Landfill 6 post-
closure long-term monitoring events will be reviewed 
to update the contaminant contours for this site.  

10 Section 3.6, 
Instrumentation and 
Controls, page 3-4 

The Draft RDWP indicates that the control panels will be designed with 
hands-off-auto switches and a read-out screen.  Typically under these 
circumstances, remote monitoring of the system over the internet is included 
in the design.  Revise the Draft RDWP to either allow for remote monitoring 
of the system by others, or provide the rationale for why this process is not 
feasible. 

Remote monitoring might be appropriate on systems 
with sophisticated controls or where routine operations 
and maintenance (O&M) inspections cannot be 
performed.  The Building 775 OBGW site does not fit 
either criterion.  Controls on this system will consist of 
simple pressure transducers or similar located within 
pumping wells to turn pumps on and off.  A local 
control panel for the system will be installed with lights 
that indicate to O&M personnel whether pumps are 
operating.  O&M for the pump and treat system at the 
Building 775 OBGW site will be performed by the 
FPM Group (FPM).  FPM is currently responsible for 
O&M of several other environmental sites at the base 
and maintains a fully staffed office on the base.  
Because of their on-base presence, FPM personnel will 
be able to inspect the system frequently, if necessary.  
The actual frequency of O&M inspections will be 
determined by FPM during preparation of the 
performance monitoring plan. 

11 Detail 1 of Design 
Drawing 4 of 6, On-
Base Groundwater 
Remedial Design, 
Building 775 
Existing Manhole 
Tie in Details 

There are no minimum dimensions provided for the linkseal and sanitary lines 
as they relate to the existing manhole.  Ensure that future submittals include 
interior dimensions for these features, or a table or schedule for these values 
on the drawing. 
 

The existing manhole detail will be revised with 
dimensions in the 90% design drawings. 
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12 Typical Details of 
Pavement and Earth 
Cuts, Design 
Drawing 5 of 6, On-
Base Groundwater 
Remedial Design, 
Building 775 
Typical Details 

The details show that both the surface material and pipe bedding materials are 
similar based on the shading used.  According to the Earth Cut Detail, the 
bottom material is pea gravel and the top material is topsoil.  In the Pavement 
Cut Detail, the bottom material is pea gravel and the top material is not 
specified.  Revise this drawing to clearly differentiate the materials of 
constructions in future design submittals. 
 

Construction materials will be clearly defined in the 
90% design drawings. 

13 Table 3-1, 
Monitoring Plan, 
Building 775 Site, 
Page 3-5 

Not all of the proposed monitoring locations are shown on the design levels 
drawings.  Revise the Bldg 775 Site Design DrawingS to be of sufficient 
scale to show all the proposed monitoring locations.  In addition, the location 
of the “to be installed” monitoring location of 775VMW-19R could not be 
located on any of the figures or drawings provided for the Bldg 775 remedial 
design.  Revise the Draft RDWP and associated design drawings to include a 
figure showing the location of proposed monitoring well 775VMW-19R. 
 

Performance monitoring wells, including 
775VMW-19R, will be indicated on the Final RDWP 
figure and design drawings.  However, the scale of the 
design drawings will be maintained in order to clearly 
indicate the work to be performed during installation of 
the pumping system.  

14 Section 4.2, 
Contaminant 
Source, Page 4-3 

The Draft RDWP indicates that the results of the membrane interface probe 
(MIP) survey could not definitely identify a source area.  The Draft RDWP 
does not address how this impacts the remedy.  Revise the Draft RDWP to 
address how the lack of a clearly defined source area impacts the remedy, if 
any, and what additional contingencies need to be built into the remedy to 
address this issue. 
 

Additional text will be added to the Final RDWP to 
describe how the lack of locating a source area impacts 
the remedial efforts at this site. 

15 Section 4.3.2, 
Injection Program 
Configuration, Page 
4-4 

The Draft RDWP indicates that a secondary injection event will possibly 
occur, but does not provide decision criteria for determining whether one will 
be necessary.  Revise the Draft RDWP to include decision criteria for 
determining if a secondary injection event will occur.   
 

Criteria for a secondary injection at the Building 
817/WSA OBGW site is described in Section 4.5; 
however, the description of this criteria will be 
included in Section 4.3.2 as well for clarity. 
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16 Section 4.3.5, 
Special 
Considerations, 
Utility Corridor 
Bullet, Page 4-6 

The Draft RDWP indicates that concern exists that the utility corridor is a 
preferential pathway and injected substrate may appear in manhole associated 
with the utility corridor.  The Draft RDWP states that if injection conditions 
indicate the potential for substrate to enter the utility corridor, the manholes 
will be monitored.  However, the Draft RDWP does not describe the manhole 
monitoring procedures which will be used.  Revise the Draft RDWP to 
include information on the intended monitoring approach for the manholes.  
Furthermore, if this condition occurs, injection activities will be discontinued, 
and the need for additional injection wells will be evaluated.  In the event 
injection activities need to be discontinued, an equivalent remedial approach 
will need to be presented.  If an alternate injections is considered then it 
should be discussed and established.  Revise the Draft RDWP to include an 
alternate configuration for substrate injection in the event that substrate is 
detected in the utility corridors. 
 

Additional text to describe how the manholes will be 
monitored during injection activities will be added to 
Section 4.3.5 and Table 4-3 of the Final RDWP.  

Also, procedures will be added in Section 4.3.5 to 
describe how injection activities will proceed if 
substrate loss is attributable to the preferential pathway 
described in this section. 
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17 Table 5-1, 
Monitoring Plan, 
Nosedocks/Apron 2 
Site, Page 5-4 

Table 5-1 presents the proposed surface water sampling locations.  However, 
the most upgradient location proposed does not appear to be upgradient of the 
Nosedocks/Apron 2 groundwater plume.  Revise the Draft RDWP to either 
propose a more upgradient location, or provide adequate justification why a 
more upgradient location cannot be sampled. 
 
Furthermore, the proposed monitoring wells do not indicate the sampling of 
side-gradient wells.  Given the close proximity of the vinyl chloride plume to 
Six Mile Creek, the addition of side-gradient wells to ensure that plume 
stability is maintained, even if sampled only annually, would appear prudent.  
Revise the Draft RDWP to allow, at a minimum, annual sampling of side 
gradient monitoring wells 782-VMW-100 and AP2MW-3. 
 

Currently, the most upgradient sampling location in Six 
Mile Creek (SMC) closest to the site is 782SW-115. 
This sampling location is right at the culvert opening.  
Due to the taxiways and runway at the former Griffiss 
AFB the next upgradient, accessible location is within 
the culverted section of SMC near the Building 
817/WSA OBGW site.  If contaminants of concern are 
detected in surface water samples associated with the 
Nosedocks/Apron 2 site, collection of a surface water 
sample at WSA-SW3PW as proposed in the Building 
817/WSA OBGW remedial design will be considered.  
Potential collection of this surface water sample will be 
added to Figure 5-1, lower box, 5th bullet. 
 
Plume stability has been shown in the Final Remedial 
Investigation Report for the Nosedocks/Apron 2 
OBGW site (FPM April 2004).  Of the two monitoring 
wells proposed in this comment for cross-gradient 
sampling, 782VMW-100 has never shown more than 
one minor detection in the first sampling round and no 
detections in consecutive quarterly sampling rounds 
from 2002-2004.  As such, 782VMW-100 will be 
included in the first annual sampling round to confirm 
past trends.  If trends are confirmed, this well will not 
be resampled. 
 
Results for monitoring well AP2MW-3 showed 
exceedances for MTBE and benzene and the well is 
located within the petroleum plume located at Apron 2, 
which is currently undergoing long-term monitoring 
(LTM).  No chlorinated solvents have ever been 
detected in the monitoring well.  The data from the 
petroleum LTM sampling will be utilized during the 
LTM data evaluation for this site.  
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18 Table 5-1, 
Monitoring Plan, 
Nosedocks/Apron 2 
Site, Page 5-4 

Table 5-1 lists the target analytes proposed for evaluating monitored natural 
attenuation (MNA) in the Nosedocks/Apron 2 area.  However, it is not clear 
why many of the geochemical indicators/electron acceptors/metabolic 
byproducts normally used in the evaluation of MNA are not included in the 
table.  In particular, it is noted that total organic carbon (TOC), oxidation-
reduction potential (ORP), dissolved oxygen (DO), pH, temperature, 
conductivity, ethane/ethane, methane, hydrogen, and carbon dioxide are not 
included in the proposed analytical list.  Revise the Draft RDWP to include 
these analytical parameters or provide a discussion why these parameters are 
not justified at this site. 
 

The MNA evaluation for the Nosedocks/Apron 2 
OBGW plume has been completed as part of the RI/FS 
and comprehensive MNA indicators are not warranted 
at this time.  Sampling is proposed for the 
contaminants of concern which are the site drivers of 
the MNA strategy.  As part of the performance and 
long-term sampling plan, chloride, DOC, nitrate, 
sulfate, and total alkalinity will be analyzed.  
Furthermore, during sampling, stability readings to 
include ORP, temperature, DO, pH, conductivity and 
turbidity will be collected.  These field parameters will 
be added to Table 5-1.   
 
If MNA trends vary in the future, then additional MNA 
indicators will be considered to explain the variation in 
observed trends. 

End of Comments 
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Introduction 
 
 
 
 
Ecology and Environment Engineering, P.C. (EEEPC), in cooperation with Par-
sons Infrastructure and Technology Group, Inc. (Parsons) and the FPM Group, 
Ltd. (FPM), under contract to the United States Army Corps of Engineers 
(USACE), Kansas City District, Contract No.  W912DQ-06-D-0012 has been 
tasked to develop remedial designs for the following on-base groundwater 
(OBGW) areas of concern (AOCs) at the former Griffiss Air Force Base (AFB) in 
Rome, New York:  Landfill 6 (LF6), Building 775/Pumphouse 3, Building 
817/Weapons Storage Area (WSA), and Nosedocks/Apron 2. 
 
1.1 Scope 
EEEPC has been tasked to develop the Remedial Design Work Plan (RDWP) for 
the project.  This RDWP has been developed based on data accumulated to date 
for each of the OBGW AOCs and discussions with the Air Force Real Property 
Agency (AFRPA), Parsons, and FPM.   
 
The remedial design is being developed in three phases:  RDWP and 30% design 
drawings, 90% design drawings, and final design drawings.  The design drawings 
developed for this 90% and final design packages include technical specifications.  
Each phase will proceed consecutively pending approval from the AFRPA, 
USACE, the New York State Department of Environmental Conservation 
(NYSDEC), and United States Environmental Protection Agency (USEPA).   
 
A Remedial Action Work Plan (RAWP) will be developed after this RDWP has 
been approved.  The RAWP will present discussions on how the remedial design 
(RD)  will be implemented in the field and include such details as a spill man-
agement plan and permits as necessary.  Subsequently, the approved remedial ac-
tions will be implemented.  A long-term monitoring plan will be developed and 
implemented for each of the OBGW AOCs.   
 
1.2 Remedial Design Objectives 
The primary objective of this RD for the OBGW AOCs is to develop plans and 
specifications for implementing the selected remedy, which is based on the Re-
cord of Decision (ROD).  The selected remedies for the OBGW AOCs are: 
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■ Landfill 6 - Enhanced bioremediation, 
■ Building 775 - Groundwater pumping and treatment, 
■ Building 817/WSA - Enhanced bioremediation, and 
■ Nosedocks/Apron 2 - Monitored natural attenuation. 
 
1.3 Document Organization 
This RDWP is organized into the sections shown in Table 1-1 below. 
 

Table 1-1 Remedial Design Work Plan Organization 
Section Description 

1. Introduction Presents background information and project 
objectives. 

2. Landfill 6 Remedial Design 
3. Building 775 Remedial Design 
4. Building 817/WSA Remedial Design 
5. Nosedocks/Apron 2 Remedial Design 

Describes design approach and technical discussions 
on the remedial action components specific to each 
site. 

6. Access and Easement Requirements Discusses access and easement requirements needed 
to implement remedial actions at each of the sites. 

7. References Presents a list of information sources used to 
develop this document.   

90% Design Drawings Oversize drawings include existing and proposed 
remedial actions for all OBGW AOCs.  
Specifications have been included on the 90% design 
drawings. 

 
1.4 Site Conditions 
1.4.1 Landfill 6 
 
Geology and Hydrogeology 
The contaminated aquifer associated with the Landfill 6 site consists of silty sands 
with a saturated thickness extending from 19 feet below ground surface (bgs) to 
80 feet bgs, where till overlying the Utica shale bedrock of Permian Age is en-
countered.  The till layer ranges from 10 to 15 feet thick beneath the site and con-
sists of a mixture of large quartzite cobbles, coarse-to-fine sand, and silt grading 
to gravelly clay.  The estimated effective groundwater velocity at this site is less 
than 4 feet per year.  In general, the direction of groundwater flow at the site is to 
the southwest, toward Three Mile Creek (see Figure 1-1).  Groundwater impacted 
by site contaminants was not found in the bedrock (E & E 2002). 
 
Current Conditions 
The Landfill 6 site plume is located downgradient and west of the former Landfill 
6 and south of the Building 775 site.  The most contaminated portion of the plume 
is located southwest of the landfill beneath a low-lying area adjacent to Three 
Mile Creek.  Cross-sections illustrating the vertical extent of contamination at the 
Landfill 6 site are included in Appendix A.  As part of a pilot study for this site, 
potassium permanganate injections were performed in November 2002 and 2003.  
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The time period shown on the Appendix B graphs was selected to illustrate 
groundwater conditions after the influence of the permanganate injection had dis-
sipated.  There is no evidence that volatile organic compounds (VOCs) have mi-
grated to the creek.   
 
The contaminants detected in groundwater samples exceeding NYSDEC Class 
GA groundwater standards are trichloroethene (TCE), cis-1,2-dichloroethene 
(DCE), and vinyl chloride (VC).  In March 2004, the maximum observed TCE 
concentration was 2,140 parts per billion (ppb), the maximum cis-1,2-DCE con-
centration was 432 ppb, and the maximum VC concentration was 7.46 ppb.  
These maximum concentrations were detected in samples from wells located 
within an approximately 1,600-square-foot area centered around well LF6MW-
12.  In 2006, total VOC concentrations surrounding LF6MW-12 had decreased, 
with maximum TCE, cis-1,2-DCE, and VC levels dropping to 1,500 ppb, 470 
ppb, and 2.7 ppb, respectively (FPM 2006b).  Groundwater studies at the site 
found relatively aerobic conditions and low dissolved organic carbon within the 
TCE/ cis-1,2-DCE plume.  Figure 1-1 identifies the portions of the site with total 
VOC concentrations exceeding 50, 500, and 1,000 ppb in the Landfill 6 plume 
and presents the 2004, 2006, and 2007 monitoring data.  
 
Appendix B presents graphs illustrating contaminant concentrations versus time 
for Landfill 6 monitoring wells selected for performance monitoring (see Section 
2.4) and wells for which several rounds of historical data are available.  Based on 
groundwater sampling data collected in 2003 through April 2007, site contami-
nants of concern (COCs) have generally shown decreasing trends.  This time pe-
riod was selected to illustrate groundwater conditions after the influence of the 
permanganate injection had dissipated.  For monitoring wells located within 50 
feet downgradient of the permanganate injections (LF6MW-12, -16, -17, and -20), 
total VOC concentrations also have been consistently decreasing in the years fol-
lowing the injections.  Monitoring well LF6VMW-26 is located outside of the in-
fluence of the permanganate injection events in 2002 and 2003 (E & E 2004b).  
Four sampling events conducted at this well in 2004 and 2006 indicate a consis-
tent decrease in total VOCs of more than 40% over this time frame.   
 
No buildings are currently associated with the Landfill 6 site.  The groundwater 
plume at this site impacts one land parcel, which is owned by the Air Force (see 
the 90% design drawings (sheet 2 of 5).  The future land use at this site is to re-
main the same as its current use, open space (non-residential). 
 
Institutional controls for this site will be implemented as stated in the final ROD 
(to be published at a later date). 
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1.4.2 Building 775 
 
Geology and Hydrogeology 
The contaminated aquifer associated with the Building 775 site is comprised of 
silty sands, extending from 60 feet bgs to 120 feet bgs, where till overlying the 
Utica shale bedrock of Permian Age is encountered.  The till layer ranges from 28 
to 30 feet thick beneath the site and consists of a mixture of large quartzite cob-
bles, coarse-to-fine sand, and silt grading to gravelly clay.  Average groundwater 
velocities at this site are slow and have been estimated to be approximately 10 feet 
per year.  Higher velocities may occur in discontinuous seams of coarse sand and 
gravel.  Groundwater impacted by site contaminants was not found in the bedrock 
(E & E 2002).  Most of the Building 775 plume appears to have migrated south 
toward Landfill 6 (see Figure 1-2). 
 
Current Conditions 
The Building 775 plume is located downgradient and south of the former mainte-
nance facilities in Buildings 774 and 776, as well as Building 775, the former fuel 
pump house immediately northeast of Building 774 (within the SAC Hill Area of 
the base).  The degreasing room/vat in Building 774, located across from Building 
775 to the west, was identified as the source of contamination at this site.  Figure 
1-2 indicates the extent of VOC contamination at this site and presents the 2004 
and 2006 monitoring data.   
 
The primary contaminant exceeding NYSDEC Class GA groundwater standards is 
TCE.  1,1,1-trichloroethane (TCA) and perchloroethene (PCE) also were detected, 
but at a lower frequency of occurrence.  In November 2006, the maximum TCE 
concentration (82 ppb) was detected in a sample collected from monitoring well 
775MW-27.  TCE in monitoring wells at this site has been detected within the 
bottom half of the sandy aquifer in screened intervals from 88 to 120 feet bgs.  
Samples collected from nearby well LF6MW-1, which is screened in the upper 10 
feet of the aquifer, did not have detectable concentrations of TCE.  Cross-sections 
illustrating the vertical extent of contamination at the Building 775 site are in-
cluded in Appendix A. 
 
Based on groundwater analytical data collected from May 2000 through Novem-
ber 2006, site COCs have generally shown decreasing or relatively stable concen-
tration trends over time.  Appendix C presents graphs illustrating contaminant 
concentrations versus time at Building 775 monitoring wells selected for long-
term monitoring (see Section 3) and wells for which several rounds of historical 
data are available.  Monitoring well 775VMW-5 is typical of wells at this site ex-
hibiting a decreasing trend:  TCE concentrations were 160 ppb in May 2000, 99.2 
ppb in September 2004, and 81.2 ppb in November 2006.  Monitoring well 
775MW-6 illustrates a fluctuating trend:  TCE concentrations were 24.7 ppb in 
May 2000, 79.5 ppb in September 2004, and 43.9 ppb in November 2006. 
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Two buildings (Buildings 774 and 776) lie within the boundary of the elevated 
VOC plume associated with the Building 775 site, and the potential exists for fu-
ture development within this area north of Perimeter Road.   
 
Institutional controls for this site will be implemented as stated in the final ROD 
(to be published at a later date). 
 
1.4.3 Building 817/WSA 
 
Geology and Hydrogeology 
The Building 817/WSA site is located south of the former WSA on the north side 
of the main runway, between Building 817 and a culverted section of Six Mile 
Creek.  Site groundwater flows south under Perimeter Road and toward the cul-
verted section of Six Mile Creek.  The contaminated aquifer consists of relatively 
uniform fine sands that begin 5 feet bgs and extends approximately 20 to 25 feet 
bgs, where till overlying the Utica shale bedrock of Permian Age is encountered.  
The till layer ranges from 0.5 to 7 feet thick beneath the site and consists of a mix-
ture of large quartzite cobbles, coarse-to-fine sand, and silt grading to gravelly 
clay.  Groundwater velocities at this site have been estimated to be as high as 470 
feet per year (1.3 feet per day) north of Perimeter Road.  Groundwater impacted 
by site contaminants was not found in the bedrock (E & E 2002).   
 
Current Conditions 
The contaminants at this site exceeding NYSDEC Class GA groundwater stan-
dards are TCE and PCE.  Building 817 was once used for electronics parts main-
tenance, and TCE and PCE were used as solvents at this location.  As part of a 
pilot study for this site, a potassium permanganate injection was performed in 
November 2002.  Cross-sections illustrating the vertical extent of contamination 
at the Building 817/WSA site are included in Appendix A.  Figure 1-3 illustrates 
the horizontal extent of VOC contamination based on 2004 groundwater analyti-
cal data (FPM 2005b) and groundwater monitoring well data collected in 2006 
(FPM 2007).  In September 2004, the maximum TCE concentration was 94 ppb 
and the maximum PCE concentration was 72 ppb.  In November 2006, the maxi-
mum TCE concentration was 68 ppb and the maximum PCE concentration was 
53 ppb, illustrating a decrease in concentrations over a two-year period.  The 2004 
and 2006 maximum concentrations were detected at WSA-IW3/WSA-VMW17 
and WSA-MW18, respectively.  Both wells are located within 75 feet (north) of 
Perimeter Road. 
 
Based on historical groundwater analytical data through November 2006, site 
COCs have generally shown relatively stable to decreasing trends over time.  Ap-
pendix D presents graphs illustrating contaminant concentrations versus time at 
Building 817/WSA site monitoring wells selected for performance monitoring 
(see Section 4) and wells for which several rounds of historical data are available.  
WSA-MW8 is located upgradient of the plume, and LAWMW-9 is located out-
side (northwest) of the plume.  The VOC concentrations detected in these moni-
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toring wells have been at or below NYSDEC groundwater standards and show a 
relatively stable trend over time.  WSA-MW9 is located downgradient of the 
plume and approximately 140 feet northeast of the culverted section of Six Mile 
Creek.  No VOCs have been detected in samples collected from this well.  
WSA-MW16 is located within the plume, and samples collected from this well 
have exhibited an overall decrease in VOC concentrations after rebounding from 
the permanganate injection performed in late 2002. 
 
The groundwater plume at the Building 817/WSA site extends from Building 817 
in the north downgradient to slightly beyond the culverted section of Six Mile 
Creek to the south.  The plume impacts two land parcels (see the 90% design 
drawings, sheets 3 of 5 and 4 of 5).  The impacted parcels are currently owned by 
the Air Force; however, a parcel south of Perimeter Road is leased to Oneida 
County.  There is potential for future industrial/commercial development of the 
areas above the contaminant plume.   
 
Institutional controls for this site will be implemented as stated in the final ROD 
(to be published at a later date). 
 
1.4.4 Nosedocks/Apron 2 
 
Geology and Hydrogeology 
The contaminated aquifer is located from 9 to 25 feet bgs, with the shallow depth 
occurring in the vicinity of Six Mile Creek.  The aquifer consists of several well-
defined layers, including a silty-sand layer in the uppermost 5 feet, a 5- to 15-foot-
thick coarse sand and gravel layer in the middle of the aquifer, and a 15- to 20-
foot-thick layer of till composed of fine sand, silt, and gravel resting on the shale 
bedrock.  The thickness of the aquifer ranges from 45 feet in the source areas to 
less than 20 feet in the downgradient areas near Six Mile Creek.  Site-related con-
taminants have not been detected in the bedrock.   
 
In general, groundwater at this site flows to the east-northeast, toward Six Mile 
Creek.  Based on site hydrology, there is a potential for groundwater from the site 
to discharge into Six Mile Creek.  Although the site has a relatively flat gradient, 
the high hydraulic conductivity of gravel layers beneath the site results in an esti-
mated average groundwater velocity of approximately 106 feet per year (FPM 
2006c).   
 
Current Conditions 
Three principal contaminants at the site exceed NYSDEC Class GA groundwater 
standards and are considered the site COCs:  TCE and its breakdown products cis-
1,2-DCE and VC.  These contaminants are present at the Apron 2 site in three 
plumes referred to as the TCE, DCE, and VC plumes (see Figure1-4).  The con-
taminant concentration contours shown on Figure 1-4 are based on 2004 ground-
water analytical data (as presented in the Final Feasibility Study [FPM 2006c]) 
and groundwater monitoring well data collected in 2006 (FPM 2007).  Cross-



 
 

1.  Introduction 
 

 
 1-7 

sections illustrating the vertical extent of contamination at the Nosedocks/Apron 2 
site are included in Appendix A.  Of the three plumes, the VC plume is the larg-
est, spanning approximately 2,200 feet by 500 feet.  The plume extends from 
Building 782 to just south of Six Mile Creek.  The TCE plume is centrally located 
around Buildings 786 and 785 at the western edge of the site.  The cis-1,2-DCE 
plume is located downgradient of the TCE plume and around Buildings 785, 784, 
783, and 782.   
 
The plumes are commingled with several petroleum plumes originating from the 
Apron 2 fueling system.  At locations where TCE and fuel contaminants are 
commingled, significant reductive dechlorination is occurring and the TCE is al-
most totally degraded to cis-1,2 DCE and VC.  In November 2006, the maximum 
detected TCE concentration was 8 ppb (in well 782VMW-105B), the maximum 
detected cis-1,2 DCE concentration was 43.9 ppb (in well 782MW-10, which is 
located south of Building 782 in an area with commingled fuel contamination), 
and the maximum detected VC concentration was 68.2 ppb (in well 782MW-96, 
which also is located in the center of fuel-contaminated groundwater).  At many 
locations, methyl tertiary butyl ether (MTBE) and benzene also are present at lev-
els exceeding NYSDEC Class GA groundwater standards (FPM 2006c).  The 
MTBE and benzene plumes are being remediated under a separate contract, and 
both Apron 2 remediation efforts will be coordinated as discussed below.   
 
An important consideration at this site is the positive impact of fuel contamination 
on reductive dechlorination processes.  It is important that the fuel remediation 
strategy focuses on the leading edge of the fuel plume:  Removing fuel mass from 
the TCE and cis-1,2-DCE plumes could upset the anaerobic conditions responsi-
ble for TCE and cis-1,2-DCE dechlorination.  MTBE, the primary COC within the 
fuel plume, could potentially impact Six Mile Creek.  The use of technology such 
as an air sparging barrier located just upgradient of Six Mile Creek is suggested as 
the best overall solution for treating the MTBE plume.  It is important that oxygen 
not be introduced into the central area of the TCE and cis-1,2-DCE plumes be-
cause this would inhibit the reductive dechlorination process.  However, the intro-
duction of oxygen within the downgradient portion of the VC plume could aid in 
the aerobic degradation of VC as well as the removal of MTBE 
 
Based on groundwater sampling data collected through November 2006, site 
COCs have generally shown decreasing concentration trends over time.  Appendix 
E presents graphs illustrating contaminant concentrations versus time at Nose-
docks/Apron 2 monitoring wells selected for long-term monitoring (see Section 5) 
and wells for which several rounds of data are available.  A relatively stable trend 
in the concentration of total VOCs was identified at monitoring well 782VMW-
101, while an increasing trend in the concentration of total VOCs (the sum of 
TCE, cis-1,2-DCE, and VC) was observed at monitoring well 782MW-10.  The 
increasing trend for well 782MW-10 is likely attributable to the 1999 data which 
appears to be an outlier. 
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Five buildings (Buildings 782, 783, 784, 785, and 786) are currently present at 
Apron 2 above the areas with elevated levels of VOCs in groundwater.  The 
groundwater plumes at this site impact several land parcels (see Figure 1-4).  The 
impacted parcels are currently owned by either the Air Force or the Griffiss Local 
Development Corporation, two of which have been leased out (the land parcels on 
which the five buildings are situated).  In addition, the potential exists for future 
industrial/commercial development of the areas above the contaminant plume. 
 
Institutional controls for this site will be implemented as stated in the final ROD 
(to be published at a later date). 
 
1.5 Proposed Plans 
The following subsections present a brief description of the proposed remedial 
plans for each of the sites.  At the Building 775 and Building 817/WSA sites, data 
collected during the pre-design investigations (EEEPC 2007a) indicated that it 
was appropriate to modify details of the remedy described in the proposed plan.  
These details are discussed below.  A detailed description of the remedial designs 
for each site is presented in Sections 2 through 5. 
 
1.5.1 Landfill 6 
Enhanced bioremediation is being proposed because the pre-design investigation 
(EEEPC 2007a) indicated that the area exhibiting the highest concentrations was 
limited in size and that biodegradation of contaminants of concern is occurring at 
the site.  The pre-design investigation data indicates that the 500 ppb total VOC 
contour is approximately 40 to 50 feet in diameter.  Enhanced bioremediation will 
be implemented by increasing and sustaining a high level of dissolved organic 
carbon in the groundwater contaminated with greater than 500 ppb of total VOCs.  
The organic carbon will be added by injecting a vegetable oil emulsion into exist-
ing wells.  The vegetable oil emulsion is intended to stimulate biodegradation of 
VOCs within the 500 ppb contour. 
 
If elevated concentrations of cis-1,2-DCE and/or VC attributable to the Landfill 6 
enhanced bioremediation application are detected in Three Mile Creek at concen-
trations that exceed performance indicators, a contingency plan may be imple-
mented.   
 
1.5.2 Building 775 
At the Building 775 site, one or more pumping wells will be installed within the 
plume to collect and treat TCE-contaminated water in the lower portion of the aq-
uifer.  The Proposed Plan (AFRPA 2007) presents a figure from the Feasibility 
Study (EEEPC 2006b) that depicts five extraction wells placed to capture con-
taminated groundwater within the 50 ppb total chlorinated VOC contour based on 
data collected prior to 2004.  The Proposed Plan also states that “the layout of the 
recovery wells will be based on field studies completed during the design stage.”  
Based on the pre-design investigation at this site (EEEPC 2007a), the VOC plume 
has reduced in size and total chlorinated VOC concentrations have decreased.  
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Due to this recent information, it is estimated that plume capture can be attained 
through installation of the proposed recovery well system (see Section 3.2 for 
more information).  The proposed recovery well system is reflected in the ROD. 
 
1.5.3 Building 817/WSA 
Enhanced bioremediation will be implemented at this site by injecting a vegetable 
oil emulsion directly into the subsurface in the most contaminated portion of the 
plume.  The initial vegetable oil emulsion/fructose injection made at the head of 
the plume, near Building 817, (EEEPC 2007a) indicates a general reduction in 
contaminant of concern concentrations in samples from downgradient monitoring 
wells.  These injection points will be used to inject an oil-in-water emulsion to 
provide organic carbon so that contaminant concentrations continue to decline 
(see Section 4.3.1).  Additional rows of injection points may be advanced, if nec-
essary, to achieve decreasing VOC concentrations in the groundwater monitoring 
well network.  The vegetable oil is intended to stimulate biodegradation of VOCs 
downgradient of the injection points.  
 
If elevated concentrations of cis-1,2-DCE and/or VC attributable to the Building 
817 enhanced bioremediation application are detected in Six Mile Creek at con-
centrations that exceed performance indicators, a contingency measure (e.g., in-
stallation of an air sparge wall or similar) will be implemented, if necessary.   
 
The Proposed Plan (AFRPA 2007) states that remediation at Building 817/WSA 
will include “a combination of soil excavation source removal (if a source can be 
identified) and enhanced bioremediation”.  During the pre-design investigation at 
this site (EEEPC 2007a), the presence of a source was not conclusively found.  
Therefore, excavation of contaminated source soils will not be performed.  These 
changes have been reflected in the ROD.  
 
1.5.4 Nosedocks/Apron 2 
Monitored natural attenuation (MNA) will be implemented based on the observed 
reductive dechlorination occurring at the site.  A monitoring well network will be 
sampled semi-annually for VOCs and natural attenuation parameters.  The actual 
monitoring period will depend on the observed contaminant levels and locations 
over time.   
 
If elevated concentrations of cis-1,2-DCE and/or VC attributable to site ground-
water are detected in Six Mile Creek at concentrations exceeding performance in-
dicators, a contingency measure (e.g., installation of an air sparge wall or similar) 
will be implemented, if necessary.   
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Landfill 6 
 
 
 
 
2.1 Design Approach 
Enhanced bioremediation will be utilized at Landfill 6.  Groundwater monitoring 
data obtained from this site indicate that enhanced bioremediation will provide 
treatment of site contaminants.  The design approach at Landfill 6 will be based 
on our experience at similar contaminated groundwater sites, published guidance 
documents, and site-specific data, including:   
 
■ Groundwater analytical data and field measurements; 
 
■ Groundwater contamination contour interval and cross-section maps; 
 
■ Hydraulic conductivity test results; and 
 
■ Pilot study observations (potassium permanganate injections in 2002 and 

2003).   
 
Remediation of this site will be implemented in a phased approach.  The first 
phase will consist of an initial injection of a vegetable oil emulsion in approxi-
mately six of the existing injection wells installed as part of the 2002/2003 pilot 
study.  Subsequent phases will be implemented, if necessary, based on the ground-
water contamination trends observed during performance monitoring.  These sub-
sequent phases may include additional injections and/or a bioreactor batching 
process involving the extraction of groundwater downgradient of the area within 
the 500-ppb contour and its re-injection upgradient of this area.   
 
Although a vegetable oil emulsion injection pilot study has not been performed at 
this site, this technology has proven to be successful at sites with similar contami-
nant concentrations and subsurface conditions.  In addition, according to screen-
ing guidance in the Principles and Practices of Enhanced Anaerobic Bioremedia-
tion of Chlorinated Solvents (AFCEE 2004), site-specific parameters indicate the 
site is suitable for enhanced reductive dechlorination (see Table 2-1). 
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Table 2-1 Suitability of Enhanced Bioremediation at Landfill 6 

Site 
Characteristics 

Suitable for Enhanced 
Bioremediation Suitability Uncertain 

Enhanced Bioremediation Suitable 
for Landfill 6 

DNAPL 
presence 

Residual DNAPL or sorbed 
sources 

Poorly defined sources may 
require additional 
characterization. 

Yes VOCs detected as recently as April 
2007 

Plume size Small, a few acres or less Medium to large, a few acres 
plus.  May require 
concurrent use of more than 
one technology. 

Yes Plume area is approximately 1.5 acres 
(within the 50-ppb total VOC 
contaminant contour) 

On or near site 
infrastructure 

The risk of vapor intrusion 
from contaminants or 
biogenic gases is deemed 
acceptable. 

Target treatment zone is  
proximate to sensitive 
infrastructure. 

Yes No buildings or infrastructure are near 
the site. 

Evidence of 
anaerobic 
dechlorination 

Slow or stalled 
dechlorination 

Limited evidence of 
anaerobic dechlorination 

Yes Historically, TCE daughter product 
concentrations have been detected and 
are decreasing over time. 

Depth < 50 feet to groundwater > 100 feet to groundwater Yes Approximately 20 feet to groundwater 
Hydraulic 
conductivity 

> 1 foot/day  0.01 to 1 foot/day Yes Hydraulic conductivity estimated to be 
2.8 feet/day. 

Groundwater 
velocity 

30 feet/year to 5 feet/day 10 feet/year to 30 feet/year, 
5 feet/day to 10 feet/day 

Uncertain Velocities within proposed injection 
area estimated to be 0.01 foot/day 

pH 6.0 - 8.0 5.0 to 6.0, 
8.0 to 9.0 

Yes During 2006/2007 sampling, pH was 
measured at 5.7 to 8.0. 

Sulfate 
concentration 

< 500 ppm 500 to 5,000 ppm  Yes During 2006 sampling, sulfate was 
detected at between 50 and 54 ppm 
(inside the plume) and 24 to 40 ppm 
(outside the plume). 

Note: 
1. Table is based on data provided in Principles and Practices of Enhanced Bioremediation of Chlorinated Solvents (AFCEE 2004). 
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The vegetable oil emulsion will be injected in the center of the plume, near LF6-
MW12, which historically has been the area with the highest VOC concentrations.  
Injecting a vegetable oil substrate, which will provide electron donors, into the 
most contaminated portion of the aquifer is intended to stimulate reductive 
dechlorination of COCs.  Equipment and materials typically used for injections 
are conventional, commercially available products, limiting the need for specialty 
construction.     
 
Wastes generated during construction will be handled and disposed of in accor-
dance with the appropriate regulations.  After the vegetable oil substrate has been 
injected, monitoring will be performed to evaluate the effectiveness of the injec-
tion (see Section 2.4). 
 
2.2 Contaminant Source  
Identification and treatment of the plume source is critical to effectively remediat-
ing site contaminants using enhanced bioremediation.  Previous site investigations 
concluded that a contaminant source appears to have originated from Landfill 6 or 
surficial dumping on or near the landfill (E & E 2000).  In 2006, VOCs were ei-
ther detected at low levels or were not detected (ND at LF6-MW25; 71 ppb TCE, 
62 ppb DCE, 1 ppb VC at LF6-MW28; ND at LF6-MW24; 31 ppb TCE, 2.3 ppb 
DCE at LF6-MW29) in groundwater monitoring wells between the downgradient 
edge of the landfill and LF6-MW12 (EEEPC 2007a; FPM 2006b).  In addition, 
VOC concentrations throughout the site appear to be decreasing over time, includ-
ing wells with the highest VOC concentrations.  These observations indicate there 
is a localized area of high VOC concentrations at the site but a continuous source 
of VOC contamination does not exist.  The injections will target the area of the 
plume within the 500-ppb contour, as shown on the 90% design drawings.  This 
500-ppb contour was generated using pre-design investigation data obtained in 
2006 and 2007 (EEEPC 2007a [2006 data]; FPM 2007 [2007 data]).   
 
2.3 Substrate Injection 
The 90% design drawings present existing conditions at the site and identify the 
locations of the proposed injection and monitoring wells.  The contaminant con-
centrations presented on the drawings were developed as described in Section 
1.4.1. 
 
2.3.1 Pilot Study 
A vegetable oil emulsion injection pilot study has not been performed at the Land-
fill 6 site.  However, a potassium permanganate oxidation pilot study was con-
ducted at the site by Ecology and Environment, Inc. (E & E 2004b).  Two separate 
injections were performed at the site in November 2002, and a third was per-
formed in November 2003.  Observations and measurements made during the pi-
lot study that were used to design the proposed vegetable oil emulsion injection 
program at this site include: 
 



 
 

2.  Landfill 6 
 

 
 2-4 

■ Injection rates for individual injection wells ranged from approximately 592 
gallons per day to approximately 703 gallons per day (over approximately 8 
hours).  Injection reagents were accepted at different rates in each well.  
Therefore, the flow to each injection well was modulated with valves to 
evenly distribute the potassium permanganate proportionately between the in-
jection wells.   

 
■ Groundwater levels collected before and after each injection indicated no 

mounding in adjacent wells. 
 
■ The average radius of influence from the injection wells was approximately 10 

feet.  The spacing of the injection wells allowed for overlap among individual 
shallow and deep wells. 

 
2.3.2 Injection Program Configuration 
The injection program will be implemented using six pre-existing injection wells 
(LF6IW-01 through LF6IW-06) constructed in 2002 (E & E 2004b).  The 
screened intervals of these injection wells extend through the full vertical thick-
ness of the plume (approximately 37 to 55 feet bgs, as indicated on contaminant 
cross-sections developed in previous studies [E & E 2005]) and the full width 
(perpendicular to groundwater flow) of the 500-ppb contaminant contour, as 
shown on the 90% design drawings.   
 
Due to the thickness of the contaminated aquifer zone and the screened intervals 
of the pre-existing injection wells, injections will be delivered at two different 
depth intervals.  LF6IW-01, LF6IW-03, and LF6IW-05 are screened from ap-
proximately 37 to 47 feet bgs, while LF6IW-02, LF6IW-04, and LF6IW-06 are 
screened from approximately 45 to 55 feet bgs.   
 
It is anticipated that substrate volumes will be adjusted during the injection to en-
sure an even distribution of substrate throughout the vertical extent of the con-
taminant plume and that an adequate radius of influence is achieved between the 
wells.  The design will consider an overlap in radius of influence between points 
to provide treatment throughout the width of the injection area.   
 
2.3.3 Injection Substrate and Volumes 
The injection substrate will likely consist of a combination of vegetable oil, so-
dium lactate, a pH buffer and make-up water.  Vegetable oil was selected as a 
suitable, long-lasting source of organic carbon for this site.  The sodium lactate 
will be added to the substrate, if necessary, to condition the aquifer and establish 
reducing conditions more rapidly.  A pH buffer such as sodium bicarbonate or 
similar will be added, if necessary, to ensure that subsurface pH conditions are 
favorable to a diverse microorganism population.  It is anticipated that make-up 
water will be obtained from a nearby base fire hydrant.  
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The minimum amount of substrate to be injected per point will be calculated 
based on the geochemical electron demand of the soil and groundwater and the 
contaminant electron acceptor demand, then multiplied by a safety factor.  This 
substrate calculation is based upon methods presented in AFCEE guidance 
(AFCEE 2004).  This guidance document presents a methodology and associated 
calculations to estimate electron acceptor demand and, therefore, injection sub-
strate (electron donor) volumes needed to meet that demand within the treatment 
zone.  Inputs into the calculation include physical dimensions and hydrogeologic 
properties within the treatment zone.  In addition, the amount of dissolved and 
solid-phase electron acceptors (both native and COCs) within the treatment zone 
must be known or estimated.  Native electron acceptors include oxygen, ferric 
iron, sulfate, and carbon dioxide.  This calculation yields an estimated quantity (in 
pounds) of specific common substrates (e.g., lactate, fructose, soybean oil) re-
quired to meet electron acceptor demand over a specific design period (e.g., 5 
years) and includes a factor of safety.  Empirical data will be employed to sup-
plement this calculation in an effort to optimize substrate mixtures.  This calcu-
lated value is then increased by the design life of the substrate (in years), which is 
estimated at 2 to 3 years based on previous experience.  An example of substrate 
volume calculations (these were used to estimate substrate volumes during previ-
ous work at the Building 817/WSA site) are provided in Appendix F.  Calcula-
tions similar to these will be developed for the Landfill 6 site.  
 
2.3.4 Injection Delivery System 
The vegetable oil emulsion will be prepared on site, as opposed to using a com-
mercially available emulsified vegetable oil product, in order to produce an oil-in-
water emulsion with a relatively large droplet size.  The larger droplet size will 
result in increased substrate longevity in the subsurface and will minimize the po-
tential for substrate migration with groundwater flow.  A static in-line mixer or 
high-speed shear mixer will be used to prepare the oil-in-water emulsion in the 
field prior to injection into the subsurface.  Typically, field preparation using static 
in-line or high-speed shear mixers is capable of obtaining average droplet sizes of 
2 to 20 microns.  Pumps, flow meters, a valve manifold, a mixer, and mixing 
tanks will be used to ensure that the emulsion is mixed to the desired composition 
and injected in appropriate quantities.  The substrate mixture will be injected into 
each injection well at a rate of approximately 0.5 to 4 gallons per minute.   
 
2.4 Monitoring Plan  
VOC concentration trend plots were developed for monitoring wells within the 
performance monitoring network that exhibited total VOC concentrations greater 
than 50 ppb.  These contaminant trends will be used as a basis for evaluating the 
effectiveness of the proposed remedy.  These trend lines are presented in Appen-
dix B.  The VOC concentration trend lines are an indication of the “apparent” 
naturally occurring degradation occurring at the site and are the result of biodeg-
radation and other processes, including abiotic degradation, dilution, dispersion, 
and sorption.  Typically, attenuation trend lines follow a first order exponential 
decay pattern, with higher concentrations decreasing at a faster rate than lower 
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concentrations.  Historical total VOC concentrations at monitoring wells from this 
site followed a similar trend.  Using this historical data, total VOC concentration 
trend lines were calculated to illustrate what is likely to occur in the future 
through 2016, assuming the proposed remedy is not implemented.  This trend line 
will be used for comparison purposes during periodic evaluations.  Remedial ac-
tions are expected to result in more rapid total VOC concentration reduction rates.     
 
For example, total VOC concentrations at LF6VMW-12, LF6MW-16, and 
LF6MW-20 have been detected at levels greater than 1,000 ppb as recently as 
March 2007.  Concentrations at these wells have decreased over time at rates 
ranging from approximately 40 ppb per year to 900 ppb per year (analytical results 
potentially influenced by the historical pilot studies were excluded).  In general, 
the observed annual rate of decrease was less than 200 ppb.  Therefore, a total 
VOC concentration decrease rate of 150 ppb per year was selected.  The total 
VOC concentration in the most recent (2006) sample collected from LF6VMW-26 
was 85 ppb.  Since 2004, total VOC concentrations at LF6VMW-26 have de-
creased at a rate of approximately 50 ppb per year.  These observations indicate 
that the rate of concentration decline is dependant on the contaminant concentra-
tion present, with higher concentrations resulting in higher reduction rates, typical 
of first-order decay kinetics.  Attenuation rate goals were developed based upon 
the first-order kinetics observed historically at Landfill 6 (see Table 2-2). 
 

Table 2-2 Attenuation Rates of COCs 
at the Landfill 6 Site  

Total VOC 
concentration 

(ppb) 

Selected Rate of 
Concentration Decrease 

(ppb per year) 
> 1,000 150 

500 - 999 75 
100 - 499 40 
50 - 99 10 

 
The rate of concentration decrease may be modified in the future based on new 
analytical data. 
 
EEEPC prefers to use the observed trends in VOC contaminant reduction rather 
than calculated biodegradation rates based on published data.  Biodegradation 
rates may be determined in controlled laboratory experiments.  However, these 
biodegradation rates are dependant upon a limited quantity of soil and groundwa-
ter and may not accurately reflect conditions of the soil at the site.  In addition, 
conditions at the site may vary from location to location.  Biodegradation rates 
determined under laboratory conditions cannot be easily transferred to full-scale, 
field situations with any confidence (Bedient 1994).  As such, the field data and 
analysis described above are believed to be better indicators of biodegradation 
rates.   
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2.4.1 Monitoring Well Network, Frequency, and Parameters 
Monitoring plans were developed to identify wells to be sampled as part of the 
baseline, injection, and performance monitoring activities at this site.  Thirteen 
proposed monitoring wells are located throughout the site, within and outside of 
the plume, to assess performance of the enhanced bioremediation application, de-
termine the overall effectiveness of the remediation of the site groundwater, and to 
ensure that the plume geometry is not changing in an adverse way (e.g., migrating 
or expanding toward Three Mile Creek).   
 
Baseline sampling was performed by FPM in November 2006 in accordance with 
the Final Letter Work Plan, Baseline Sampling, On-Base Groundwater Areas of 
Concern (FPM 2006a); analytical results from this sampling event are presented 
in the Final Monitoring Report, Baseline and PDI2 Sampling, On-Base Ground-
water Areas of Concern (FPM 2007).  Table 2-3 presents the proposed pre-/post-
aquifer testing, injection and performance monitoring plan for this site.   
 
The long-term monitoring plan for this specific site will be developed in a future 
document by FPM and will be based on available information from the baseline, 
injection, and performance monitoring.  The long-term monitoring well network, 
sample frequency, and sample parameters will be established based on available 
performance monitoring data at the time long-term monitoring commences.  
Long-term monitoring will continue until remediation goals as presented in the 
ROD have been achieved.  In accordance with 6 NYCRR Part 360, a post-closure 
monitoring plan for the landfill itself has been developed and is being imple-
mented.   
 
2.4.2 Modifications to the Performance and Long-term Monitoring 

Plan  
Sampling data will be evaluated after each sampling event.  (See Section 2.5 for 
evaluation and reporting details.)  Based on this review, modifications to the 
monitoring plan will be made, as necessary, in order to better achieve the monitor-
ing objectives.  Modifications may include extension of the performance monitor-
ing period to better understand seasonal variations, an increase or reduction in 
sampling parameters, and an increase or reduction in the number of monitoring 
wells in the plan.  Primary approval of recommendations to the plan will be made 
by AFRPA and USACE.  Subsequently, the recommendations will be discussed 
with the USEPA and NYSDEC prior to implementation. 
 
2.5 Performance Evaluation 
2.5.1 Data Evaluation and Reports 
Sampling data will be reviewed after each sampling event.  Data evaluation re-
ports will be prepared by Parsons and FPM and submitted annually to NYSDEC, 
USEPA, AFRPA, and USACE during the current contract, as described below.  
Each evaluation will be used to optimize the monitoring well network so that only 
data of sufficient quantity and quality are being collected in support of the remedy 
performance.   
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Table 2-3 Monitoring Plan, Landfill 6 Site 

Site/Sampling 
Locations1 

Screen Interval 
Depth (feet 

above MSL)2 Basis for Sampling 
Target Analytes 

(method) 
Pre-/Post-

Aquifer Testing3 
Injection4 
(quarterly) 

Performance4 
(semi-annual) 

Groundwater 
LF6MW-16 408.41 - 418.41 Within 500-ppb contour - √ √ 
LF6MW-17 401.04 - 411.04 Within 500-ppb contour - √ √ 
LF6MW-20 404.35 - 414.35 Within 500-ppb contour √5 √ - 
LF6VMW-13R 416.12 - 436.12 Downgradient extent √5 √ √ 
LF6VMW-13RD 411.51 - 431.51 Monitor potential vertical migration - √ √ 
LF6MW-26 400.08 - 410.08 Within 50-ppb contour - √ √ 
LF6MW-31 398.20 - 418.20 Downgradient extent - √ √ 
LF6TW-33 417.17 - 437.17  Within 50-ppb contour - √ √ 
LF6TW-34 402.60 - 422.60  Within 50-ppb contour - √ √ 
LF6TW-35 402.39 - 422.39  Upgradient extent - √ √ 
LF6TW-36 400.08 - 420.08  Within 50-ppb contour - √ √ 
LF6TW-38 402.35 – 422.35  Within 50-ppb contour - √ √ 
LF6MW-396 10-30 feet bgs Downgradient extent 

VOCs (SW8260B) 
 
DOC (E415.1) 
 
Sulfate (SW9056) 
 
Methane/ethane/ 
ethene (RSK-175) 
 
Field Parameters: 
ORP, oxygen, pH, 
water levels 

- √ √ 
Surface Water 

LF6-SW1 PM – In line with plume, between existing 
surface water sample locations 
LF6/TMCSW-2 and -3 

VOCs (SW8260B) 
Field Parameters: 
Water levels 

- - √ 

Notes: 
1 Groundwater and surface water data that are collected in association of the Part 360 monitoring at Landfill 6 or Three Mile Creek will be reviewed to augment this monitoring network. 
2 Depth in feet above mean sea level (MSL) unless otherwise stated.  Monitoring well LF6MW-39 has not been installed. 
3 Aquifer testing to be performed within 1 month prior to injection activities.  Post-injection aquifer testing to be performed concurrently with first round of injection sampling.  Aquifer 

testing to be performed by falling-head slug test to determine impacts on the aquifer (e.g., bio-clogging) due to substrate addition. 
4 Sampling will be in accordance with the USACE/USEPA/NYSDEC-approved Griffiss AFB Basewide Field Sampling Plan (FSP) (FPM 2005a).  Samples to be collected include at least 

one matrix spike/matrix spike duplicate (MS/MSD) and two field duplicates per sample delivery group (SDG), one equipment blank per day, one ambient blank per day; and one trip blank 
per cooler containing VOCs.  The first round of injection monitoring will be performed 1 month after the injection and will continue quarterly for 1 year.  At this time, performance 
monitoring will commence 6 months after the last injection monitoring round.  Performance monitoring will continue semi-annually for 2 years.   

5 Additional monitoring wells and number of events may be included as a part of aquifer testing within the vicinity of the injection activities to monitor the hydraulic conductivity at the site. 
6 New well to be established.   
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Recommended elements of the evaluation report for this site include: 
 
■ A summary of site activities. 
 
■ An evaluation of new data and comparisons with previous data and estab-

lished performance criteria, which would consist of presentation of the follow-
ing: 
– Data in tabular format (include comparison to Calculated Total VOCs 

found in Appendix B); 
– Graphs (e.g., contaminant concentration versus time for individual wells 

and contaminant molar concentration plots [see Principles and Practices 
of Enhanced Bioremediation of Chlorinated Solvents (AFCEE 2004)]); 

– Figures (contaminant contours); and 
– Evaluation of the following: 

• Reduction of parent compound concentrations, 
• Production of dechlorination products, 
• Production of ethane and/or ethene (even low concentrations may indi-

cate reductive dechlorination), 
• Dissolved oxygen (DO) and oxidation-reduction potential (ORP) lev-

els are conductive for enhanced bioremediation, 
• pH levels within a range of 5 to 9 are desirable for enhanced bioreme-

diation, and 
• DOC concentrations greater than 20 to 50 mg/L are desired in the an-

aerobic treatment zone. 
 
■ An evaluation of need for implementation of additional remedial phases 

and/or contingency plan. 
 
■ Conclusions. 
 
■ Recommendations. 
 
During the evaluation process, it will be determined whether there is a need to 
implement subsequent remediation phases or the contingency plan, as discussed in 
Sections 2.6 and 2.7.   
 
2.5.2 Performance Criteria 
As stated in the draft ROD (AFRPA 2008), remedial action objectives (RAOs) for 
this site are to:  
 
1. Achieve the cleanup goals for COCs which are 5 ppb, 5 ppb, and 2 ppb for 

cis-1,2-DCE, TCE, and vinyl chloride, respectively; 
 
2. Prevent human exposure to groundwater through groundwater-use restric-

tions until cleanup goals are achieved; and 
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3. Prevent contaminated groundwater from the site from adversely impacting 
surface water (in Three Mile Creek), which is defined as surface water 
concentrations above performance indicators (NYSDEC Class GA 
Groundwater Quality Standards of 5 ppb for DCE and 2 ppb for vinyl 
chloride). 

 
These RAOs may change based on the final ROD which will subsequently be re-
flected in the RAWP.   
 
Ultimately, attainment of NYSDEC Groundwater Standards for the contaminants 
of concern as presented in the draft ROD (AFRPA 2008) are the cleanup objec-
tives for this site.  According to the draft ROD, the contaminants of concern at 
this site are cis-1,2-DCE, TCE, and vinyl chloride with cleanup goals of 5 ppb, 5 
ppb, and 2 ppb, respectively.  The COCs may change based on the final ROD, 
which will subsequently be reflected in the RAWP. 
 
OPS for this site will be demonstrated by total VOC concentrations detected in the 
performance or long-term monitoring well network indicating a projected down-
ward trend toward 50 ppb or less.  Total VOCs for this site are defined as the ad-
dition of cis-1,2-DCE, TCE, and vinyl chloride concentrations.  Long-term moni-
toring will be performed by Parsons and/or FPM during the current contract and 
continue until the COCs, for four consecutive routine sampling rounds, are below 
NYSDEC groundwater standards in force at the time this report is issued (i.e., RC 
is achieved), as presented in Table 1 of 6 NYCRR 703.5.  The USACE/AFRPA 
may request that the USEPA/NYSDEC reduce the number of sample rounds used 
to demonstrate achievement of NYSDEC groundwater standards based on long-
term monitoring data.  Long-term monitoring may be performed by others, if nec-
essary, at the conclusion of the current contract. 
 
2.6 Subsequent Remedial Phases  
Several subsequent or additional remedial options may be implemented at the 
Landfill 6 site, if necessary.  Examples are discussed in the following subsections.  
An example timeline for implementation of these potential additional remedial 
actions is provided in Table 2-4.  Additional details regarding the implementation 
of these remedial actions will be provided in the RAWP. 
 

Table 2-4 Example Time Line of Subsequent Remedial Phases at Landfill 6 

Description 
Potential Time 

Frame Performance Criteria 
Perform initial injection June 2008 -- 
Perform additional injec-
tions 

No sooner than 2010 
and no sooner than 36 
months after each in-
jection 

Groundwater monitoring results that 
are above the projected natural degra-
dation trend lines for wells within the 
enhanced bioremediation treatment 
area.  See Appendix B for trend lines. 
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Table 2-4 Example Time Line of Subsequent Remedial Phases at Landfill 6 

Description 
Potential Time 

Frame Performance Criteria 
Install groundwater extrac-
tion and recirculation sys-
tem 

No sooner than 2010  Total VOCs > 500 ppb in LF6TW-38 
detected in two consecutive perform-
ance monitoring events performed a 
minimum of 12 months after the last 
injection. 

Contingency air sparge sys-
tem 

No sooner than 2010 VOCs are detected above water quality 
standards in Three Mile Creek. 

 
2.6.1 Additional Injections 
Following the primary vegetable oil emulsion injection, a secondary injection may 
be implemented based on performance monitoring results.  The proposed criterion 
for performing a second injection will be the presence of total VOC concentra-
tions above the projected total VOC trend lines (see Section 2.4) for performance 
monitoring wells within the 500-ppb contour area 36 months after the initial injec-
tion.  The three-year time period was selected because it corresponds to the life 
expectancy of the first injection.  A shorter time period between injections might 
be used if the groundwater monitoring data indicate low concentrations of VOCs.  
Additional injections may be implemented after a second injection, based on simi-
lar criterion calculated from the date of the most recent injection.   
 
The substrate mixture and injection volume may be modified in subsequent injec-
tions, based on experience with injections at similar contaminated groundwater 
sites, or if the groundwater quality data obtained during performance monitoring 
indicate that a different mixture or volume may provide better treatment. 
 
2.6.2 Groundwater Extraction and Recirculation 
Groundwater may be extracted from wells located downgradient of the 500-ppb 
contour and recirculated, depending on the results of the substrate injection(s).  
This “bioreactor” concept would create an artificial hydraulic gradient that is 
greater than that observed under normal conditions, allowing an increased flow of 
groundwater through the treatment zone.  The proposed criterion for implement-
ing this bioreactor process is the presence of total VOCs (i.e., the sum of TCE, 
DCE, and VC) in downgradient monitoring well LF6TW-38 at a concentration 
greater than 500 ppb in two consecutive performance monitoring events per-
formed a minimum of 12 months after the last injection.  The one-year time pe-
riod was selected because it is the minimum time necessary to properly evaluate 
the performance of an injection.   
 
If it is determined that the bioreactor process is required, the bioreactor design 
will begin.  The substrate mixture may be modified, based on experience with in-
jections at similar contaminated groundwater sites, if the groundwater quality data 
obtained during the performance monitoring indicate that a different mixture may 
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provide better results.  The groundwater extraction rate will be sufficient to con-
tain the groundwater flowing from the 500-ppb contour area. 
 
2.7 Contingency Plan 
A contingency plan is necessary to ensure that remedial actions at the Landfill 6 
site do not negatively impact the water quality in Three Mile Creek, which is lo-
cated downgradient of the plume.  Therefore, the contingency plan for this site 
will be the design and installation of an air sparge system or other suitable meas-
ure, if necessary.  Figure 2-1 presents the decision process that will be used to 
trigger the contingency plan.  This contingency plan will be implemented if one of 
the following criteria is met: 
 
■ Total VOCs (i.e., the sum of TCE, DCE, and VC) are detected above 50 ppb 

in a monitoring well (e.g., LF6MW-39 [to be installed]) outside the current 
50-ppb total VOC contour given in Figure 1-1, and there is an increase in the 
concentration of total VOCs in LF6MW-13R for two consecutive sampling 
events within a similar time period.  

 
■ VOC contamination detected within Three Mile Creek above performance in-

dicators (NYSDEC groundwater standards of 5 ppb for DCE and 2 ppb for vi-
nyl chloride) is positively attributable to the Landfill 6 site (i.e., DCE or VC 
contamination that is not attributable to an upstream source).  

 
The landfill post-closure monitoring plan discussed in Section 2.4.1 includes col-
lection of surface water samples from Three Mile Creek.  The results of this sur-
face water sampling and analysis will be used to evaluate the performance of the 
remedial action and as a basis for determining whether to implement the contin-
gency plan.   
 
In Figure 2-1, NYSDEC groundwater standards for Class GA waters are used as 
guidance values for surface water contaminants in the evaluation process.  
Groundwater standards were used because applicable surface water guidance or 
standard criteria for contaminants of concern in Three Mile Creek (a NYSDEC 
Class C stream) are not available.    
 
2.8 Regulatory Compliance 
2.8.1 Underground Injection Permitting 
In New York, the USEPA is the regulatory authority that administers the Under-
ground Injection Control (UIC) Program.  Injection of the substrate at the site is 
considered subject to 40 CFR Part 144 because the injection points fall under the 
definition, “any dug hole or well that is deeper than its largest surface dimension, 
where the principal function of the hole is emplacement of fluids” (40 CFR 
144.1(g)(1)(ii)).  The injection wells are classified as Class V wells because they 
are not included in the descriptions of Class I, II, III, or IV wells.  Class V wells 
are authorized by the rule contingent upon provision of basic operator information 
and notification of planned injection activities, as described in 40 CFR Part 
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144.24.  Although a permit will not be required, a notification to the USEPA will 
need to be filed prior to injection activities. 
 
Extraction of contaminated groundwater followed by treatment and reinjection (as 
make-up water for enhanced bioremediation injection activities) within the 
plume’s extent of contaminated groundwater appears to fall under the classifica-
tion of a Class IV well.  A Class IV well is defined in 40 CFR Part 144.6 as a well 
“used to dispose of hazardous waste.”  Class IV injection wells are allowable un-
der Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) remedial actions as described by 40 CFR Part 144.13 and 23 as long 
as the groundwater has been treated and is being injected into the same formation 
from which is was drawn.  Furthermore, a memorandum from Elizabeth Cots-
worth (Director of USEPA’s Office of Solid Waste) to Resource Conservation 
and Recovery Act (RCRA) Senior Policy Advisors, RCRA Enforcement Manag-
ers, and Superfund Regional Policy Managers in 2000 clarifies that treatment of 
the contaminated water can occur before or after reinjection (USEPA 2000).  As 
the USEPA is the regulatory authority of the UIC program in New York, 
USEPA’s approval for such an injection would be required.  Class IV wells are 
authorized by rule for the life of the well.   
 
2.8.2 Storm Water Pollution Prevention  
It is not anticipated that more than an acre of soil will be disturbed as a result of 
the remedial construction.  However, the equivalence of a temporary State Pollut-
ant Discharge Elimination System (SPDES) permit may be required to address 
erosion and sediment control during remedial construction.  Best Management 
Practices (BMPs) to control erosion and sediment, such as inlet protection and silt 
fencing, will be specified in the final design drawings. 
 
2.8.3 Spill Prevention, Control, and Countermeasure Plan 
Oils stored on-site are subject to 40 CFR 112, Oil Pollution Prevention.  If the to-
tal volume of vegetable oil stored on site is greater than 1,320 gallons, Spill Pre-
vention, Control, and Countermeasure (SPCC) regulations apply under 40 CFR 
112 Subpart C.  Under this subpart, an SPCC plan would need to be developed as 
well as considerations given to drainage of secondary containment systems.  The 
fructose, lactate, and pH buffer also planned for injection activities do not fall un-
der this regulation as these chemicals do not have similar physical properties as oil 
(e.g., solubility and density).  
 
In addition, the vegetable oil and other anticipated substrate components (fructose, 
sodium lactate, sodium bicarbonate, etc.) do not meet the criteria of a “hazardous 
substance” as defined in New York State bulk chemical storage regulations (6 
NYCRR Part 597) and, as such, these bulk chemical regulations do not apply. 
 
2.8.4 Safety 
Because this project is a CERCLA action involving hazardous chemicals, all re-
medial construction personnel shall be trained in accordance with 29 CFR 
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1910.120.  All other applicable Federal Occupational Safety and Health Admini-
stration (OSHA) safety regulations must be followed during remedial construction 
and the O&M phases of the project, including the preparation of a health and 
safety plan.   
 
2.8.5 Wetlands Disturbance and Mitigation 
Field-delineated wetlands exist in the vicinity of Three Mile Creek, as shown on 
the 90% design drawings.  Work limits will be defined in the final design draw-
ings (sheet 4 of 5), if necessary, to limit disturbance of these wetlands.  If wet-
lands are disturbed, a wetlands mitigation plan will be developed and submitted to 
NYSDEC for approval. 
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Building 775 
 
 
 
 
3.1 Design Approach 
The alternative recommended for this site in the Final Building 775 Feasibility 
Study Addendum (EEEPC 2006b) consists of groundwater extraction, treatment, 
and disposal.  A pump-and-treat system will be designed based on the recommen-
dations in the Final Feasibility Study (E & E 2005), the Feasibility Study Adden-
dum (EEEPC 2006b), industry standards, and site-specific historical data, includ-
ing:   
 
■ Groundwater analytical data and field measurements, 
 
■ Groundwater contamination contour maps, 
 
■ Soil boring logs, and 
 
■ Hydraulic conductivity test results. 
 
The groundwater extraction well field will be designed to contain the contaminant 
plume within the 50-ppb total VOCs contour and extract groundwater for off-site 
treatment at a wastewater treatment facility to remove contaminants from the aq-
uifer.   
 
The pump-and-treat system will be designed for unmanned, automated operation 
with regular periodic inspections.  Operation and maintenance (O&M) of the ex-
traction wells and performance monitoring will be performed by Parsons and/or 
FPM under the current contract.  AFRPA may contract others to perform this 
work, if necessary, once the current contract is finished.  Products necessary for 
the system will be conventional, commercially available products, limiting the 
need for specialty construction.   
 
As an alternative to an on-site pretreatment system, EEEPC has obtained prelimi-
nary approval for groundwater to be discharged directly to the existing sanitary 
sewer system for treatment at the publicly owned treatment works (POTW).  The 
most recent groundwater analytical data indicate that VOCs are below the federal 
pretreatment standard of 2.13 parts per million (ppm) total toxic organics (TTO).  
(See further discussion in Section 3.4 below and correspondence in Appendix G.)   
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Wastes generated during construction will be handled and disposed of in accor-
dance with the appropriate regulations.   
 
3.2 Extraction Wells 
Extraction wells will be located to capture groundwater within the 50-ppb VOC 
contour.  It is anticipated that a single pumping well will provide sufficient cap-
ture of the plume to achieve remedial goals.  However, pump testing will be con-
ducted during implementation of the remedial action to further evaluate the flow 
rate necessary to meet remedial objectives.  Additional wells will be installed, if 
necessary. 
 
Pump testing will be performed at the proposed pumping well location to deter-
mine its capacity and capture zone.  Detailed pump testing procedures are pro-
vided on the design drawings and are summarized here.  Pump testing will begin 
with a step-drawdown test after the wells have been developed.  Step testing is 
performed by progressively increasing the flow rate at 1-hour intervals in a serious 
of five steps that include 5 gallons per minute (gpm), 10 gpm, 15 gpm, 25 gpm 
and 50 gpm in order to evaluate its optimum pumping capacity.  Following the 
step-drawdown test, a long-term, constant rate test will be performed over a suit-
able length of time (e.g., 24 hours, 72 hours, etc.) or until the cone of depression is 
stabilized as indicated by a straight-line trend analysis. Constant rate pump testing 
should be performed after the pumping well has fully recovered from the step test 
at a pumping rate determined in the field. During the pump test, water levels will 
be recorded at regular intervals at the pumping well and selected observation 
wells (e.g., monitoring wells 775VMW-4, 775VMW-28 and 775VMW-10 at a 
minimum) in the surrounding area to determine drawdown characteristics of the 
well.  Water levels also will be collected after the pumping until groundwater has 
returned to approximately 90% of the pre-pumping elevation to evaluate recovery 
rates.  Electronic dataloggers and transducers might be used to record water level 
measurements but water level measurements collected by a portable water level 
indicator should also be preformed to verify data from transducers.  The data from 
the pump tests will be summarized and interpreted to determine whether addi-
tional pumping wells are required.  Contingency pumping wells will be subject to 
additional pump tests as described above to determine their radius of influence.  
Groundwater extracted during the pumping tests will be managed in accordance 
with local regulations for discharge to the sanitary sewer.   
 
The screened interval of the extraction wells will be designed so that the screen 
intercepts the most highly contamination levels, as determined by a review of his-
torical data.  Screen slot size will be selected based on particle size from the sur-
rounding formation.  Construction materials specified for extraction wells will be 
commercially available materials that meet industry standards.  Extraction wells 
will be designed so that they can be installed using conventional rotary auger drill 
rigs.  A proposed well detail is shown in the 90% design drawings. 
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Submersible well pumps will be sized and selected to transfer groundwater di-
rectly to the sanitary sewer system.  An example of the type of submersible well 
pump that may be utilized for this project is provided in Appendix H.  Instrumen-
tation and control of the submersible pumps is discussed in Section 3.7. 
 
3.3 Piping 
As stated above, it is anticipated that one pumping well will be sufficient to con-
tain the plume.  However, system piping will be oversized, as necessary, to ac-
commodate potential future flow from a contingency well.  A proposed site plan 
that shows the piping is provided in the 90% design drawings.  Using a common 
header for future flows will reduce the amount of trenching and piping necessary.  
Header piping will be located to limit trenching and site disruption and sized 
based on maximum anticipated flow rates.  Specified piping will meet anticipated 
operational pressures and conditions.  The depth of burial will be appropriate to 
protect piping from freezing.   
 
3.4 Effluent Discharge  
The sanitary sewer system at the former GAFB is operated by the City of Rome.  
Initial conversations with City of Rome Water Pollution Control Facility (WPCF) 
personnel indicate that discharge of effluent to the sewer is feasible (EEEPC 
2007b).  The City of Rome will impose limitations on water quantity and quality.  
For discharge to the sewer, federal pretreatment standards will apply, in addition 
to any others imposed by the City of Rome WPCF.  Preliminary conversations 
with City of Rome WPCF personnel indicate that the federal pretreatment stan-
dard of 2.13 ppm TTO would be applicable as a criterion for discharge to the sani-
tary sewer for this project (EEEPC 2007b).  Recent analytical data from the pre-
design investigation (EEEPC 2007a) and preliminary data from the most recent 
quarterly groundwater sampling indicates that the groundwater would comply 
with this requirement without pretreatment.  Therefore, although on-site pretreat-
ment is not anticipated, treatment of the contaminated groundwater will be per-
formed off site at the WPCF. 
 
A discharge point introduced/added onto the sanitary sewer system must be in-
stalled by a licensed plumber at a manhole, as required by the City of Rome 
WPCF.  Existing sewer infrastructure along Phoenix Drive, north of the Building 
775 plume, will be utilized, as directed by the City of Rome.  Sewer usage fees 
will apply, and wet weather discharge restrictions may be imposed.  If weather 
discharge restrictions are imposed, EEEPC and/or Parsons will evaluate the use of 
engineering controls to address these restrictions.  Potential controls may include 
temporary diversion to a holding tank or temporary shut-down of the system.  
Temporary shutdowns, if any, due to wet weather conditions are assumed to be 
infrequent and short-term, based on preliminary conversations with the WPCF.  
Because the average groundwater velocity at this site is relatively low, at ap-
proximately 10 feet per year, any shutdown would likely have to occur for an ex-
tended period in order to prevent capture.  Temporary shutdown due to equipment 
failure will be mitigated by maintaining replacement parts/products on site.  An 
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example sewer discharge permit and discharge limitations provided by the City of 
Rome WPCF are presented in Appendix I.  The sewer permit will be obtained 
during the RA phase. 
 
Effluent discharge will require regular sampling and reporting to ensure that the 
effluent meets the discharge requirements of the sewer discharge permit.   
 
3.5 Electrical Power 
Electrical power will be required to operate pumps and controls at the extraction 
well.  Overhead electrical power lines exist in the vicinity of the site, along Pe-
rimeter Road and adjacent to the Landfill 6 site.  The electrical utility company 
will be identified and coordinated with to ensure that system electrical require-
ments can be met, determine where the power connection may be made, and 
whether transformers or other specialty infrastructure will be required.  Electrical 
surge protection may be specified to mitigate system shutdowns due to voltage 
spikes within the electrical grid.   
 
3.6 Instrumentation and Controls 
Instrumentation and controls will be designed and selected to meet the require-
ments of the discharge permit and so that the system may operate with flexibility.  
Instrumentation is anticipated to include the ability to monitor system flow and 
groundwater levels at the pumping wells.  
 
It is anticipated that a local control panel with a main power supply switch will be 
utilized at each pumping well.  Control panels will contain hand-off-auto (HOA) 
switches and a read-out screen to display operational data such as flow totals, run-
time, and water level information.  Water level sensors and on/off controls will be 
specified so that pumps will operate between prescribed water levels.  Remote 
control monitoring will not be included as part of the system as the system is rela-
tively simplistic and O&M will be performed by FPM personnel who maintain a 
full staff at the former Griffiss AFB. 
 
3.7 Monitoring Plan 
Monitoring plans were developed to identify wells to be sampled as part of the 
baseline and performance monitoring for this site.  Proposed wells are located 
throughout the site, within as well as outside of the plume, to assess performance 
of the pumping system, determine the overall effectiveness of the remediation of 
the site groundwater, and to ensure that the plume is not changing unexpectedly.   
 
Baseline sampling was performed by FPM in November 2006 in accordance with 
the Final Letter Work Plan, Baseline Sampling, On-Base Groundwater Areas of 
Concern, Former Griffiss Air Force Base, Rome New York (FPM 2006a); analyti-
cal results from this sampling event are presented in the Final Monitoring Report, 
Baseline and PDI2 Sampling, On-Base Groundwater Areas of Concern (FPM 
2007).  Table 3-1 presents the proposed performance monitoring plan for this site.  
In addition to the sampling at these proposed locations, water levels should be   
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Table 3-1 Monitoring Plan, Building 775 Site 

Site/Sampling 
Locations 

Screen Interval 
Depth (feet 

above MSL)1 Basis for Sampling  

Target 
Analyses 
(method) 

Performance2 
(quarterly) 

Performance2 
(semi-annual) Evaluation Criteria 

775VMW-4 447.64 - 457.64 Upgradient √3 √3 
775VMW-5 442.94 – 452.94 Within 50-ppb contour √ √ 
775MW-6 439.18 - 449.18 Within 50-ppb contour √ √ 
775VMW-8 439.29 - 449.29 Within 50-ppb contour √ √ 
775VMW-9 412.92 - 427.92 Outside 50-ppb contour, 

downgradient 
√3 √3 

775VMW-10 412.14 - 427.14 Within 50-ppb contour √ √ 
775MW-20 398.33 - 408.33 Within 500-ppb contour √ √ 
775VMW-20R 403.85 - 413.85 Downgradient √3 √3 
775VMW-19R4 80 - 120 feet bgs Downgradient, 

replacement well for 
775VMW-19 

√ √ 

775MW-27 435.79 - 455.79 Within 50-ppb contour √ √ 
775MW-28 424.72 - 444.72 Within 50-ppb contour 

VOCs 
(SW8260B) 
 
Field 
Parameters: 
Water levels 

√ √ 

Performance monitoring 
will be performed quarterly 
for 1 year and will 
continue semi-annually 
until remedy is complete 
(i.e., total VOC levels 
below 50 ppb in all wells). 

Water levels will be collected from additional monitoring wells as necessary to verify the capture zone of the system.   
Notes: 
1 Depth in feet above MSL unless otherwise stated.   
2 Sampling will be in accordance with the USACE/USEPA/NYSDEC-approved Griffiss AFB Basewide FSP (FPM 2005a).  Samples to be collected include at least one 

MS/MSD and two field duplicates per SDG, one equipment blank per day, one ambient blank per day, and one trip blank per cooler containing VOCs. 
3 Annual sampling only.  
4 New well to be installed. 
5 Performance monitoring will also be completed on the five groundwater extraction wells.  The samples from these samples will be collected at the same frequency as the 

monitoring well samples.  These samples will be analyzed for VOCs (SW8260B) only.  The baseline sample will be collected once the extraction system begins operation. 
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recorded at additional wells that are not sampled in order to verify the capture 
zone of the system.  
 
The long-term monitoring plan for this specific site will be developed in a future 
document by FPM and will be based on available information from the baseline 
and performance monitoring.  The long-term monitoring well network, sample 
frequency, and sample parameters will be established based on available perform-
ance monitoring data at the time long-term monitoring commences.  Long-term 
monitoring will continue until remediation goals as presented in the ROD have 
been achieved.   
 
3.7.1 Modifications to the Performance and Long-term Monitoring 

Plan 
Sampling data will be evaluated after each sampling event for evaluation and re-
porting details.  Based on this review, modifications to the monitoring plan will be 
made, as necessary, in order to better achieve the monitoring objectives.  Modifi-
cations may include extending the performance monitoring period to better under-
stand seasonal variations, increasing or reducing the number of sampling parame-
ters, and increasing or reducing the number of monitoring wells in the plan.  Pri-
mary approval of recommendations to the plan will be made by AFRPA and 
USACE.  Subsequently, the recommendations will be discussed with the USEPA 
and NYSDEC prior to implementation. 
 
3.8 Performance Evaluation 
3.8.1 Data Evaluation and Reports 
Sampling data will be reviewed after each sampling event.  Data evaluation re-
ports will be prepared by Parsons and FPM and submitted annually to NYSDEC, 
USEPA, AFRPA, and USACE during the current contract, as described below.  
Each evaluation will be used to optimize the monitoring well network so that only 
data of sufficient quantity and quality are being collected in support of remedy 
performance.  Recommended elements of the evaluation report for this site in-
clude: 
 
■ A summary of site activities. 
 
■ An evaluation of new data and comparisons with previous data and estab-

lished performance criteria, which would consist of presentation of the follow-
ing: 
– Data in tabular format; 
– Graphs (e.g., contaminant concentration versus time for individual wells); 

and 
– Figures (contaminant contours). 

 
■ An evaluation of the capture zone of the system. 
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■ Conclusions. 
 
■ Recommendations. 
 
3.8.2 Performance Criteria 
As stated in the draft ROD (AFRPA 2008), the RAOs for this site are to:  
 
1.  Achieve the cleanup goals for the site COC which is 5 ppb for TCE; 
 
2. Prevent human exposure to groundwater through groundwater use restric-

tions until cleanup goals are achieved; and 
 
3. Prevent contaminated groundwater from the site from adversely impacting 

surface water (in Three Mile Creek), which is defined as surface water 
concentrations above performance indicators (NYSDEC Class GA 
Groundwater Quality Standards of 5 ppb for DCE and 2 ppb for vinyl 
chloride). 

 
These RAOs may change based on the final ROD which will subsequently be re-
flected in the RAWP.   
 
Ultimately, attainment of NYSDEC Groundwater Standards for the COCs as pre-
sented in the draft ROD (AFRPA 2008) are the cleanup objectives for this site.  
According to the draft ROD, the COC at this site is TCE with a cleanup goal of 5 
ppb.  The COC may change based on the final ROD, which will subsequently be 
reflected in the RAWP. 
 
OPS for this site will be demonstrated by total VOC concentrations detected in the 
performance or long-term monitoring well network indicating a projected down-
ward trend toward 50 ppb or less.  Total VOCs for this site are defined as the TCE 
concentration.  Long-term monitoring will be performed by Parsons and/or FPM 
during the current contract and will continue until the COCs for four consecutive 
routine sampling rounds, are below the NYSDEC groundwater standards in force 
at the time this report is issued (i.e., RC is achieved), as presented in Table 1 of 6 
NYCRR 703.5.  The USACE/AFRPA may request that USEPA/NYSDEC reduce 
the number of sample rounds used to demonstrate achievement of NYSDEC 
groundwater standards based on the long-term monitoring data.  Long-term moni-
toring may be performed by others, if necessary, at the conclusion of the current 
contract. 
 
3.9 Regulatory Compliance  
3.9.1 Discharge Permitting 
Discharge to the sanitary sewer will require coordination and permitting with the 
City of Rome WPCF.  The sewer discharge permit will have discharge limitations 
at least as stringent as the federal pretreatment standards of 2.13 ppm TTO. 
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3.9.2 Storm Water Pollution Prevention  
It is not anticipated that more than an acre of soil will be disturbed as a result of 
the remedial construction.  However, the equivalent of a temporary SPDES permit 
may be required to address erosion and sediment control during the remedial con-
struction.  BMPs to control erosion and sediment, such as inlet protection and silt 
fencing, are specified in the 90% design drawings. 
 
3.9.3 Safety 
Because this project is a remedial action involving toxic chemicals, all remedial 
construction personnel shall be trained in accordance with 29 CFR 1910.120.  All 
other applicable federal OSHA safety regulations must be followed during reme-
dial construction and the O&M phases of the project, including the preparation of 
a health and safety plan.   
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Building 817/WSA 
 
 
 
 
4.1 Design Approach 
The enhanced bioremediation (reductive dechlorination) program at Building 
817/WSA will be based on concepts presented in the Feasibility Study Addendum 
(EEEPC 2006b), experience at similar contaminated groundwater sites, published 
guidance, and site-specific historical data, including:   
 
■ Groundwater analytical data and field measurements; 
 
■ Groundwater contamination contour interval and cross-section maps; 
 
■ Slug test results; 
 
■ Pilot study observations (potassium permanganate injection in 2002);   
 
■ Membrane Interface Probe (MIP) survey data (EEEPC 2007a); and  
 
■ Initial injection observations and results. 
 
Enhanced bioremediation using vegetable oil has proven to be a successful tech-
nology for remediating sites with similar contaminant concentrations and subsur-
face conditions.  In addition, according to screening guidance in the Final Princi-
ples and Practices of Enhanced Anaerobic Bioremediation of Chlorinated Sol-
vents (AFCEE 2004), site-specific parameters indicate the site is suitable for en-
hanced reductive dechlorination (see Table 4-1).  Preliminary results from an ini-
tial injection performed at this site in late 2006 further indicate this site is amena-
ble to enhanced bioremediation (see Section 4.3.1). 
 
The injection activities will be performed in the upgradient portions of the plume, 
near Building 817.  Injection of a vegetable oil substrate (electron donors) into the 
most contaminated portion of the aquifer is intended to stimulate reductive 
dechlorination of COCs over a period of approximately 2 to 3 years, based on the 
anticipated use and consumption of the substrate.  Equipment and materials used 
for the injection are conventional, commercially available products, limiting the 
need for specialty construction.     
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Table 4-1 Suitability of Enhanced Bioremediation at Building 817/WSA 

Site 
Characteristics 

Suitable for Enhanced 
Bioremediation Suitability Uncertain 

Enhanced Bioremediation Suitable 
for Building 817/WSA 

DNAPL 
Presence 

Residual DNAPL or sorbed 
sources 

Poorly defined sources may 
require additional 
characterization. 

Yes VOCs detected as recently as February 2007. 

Plume size Small, less than a few acres  Medium to large, more than a 
few acres.  May require 
concurrent use of more than 
one technology. 

Yes Plume area is approximately 2 acres (within the 
30-ppb total VOC contaminant contour). 

On or near site 
infrastructure 

The risk of vapor intrusion 
from contaminants or 
biogenic gases is deemed 
acceptable. 

Target treatment zone is 
proximate to sensitive 
infrastructure. 

Yes Building 817 is currently abandoned; no 
significant levels were detected in sub-slab 
samples inside Building 817 or in soil vapor 
samples along the centerline of the plume during 
the 2006 soil vapor study (EEEPC 2007c). 

Evidence of 
Anaerobic 
Dechlorination 

Slow or stalled dechlorination Limited evidence of 
anaerobic dechlorination 

Uncertain Historically, PCE and TCE daughter product 
concentrations have been detected at low levels 
(i.e., below NYSDEC groundwater standards or 
non-detect). 

Depth < 50 feet to groundwater > 100 feet to groundwater Yes Less than 10 feet to groundwater 
Hydraulic 
conductivity 

> 1 foot/day  0.01 to 1 foot/day Yes Hydraulic conductivity estimated to be 40.9 
feet/day. 

Groundwater 
velocity 

30 feet/year to 5 feet/day 10 feet/year to 30 feet/year, 
5 feet/day to 10 feet/day 

Yes Within proposed injection area, velocities were 
estimated to be 4 feet/day; downgradient velocities 
were estimated to be approximately 6 feet/day. 

pH 6.0 - 8.0 5.0 to 6.0, 
8.0 to 9.0 

Yes During 2006 sampling, pH was measured at 7.0 to 
7.9. 

Sulfate 
concentration 

< 500 ppm 500 to 5,000 ppm Yes During 2006 sampling, sulfate was detected at 5.6 
ppm to 11 ppm (inside the plume) and 22 ppm 
(outside the plume). 

Notes: 
1 Table is based on data provided in Principles and Practices of Enhanced Bioremediation of Chlorinated Solvents (AFCEE 2004). 
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Wastes generated during construction will be handled and disposed of in accor-
dance with the appropriate regulations.  After the substrate is injected, monitoring 
will be performed to evaluate the effectiveness of the injection (see Section 4.4). 
 
4.2 Contaminant Source  
Identification and treatment of the plume source is critical to effectively remediate 
site contaminants using enhanced bioremediation.  Previous site investigations 
concluded that a PCE/TCE contaminant source appears to have originated near 
Building 817, near the upgradient edge of the contaminant plume (E & E 2001).  
Predesign activities were performed in late 2006 to locate a source area using MIP 
technology.  Results of the MIP survey could not definitively identify a source 
area (EEEPC 2007a).  Thus, the injection activities presented in this design will 
focus on remediation of the area of highest VOC contamination by injecting sub-
strate at the head of the area of highest VOC concentrations immediately adjacent 
to Building 817.  In the event the injection described above does not perform as 
anticipated as evidenced by analytical sampling, additional injections will be con-
sidered (see Section 4.3.2). 
 
4.3 Substrate Injection 
The 90% design drawings present existing conditions as well as the proposed de-
sign.  Contaminant concentrations presented on the drawings were developed as 
described in Section 1.4.3. 
 
4.3.1 Initial Injection 
An initial vegetable oil injection was performed during the 2006 Predesign Inves-
tigation to evaluate critical design parameters for the full-scale application 
(EEEPC 2007a).  On October 25 and 26, 2006, a total of approximately 8,000 gal-
lons of the diluted vegetable oil/lactate substrate was injected in one row of eight 
temporary injection wells located just south of Building 817 (see 90% design 
drawings for well locations).  These injection wells were screened over 5 feet be-
tween 14 and 19 feet bgs.  The vegetable oil used was a 60% soybean oil emulsion 
(EOS 598) manufactured by EOS Remediation, Inc.  High fructose corn syrup 
(80%) manufactured by Cargill Sweeteners also was a component of the injectant.  
The following observations made during this injection that are critical to this de-
sign include: 
 
■ Substrate was injected at a rate of 5 gallons per minute. 
 
■ Groundwater levels collected before and after each injection indicated no 

mounding in adjacent wells. 
 
■ Approximately six weeks after the injection (December 8, 2006), TOC and 

alkalinity data indicated that the substrate persistence within the influence area 
of the injections was not as high as expected.  Several factors could have con-
tributed to these preliminary results, including groundwater moving at a veloc-
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ity greater than calculated, variability in subsurface geochemical conditions, or 
type of substrate material.   

 
■ After one round of analytical samples collected in February 2007, analytical 

results indicated decreasing total VOC concentrations.  Based on a compari-
son of November 2006 and February 2007 results, total VOC concentrations 
decreased from 30.6 ppb to 9 ppb in B817-MW-002, 34 ppb to 20 ppb in 
B817-MW-003, and 121 ppb to 86.4 ppb in WSA-MW18 (FPM 2007).  Addi-
tional rounds of sampling are planned to obtain a more thorough evaluation of 
the effect of the initial injection at the site. 

 
4.3.2 Injection Program Configuration 
The full-scale injection program will consist of one primary and possibly a secon-
dary injection event involving injection points extending through the width of the 
plume (perpendicular to groundwater flow) to the 100-ppb contaminant contour, 
as shown on the 90% design drawings.  The first injection event will involve one 
row of injection points located near the upgradient end of the plume.  If total VOC 
concentrations in groundwater do not decrease as anticipated, up to two additional 
injection rows may be advanced throughout the plume during a secondary injec-
tion event (see Section 4.5).  If observed total VOC concentrations exceed antici-
pated concentrations at levels greater than 30 ppb total VOCs for a minimum of 
two consecutive sampling events and DOC levels are less than 20 mg/L, the sec-
ondary injection will be considered.  The secondary injection will be made at two 
additional rows of injection wells.  The likely locations for these rows will be 
north of Perimeter Road and within 50 feet south of WSA-MW18, and just south 
of Perimeter Road and inside the fence line (refer to 90% design drawings for lo-
cation).  However, these locations may be modified as conditions change at the 
site. 
 
For the primary injection event, vegetable oil will be injected in existing tempo-
rary wells spaced approximately 10 feet apart.  These wells are screened at 14 to 
19 feet bgs, which is where the highest VOC concentrations were detected (im-
pacted groundwater has been detected at approximately 5 feet bgs and extends to 
approximately 20 to 25 feet bgs).  Surrounding areas within the water column 
above, below, and side-gradient also will be impacted by the substrate injection by 
advection, diffusion, and dispersion.  The screened intervals for points advanced 
in the secondary injection event will be determined at a later date.   
 
Based on the target interval depth, substrate volumes will be modified to ensure 
that an adequate amount of substrate is injected and distributed between the wells.  
The design will include an overlap in radius of influence between points to pro-
vide treatment throughout the width of the plume.   
 
4.3.3 Injection Substrate and Volumes 
The substrate will consist of a combination of vegetable oil, a pH buffer, and 
make-up water.  Based on observations made during the initial injection, 100% 
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neat soybean oil will be used as opposed to the 60% soybean oil emulsion used for 
the initial injection; this is expected to more effectively adhere to soil particles 
and provide for greater longevity within the aquifer.  Additionally, a soluble sub-
strate such as lactate (as proposed at the Landfill 6 site) will not be used at the 
Building 817/WSA site due to observations made during the initial injection.  A 
soluble substrate was added during the initial injection however, did not appear to 
have a beneficial impact on the performance of the injection as groundwater flows 
are higher at this site than at Landfill 6.  It is anticipated that the bulk material 
brought on site will be stored in Building 817.  It also is anticipated that make-up 
water will be obtained from a nearby base fire hydrant.  Confirmation for the use 
of Building 817 and hydrant water will need to be coordinated through the Air 
Force and applicable utility personnel. 
 
The minimum amount of injection substrate to be injected per point will be calcu-
lated in a manner similar to that described in Section 2.3.3.  Substrate volume cal-
culations used for the initial injection will be updated to represent changes dis-
cussed in this section and other empirical data.  These calculations are provided in 
Appendix F.  
 
4.3.4 Injection Delivery System 
For the primary injection event, existing 3/4-inch polyvinyl chloride (PVC) injec-
tion wells constructed for the initial injection event in 2006 will be used.  The in-
jection wells were installed to 19 feet bgs and constructed with a 5-foot (0.01-inch 
slot) PVC screen set from 14 to 19 feet bgs (EEEPC 2007a). 
 
If secondary injection rows are needed, each injection point will be advanced us-
ing direct-push technology to a depth to be determined.  It is assumed only one 
injection event will be necessary at these secondary injection rows.  Therefore, 
temporary PVC injection wells will not be installed at each point.  Direct-push 
injection points will be abandoned by filling them with bentonite.  
 
The vegetable oil emulsion will be prepared on site in order to obtain an increased 
droplet size in the emulsion.  The larger droplet size allows for greater longevity 
of the substrate in the subsurface.  A static in-line mixer, high-speed shear mixer 
or similar may be used to emulsify the substrate mixture in the field prior to in-
jecting it into the subsurface.  Typically, field preparation using static in-line or 
high-speed shear mixers is capable of obtaining average droplet sizes of 2 to 20 
microns.  A diaphragm pump, flow meter, mixer, and mixing tank will be used, as 
necessary, to mix the emulsion to the desired composition.  The substrate will be 
injected into each point at a rate of approximately 5 to 7 gallons per minute.  The 
existing clean 1,000-gallon polyethylene tank available on-base (used during the 
initial injection) will be used to the extent practicable for mixing.  Additional mix-
ing tanks will be used as needed to fulfill injection requirements. 
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4.3.5 Special Considerations 
Due to the nature of this technology (enhanced bioremediation) and the site loca-
tion, special considerations have been identified.  
 
■ Access (for work inside the fenceline).  Griffiss Airpark flightline personnel 

(Mr. Ed Arcuri at 315-736-4171 [cell], or other applicable personnel) will 
need to be informed a minimum of one month prior to injection activities of 
the number of personnel and type of equipment that will be needed to perform 
the remedial activities.  Dates and hours of activities also must be conveyed to 
flightline personnel.  Federal Aviation Administration (FAA) regulations and 
policies may apply to activities conducted within or near the existing air strip, 
which may involve coordination, notification, and special procedures.  Appli-
cable FAA regulations and policies also will be coordinated with Griffis Air 
Park. 

 
■ Utility Corridor.  Previous investigations and studies identified a below-

ground utility corridor extending perpendicular to Perimeter Road; this is 
shown on the existing site plan of the 90% design drawings as a potential 
preferential pathway (E & E 2004b).  The suspected extent and configuration 
of the utility was discussed in the Final Predesign Investigation Data Sum-
mary Report at Landfill 6, Building 817/WSA, Building 775/Pumphouse 3, 
and AOC 9 (EEEPC 2007a).  There appears to be a hard-surface electrical 
conduit extending from a vault inside Building 817 to a manhole inside the 
fenceline south of Perimeter Road.  The approximate location of this utility 
corridor is defined by Geoprobe refusals along a 7-foot-wide area perpendicu-
lar to Perimeter Road (see 90% design drawings).  If this utility corridor ap-
pears to be a preferential pathway (e.g., a large quantity of substrate is ac-
cepted at low pressure), visual monitoring of existing manholes in this area 
will be performed.  Injection activities will be discontinued if substrate ap-
pears in the manholes.  DOC levels in existing monitoring wells will be moni-
tored as part of injection sampling.  If target DOC levels are met in the moni-
toring wells the injection will continue.  If target DOC levels are not met, dis-
cussions will be held with the project team to determine the next course of ac-
tion. 

 
4.4 Monitoring Plan 
VOC concentration trend lines were developed for monitoring wells within the 
performance monitoring network that exhibited total VOC concentrations greater 
than 30 ppb.  These trend lines will be used as a basis for evaluating the effective-
ness of the proposed remedy.  These trend lines are presented in Appendix D.  The 
VOC concentration trend lines are an indication of the “natural” degradation oc-
curring at the site and are the result of other processes in addition to biodegrada-
tion, including abiotic degradation, dilution, dispersion, and sorption.  Typically, 
attenuation trend lines follow an exponential decay pattern, with higher concentra-
tions decreasing at a faster rate than lower concentrations.  Historical total VOC 
concentrations at monitoring wells from this site followed a similar trend.  Using 
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this historical data, total VOC concentration trend lines were calculated to illus-
trate what is likely to occur in the future through 2016, assuming the proposed 
remedy is not implemented.  This trend line will be used for comparison purposes 
during periodic evaluations.  Remedial actions are expected to result in total VOC 
concentrations below this curve. 
 
For example, total VOC concentrations at WSA-MW16 were detected at levels 
greater than 100 ppb in 2004.  Concentrations in this well have decreased over 
time at an approximate rate of 18 ppb per year.  Considering this observed rate of 
concentration decrease at the site, attenuation rates were selected as indicated in 
Table 4-2. 
 

Table 4-2 Attenuation Rates of COCs at 
the Building 817/WSA Site 

Total VOC 
concentration 

(ppb) 

Selected Rate of 
Concentration Decrease 

(ppb per year) 
> 100 15 

30 - 99 10 
5 - 29 5 

 
The rate of concentration decrease may be modified in the future based on new 
analytical data. 
 
4.4.1 Monitoring Well Network, Frequency, and Parameters 
Monitoring plans were developed to identify wells to be sampled as part of the 
baseline, injection, and performance monitoring for this site.  Proposed wells are 
located throughout the site, within and outside of the plume, to assess perform-
ance of enhanced reductive dechlorination, determine the effectiveness of the 
remediation of the site groundwater, and to ensure that the plume is not changing 
in a negative way (e.g., expanding or migrating toward Six Mile Creek).   
 
Baseline sampling was performed by FPM in November 2006 in accordance with 
the Final Letter Work Plan, Baseline Sampling, On-Base Groundwater Areas of 
Concern (FPM 2006a); analytical results from this sampling event are presented 
in the Final Monitoring Report, Baseline and PDI2 Sampling, On-Base Ground-
water Areas of Concern (FPM 2007).  Table 4-3 presents the pre-/post-aquifer 
testing, injection and performance monitoring plan for this site.   
 
The long-term monitoring plan will be developed in a future document by FPM 
and will be based on available information from the baseline, injection, and per-
formance monitoring.  The long-term monitoring well network, sample frequency, 
and sample parameters will be established based on available performance moni-
toring data at the time long-term monitoring commences.  Long-term monitoring 
will continue until remediation goals as presented in the ROD have been 
achieved.   
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Table 4-3 Monitoring Plan, Building 817/WSA Site 

Site/Sampling 
Locations 

Screen Interval 
Depth 

(feet above MSL)1 Basis of Sampling  
Target Analytes 

(method) 

Pre-/Post- 
Aquifer 
Testing2 

Injection3 
(quarterly) 

Performance3 
(semi-annual) 

Groundwater       
WSA-MW8 506.37 - 516.37 Upgradient – √4 √4 
WSA-MW9 474.6 - 479.6 Downgradient – √ √ 
LAWMW-9 490.84 - 500.84 Downgradient – √4 √4 
WSA-MW16 491.86 - 501.86 Within 100-ppb contour √5 √ √ 
WSA-VMW17 483.24 – 493.24 Within 30-ppb contour – √ √ 
WSA-MW18  499.23 - 504.23 Within 100-ppb contour √5 √ √ 
WSA-MW19  493.79 - 498.79 Between MW-16 and VMW-17 √5 √ √ 
WSA-MW21  484.72 - 494.72 Downgradient, within 30 ppb 

contour 
– √4 √4 

WSA-MW23  493.16 - 503.16 Cross-gradient, outside plume 
boundary 

VOCs (SW8260B) 
 
DOC (E415.1) 
 
Sulfate (SW9056) 
 
Methane/ethane/ 
ethene (RSK-175) 
 
Field parameters: ORP, 
oxygen, pH, water levels – √4 √4 

Surface Water       
WSA-SW1PM6 – Upstream end of culverted 

section of Six Mile Creek 
– – √ 

WSA-SW2PM6 – Nearest downgradient manhole 
in culverted section of Six Mile 
Creek in projected pathway of 
plume; monitor potential 
discharge to Six Mile Creek 

– – √ 

WSA-SW3PM6 – Culvert effluent; monitor 
potential discharge to Six Mile 
Creek 

VOCs (SW8260B) 
 
Field parameters: Water 
levels 

– – √ 
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Table 4-3 Monitoring Plan, Building 817/WSA Site 

Site/Sampling 
Locations 

Screen Interval 
Depth 

(feet above MSL)1 Basis of Sampling  
Target Analytes 

(method) 

Pre-/Post- 
Aquifer 
Testing2 

Injection3 
(quarterly) 

Performance3 
(semi-annual) 

Other       
MH-1 – To identify potential 

preferential pathway 
– √ – 

MH-2 – To identify potential 
preferential pathway 

– √ – 

MH-3 – To identify potential 
preferential pathway 

Visual Monitoring  
(look for presence of 
substrate) 

– √ – 

Notes: 
1 Units in feet above MSL unless otherwise stated.  WSA-VMW17 not yet surveyed.   
2 Aquifer testing to be performed within 1 month prior to injection activities.  Post-injection aquifer testing to be performed concurrently with first round of injection sampling.  Aquifer 

testing to be performed by falling-head slug test to determine impacts on the aquifer (e.g., bio-clogging) due to substrate addition. 
3 Sampling will be in accordance with the USACE/USEPA/NYSDEC-approved Griffiss Basewide FSP (FPM 2005a).  Samples to be collected include at least one MS/MSD and two 

field duplicates per SDG, one equipment blank per day, one ambient blank per day, and one trip blank per cooler containing VOCs.  The first round of injection monitoring will be 
performed 1 month after the injection has occurred and continue quarterly for 1 year.  At this time, performance monitoring will commence 6 months after the last injection monitoring 
round.  Performance monitoring will continue semi-annually for 2 years.  Wells identified for annual sampling only will first be sampled during the first round of injection monitoring 
and annually thereafter.   

4  Annual sampling frequency only. 
5 Additional monitoring wells and number of events may be included as a part of aquifer testing within the vicinity of the injection activities to monitor the hydraulic conductivity at the 

site. 
6 Surface water samples will be collected only if results from WSA-MW9 are above the criteria identified on Figure 4-1. 
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4.4.2 Modifications to the Performance and Long-term Monitoring 
Plan  

Sampling data will be evaluated after each sampling event for evaluation and re-
porting details.  Based on this review, modifications to the monitoring plan will be 
made, as necessary, in order to better achieve the monitoring objectives.  Modifi-
cations may include extending the performance monitoring period to better under-
stand seasonal variations, increasing or reducing the number of sampling parame-
ters, and increasing or reducing the number of monitoring wells in the plan.  Pri-
mary approval of recommendations to the plan will be made by AFRPA and 
USACE.  Subsequently, the recommendations will be discussed with the USEPA 
and NYSDEC prior to implementation. 
 
4.5 Performance Evaluation 
4.5.1 Data Evaluation and Reports 
Sampling data will be reviewed after each sampling event.  Data evaluation re-
ports will be prepared by Parsons and FPM and submitted annually to NYSDEC, 
USEPA, AFRPA, and USACE, as described below.  Each evaluation will be de-
veloped to optimize the monitoring well network so that only data of sufficient 
quantity and quality are being collected in support of remedy performance.  
Recommended elements of the evaluation report for this site will include: 
 
■ A summary of site activities; 
 
■ An evaluation of new data and comparisons with previous data and estab-

lished performance criteria, which would consist of presentation of the follow-
ing: 
– Data in tabular format, 
– Graphs (contaminant concentration versus time for individual wells, con-

taminant concentrations versus distance downgradient for several wells 
along the groundwater flowpath, and contaminant molar concentration 
plots [see Principles and Practices of Enhanced Bioremediation of Chlo-
rinated Solvents (AFCEE 2004)]), 

– Figures (contaminant contours),  
– Evaluation of need to perform a secondary injection event,  
– Evaluation of need for implementation of contingency plan, and 
– Evaluation of the following: 

• Reduction of parent compound concentrations, 
• Production of dechlorination products, 
• Production of ethane and/or ethene (even at low concentrations may 

indicate reductive dechlorination); 
• DO and ORP levels are conductive for enhanced bioremediation, 
• pH levels within a range of 5 to 9 are desirable for enhanced bioreme-

diation, and 
• DOC concentrations greater than 20 to 50 mg/L are desired in the an-

aerobic treatment zone. 
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■ Conclusions; 
 
■ Recommendations. 
 
During the evaluation process, it will be determined whether there is a need to 
perform a second injection event or implement the contingency plan.  Anticipated 
total VOC concentration trend lines were developed for monitoring wells at the 
site with total VOC concentrations greater than 30 ppb (see Appendix D).  These 
trend lines were estimated based on VOC concentration reductions observed to 
date at the site.  If observed total VOC concentrations exceed anticipated concen-
trations at levels greater than 30 ppb total VOCs for a minimum of two consecu-
tive sampling events and DOC levels are less than 20 mg/L, the secondary injec-
tion will be considered.  The substrate mixture may be modified, based on experi-
ence at similar contaminated groundwater sites, if groundwater quality data ob-
tained during the performance monitoring indicate that a different mixture may 
provide better results.  Figure 4-1 presents the decision process that will be used 
to trigger the contingency plan described in Section 4.6.      
 
The Building 817/WSA site has a greater groundwater velocity than the Landfill 6 
site.  Therefore, groundwater extraction and recirculation, as proposed at the 
Landfill 6 site in Section 2.6.2, is not anticipated. 
 
4.5.2 Performance Criteria 
As stated in the draft ROD (AFRPA 2008), the RAOs for this site are to:  
 
1. Achieve the cleanup goals for COCs, which are 5 ppb and 5 ppb for PCE 

and TCE, respectively; 
 
2. Prevent human exposure to groundwater through groundwater use restric-

tions until cleanup goals are achieved; and 
 
3. Prevent contaminated groundwater from the site from adversely impacting 

surface water (in Six Mile Creek), which is defined as surface water con-
centrations above performance indicators (NYSDEC Class GA Groundwa-
ter Quality Standards of 5 ppb for DCE and 2 ppb for vinyl chloride). 

 
These RAOs may change based on the final ROD which will subsequently be re-
flected in the RAWP.   
 
Ultimately, attainment of NYSDEC Groundwater Standards for the COCs as pre-
sented in the draft ROD (AFRPA 2008) are the cleanup objectives for this site.  
According to the draft ROD, the COCs at this site are PCE and TCE with cleanup 
goals of 5 ppb and 5 ppb, respectively.  The COCs may change based on the final 
ROD, which will subsequently be reflected in the RAWP. 
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OPS for this site will be demonstrated by total VOC concentrations detected in the 
performance or long-term monitoring well network indicating a projected down-
ward trend toward 30 ppb or less.  Total VOCs for this site are defined as the ad-
dition of PCE and TCE concentrations.  Long-term monitoring will be performed 
by Parsons and/or FPM during the current contract and continue until the COCs, 
for four consecutive routine sampling rounds, are below NYSDEC groundwater 
standards in force at the time this report is issued (i.e., RC is achieved), as pre-
sented in Table 1 of 6 NYCRR 703.5.  The USACE/AFRPA may request that the 
USEPA/NYSDEC reduce the number of sample rounds used to demonstrate 
achievement of NYSDEC groundwater standards based on the long-term monitor-
ing data.  Long-term monitoring may be performed by others, if necessary, at the 
conclusion of the current contract. 
 
4.6 Contingency Plan 
As PCE and TCE degrade under reductive dechlorination, a buildup of cis-1,2-
DCE and VC in downgradient portions of the plume is not uncommon.  There-
fore, a contingency plan to address the entire areal extent of the plume will not be 
developed.  Rather, a contingency plan will be described briefly to address the po-
tential for cis-1,2-DCE and VC to reach Six Mile Creek, which could impact hu-
man health and environmental receptors.  The contingency plan for this site will 
be implemented based on recommendations made during the evaluation process 
(see Section 4.5).   
 
In Figure 4-1, NYSDEC groundwater standards for Class GA waters are used as 
guidance values for surface water contaminants in the evaluation process.  
Groundwater standards were used because applicable surface water guidance or 
standard criteria for contaminants of concern in Six Mile Creek (a NYSDEC 
Class C stream) are not available.   
 
According to Figure 4-1, if surface water exceedances are attributable to site 
groundwater, AFRPA, USACE, USEPA, and NYSDEC will determine the next 
course of action at the site.  An air sparge wall or similar measure that is protec-
tive of human health and the environment will be implemented.  For the purposes 
of this report, the air sparge wall will be described briefly.  Full-scale design of 
the wall or other measure will be performed at a later date if the need for installa-
tion is warranted.  
 
At the Building 817/WSA site, an in situ air sparging wall system would be in-
stalled, if necessary, approximately 300 feet upgradient of the culverted section of 
Six Mile Creek to treat VOCs in site groundwater prior to potential discharge to 
the creek.  Air sparging would be used to inject pressurized air into the groundwa-
ter across the width of the plume.  As the injected air traverses up through the 
saturated zone, volatile organics that may be present will partition to the vapor 
phase and be transported toward the surface and eventually discharged to the am-
bient air through the unsaturated zone.  The concentrations of contaminants in the 
emitted air are estimated to be negligibly low and, thus, no off-gas treatment  





 
 

4.  Building 817/WSA 
 

 
 4-14 

would be required.  The need for a soil vapor extraction (SVE) system is not an-
ticipated since the need to control and collect vapors would be unnecessary due to 
the absence of buildings or habitable structures in the vicinity of this portion of 
the creek. 
 
4.7 Regulatory Compliance 
4.7.1 Underground Injection Permitting 
In New York, the USEPA is the regulatory authority that administers the Under-
ground Injection Control Program.  Injection of the substrate at the site is consid-
ered subject to 40 CFR Part 144 as the injection points fall under the definition, 
“any dug hole or well that is deeper than its largest surface dimension, where the 
principal function of the hole is emplacement of fluids” (40 CFR 144.1(g)(1)(ii)).  
The injection wells are classified as Class V wells because they are not included 
in the descriptions of Class I, II, III, or IV wells.  Class V wells are authorized by 
the rule contingent upon provision of  basic operator information and notification 
of planned injection activities as described in 40 CFR Part 144.24.  Although a 
permit will not be required, a notification to the USEPA will need to be filed prior 
to injection activities. 
 
4.7.2 Storm Water Pollution Prevention  
Minor disturbance to the site is anticipated as a result of injection activities.  Be-
cause soil disturbance is not anticipated to be greater than 1 acre, a NYSDEC 
SPDES permit for construction activities will not be required.  Where applicable, 
BMPs will be used to control erosion and sediment transport for disturbed soils. 
 
4.7.3 SPCC Plan 
Oils stored on site are subject to 40 CFR 112, Oil Pollution Prevention.  If the to-
tal volume of vegetable oil stored on site is greater than 1,320 gallons, SPCC 
regulations apply under 40 CFR 112 Subpart C.  Under this subpart, an SPCC 
plan would need to be developed as well as considerations given to drainage of 
secondary containment systems.   
 
In addition, the vegetable oil and other anticipated substrate component, sodium 
bicarbonate, do not meet the criteria of a “hazardous substance” as defined in New 
York State bulk chemical storage regulations (6 NYCRR Part 597) and, as such, 
these bulk chemical regulations do not apply. 
 
4.7.4 Safety 
Because this project is a CERCLA action involving hazardous chemicals, all re-
medial construction personnel shall have been trained in accordance with 29 CFR 
1910.120.  All other applicable Federal OSHA safety regulations must be fol-
lowed during remedial construction and the O&M phases of the project, including 
the preparation of a health and safety plan.   
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Nosedocks/Apron 2 
 
 
 
 
5.1 Design Approach 
The MNA design will be based on recommendations presented in the Final 
Groundwater Feasibility Study (FPM 2006c) as well as site data, including:    
 
■ Groundwater analytical data and field measurements,  
 
■ Groundwater contamination contour interval maps, and 
 
■ Natural attenuation modeling. 
 
The primary guidance documents used as a basis for this design include Designing 
Monitoring Programs to Effectively Evaluate the Performance of Natural At-
tenuation (AFCEE 2000) and Performance Monitoring of MNA Remedies for 
VOCs in Groundwater (USEPA 2004).  The monitoring program at the Nose-
docks/Apron 2 site will be designed to determine whether natural attenuation is 
occurring as expected and is capable of achieving program objectives.  This 
evaluation process will be based on the Technical Protocol for Evaluating Natu-
ral Attenuation of Chlorinated Solvents in Groundwater (USEPA 1998) and is 
described in detail in the following sections.  
 
Wastes generated during construction will be handled and disposed of in accor-
dance with the appropriate regulations.   
 
5.2 MNA at Nosedocks/Apron 2 
MNA uses the ongoing physical, chemical, and/or natural biological processes 
(i.e., volatilization, dispersion, sorption, and biodegradation) to reduce the con-
centration of contaminants within an aquifer.  According to the Technical Proto-
col for Evaluating Natural Attenuation of Chlorinated Solvents in Groundwater 
(USEPA 1998), natural attenuation of chlorinated solvents in groundwater is 
demonstrated by the following evidence: 
 
1. Historical groundwater and/or soil chemistry data that demonstrate a clear 

and meaningful trend of decreasing contaminant mass and/or concentra-
tion over time at appropriate monitoring or sampling points.  
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2. Hydrogeologic and geochemical data that can be used to demonstrate indi-
rectly the type(s) of natural attenuation processes active at the site, and the 
rate at which such processes will reduce contaminant concentrations to re-
quired levels.   

 
3. Data from field or microcosm studies that directly demonstrate the occur-

rence of a particular natural attenuation process at the site and its ability to 
degrade the contaminants of concern. 

 
Section 5 of the Final Feasibility Study (FPM 2006c) provides detailed discus-
sions in support of natural attenuation at the site based on the first two lines of 
evidence.  Because the first two lines of evidence indicate natural biodegradation 
at the site, microcosm studies were not performed.  USEPA guidance (USEPA 
1998) supports this methodology, as microcosm studies are recommended for 
sites where the first two lines of evidence provide inadequate or inconclusive in-
dication of natural biodegradation. 
 
It is noted that an in situ horizontal air sparge barrier was installed in late 2006 
near Six Mile Creek as part of the remediation efforts for the benzene plume.  Air 
sparging is a common technology used to remediate VOC contaminated ground-
water plumes (e.g., BTEX, chlorinated solvents).  Because of the existing horizon-
tal air sparge barrier’s location, it should not impact the chlorinated solvent 
plume; however, the evaluation of groundwater concentrations monitored as part 
of this design should consider the potential impact of this adjacent remediation 
system.  
 
5.3 Monitoring Objectives  
In addition to the remedial design objectives presented in Section 1 of this report, 
the USEPA OSWER Directive 9200.4-17P (USEPA 1999) provides eight specific 
objectives for the performance monitoring program of an MNA remedy:  
 
1. Demonstrate that natural attenuation is occurring according to expecta-

tions; 
 
2. Detect changes in environmental conditions (e.g., hydrogeologic, geo-

chemical, microbiological, or other changes) that may reduce the efficacy 
of any of the natural attenuation processes; 

 
3. Identify any potentially toxic and/or mobile transformation products; 
 
4. Verify that the plume(s) is not expanding downgradient, laterally or verti-

cally; 
 
5. Verify that there is no unacceptable impact on downgradient receptors; 
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6. Detect new releases of contaminants to the environment that could impact 
the effectiveness of the natural attenuation remedy; 

 
7. Demonstrate the efficacy of institutional controls that were put in place to 

protect potential receptors; and 
 
8. Verify attainment of remediation objectives. 
 
The MNA performance monitoring plan discussed herein provides an evaluation 
process, including data collection and reporting, to achieve these objectives. 
 
5.4 MNA Monitoring Plan 
The MNA monitoring plan at this site includes collection of groundwater and sur-
face water samples.  Although groundwater is the media of concern at the site, 
surface water samples collected from Six Mile Creek will be included to monitor 
for site COCs potentially reaching the creek.  This plan also addresses sample 
analysis and collection frequency.   
 
5.4.1 Groundwater Monitoring Well Configuration 
AFCEE and USEPA guidance (AFCEE 2000; USEPA 2004) recommend that the 
monitoring well network include wells upgradient from, within, and downgradient 
of the plume.  Fifteen monitoring wells will be sampled, as shown on the 90% de-
sign drawings and Table 5-1, based on this guidance.  Because there are three 
groundwater plumes at this site, monitoring well locations within the plumes were 
selected to be within an individual constituent plume, where reasonable, as well as 
where the plumes overlap.  A “background” monitoring well (782VMW-98) is 
located upgradient from the TCE plume area to monitor background levels.  
Monitoring well 782VMW-101 is located downgradient of the leading edge of the 
plume and upgradient of Six Mile Creek.  This well will be used to monitor the 
potential migration of COCs toward the creek.  Two monitoring wells (782VMW-
84D and 782VMW-121D) will be installed to monitor the vertical migration of 
site contaminants of concern.   
 
Three new wells (782VMW-84D, 782VMW-121, and 782VMW-121D) will be 
installed as part of this design.  Monitoring wells 782VMW-84D and 782VMW-
121D will be installed to monitor potential vertical migration of the plume, while 
782VMW-121 will be installed to monitor the leading edge of the plume nearest 
to Six Mile Creek.  These wells will be installed and developed prior to the first 
round of sampling.  The monitoring well locations are indicated on the 90% de-
sign drawing, and well construction details such as screened interval are presented 
on Table 5-1. 
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Table 5-1 Monitoring Plan, Nosedocks/Apron 2 Site 

Site/Sampling 
Locations 

Screen 
Interval Depth 

(feet above 
MSL) Basis of Sampling  

Target Analyses 
(method) 

Performance1 
(quarterly) 

Long-term1 
(semi-annual) 

Groundwater      
782VMW-76 444.86 – 434.86 Within VC plume √ √ 
782VMW-78 446.26 – 436.26 Within DCE and VC plume  √ √ 
782VMW-81 437.71 – 427.71 Within DCE and VC plume  √ √ 
782VMW-84 441.9 – 431.9 Within VC plume  √ √ 
782VMW-84D2 430 - 420 Monitor potential vertical migration of plume √ √ 3 
782VMW-93 447.79 – 437.79 Within VC plume  √ √ 
782VMW-96 444.13 – 434.13 Within VC plume  √ √ 
782VMW-98  452.06 – 442.06 Upgradient of plumes   √ - 
782VMW-100 447.1-432.1 Cross-gradient √4 - 
782VMW-101 444.11 – 429.11 Downgradient  √ √ 
782VMW-105B 450.37 – 435.37 Within TCE plume  √ √ 
782MW-10 458.79 – 443.79 Within DCE and VC plume  √ √ 
782VMW-1212 440 - 430 Within VC plume (near leading edge) √ √ 
782VMW-121D2 430 - 420 Monitor potential vertical migration of plume √ √3 
AP2MW-3 446.97-432.41 Cross-gradient 

VOCs (SW8260) 
 
Natural Attenuation 
Parameters:  
Chloride (SW9056) 
DOC (E415.1) 
Nitrate (E353.2) 
Sulfate (SW9056) 
Total Alkalinity (E310.1) 
 
Field Measurements:  
ORP, temperature, DO, 
pH, conductivity, turbidity, 
ferrous iron 
Water levels 

√5 √5 
Surface Water      
782SW-115 – Potential contaminant receptor √ √ 
782SW-118 – Potential contaminant receptor √ √ 
782SW-119 – Potential contaminant receptor 

VOCs (SW8260) 
Water levels 

√ √ 
Notes: 
1 Sampling will be in accordance with the USACE/USEPA/NYSDEC-approved Griffiss AFB Basewide FSP (FPM 2005a).  Samples to be collected include at least one MS/MSD and 

two field duplicates per SDG, one equipment blank per day, one ambient blank per day, and one trip blank per cooler containing VOCs. 
2 New well to be installed; well screen interval is an approximation based on nearby wells (actual screen interval to be determined upon installation). 
3 Annual sampling only. 
4 To be sampled during first performance sampling round only. 
5 Data collected from long-term monitoring of the Apron 2 petroleum plume will be utilized to augment this monitoring network. 
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5.4.2 Surface Water Sampling Locations 
One sample location (782SW-115) of the three surface water sampling locations 
is located within Six Mile Creek downgradient of the approximate centerline of 
the plume.  The remaining two sampling locations (782SW-118 and 782SW-119) 
are located within Six Mile Creek downgradient of 782SW-115, as shown on the 
90% design drawing.  
 
5.4.3 Sampling Parameters 
Groundwater and surface water locations will be sampled in accordance with the 
Griffiss AFB Basewide FSP (FPM 2005a); and the samples will be analyzed for 
VOCs and select geochemical parameters.  Table 5-1 presents the list of parame-
ters to be sampled by media.  Samples to be collected include at least one 
MS/MSD and two field duplicates per SDG, one equipment blank per day, one 
ambient blank per day, and one trip blank per cooler containing VOCs.  See Sec-
tion 5.4.5 for procedures on modification of the MNA monitoring plan.  
 
5.4.4 Sampling Frequency 
Sampling at this site will be performed at two frequencies:  quarterly (perform-
ance monitoring) and semi-annually (long-term monitoring). 
 
Performance Monitoring  
Sampling for performance monitoring of groundwater and surface water will be 
performed quarterly for the first year to confirm the direction of plume migration 
and to better establish baseline conditions and seasonal variability.  Table 5-1 
identifies the monitoring locations that will be sampled.   
 
Long-term Monitoring  
After completion of performance monitoring, groundwater and surface water sam-
ples will be collected semi-annually as shown in Table 5-1.  One of the two sam-
pling events per year should occur in the quarter (from performance monitoring) 
showing the highest contaminant concentrations or the greatest extent of the 
plume (AFCEE 2000).  Long-term monitoring will continue until remediation 
goals as presented in the ROD have been achieved.  See Section 5.4.5 for proce-
dures on modification of the long-term monitoring program.  
 
5.4.5 Modifications to the MNA Monitoring Plan 
Sampling data will be evaluated after each sampling event; see Section 5.6 for 
evaluation and reporting details.  Based on this review, modifications to the moni-
toring plan will be made, as necessary, in order to better achieve the monitoring 
objectives.  Modifications may include extending the performance monitoring pe-
riod to better understand seasonal variations, increasing or reducing the number of 
sampling parameters, and increasing or reducing the frequency of long-term moni-
toring sampling.  Primary approval of recommendations to the plan will be made 
by AFRPA and USACE.  Subsequently, the recommendations will be discussed 
with the USEPA and NYSDEC prior to implementation. 
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5.5 Special Considerations 
Due to the location of the new monitoring wells to be installed, special considera-
tions have been identified.  For any work inside the flightline, Griffiss Airpark 
flightline personnel (Mr. Ed Arcuri at 315-736-4171, or other applicable person-
nel) will need to be informed a minimum of one month prior to drilling activities 
of the number of personnel and type of equipment that will be needed to install 
the wells.  Dates and hours of activities also must be conveyed to flightline per-
sonnel.  Federal Aviation Administration (FAA) regulations and policies may ap-
ply to activities conducted within or near the existing air strip, which may involve 
coordination, notification, and special procedures.  Applicable FAA regulations 
and policies also will be coordinated with Griffis Air Park. 
 
5.6 Performance Evaluation 
5.6.1 Data Evaluation and Reports 
Sampling data will be reviewed after each sampling event, and evaluation reports 
will be submitted annually as described below.  Each evaluation will assess the 
status and progress of MNA and achievement of monitoring objectives at the site.  
Elements of the MNA evaluation report for this site will include (USEPA 2004): 
 
■ A summary of data interpretation. 
 
■ Background and site description. 
 
■ Monitoring network and schedule description. 
 
■ An evaluation of new data and comparisons with previous data and estab-

lished performance criteria, which would consist of presentation of the follow-
ing: 
– Data in tabular format; 
– Graphs (contaminant concentration versus time for individual wells; con-

taminant concentrations versus distance downgradient for several wells 
along the groundwater flowpath); 

– Figures (contaminant contours);  
– Statistical analysis; and  
– An evaluation of the need for implementation of the contingency plan. 

 
■ Interpretation of new data with respect to the conceptual site model for natural 

attenuation, which would include a discussion on:  
– COCs and geochemical parameters, 
– Continuation of institutional controls, and 
– Progress towards achieving monitoring objectives.  

 
■ Conclusions. 
 
■ Recommendations. 
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USEPA guidance (USEPA 2004) provides details on the content that can be dis-
cussed in each of these sections.  AFCEE guidance (AFCEE 2000) provides 
methods that can be used to develop/present graphs, figures, and statistical analy-
ses tailored to demonstrate the effectiveness of MNA.   
 
During the evaluation process, it will be determined whether there is a need to 
implement the contingency plan.  Figure 5-1 presents the decision process that 
will be used to trigger the contingency plan described in Section 5.7.    
 
5.6.2 Performance Criteria 
As stated in the draft ROD (AFRPA 2008), the RAOs for this site are to  
 
1. Achieve the cleanup goals for COCs which are 5 ppb, 5 ppb, and 2 ppb for 

cis-1,2-DCE, TCE, and vinyl chloride, respectively.   
 
2. Prevent human exposure to groundwater through groundwater use restric-

tions until cleanup goals are achieved; and 
 
3. Prevent contaminated groundwater from the site from adversely impacting 

surface water (in Six Mile Creek), which is defined as surface water con-
centrations above performance indicators (NYSDEC Class GA Groundwa-
ter Quality Standard of 2 ppb for vinyl chloride). 

 
These RAOs may change based on the ROD, which will subsequently be reflected 
in the RAWP.   
 
Ultimately, attainment of NYSDEC Groundwater Standards for the COCs as pre-
sented in the draft ROD (AFRPA 2008) are the cleanup objectives for this site.  
According to the draft ROD, the COCs at this site are cis-1,2-DCE, TCE, and vi-
nyl chloride with cleanup goals of 5 ppb, 5 ppb, and 2 ppb, respectively.  The 
COCs may change based on the final ROD, which will subsequently be reflected 
in the RAWP. 
 
OPS for this site will be demonstrated by a consistent pattern of VOC reductions 
over a two- to three-year period in the long-term monitoring wells.  Long-term 
monitoring will be performed by Parsons and/or FPM during the current contract 
and continue until the COCs, for four consecutive routine sampling rounds, are 
below NYSDEC groundwater standards in force at the time this report is issued 
(i.e., RC is achieved), as presented in Table 1 of 6 NYCRR 703.5.  The 
USACE/AFRPA may request that the USEPA/NYSDEC reduce the number of 
sample rounds used to demonstrate achievement of NYSDEC groundwater stan-
dards based on the long-term monitoring data.  Long-term monitoring may be per-
formed by others, if necessary, at the conclusion of the current contract. 
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Based on estimates presented in the Final Feasibility Study (FPM 2006c), the 
plumes are expected to naturally attenuate to levels below NYSDEC groundwater 
standards in 26 to 30 years (or around 2030 to 2034).   
 
5.7 Contingency Plan 
Due to the evidence that natural attenuation is occurring at this site, MNA is ex-
pected to be successful at the site and a contingency plan to address remediation 
of the entire aerial extent of the plumes by an alternate technology will not be de-
veloped.  Rather a contingency plan will be described briefly to address the poten-
tial for the VC plume to reach Six Mile Creek, which could impact human health 
and environmental receptors.  The contingency plan for this site will be imple-
mented based on recommendations made during the MNA evaluation process (see 
Section 5.6).   
 
In Figure 5-1, NYSDEC groundwater standards for Class GA waters are used as 
guidance values for surface water contaminants in the evaluation process.  
Groundwater standards were used because applicable surface water guidance or 
standard criteria for contaminants of concern in Six Mile Creek (a NYSDEC 
Class C stream) are not available.    
 
According to Figure 5-1, if surface water exceedences are attributable to site 
groundwater, a discussion with the Project Team (including AFRPA, USACE, 
USEPA, and NYSDEC) will occur to determine the next course of action at the 
site.  As recommended in the Final Feasibility Study (FPM 2006c), an air sparge 
barrier is the selected contingency plan at this site for the protection of human 
health and the environment.  For the purposes of this report, the barrier will be 
described briefly.  Full-scale design of the barrier will be performed at a later date 
if the need for installation is warranted.  
 
At the Nosedocks/Apron 2 site, an in situ air sparging barrier system will be in-
stalled immediately upgradient from Six Mile Creek to treat VOCs in site ground-
water prior to discharging to the creek.  Air sparging would be used to inject pres-
surized air into the groundwater across the plume width.  As the injected air trav-
erses up through the saturated zone, volatile organics that may be present will par-
tition to the vapor phase and be transported toward the surface and eventually dis-
charged to ambient air through the unsaturated zone.  The concentrations of con-
taminants in the emitted air are estimated to be negligibly low and, thus, no off-
gas treatment would be required.  An SVE system would not be provided since the 
need to control and collect vapors would be unnecessary due to the absence of 
buildings or habitable structures in the vicinity of this portion of the creek (FPM 
2006c). 
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Access and Easement 
Requirements 
 
 
 
 
The OBGW AOCs exist on property owned or leased by the AFRPA or the 
Griffiss Local Development Corporation.  In addition to coordination issues iden-
tified in previous sections, access to these sites shall be coordinated with AFRPA 
at a minimum.  If access to properties owned or leased by others is required during 
the remedial action, temporary or permanent easements or a right-of-way may be 
required.   
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Previous Investigations Plume 
Maps and Cross-Sections 
 
 
 
■ LF6/B775 cross-sections taken from the Landfill 6 and Building 775 Areas of 

Concern Groundwater Study, Technical Memorandum No. 1: Field Investiga-
tion Conducted in Spring 2000, Former Griffiss Air Force Base, Rome, New 
York, Vol. 1 (E & E August 2000). 

 
■ B817/WSA cross-section taken from the Final Addendum to the July 1998 

Supplemental Investigations of Areas of Concern, Technical Memorandum 
No. 1: On-Base Groundwater, Former Griffiss Air Force Base, Rome, New 
York (E & E August 2001). 

 
■ Apron 2 cross-section taken from the Final Remedial Investigation Nose-

docks/Apron 2 Chlorinated Plume, Former Griffiss Air Force Base Rome, 
New York (FPM April 2004). 
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Figure 4-5a
Nosedocks/Apron 2 Chlorinated Plume Cross-Section Contours
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Figure 4-5b
Nosedocks/Apron 2 TCE/DCE/VC Cross-Section Contours
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Table B-1   Summary of Groundwater Monitroing Well Data for Landfill 6

Screened Analytical Results by Sample Date(s) (ug/L)
Well Number / Interval Nov-94 Aug-97 May-00 Apr-02 Oct-02 Dec-02 Jan-03 Nov-03 Dec-03 Mar-04 Aug-04 Sep-04 Jul-06 Sep-06 Oct-06 Nov-06 Mar-07

Parameter (ft BGS) Ref 1 Ref 2 Ref 3 Ref 4 Ref 5 Ref 54 Ref 54 Ref 54 Ref 55 Ref 55 Ref 6 Ref 7 Ref 8 Ref 9 Ref 10 Ref 11 Ref 11
LF6MW-2 16-26

TCE 0.39 U U - - - - - - - - U - - - - -
cis-1,2-DCE 170 83 5.73 - - - - - - - - 9.8 - - - - -

VC 30 20 U - - - - - - - - 0.123 - - - - -
Total VOCs 200.39 103 5.73 - - - - - - - - 9.923 - - - - -

LF6VMW-6 35-45
TCE - 26 8.45 - - - - - - - - 3.6 - - - - -

cis-1,2-DCE - 180 35.4 - - - - - - - - 8.31 - - - - -
VC - 29 6.21 - - - - - - - - 1.33 - - - - -

Total VOCs - 235 50.06 - - - - - - - - 13.24 - - - - -
LF6VMW-11 25-30

TCE - - 26.3 - - - - - - - - 42.2 - - - - -
cis-1,2-DCE - - 33.8 - - - - - - - - 31.9 - - - - -

VC - - 1.96 - - - - - - - - 0.648 - - - - -
Total VOCs - - 62.06 - - - - - - - - 74.748 - - - - -

LF6VMW-12 41-51
TCE - - - 1,110 1,090 1,500 1,600 1,070 U 1,500 1,330 - 1,500 942 - - 836

cis-1,2-DCE - - - 485 413 305 308 344 U 235 315 - 470 287 - - 212
VC - - - 6.9 8.6 3.49 5.88 8.64 U 7.46 6.24 - 2.7 2.64 - - U

Total VOCs - - - 1,601.9 1,511.6 1,808.49 1,913.88 1,422.64 0 1,742.46 1,651.24 - 1,972.70 1,231.64 - - 1,048
LF6MW-16 37-47

TCE - - - - 1,220 1,230 1,180 1,330 U 2,140 1,640 - - - - 816 -
cis-1,2-DCE - - - - 426 440 381 351 U 262 307 - - - - 200 -

VC - - - - 10.8 12.9 2.26 10.8 U 7.41 6.11 - - - - U -
Total VOCs - - - - 1,656.8 1,682.9 1,563.26 1,691.8 0 2,409.41 1,953.11 - - - - 1,016 -

LF6MW-17 45 - 55
TCE - - - - 380 775 762 851 U 869 657 - - - - - -

cis-1,2-DCE - - - - 434 395 329 496 U 432 487 - - - - - -
VC - - - - 4.4 U 1.88 4.17 U 1.28 2.12 - - - - - -

Total VOCs - - - - 818.4 1,170 1,092.9 1,351.2 0 1,302.3 1,146.1 - - - - - -
LF6MW-20 41 - 51

TCE - - - - 1,180 1,320 1,260 1,470 1,480 1,800 2,140 - - - - - 1,140
cis-1,2-DCE - - - - 428 456 444 449 349 252 287 - - - - - 284

VC - - - - 8.84 6.28 5.01 10.9 10.4 6.54 6.19 - - - - - U
Total VOCs - - - - 1,616.8 1,782 1,709.0 1,929.9 1,839 2,058.5 2,433.2 - - - - - 1,424.0

LF6VMW-26 45-55
TCE - - - - - - - - - - - U U U - U -

cis-1,2-DCE - - - - - - - - - - - 197 99 91.6 - 84 -
VC - - - - - - - - - - - 0.487 0.72 0.63 - 0.525 -

Total VOCs - - - - - - - - - - - 197.487 99.72 92.23 - 84.525 -
LF6MW-31 19 - 39

TCE - - - - - - - - - - - - - - U - -
cis-1,2-DCE - - - - - - - - - - - - - - 0.52 - -

VC - - - - - - - - - - - - - - 0.29 - -
Total VOCs - - - - - - - - - - - - - - 0.81 - -

LF6MW-32 35 - 55
TCE - - - - - - - - - - - - - - 7 - -

cis-1,2-DCE - - - - - - - - - - - - - - 6.4 - -
VC - - - - - - - - - - - - - - U - -

Total VOCs - - - - - - - - - - - - - - 13.8 - -



Table B-1   Summary of Groundwater Monitroing Well Data for Landfill 6

Screened Analytical Results by Sample Date(s) (ug/L)
Well Number / Interval Nov-94 Aug-97 May-00 Apr-02 Oct-02 Dec-02 Jan-03 Nov-03 Dec-03 Mar-04 Aug-04 Sep-04 Jul-06 Sep-06 Oct-06 Nov-06 Mar-07

Parameter (ft BGS) Ref 1 Ref 2 Ref 3 Ref 4 Ref 5 Ref 54 Ref 54 Ref 54 Ref 55 Ref 55 Ref 6 Ref 7 Ref 8 Ref 9 Ref 10 Ref 11 Ref 11
LF6MW-33 35 - 55

TCE - - - - - - - - - - - - - - - - 202
cis-1,2-DCE - - - - - - - - - - - - - - - - 31.7

VC - - - - - - - - - - - - - - - - U
Total VOCs - - - - - - - - - - - - - - - - 233.7

LF6MW-34 35 - 55
TCE - - - - - - - - - - - - - - - - 79

cis-1,2-DCE - - - - - - - - - - - - - - - - 38.3
VC - - - - - - - - - - - - - - - - 1.15

Total VOCs - - - - - - - - - - - - - - - - 118.3
LF6MW-35 35 - 55

TCE - - - - - - - - - - - - - - - - 11
cis-1,2-DCE - - - - - - - - - - - - - - - - 2.43

VC - - - - - - - - - - - - - - - - U
Total VOCs - - - - - - - - - - - - - - - - 13.4

LF6MW-36 35 - 55
TCE - - - - - - - - - - - - - - - - 290

cis-1,2-DCE - - - - - - - - - - - - - - - - 91.6
VC - - - - - - - - - - - - - - - - 0.1

Total VOCs - - - - - - - - - - - - - - - - 381.7
LF6MW-38 35 - 55

TCE - - - - - - - - - - - - - - - - 95
cis-1,2-DCE - - - - - - - - - - - - - - - - 32.2

VC - - - - - - - - - - - - - - - - U
Total VOCs - - - - - - - - - - - - - - - - 127.2

Notes:
1.  Data provided for detected concentrations only.  Data qualifiers were omitted for purposes of graph development. 
2.  Hydropunch data collected at this site is not included in this analysis.
3.  Shaded values denote an exceedence of the remediation goals presented in the ROD for the OBGW AOC.  These values are as follows and are based on NYSDEC groundwater standards as of the approval date of the ROD.

TCE = 5 ug/L
cis-1,2-DCE = 5 ug/L

VC = 2 ug/L
4.  Sampling conducted after permanganate injection for pilot study in November 2002. 
5.  Sampling conducted after second injection in November 2003.
6.  For monitoring wells with total VOCs greater than 50 ppb, anticipated total VOC concentrations were estimated through 2016. The following assumptions were made based on historical data:
If total VOC concentration is greater than 1000 ppb, assume degradation rate of 150 ppb per year
If total VOC concentration is greater than 500 ppb, assume degradation rate of 75 ppb per year
If total VOC concentration is greater than 100 ppb, assume degradation rate of 40 ppb per year
If total VOC concentration is less than 50 ppb, assume degradation rate of 10 ppb per year

References:
(1)  Law Engineering and Environmental Services, Inc. December 1996. United States Air Force, Griffiss Air Force Base, N.Y., Remedial Investigation Landfill 6 Area of Concern, Volume 10.
(2)   E & E.  July 1998.  Final Report for the Supplemental Investigations of Areas of Concern at the Former Griffiss Air Force Base.
(3)  E & E.  August 2000.  Landfill 6 and Building 775 Areas of Concern Groundwater Study, Technical Memorandum No. 1: Field Investigation Conducted in Spring 2000.
(4)  E & E.  December 2002.  Final Landfill 6, Building 775, AOC 9, and Building 817/WSA Technical Memorandum No. 1: Bedrock Groundwater Study.
(5)  E & E.  June 2004.  Final Groundwater Treatability Pilot Study Report.
(6)  E & E.  December 2004.  Landfill 6 Groundwater Treatability Pilot Study Supplemental Sampling Letter Report 
(7)  FPM Group.  February 2005.  Groundwater Monitoring Report
(8)  FPM Group.  September 2006.  Long Term Monitoring Report 
(9)  FPM Group.  September 2006 Groundwater Sampling associated with Landfill 6 Part 360 Monitoring
(10) EEEPC.  February 2007.  Predesign Investigation Report 
(11)  FPM Group.  August 2007.  Final Monitoring Report for Baseline and Predesign Investigation 2 Sampling 



Table B-1   Summary of Groundwater Monitroing Well Data for Landfill 6

Screened Analytical Results by Sample Date(s) (ug/L)
Well Number / Interval Nov-94 Aug-97 May-00 Apr-02 Oct-02 Dec-02 Jan-03 Nov-03 Dec-03 Mar-04 Aug-04 Sep-04 Jul-06 Sep-06 Oct-06 Nov-06 Mar-07

Parameter (ft BGS) Ref 1 Ref 2 Ref 3 Ref 4 Ref 5 Ref 54 Ref 54 Ref 54 Ref 55 Ref 55 Ref 6 Ref 7 Ref 8 Ref 9 Ref 10 Ref 11 Ref 11

Key:
BGS = below ground surface
cis-1,2-DCE = cis-1,2-dichloroethene
ft = feet
TCE = trichloroethene
U = non-detect values
ug/L = micrograms per liter.
VC = vinyl chloride
VOCs = volatile organic compounds

7.6 Shaded values denote hits exceeding the NYSDEC standard.
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LF6VMW-6 Trend Analysis
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LF6VMW-11 Trend Analysis
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LF6VMW-26 Trend Analysis
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LF6VMW-32 Trend Analysis
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LF6VMW-33 Trend Analysis
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LF6VMW-36 Trend Analysis
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LF6VMW-38 Trend Analysis
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775MW-2 Trend Analysis
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Notes:
1. Update of graph from Pilot Treatability Study, including older data from Law RI.
2. DCE, TCA and VC have historically been non-detect and are not included on this graph



775VMW-4 Trend Analysis
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Notes:
1. Other contaminants of concern (DCE, TCA, VC) have historically been non-detect or low "J" values detected below the MDL.



775VMW-5 Trend Analysis
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775MW-6 Trend Analysis
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775VMW-7 Trend Analysis
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Note: All other contaminants of concern (TCA, DCE, VC) have historically been non-detect.



775VMW-8 Trend Analysis

0

25

50

75

100

125

150

175

200

225

Jan-89 Jan-91 Dec-92 Dec-94 Dec-96 Dec-98 Dec-00 Dec-02 Dec-04 Dec-06 Dec-08 Dec-10 Dec-12 Dec-14 Dec-16

Date

C
on

ce
nt

ra
tio

n 
(u

g/
L)

TCE 1,1,1-TCA DCE Total VOCs End of Contract Goal (50 ppb)



775VMW-9 Trend  Analysis
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Note: All other contaminants of concern (TCA, DCE, VC) have historically been non-detect.



775MW-10 Trend Analysis
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775MW-20 Trend Analysis
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775MW-27 Trend Analysis
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775MW-28 Trend Analysis
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Table C-1   Summary of Groundwater Monitroing Well Data for Building 775

Screened Analytical Results by Sample Date(s) (ug/L)
Well Number / Interval Jun-89 Jun-91 Nov-92 Sep-93 Sep-94 Jul-97 Aug-97 Dec-97 May-00 Mar-02 Apr-02 Sep-04 Jun-06 Nov-06 Nov-06

Parameter (ft BGS) Ref 1 Ref 1 Ref 1 Ref 1 Ref 5 Ref 6 Ref 7 Ref 8 Ref 9
775MW-2 50 - 65

PCE 4 3 2.6 U 11 2 - - 1.46 - - 1.67 - - 1.36
TCE 69 113 15 14 0.6 11 - - 6.08 - - 9.56 - - 5.76

1,1,1-TCA U U U U 0.3 U - - U - - U - - U
cis,1,2-DCE U U U U U U - - U - - U - - U

VC U U U U U U - - U - - U - - U
Total VOCs 73 116 17.6 14 11.9 13 - - 7.54 - - 11.23 - - 7.12

775VMW-4 60 - 70
PCE - - - - - - U - U - - U - - -
TCE - - - - - - 18 - 2.77 - - 5.52 - - -

1,1,1-TCA - - - - - - 0.32 - U - - 0.318 - - -
cis,1,2-DCE - - - - - - U - U - - U - - -

VC - - - - - - U - U - - U - - -
Total VOCs - - - - - - 18.32 - 2.77 - - 5.8 - - -

775VMW-5 65 - 70
PCE - - - - - - U - U - - U - - U
TCE - - - - - - 95 - 160 - - 99.2 - - 81.2

1,1,1-TCA - - - - - - 1.9 - 1.48 - - 1.32 - - 0.81
cis,1,2-DCE - - - - - - 0.43 - U - - 0.104 - - U

VC - - - - - - U - U - - U - - U
Total VOCs - - - - - - 97.33 - 161.48 - - 100.624 - - 82.01

775MW-6 68 - 78
PCE - - - - - - U - U - - U - - U
TCE - - - - - - 41 - 24.7 - - 79.5 - - 43.9

1,1,1-TCA - - - - - - 1.7 - 0.408 - - 1.41 - - 0.70
cis,1,2-DCE - - - - - - U - U - - U - - U

VC - - - - - - U - U - - U - - U
Total VOCs - - - - - - 42.7 - 25.1 - - 80.91 - - 44.6

775VMW-7 68 - 78
PCE - - - - - - U - U U - - - - -
TCE - - - - - - 78 - 78.3 84.6 - - - - -

1,1,1-TCA - - - - - - 1.3 - 1.14 1.18 - - - - -
cis,1,2-DCE - - - - - - U - U U - - - - -

VC - - - - - - U - U U - - - - -
Total VOCs - - - - - - 79.3 - 79.44 85.78 - - - - -

775VMW-8 68 - 78
PCE - - - - - - U - U - - U - - U
TCE - - - - - - 100 - 218 - - 74.3 - - 32.4

1,1,1-TCA - - - - - - 1.3 - 2.47 - - 1.45 - - 0.76
cis,1,2-DCE - - - - - - 0.43 - U - - U - - U

VC - - - - - - U - U - - U - - U
Total VOCs - - - - - - 101.73 - 220.47 - - 75.75 - - 33.16

775VMW-9 84 - 99
PCE - - - - - - - U U - - U - - U
TCE - - - - - - - 20 0.676 - - 0.29 - - 0.33

1,1,1-TCA - - - - - - - U U - - U - - U
cis,1,2-DCE - - - - - - - U U - - U - - U

VC - - - - - - - U U - - U - - U
Total VOCs - - - - - - - 20 0.676 - - 0.29 - - 0.33

775VMW-10 88 - 103
PCE - - - - - - - U U - - U U - U
TCE - - - - - - - 81 156 - - 132 96 - 70.8

1,1,1-TCA - - - - - - - 4.8 3.17 - - 2.16 1.1 - 0.90
cis,1,2-DCE - - - - - - - 0.44 U - - 0.1 U - U

VC - - - - - - - U U - - U U - U
Total VOCs - - - - - - - 86.24 159.17 - - 134.26 97.1 - 71.7

Ref 4 Ref 5Ref 2 Ref 3 Ref 3 Ref 3



Table C-1   Summary of Groundwater Monitroing Well Data for Building 775

Screened Analytical Results by Sample Date(s) (ug/L)
Well Number / Interval Jun-89 Jun-91 Nov-92 Sep-93 Sep-94 Jul-97 Aug-97 Dec-97 May-00 Mar-02 Apr-02 Sep-04 Jun-06 Nov-06 Nov-06

Parameter (ft BGS) Ref 1 Ref 1 Ref 1 Ref 1 Ref 5 Ref 6 Ref 7 Ref 8 Ref 9Ref 4 Ref 5Ref 2 Ref 3 Ref 3 Ref 3
775VMW-20 110.5 - 120.5

PCE - - - - - - - - - - U U - - U
TCE - - - - - - - - - - 73.6 134 - - 46.4

1,1,1-TCA - - - - - - - - - - 1.95 2.94 - - 1.9
cis,1,2-DCE - - - - - - - - - - 0.367 0.607 - - U

VC - - - - - - - - - - U U - - U
Total VOCs - - - - - - - - - - 75.9 137.5 - - 48.3

775MW-27 60.8 - 80.8
PCE - - - - - - - - - - - - - U -
TCE - - - - - - - - - - - - - 82 -

1,1,1-TCA - - - - - - - - - - - - - 1.2 -
cis,1,2-DCE - - - - - - - - - - - - - U -

VC - - - - - - - - - - - - - U -
Total VOCs - - - - - - - - - - - - - 83.2 -

775MW-28 71 - 91
PCE - - - - - - - - - - - - - U -
TCE - - - - - - - - - - - - - 15 -

1,1,1-TCA - - - - - - - - - - - - - 0.29 -
cis,1,2-DCE - - - - - - - - - - - - - U -

VC - - - - - - - - - - - - - U -
Total VOCs - - - - - - - - - - - - - 15.29 -

Notes:
1.  Sampling conducted after permanganate injection for pilot study in November 2002. 
2.  Data provided for detected concentrations only.  Data qualifiers were omitted for purposes of graph development. 
3.  Geoprobe data collected at this site is not included in this analysis.
4.  Shaded values denote an exceedence of the remediation goals presented in the ROD for the OBGW AOC.  These values are as follows and are based on NYSDEC groundwater 

standards as of the approval date of the ROD.
PCE = 5 ug/L
TCE = 5 ug/L

1,1,1-TCA = 5 ug/L
cis 1,2 - DCE = 5 ug/L

VC = 2 ug/L

References:
(1)  Law EES.  December 1996.  Draft-Final Primary Report.  Volume 27, Remedial Investigation, Building 775 (Pumphouse 3) Trichloroethylene Contamination Area of Concern.
(2)  Law EES.  December 1996.  Draft-Final Primary Report.  Volume 31, Remedial Investigation, On-Base Ground-Water Contamination Area of Concern.
(3)  E & E.  July 1998.  Final Report for the Supplemental Investigations of Areas of Concern at the Former Griffiss Air Force Base.
(4)  E & E. August 2000.  Landfill 6 and Building 775 Areas of Concern Groundwater Study, Technical Memorandum No. 1: Field Investigation Conducted in Spring 2000.
(5)  E & E.  December 2002.  Final Landfill 6, Building 775, AOC 9, and Building 817/WSA Technical Memorandum No. 1: Bedrock Groundwater Study.
(6)  FPM Group.  February 2005.  Groundwater Monitoring Report.
(7)  FPM Group.  Long Term Monitoring Report September 2006
(8)  EEEPC. EEEPC.  February 2007.  Predesign Investigation Report 
(9)  FPM Group.  August 2007.  Final Monitoring Report for Baseline and Predesign Investigation 2 Sampling 

Key:
BGS = below ground surface. TCE = trichloroethene
cis-1,2-DCE = cis-1,2-dichloroethene U = non-detect values
ft = feet ug/L = micrograms per liter.
PCE =  tetrachloroethene VC = vinyl chloride
1,1,1-TCA = 1,1,1-trichloroethane VOCs = volatile organic compounds

7.6 Shaded values denote hits exceeding the NYSDEC standard.
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Trend Analysis
 WSA-MW8 VOCs in groundwater
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Trend Analysis
 WSA-MW9 VOCs in groundwater
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Trend Analysis
LAW-MW9 VOCs in groundwater
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Trend Analysis 
WSA-MW16 VOCs in groundwater
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Trend Analysis 
WSA-VMW17 VOCs in groundwater
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presented for September 
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feet BGS depth interval only.

NOTE:  See summary table 
for Calculated Total VOC 
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Trend Analysis 
WSA-MW18 VOCs in groundwater
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Trend Analysis 
WSA-MW19 VOCs in groundwater

0

20

40

60

80

100

120

140

160

Dec-98 Dec-00 Dec-02 Dec-04 Dec-06 Dec-08 Dec-10 Dec-12 Dec-14 Dec-16 Dec-18

Sample Date

A
na

ly
tic

al
 C

on
ce

nt
ra

tio
n 

(u
g/

L)

PCE

TCE

DCE

VC

Total VOCs

Calculated Total VOCs

End of Contract Goal (30
ppb)

Permanganat
e injection

NOTE:  See 
summary table for 
Calculated Total 
VOC concentrations



Trend Analysis 
WSA-MW21 VOCs in groundwater

0

20

40

60

80

100

120

140

160

Dec-98 Dec-00 Dec-02 Dec-04 Dec-06 Dec-08 Dec-10 Dec-12 Dec-14 Dec-16 Dec-18

Sample Date

A
na

ly
tic

al
 C

on
ce

nt
ra

tio
n 

(u
g/

L)

PCE
TCE
DCE
VC
Total VOCs
Calculated Total VOCs
End of Contract Goal (30 ppb)

Permanganat
e injection

NOTE:  See 
summary table for 
Calculated Total 
VOC concentrations



Table D-1   Summary of Groundwater Monitroing Well Data for Building 817/WSA

Screened Analytical Results by Sample Date(s) (μg/L)
Well Number / Interval Aug-94 May-00 Apr-02 Oct-02 Dec-02 Jan-03 Mar-04 Sep-04 Nov-06 Nov-06

Parameter (ft BGS) Ref 1 Ref 2 Ref 3,4 Ref 3 Ref 31 Ref 31 Ref 31 Ref 5 Ref 6 Ref 7
WSA-MW8 4-14

PCE - U - - - - - U - U
TCE - 3.13 - - - - - 2.19 - 1.73

cis 1, 2 - DCE - U - - - - - U - U
VC - U - - - - - U - U

Total VOCs - 3.13 - - - - - 2.19 - 1.73
WSA-MW9 3-8

PCE - U - - - - - U - U
TCE - U - - - - - U - U

cis 1, 2 - DCE - U - - - - - U - U
VC - U - - - - - U - U

Total VOCs - U - - - - - U - U
LAW-MW9 7-17

PCE 0.2 U - - - - - 0.31 - 0.22
TCE 7.6 3.89 - - - - - 6.95 - 5.01

cis 1, 2 - DCE U U - - - - - U - U
VC U U - - - - - U - U

Total VOCs 7.8 3.89 - - - - - 7.26 - 5.23
WSA-MW16 10-20

PCE - - - 48.1 58.6 48.9 40.6 56.5 - 40.3
TCE - - - 60.8 68.7 60.3 52.6 69.2 - 48.8

cis 1, 2 - DCE - - - 1.57 1.11 0.47 1.02 1.11 - 1.1
VC - - - U U U U U - U

Total VOCs - - - 110.47 128.41 109.67 94.22 126.81 - 90.2
WSA-VMW175 14-23

PCE (14 ft depth) - - - - - - - 1.82 - 12.6
TCE - - - - - - - 3 - 24

cis 1, 2 - DCE - - - - - - - U - U
VC - - - - - - - U - U

Total VOCs - - - - - - - 4.82 - 36.6
PCE (19 ft depth) - - - - - - - 22.2 - -
TCE - - - - - - - 94 - -

cis 1, 2 - DCE - - - - - - - 0.198 - -
VC - - - - - - - U - -

Total VOCs - - - - - - - 116.398 - -
PCE (21 ft depth) - - - - - - - 11.6 - -
TCE - - - - - - - 28.9 - -

cis 1, 2 - DCE - - - - - - - U - -
VC - - - - - - - U - -

Total VOCs - - - - - - - 40.5 - -



Table D-1   Summary of Groundwater Monitroing Well Data for Building 817/WSA

Screened Analytical Results by Sample Date(s) (μg/L)
Well Number / Interval Aug-94 May-00 Apr-02 Oct-02 Dec-02 Jan-03 Mar-04 Sep-04 Nov-06 Nov-06

Parameter (ft BGS) Ref 1 Ref 2 Ref 3,4 Ref 3 Ref 31 Ref 31 Ref 31 Ref 5 Ref 6 Ref 7
PCE (23 ft depth) - - - - - - - U - -
TCE - - - - - - - 0.453 - -

cis 1, 2 - DCE - - - - - - - U - -
VC - - - - - - - U - -

Total VOCs - - - - - - - 0.453 - -
WSA-MW18 11 - 16

PCE - - - - - - - - 53 -
TCE - - - - - - - - 68 -

cis 1, 2 - DCE - - - - - - - - U -
VC - - - - - - - - U -

Total VOCs - - - - - - - - 121 -
WSA-MW19 13 - 18

PCE - - - - - - - - 46 -
TCE - - - - - - - - 68 -

cis 1, 2 - DCE - - - - - - - - U -
VC - - - - - - - - U -

Total VOCs - - - - - - - - 114 -
WSA-MW21 15 - 25

PCE - - - - - - - - 1.1 -
TCE - - - - - - - - 31 -

cis 1, 2 - DCE - - - - - - - - U -
VC - - - - - - - - U -

Total VOCs - - - - - - - - 32.1 -

Notes:
1.  Sampling conducted after permanganate injection for pilot study in November 2002. 
2.  Data provided for detected concentrations only.  Data qualifiers were omitted for purposes of graph development. 
3.  Geoprobe data collected at this site is not included in this analysis.

PCE = 5 ug/L
TCE = 5 ug/L

cis 1,2 - DCE = 5 ug/L
VC = 2 ug/L

5.  For monitoring wells with total VOCs greater than 30 ppb, anticipated total VOC concentrations were estimated through 2016. The following assumptions were made based
 on historical data:
If total VOC concentration is greater than 100 ppb, assume degradation rate of 15 ppb per year
If total VOC concentration is greater than 30 ppb, assume degradation rate of 10 ppb per year
If total VOC concentration is greater than 5 ppb, assume degradation rate of 5 ppb per year
If total VOC concentration is less than 5 ppb, assume degradation rate of 1 ppb per year

4.  Shaded values denote an exceedence of the remediation goals presented in the ROD for the OBGW AOC.  These values are as follows and are based on NYSDEC 
groundwater standards as of the approval date of the ROD.



Table D-1   Summary of Groundwater Monitroing Well Data for Building 817/WSA

Screened Analytical Results by Sample Date(s) (μg/L)
Well Number / Interval Aug-94 May-00 Apr-02 Oct-02 Dec-02 Jan-03 Mar-04 Sep-04 Nov-06 Nov-06

Parameter (ft BGS) Ref 1 Ref 2 Ref 3,4 Ref 3 Ref 31 Ref 31 Ref 31 Ref 5 Ref 6 Ref 7

References:
(1)  Law EES.  December 1996.  Draft-Final Primary Report.  Volume 31, Remedial Investigation, On-Base Ground-Water Contamination Area of Concern.
(2)  E & E.  August 2001.  Addendum to the July 1998 Supplemental Investigations of Areas of Concern, Technical Memorandum No. 1: On-Base 

Groundwater (Area South of the WSA).
(3)  E & E.  June 2004.  Final Groundwater Treatability Pilot Study Report.
(4)  E & E.  December 2002.  Final Landfill 6, Building 775, AOC 9, and Building 817/WSA Technical Memorandum No. 1: Bedrock Groundwater Study.
(5) FPM Group.  February 2005.  Groundwater Monitoring Report.
(6) EEEPC.  February 2007.  Predesign Investigation Report 
(7) FPM Group.  August 2007.  Final Monitoring Report for Baseline and Predesign Investigation 2 Sampling 

Key:
BGS = below ground surface. U = non-detect values
cis-1,2-DCE = cis-1,2-dichloroethene ug/L = micrograms per liter.
ft = feet VC = vinyl chloride
TCE = trichloroethene VOCs = volatile organic compounds

7.6 Shaded values denote hits exceeding the NYSDEC standard.
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APRON 2
 782MW-6R2, VOCs in groundwater
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APRON 2
 782MW-10, VOCs in groundwater
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APRON 2
 782VMW-76, VOCs in groundwater
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APRON 2
 782VMW-78, VOCs in groundwater
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APRON 2
 782VMW-81, VOCs in groundwater
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APRON 2
 782VMW-84, VOCs in groundwater
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APRON 2
 782VMW-93, VOCs in groundwater
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APRON 2
 782VMW-96, VOCs in groundwater
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APRON 2
 782VMW-101, VOCs in groundwater
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APRON 2
 782VMW-105B, VOCs in groundwater
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Table E-1   Summary of Groundwater Monitroing Well Data for Nosedocks/Apron 2

Screen Analytical Results by Sample Date (ug/L)
Well Number / Interval Dec-97 Oct-99 Feb-02 Feb-03 Jun-03 Sep-03 Dec-03 Apr-04 Jul-04 Sep-04 Dec-04 Apr-05 Nov-06
Parameter (ft BGS) Ref 1 Ref 2 Ref 2 Ref 3 Ref 3 Ref 3 Ref 3 Ref 3 Ref 3 Ref 3 Ref 4 Ref 4 Ref 5
782MW-6R2 19.5 - 34.5

TCE U U U U U U U U U U U U -
cis 1,2 - DCE 35 0.7 13.8 0.48 1.3 0.4 1.6 1.1 11 9.9 8.4 10 -

VC 26 3.7 14.3 4.3 5.4 5.6 5.2 2.8 16 21 15 18 -
Total VOCs 61 4.3 28.1 4.78 6.7 6.0 6.8 3.9 27 30.9 23.4 28 -

782MW-10 19-34
TCE - U U 0.34 U U U U U U U U U

cis 1,2 - DCE - 41.5 66.1 55 68 68 53 75 48 56 54 54 43.9
VC - 7.8 25.4 19 26 30 21 26 18 21 22 31 17.4

Total VOCs - 49.3 91.5 74.34 94 98 74 101 66 77 76 85 61.3
782VMW-76 33 - 43

TCE - - U U U U U U U U U U U
cis 1,2 - DCE - - 1.5 1.6 1.4 2 1.7 1.2 1.8 1.6 1.6 0.89 1.0

VC - - 16.4 13 19 18 23 16 16 16 17 8.2 10.3
Total VOCs - - 17.9 14.6 20.4 20 24.7 17.2 17.8 17.6 18.6 9.09 11.3

782VMW-78 32 - 42
TCE - - U 0.21 U U U U U U U U U

cis 1,2 - DCE - - 39.8 64 46 59 55 69 60 47 52 48 38.1
VC - - 4.9 15 22 28 20 17 12 21 21 11 14

Total VOCs - - 44.8 79.2 68 87 75 86 72 68 73 59 52.1
782VMW-81 40 - 50

TCE - - 21.2 11 14 15 17 14 12 13 12 9.8 2.7
cis 1,2 - DCE - - 18.7 27 28 23 26 22 18 21 18 16 11.5

VC - - U 10 15 14 16 9.2 7.2 12 8 8.5 8.9
Total VOCs - - 39.9 48 57 52 59 45.2 37.2 46 38 34.3 23.1

782VMW-84 35 - 45
TCE - - U 0.3 U U U U U U U U U

cis 1,2 - DCE - - 2.7 1.7 0.8 1.2 0.6 0.7 0.6 0.6 0.5 0.6 0.5
VC - - 56.8 55 37 57 58 64 40 44 58 59 31.7

Total VOCs - - 59.4 57.0 37.8 58.2 58.6 64.7 40.6 44.6 58.5 59.6 32.2
782VMW-93 30 - 40

TCE - - U U U U U U U U U U U
cis 1,2 - DCE - - 0.2 U U U U U U U U U U

VC - - 76.0 88 110 100 97 60 62 80 50 9.8 54.6
Total VOCs - - 76.2 88 110 100 97 60 62 80 50 9.8 54.6



Table E-1   Summary of Groundwater Monitroing Well Data for Nosedocks/Apron 2

Screen Analytical Results by Sample Date (ug/L)
Well Number / Interval Dec-97 Oct-99 Feb-02 Feb-03 Jun-03 Sep-03 Dec-03 Apr-04 Jul-04 Sep-04 Dec-04 Apr-05 Nov-06
Parameter (ft BGS) Ref 1 Ref 2 Ref 2 Ref 3 Ref 3 Ref 3 Ref 3 Ref 3 Ref 3 Ref 3 Ref 4 Ref 4 Ref 5
782VMW-96 33 - 43

TCE - - U 0.9 U U U U U U U U U
cis 1,2 - DCE - - U U U U U U U U U U U

VC - - 77.8 96.0 130 120 72 130 95 96 96 130 68.2
Total VOCs - - 77.8 96.9 130 120 72 130 95 96 96 130 68.2

782VMW-101 7 - 22
TCE - - U U U U U U U U U U U

cis 1,2 - DCE - - 0.14 U U U U U U U U U U
VC - - 2.1 0.8 0.7 1.5 1.0 1.0 0.8 0.9 2.1 4.2 1.9

Total VOCs - - 2.3 0.8 0.7 1.5 1.0 1.0 0.8 0.9 2.1 4.2 1.9
782VMW-105B 27 - 42

TCE - - 50.0 39 29 26 21 28 25 29 33 13 8.0
cis 1,2 - DCE - - 4.6 2.6 1.6 3.7 3.2 6 3.2 2.9 3.2 4.1 0.51

VC - - U U U U U U U U U U U
Total VOCs - - 54.6 41.6 30.6 29.7 24.2 34 28.2 31.9 36.2 17.1 8.48

Notes:
1.  Data provided for detected concentrations only.  Data qualifiers were omitted for purposes of graph development. 
2.  Hydropunch data collected at this site is not included in this analysis.

TCE = 5 ug/L
cis 1,2 - DCE = 5 ug/L

VC = 2 ug/L

References:
(1) E & E. July 1998.  Final Report for the Supplemental Investigations of Areas of Concern at the Former Griffiss Air Force Base.
(2) FPM Group. April 2004.  Final Remedial Investigation Report, Nosedocks/Apron 2 Chlorinated Plume, Griffiiss Air Force Base, Rome, New York 
(3) FPM Group . August 2006. Final Groundwater Feasibility Study, NoseDocks/Apron 2 Chlorinated Plume, Former Griffiss Air Force Base, Rome, New York
(4) FPM Group. Preliminary data.  
(5) FPM Group.  August 2007.  Final Monitoring Report for Baseline and Predesign Investigation 2 Sampling 

Key:
BGS = below ground surface
cis-1,2-DCE = cis-1,2-dichloroethene
ft = feet
TCE = trichloroethene
U = non-detect values
ug/L = micrograms per liter.
VC = vinyl chloride
VOCs = volatile organic compounds

7.6 Shaded values denote hits exceeding the NYSDEC standard.

3.  Shaded values denote an exceedence of the remediation goals presented in the ROD for the OBGW AOC.  These values are as follows and are based on NYSDEC groundwater 
standards as of the approval date of the ROD.
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Table 1   Substrate Calculations in Hydrogen Equivalents

NOTE:  Unshaded boxes are user input.
1. Treatment Zone Physical Dimensions Values Range Units

Width (Perpendicular to predominant groundwater flow direction) 80 1-10,000 feet
Length (Parallel to predominant groundwater flow) 10 1-1,000 feet
Saturated Thickness 5 1-100 feet
Treatment Zone Cross Sectional Area 400 -- ft2

Treatment Zone Volume 4,000 -- ft3

Treatment Zone Total Pore Volume (total volume x total porosity) 10,475 -- gallons
Treatment Zone Effective Groundwater Volume (total volume x effective porosity) 8,978 -- gallons
Design Period of Performance 2 .5 to 5 year

2. Treatment Zone Hydrogeologic Properties
Total Porosity 35% .05-50
Effective Porosity 30% .05-50
Average Aquifer Hydraulic Conductivity 54 .01-1000 ft/day
Average Hydraulic Gradient 0.0016 0.1-0.0001 ft/ft
Average Groundwater Seepage Velocity through the Treatment Zone 0.29 -- ft/day
Average Groundwater Seepage Velocity through the Treatment Zone 105.1 -- ft/yr
Average Groundwater Flux through the Treatment Zone 94,381 -- gallons/year
Soil Bulk Density 1.65 1.4-2.0 gm/cm3

Soil Fraction Organic Carbon (foc) 0.0021 0.0001-0.1

3. Initial Treatment Cell Electron-Acceptor Demand (one total pore volume)

A. Aqueous-Phase Native Electron Acceptors Concentration Mass
Stoichiometric 

demand
Hydrogen 
Demand

(mg/L) (lb) (wt/wt h2) (lb)
Oxygen avg of 4 readings 3.0 0.26 7.9 0.03 4
Nitrate 2.0 0.17 10.2 0.02 5
Sulfate 288 25.17 10.6 2.38 8
Carbon Dioxide (estimated as the amount of Methane produced) 10.0 0.87 5.5 0.16 8

Soluble Competing Electron Acceptor Demand (lb.) 2.6

B. Solid-Phase Native Electron Acceptors Concentration Mass
Stoichiometric 

demand
Hydrogen 
Demand

(mg/L) (lb) (wt/wt h2) (lb)
Manganese (IV) (estimated as the amount of Mn (II) produced) 0.3 0.03 27.5 0.00 1
Iron (III) (estimated as the amount of Fe (II) produced) 10 0.87 55.9 0.02 1

Solid-Phase Competing Electron Acceptor Demand (lb.) 0.02

C. Soluble Contaminant Electron Acceptors Concentration Mass
Stoichiometric 

demand
Hydrogen 
Demand

(mg/L) (lb) (wt/wt h2) (lb)
Tetrachloroethene (PCE) 0.000 0.00 20.6 0.00 8
Trichloroethene (TCE) 0.100 0.01 21.7 0.00 6
Dichloroethene (cis-DCE, trans-DCE, and 1,1-DCE) 0.000 0.00 24.0 0.00 4
Vinyl Chloride (VC) 0.000 0.00 31.0 0.00 2
Carbon Tetrachloride (CT) 0.000 0.00 19.1 0.00 8
Trichloromethane ( or chloroform) (CF) 0.000 0.00 19.8 0.00 6
Dichloromethane (or methylene chloride) (MC) 0.000 0.00 21.1 0.00 4
Chloromethane 0.000 0.00 25.0 0.00 2
Tetrachloroethane (1,1,1,2-PCA and 1,1,2,2-PCA) 0.000 0.00 20.8 0.00 8
Trichloroethane (1,1,1-TCA and 1,1,2-TCA) 0.000 0.00 22.1 0.00 6
Dichloroethane (1,1-DCA and 1,2-DCA) 0.000 0.00 24.5 0.00 4
Chloroethane 0.000 0.00 32.0 0.00 2

Total Soluble Contaminant Electron Acceptor Demand (lb.) 0.00

D. Sorbed Contaminant Electron Acceptors Koc Soil Conc. Mass
Stoichiometric 

demand
Hydrogen 
Demand

(Soil Concentration = Koc x foc x Cgw) (mL/g) (mg/kg) (lb) (wt/wt h2) (lb)
Tetrachloroethene (PCE) 263 0.00 0.00 20.6 0.00 8
Trichloroethene (TCE) 107 0.02 0.01 21.7 0.00 6
Dichloroethene (cis-DCE, trans-DCE, and 1,1-DCE) 45 0.00 0.00 24.0 0.00 4
Vinyl Chloride (VC) 3.0 0.00 0.00 31.0 0.00 2
Carbon Tetrachloride (CT) 224 0.00 0.00 25.4 0.00 8
Trichloromethane ( or chloroform) (CF) 63 0.00 0.00 12.3 0.00 6
Dichloromethane (or methylene chloride) (MC) 28 0.00 0.00 21.1 0.00 4
Chloromethane 25 0.00 0.00 25.0 0.00 2
Tetrachloroethane (1,1,1,2-PCA and 1,1,2,2-PCA) 117 0.00 0.00 20.8 0.00 8
Trichloroethane (1,1,1-TCA and 1,1,2-TCA) 105 0.00 0.00 22.0 0.00 6
Dichloroethane (1,1-DCA and 1,2-DCA) 30 0.00 0.00 25.0 0.00 4
Chloroethane 3 0.00 0.00 32.0 0.00 2

Total Sorbed Contaminant Electron Acceptor Demand (lb.) 0.00
(continued)
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Table 1   Substrate Calculations in Hydrogen Equivalents
4. Treatment Cell Electron-Acceptor Flux (per year)

A. Soluble Native Electron Acceptors Concentration Mass
Stoichiometric 

demand
Hydrogen 
Demand

(mg/L) (lb) (wt/wt h2) (lb)
Oxygen 3.0 2.36 7.9 0.30 4
Nitrate 2.0 1.58 10.2 0.15 5
Sulfate 18 14.18 10.6 1.34 8
Carbon Dioxide (estimated as the amount of Methane produced) 15 11.81 5.5 2.16 8

Total Competing Electron Acceptor Demand Flux (lb/yr) 4.0

B. Soluble Contaminant Electron Acceptors Concentration Mass
Stoichiometric 

demand
Hydrogen 
Demand

(mg/L) (lb) (wt/wt h2) (lb)
Tetrachloroethene (PCE) 0.000 0.00 20.6 0.00 8
Trichloroethene (TCE) 0.100 0.08 21.7 0.00 6
Dichloroethene (cis-DCE, trans-DCE, and 1,1-DCE) 0.000 0.00 24.0 0.00 4
Vinyl Chloride (VC) 0.000 0.00 31.0 0.00 2
Carbon Tetrachloride (CT) 0.000 0.00 19.1 0.00 8
Trichloromethane ( or chloroform) (CF) 0.000 0.00 19.8 0.00 6
Dichloromethane (or methylene chloride) (MC) 0.000 0.00 21.1 0.00 4
Chloromethane 0.000 0.00 25.0 0.00 2
Tetrachloroethane (1,1,1,2-PCA and 1,1,2,2-PCA) 0.000 0.00 20.8 0.00 8
Trichloroethane (1,1,1-TCA and 1,1,2-TCA) 0.000 0.00 22.1 0.00 6
Dichloroethane (1,1-DCA and 1,2-DCA) 0.000 0.00 24.5 0.00 4
Chloroethane 0.000 0.00 32.0 0.00 2

Total Soluble Contaminant Electron Acceptor Demand Flux (lb/yr) 0.00

Initial Hydrogen Demand First Year (lb) 6.57
Total Life-Cycle Hydrogen Demand (lb) 10.54

5.  Design Factors and Total Hydrogen Demand 
Microbial Efficiency Uncertainty Factor 2X - 5X
Methane and Solid-Phase Electron Acceptor Uncertainty 2X - 5X
Remedial Design Safety Factor (e.g., Substrate Leaving Reaction Zone) 1X - 2X

SOLUBLE SUBSTRATE DESIGN FACTOR:  5.0
HRC DESIGN FACTOR:  3.0

SLOW RELEASE EDIBLE OIL DESIGN FACTOR:  3.0

Electron 
Equivalents 

per Mole

Electron 
Equivalents 

per Mole
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Substrate Molecular Formula

Substrate 
Molecular 

Weight 
(gm/mole)

Moles of Hydrogen 
Produced per Mole 

of Substrate

Ratio of Hydrogen 
Produced to 

Substrate (gm/gm)
P&P Manual Appendix 

C
Lactic Acid (assuming 100%) C3H6O3 90.1 15 0.3357 2
Molasses (assuming 100% sucrose) C12H22O11 342 15 0.0883 8
Fructose (assuming 100%) C6H12O6 180 8 0.0895 4
Ethanol (assuming 100%) C2H6O 46.1 2 0.0875 2
HRC® C39H56O39 956 24 0.0506 26
Linoleic Acid (Soybean Oil, Corn Oil, Cotton Oil) C18H32O2 281 12 0.0862 16

Design Life (years):  2

Substrate Design Factor

Pure Substrate Mass 
Required to Fulfill 
Hydrogen Demand

Substrate Product 
Required to Fulfill 
Hydrogen Demand

Substrate Mass 
Required to Fulfill 
Hydrogen Demand

Effective Substrate 
Concentration

(pounds) (pounds) (milligrams) (mg/L)
Lactic Acid 5.0 157 157 7.12E+07 94
Sodium Lactate Product (60 percent solution) 5.0 157 326 7.12E+07 94
Molasses (assuming 60% sucrose by weight) 5.0 596 994 2.71E+08 359
Fructose Product (assuming 80% fructose by weight) 5.0 589 736 2.67E+08 354
Ethanol Product (assuming 80% ethanol by weight) 5.0 602 753 2.73E+08 362
HRC®   (assumes 40% lactic acid and 40% glycerol by weight) 3.0 625 625 2.83E+08 301
Linoleic Acid (Soybean Oil, Corn Oil, Cotton Oil) 3.0 367 367 1.66E+08 220
Commercial Vegetable Oil Emulsion Product (60% oil by weight) 3.0 367 611 1.66E+08 220
NOTES:  Sodium Lactate Product
1.  Assumes sodium lactate product is 60 percent sodium lactate by weight.
2.  Molecular weight of sodium lactate (CH3-CHOH-COONa)  = 112.06.
3.  Molecular weight of lactic Acid (C6H6O3) = 90.08.
4.  Therefore, sodium lactate product yields 48.4 (0.60 x (90.08/112.06)) percent by weight lactic acid.

Hydrogen Demand in Table 1

Table 3
Estimated Substrate Requirements for

Table 2   Substrate Calculations in Hydrogen Equivalents
Hydrogen Produced by Fermentation Reactions of Common Substrates

App F Bio calcls.xls 11/27/2007



Table 4   Substrate Calculations in Hydrogen Equivalents for Griffiss AFB Building 817 Pilot

Injection Points Total Volume Estimated Injection

Injection Injection Makeup Water + Injection Effective Radius of Time

Well Interval Spacing Volume Oil Component Lactate Fructose Water Substrate Substrate Interval Porosity Influence at 5 gpm

ID (feet) (feet) (gallons) (gallons) (pounds) (pounds) (pounds) (gallons) (pounds) (gallons) (feet) (percent) (feet) (hours)

SA-INJ-01 15-20 10 31 18.4 143.3 8.0 150 1000 301 1,031 5 25% 5.9 3.4

SA-INJ-02 15-20 10 31 18.4 143.3 8.0 150 1000 301 1,031 5 25% 5.9 3.4

SA-INJ-03 15-20 10 31 18.4 143.3 8.0 150 1000 301 1,031 5 25% 5.9 3.4

SA-INJ-04 15-20 10 31 18.4 143.3 8.0 150 1000 301 1,031 5 25% 5.9 3.4

SA-INJ-05 15-20 10 31 18.4 143.3 8.0 150 1000 301 1,031 5 25% 5.9 3.4

SA-INJ-06 15-20 10 31 18.4 143.3 8.0 150 1000 301 1,031 5 25% 5.9 3.4

SA-INJ-07 15-20 10 31 18.4 143.3 8.0 150 1000 301 1,031 5 25% 5.9 3.4

SA-INJ-08 15-20 10 31 18.4 143.3 8.0 150 1000 301 1,031 5 25% 5.9 3.4
TOTAL: 248 147 1147 64 1200 8000 2410 8248 Days: 2

SUBSTRATE CONCENTRATIONS

Final Percent Substrate by Weight: 3.6% Final Fructose Concentration: 18.4 grams/liter Percent Oil by Volume in Emulsion: 1.8%

Final Percent Water by Weight: 96.4% Final Oil Concentration: 16.7 grams/liter

EFFECTIVE TREATMENT ZONE CONCENTRATIONS

Design Life (years): 2.0 Final Fructose Treatment Zone Concentration: 21 mg/L Final Vegetable Oil Concentration (mg/L): 19

Treatment Zone Volume + Groundwater Flux Volume 104,856 gallons

Percentage of Treatment Zone Volume relative to Volume of Injected Fluid 7.9%

NOTES:  Sodium Lactate Product
1.  Assumes WillClear sodium lactate product is 60 percent sodium lactate by weight. Drums Gallons Per Well
2.  Molecular weight of sodium lactate (CH3-CHOH-COONa)  = 112.06. 1 55 7.9
3.  Molecular weight of lactic Acid (C6H6O3) = 90.08 . 1.5 82.5 11.8
4.   Specific gravity of WillClear Product = 1.323 @ 20 degrees Celsius. 2 110 15.7
5.  Weight of WillClear Product = 11.0 pounds per gallon.
6.  Pounds per gallon of lactic acid in product = 1.323 x 8.33 lb/gal H2O x 0.60 x (90.08/112.06)  = 5.31 lb/gal.
NOTES:  Fructose Product
1.  Assumes fructose product is 80 percent fructose sugar by weight. Note: fructose wieghs 11 lb/gallon so 150 pounds = 
NOTES:  Vegetable Oil Emulsion Product about 13.5 gallons.
1.  Assumes emulsion product is 60 percent soybean oil by weight.
2.  Soybean oil is 7.8 pounds per gallon.
3.  Assumes sepcific gravity of emulion product is 0.96 and that emulsion product is 4 percent sodium lactate by weight.

Substrate Injection Mixture

Emulsion Product (60% oil by weight)

Permeable Biobarrier 1 (east to West)
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Table 1 Substrate Calculations in Hydrogen Equivalents

Landfill 6, Former Griffiss AFB

NOTE: Shaded boxes are user input.

1. Treatment Zone Physical Dimensions Values Range Units
Width (Perpendicular to predominant groundwater flow direction) 30 1-10,000 feet

Length (Parallel to predominant groundwater flow) 30 1-1,000 feet

Saturated Thickness 10 1-100 feet

Treatment Zone Cross Sectional Area 300 -- ft
2

Treatment Zone Volume 9,000 -- ft
3

Treatment Zone Total Pore Volume (total volume x total porosity) 23,568 -- gallons

Treatment Zone Effective Groundwater Volume (total volume x effective porosity) 20,201 -- gallons

Design Period of Performance 1 .5 to 5 year

2. Treatment Zone Hydrogeologic Properties
Total Porosity 35% .05-50

Effective Porosity 30% .05-50

Average Aquifer Hydraulic Conductivity 2.8 .01-1000 ft/day

Average Hydraulic Gradient 0.013 0.1-0.0001 ft/ft

Average Groundwater Seepage Velocity through the Treatment Zone 0.1 -- ft/day

Average Groundwater Seepage Velocity through the Treatment Zone 45 -- ft/yr

Average Groundwater Flux through the Treatment Zone 30,191 -- gallons/year

Soil Bulk Density 1.5 1.4-2.0 gm/cm
3

Soil Fraction Organic Carbon (foc) 0.01 0.0001-0.1

3. Initial Treatment Cell Electron-Acceptor Demand (one total pore volume)

A. Aqueous-Phase Native Electron Acceptors Concentration Mass

Stoichiometric

demand

Hydrogen

Demand

(mg/L) (lb) (wt/wt h2) (lb)

Oxygen 1.2 0.24 7.9 0.03 4

Nitrate 0.05 0.01 10.2 0.00 5

Sulfate 56.9 11.19 10.6 1.06 8

Carbon Dioxide (estimated as the amount of Methane produced) 15 2.95 5.5 0.54 8

Soluble Competing Electron Acceptor Demand (lb.) 1.6

B. Solid-Phase Native Electron Acceptors Concentration Mass

Stoichiometric

demand

Hydrogen

Demand

(mg/L) (lb) (wt/wt h2) (lb)

Manganese (IV) (estimated as the amount of Mn (II) produced) 4.45 0.88 27.5 0.03 1

Iron (III) (estimated as the amount of Fe (II) produced) 0.019 0.00 55.9 0.00 1

Solid-Phase Competing Electron Acceptor Demand (lb.) 0.03

C. Soluble Contaminant Electron Acceptors Concentration Mass

Stoichiometric

demand

Hydrogen

Demand

(mg/L) (lb) (wt/wt h2) (lb)

Tetrachloroethene (PCE) 0.000 0.00 20.6 0.00 8

Trichloroethene (TCE) 1.500 0.29 21.7 0.01 6

Dichloroethene (cis-DCE, trans-DCE, and 1,1-DCE) 0.486 0.10 24.0 0.00 4

Vinyl Chloride (VC) 0.0027 0.00 31.0 0.00 2

Total Soluble Contaminant Electron Acceptor Demand (lb.) 0.02

D. Sorbed Contaminant Electron Acceptors Koc Soil Conc. Mass

Stoichiometric

demand

Hydrogen

Demand

(Soil Concentration = Koc x foc x Cgw) (mL/g) (mg/kg) (lb) (wt/wt h2) (lb)

Tetrachloroethene (PCE) 263 0.00 0.00 20.6 0.00 8

Trichloroethene (TCE) 107 1.61 1.35 21.7 0.06 6

Dichloroethene (cis-DCE, trans-DCE, and 1,1-DCE) 45 0.22 0.18 24.0 0.01 4

Vinyl Chloride (VC) 3.0 0.00 0.00 31.0 0.00 2

Total Sorbed Contaminant Electron Acceptor Demand (lb.) 0.07

4. Treatment Cell Electron-Acceptor Flux (per year)

A. Soluble Native Electron Acceptors Concentration Mass

Stoichiometric

demand

Hydrogen

Demand

(mg/L) (lb) (wt/wt h2) (lb)

Oxygen 1.2 0.30 7.9 0.04 4

Nitrate 0.1 0.01 10.2 0.00 5

Sulfate 57 14.33 10.6 1.36 8

Carbon Dioxide (estimated as the amount of Methane produced) 15 3.78 5.5 0.69 8

Total Competing Electron Acceptor Demand Flux (lb/yr) 2.1

Source Area Treatment System

Electron

Equivalents per

Mole

Electron

Equivalents per

Mole
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Table 1 Substrate Calculations in Hydrogen Equivalents

B. Soluble Contaminant Electron Acceptors Concentration Mass

Stoichiometric

demand

Hydrogen

Demand

(mg/L) (lb) (wt/wt h2) (lb)

Tetrachloroethene (PCE) 0.000 0.00 20.6 0.00 8

Trichloroethene (TCE) 0.000 0.00 21.7 0.00 6

Dichloroethene (cis-DCE, trans-DCE, and 1,1-DCE) 0.000 0.00 24.0 0.00 4

Vinyl Chloride (VC) 0.000 0.00 31.0 0.00 2

Total Soluble Contaminant Electron Acceptor Demand Flux (lb/yr) 0.00

Initial Hydrogen Demand First Year (lb) 4

Total Life-Cycle Hydrogen Demand (lb) 4

5. Design Factors and Total Hydrogen Demand

SOLUBLE SUBSTRATE DESIGN FACTOR: 6.0

SLOW RELEASE EDIBLE OIL DESIGN FACTOR: 27.0

Electron

Equivalents per

Mole
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Substrate Molecular Formula

Substrate

Molecular

Weight

(gm/mole)

Moles of Hydrogen

Produced per Mole of

Substrate1

Ratio of Hydrogen

Produced to

Substrate2 (gm/gm)

Lactic Acid (assuming 100%) C3H6O3 90.1 1.5 0.0336

Linoleic Acid (Soybean Oil, Corn Oil, Cotton Oil) C18H32O2 281 12 0.0862

Notes:

1. Listed values based on Appendix C of Final Principles and Practices of Enhanced Anaerobic Bioremediation of Chlorinated Solvents (AFCEE 2004) and experience at similar sites.

2. Ratio of hydrogen produced to substrate = (moles of hydrogen produced per mole of substrate x 2.016) / substrate molecular weight, where 2.016 is the molecular weight of

hydrogen (gm/mole)

Table 3
Estimated Substrate Requirements for Hydrogen Demand in Table 2

Landfill 6, Former Griffiss AFB

Design Life (years): 1

Substrate Design Factor

Pure Substrate Mass

Required to Fulfill

Hydrogen Demand1

Substrate Product

Required to Fulfill

Hydrogen Demand2

Substrate Mass

Required to Fulfill

Hydrogen Demand3

Effective Substrate

Concentration4

(pounds) (pounds) (milligrams) (mg/L)

Lactic Acid 6.0 686 686 3.11E+08 1,530

Linoleic Acid (Soybean Oil, Corn Oil, Cotton Oil) 27.0 1,202 1,202 5.45E+08 2,679
Notes:
1. Pure Substrate Mass Required to Fulfill Hydrogen Demand = (Total Life-cycle Hydrogen Demand [Table 1] x Design Factor) / Ratio of Hydrogen Produced to Substrate [Table 2]
2. Substrate Product Required to Fulfill Hydrogen Demand = Pure Substrate Mass Required to Fulfill Hydrogen Demand * percent substrate by weight

3. Substrate Mass Required to Fulfill Hydrogen Demand = Pure Substrate Mass Required to Fulfill Hydrogen Demand x 453.6 x 1000, where [453.6 x 1000] is the conversion from

pounds to milligrams.
4. Effective Substrate Concentration = Substrate Mass Required to Fulfill Hydrogen Demand / (Treatment Zone Total Pore Volume + (Average Groundwater Flux through the Treatment

Zone x Design Period of Performance)) x 3.7853, where 3.7853 is the conversion from gallons to liters.

Table 2 Substrate Calculations in Hydrogen Equivalents
Hydrogen Produced by Fermentation Reactions of Common Substrates

Landfill 6, Former Griffiss AFB
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Table 4 Substrate Calculations in Hydrogen Equivalents

Landfill 6, Former Griffiss AFB

Injection Points Total Volume Estimated Injection

Injection Injection Makeup Water + Injection Effective Radius of Time

Well Interval Spacing Volume Oil Component Lactic Acid pH Buffer Water Substrate Substrate Interval Porosity Influence at 5 gpm

ID (feet BGS) (feet) (gallons) (gallons) (pounds) (pounds) (gallons) (gallons) (pounds) (gallons) (feet) (percent) (feet) (hours)

LF6IW-01 37 to 47 5 26 26 206 125 17 1150 1,598 1,176 10 30% 4.1 3.9

LF6IW-02 45 to 55 5 26 26 206 125 17 1150 1,598 1,176 10 30% 4.1 3.9

LF6IW-03 37 to 47 5 26 26 206 125 17 1150 1,598 1,176 10 30% 4.1 3.9

LF6IW-04 45 to 55 5 26 26 206 125 17 1150 1,598 1,176 10 30% 4.1 3.9

LF6IW-05 37 to 47 5 26 26 206 125 17 1150 1,598 1,176 10 30% 4.1 3.9

LF6IW-06 45 to 55 5 26 26 206 125 17 1150 1,598 1,176 10 30% 4.1 3.9

TOTAL: 159 159 1,238 750 102 6,900 9,590 7,059 Days7: 3

SUBSTRATE CONCENTRATIONS

Final Percent Substrate by Weight: 3.6% Final Lactate Concentration: 12.8 grams/liter Percent Oil by Volume in Emulsion: 2.3%

Final Percent Water by Weight: 96.4% Final Oil Concentration: 21.1 grams/liter

EFFECTIVE TREATMENT ZONE CONCENTRATIONS

Design Life (years): 1 Final Lactate Treatment Zone Concentration: 1,675 mg/L Final Vegetable Oil Concentration (mg/L): 2,765

Treatment Zone Volume + Groundwater Flux Volume 53,759 gallons

Percentage of Treatment Zone Volume relative to Volume of Injected Fluid 13.1%

NOTES:

1. Soybean oil weighs approximately 7.8 lb/gal

2. Pounds per gallon of lactic acid = volume of makeup water x % lactic acid in solution (assumed) x weight of water

3. Weight of water = 8.3 lb/gal

4. % of lactic acid in solution = 1.3%

5. pH buffer to be injected at 2% of weight of water

6. pH buffer weighs approximately 11 lb/gal

7. Injection time in days assumes 8 hours/day.

Substrate Injection Mixture

100% Vegetable Oil

Injection Points (east to west)
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Table 1 Substrate Calculations in Hydrogen Equivalents

Building 817, Former Griffiss AFB (Primary Injection, Row Immediately Adjacent to Building 817)

NOTE: Shaded boxes are user input.

1. Treatment Zone Physical Dimensions Values Range Units
Width (Perpendicular to predominant groundwater flow direction) 90 1-10,000 feet

Length (Parallel to predominant groundwater flow) 19 1-1,000 feet

Saturated Thickness 5 1-100 feet

Treatment Zone Cross Sectional Area 450 -- ft
2

Treatment Zone Volume 8,550 -- ft
3

Treatment Zone Total Pore Volume (total volume x total porosity) 22,390 -- gallons

Treatment Zone Effective Groundwater Volume (total volume x effective porosity) 19,191 -- gallons

Design Period of Performance 3 .5 to 5 year

2. Treatment Zone Hydrogeologic Properties
Total Porosity 35% .05-50

Effective Porosity 30% .05-50

Average Aquifer Hydraulic Conductivity 40.9 .01-1000 ft/day

Average Hydraulic Gradient 0.032 0.1-0.0001 ft/ft

Average Groundwater Seepage Velocity through the Treatment Zone 4.4 -- ft/day

Average Groundwater Seepage Velocity through the Treatment Zone 1,592 -- ft/yr

Average Groundwater Flux through the Treatment Zone 1,608,409 -- gallons/year

Soil Bulk Density 1.5 1.4-2.0 gm/cm
3

Soil Fraction Organic Carbon (foc) 0.009 0.0001-0.1

3. Initial Treatment Cell Electron-Acceptor Demand (one total pore volume)

A. Aqueous-Phase Native Electron Acceptors Concentration Mass

Stoichiometric

demand

Hydrogen

Demand

(mg/L) (lb) (wt/wt h2) (lb)

Oxygen 8.2 1.53 7.9 0.19 4

Nitrate 1.2 0.22 10.2 0.02 5

Sulfate 11 2.06 10.6 0.19 8

Carbon Dioxide (estimated as the amount of Methane produced) 15 2.80 5.5 0.51 8

Soluble Competing Electron Acceptor Demand (lb.) 0.9

B. Solid-Phase Native Electron Acceptors Concentration Mass

Stoichiometric

demand

Hydrogen

Demand

(mg/L) (lb) (wt/wt h2) (lb)

Manganese (IV) (estimated as the amount of Mn (II) produced) 0.048 0.01 27.5 0.00 1

Iron (III) (estimated as the amount of Fe (II) produced) 0.92 0.17 55.9 0.00 1

Solid-Phase Competing Electron Acceptor Demand (lb.) 0.00

C. Soluble Contaminant Electron Acceptors Concentration Mass

Stoichiometric

demand

Hydrogen

Demand

(mg/L) (lb) (wt/wt h2) (lb)

Tetrachloroethene (PCE) 0.053 0.01 20.6 0.00 8

Trichloroethene (TCE) 0.068 0.01 21.7 0.00 6

Dichloroethene (cis-DCE, trans-DCE, and 1,1-DCE) 0.000 0.00 24.0 0.00 4

Vinyl Chloride (VC) 0.000 0.00 31.0 0.00 2

Total Soluble Contaminant Electron Acceptor Demand (lb.) 0.00

D. Sorbed Contaminant Electron Acceptors Koc Soil Conc. Mass

Stoichiometric

demand

Hydrogen

Demand

(Soil Concentration = Koc x foc x Cgw) (mL/g) (mg/kg) (lb) (wt/wt h2) (lb)

Tetrachloroethene (PCE) 263 0.13 0.10 20.6 0.00 8

Trichloroethene (TCE) 107 0.07 0.05 21.7 0.00 6

Dichloroethene (cis-DCE, trans-DCE, and 1,1-DCE) 45 0.00 0.00 24.0 0.00 4

Vinyl Chloride (VC) 3.0 0.00 0.00 31.0 0.00 2

Total Sorbed Contaminant Electron Acceptor Demand (lb.) 0.01

Source Area Treatment System
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Table 1 Substrate Calculations in Hydrogen Equivalents

4. Treatment Cell Electron-Acceptor Flux (per year)

A. Soluble Native Electron Acceptors Concentration Mass

Stoichiometric

demand

Hydrogen

Demand

(mg/L) (lb) (wt/wt h2) (lb)

Oxygen 8.2 110.06 7.9 13.93 4

Nitrate 1.2 15.70 10.2 1.54 5

Sulfate 11 147.64 10.6 13.98 8

Carbon Dioxide (estimated as the amount of Methane produced) 15 201.32 5.5 36.87 8

Total Competing Electron Acceptor Demand Flux (lb/yr) 66.3

B. Soluble Contaminant Electron Acceptors Concentration Mass

Stoichiometric

demand

Hydrogen

Demand

(mg/L) (lb) (wt/wt h2) (lb)

Tetrachloroethene (PCE) 0.000 0.00 20.6 0.00 8

Trichloroethene (TCE) 0.000 0.00 21.7 0.00 6

Dichloroethene (cis-DCE, trans-DCE, and 1,1-DCE) 0.000 0.00 24.0 0.00 4

Vinyl Chloride (VC) 0.000 0.00 31.0 0.00 2

Total Soluble Contaminant Electron Acceptor Demand Flux (lb/yr) 0.00

Initial Hydrogen Demand First Year (lb) 67

Total Life-Cycle Hydrogen Demand (lb) 200

5. Design Factors and Total Hydrogen Demand

SOLUBLE SUBSTRATE DESIGN FACTOR: 0.0

SLOW RELEASE EDIBLE OIL DESIGN FACTOR: 34.0

Electron

Equivalents per

Mole
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Equivalents per

Mole
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Substrate Molecular Formula

Substrate

Molecular

Weight

(gm/mole)

Moles of Hydrogen

Produced per Mole of

Substrate1

Ratio of Hydrogen

Produced to

Substrate2 (gm/gm)

Linoleic Acid (Soybean Oil, Corn Oil, Cotton Oil) C18H32O2 281 12 0.0862

Notes:

1. Listed values based on Appendix C of Final Principles and Practices of Enhanced Anaerobic Bioremediation of Chlorinated Solvents (AFCEE 2004) and experience at similar sites.

2. Ratio of hydrogen produced to substrate = (moles of hydrogen produced per mole of substrate x 2.016) / substrate molecular weight, where 2.016 is the molecular weight of

hydrogen (gm/mole)

Table 3 Estimated Substrate Requirements for Hydrogen Demand in Table 2
Building 817, Former Griffiss AFB (Primary Injection, Row Immediately Adjacent to Building 817)

Design Life (years): 3

Substrate Design Factor

Pure Substrate Mass

Required to Fulfill

Hydrogen Demand1

Substrate Product

Required to Fulfill

Hydrogen Demand2

Substrate Mass

Required to Fulfill

Hydrogen Demand3

Effective Substrate

Concentration4

(pounds) (pounds) (milligrams) (mg/L)
Linoleic Acid (Soybean Oil, Corn Oil, Cotton Oil) 34.0 78,807 78,807 3.57E+10 1,948

Notes:
1. Pure Substrate Mass Required to Fulfill Hydrogen Demand = (Total Life-cycle Hydrogen Demand [Table 1] x Design Factor) / Ratio of Hydrogen Produced to Substrate [Table 2]
2. Substrate Product Required to Fulfill Hydrogen Demand = Pure Substrate Mass Required to Fulfill Hydrogen Demand * percent substrate by weight

3. Substrate Mass Required to Fulfill Hydrogen Demand = Pure Substrate Mass Required to Fulfill Hydrogen Demand x 453.6 x 1000, where [453.6 x 1000] is the conversion from
pounds to milligrams.

4. Effective Substrate Concentration = Substrate Mass Required to Fulfill Hydrogen Demand / (Treatment Zone Total Pore Volume + (Average Groundwater Flux through the Treatment
Zone x Design Period of Performance)) x 3.7853, where 3.7853 is the conversion from gallons to liters.

Table 2 Substrate Calculations in Hydrogen Equivalents
Hydrogen Produced by Fermentation Reactions of Common Substrates

Building 817, Former Griffiss AFB (Primary Injection, Row Immediately Adjacent to Building 817)
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Table 4 Substrate Calculations in Hydrogen Equivalents

Building 817, Former Griffiss AFB (Primary Injection, Row Immediately Adjacent to Building 817)

Injection Points Total Volume Estimated Injection

Injection Injection Makeup Water + Injection Effective Radius of Time

Well Interval Spacing Volume Oil Component Lactic Acid pH Buffer Water Substrate Substrate Interval Porosity Influence at 7 gpm

ID (feet) (feet) (gallons) (gallons) (pounds)1
(pounds) (gallons) (gallons) (pounds) (gallons) (feet) (percent) (feet) (hours)

B817-IW1 14 to 19 10 90 90 702 0 45 3,000 747 3,090 5 30% 9.4 7.4

B817-IW2 14 to 19 10 90 90 702 0 45 3,000 747 3,090 5 30% 9.4 7.4

B817-IW3 14 to 19 10 90 90 702 0 45 3,000 747 3,090 5 30% 9.4 7.4

B817-IW4 14 to 19 10 90 90 702 0 45 3,000 747 3,090 5 30% 9.4 7.4

B817-IW5 14 to 19 10 90 90 702 0 45 3,000 747 3,090 5 30% 9.4 7.4

B817-IW6 14 to 19 10 90 90 702 0 45 3,000 747 3,090 5 30% 9.4 7.4

B817-IW7 14 to 19 10 90 90 702 0 45 3,000 747 3,090 5 30% 9.4 7.4

B817-IW8 14 to 19 10 90 90 702 0 45 3,000 747 3,090 5 30% 9.4 7.4

TOTAL: 80 720 720 5,616 0 360 24,000 5,976 24,720 Days2: 7

SUBSTRATE CONCENTRATIONS

Final Percent Substrate by Weight: 3.0% Final Fructose Concentration: 0.0 grams/liter Percent Oil by Volume in Emulsion: 3.0%

Final Percent Water by Weight: 97.0% Final Oil Concentration: 27.3 grams/liter

EFFECTIVE TREATMENT ZONE CONCENTRATIONS

Design Life (years): 3 Final Fructose Treatment Zone Concentration: 0 mg/L Final Vegetable Oil Concentration (mg/L): 1,993

Treatment Zone Volume + Groundwater Flux Volume 4,847,615 gallons

Percentage of Treatment Zone Volume relative to Volume of Injected Fluid 0.5%

NOTES:

1. Soybean oil weighs approximately 7.8 lb/gal

2. Injection time in days assumes 8 hours/day.

3. Weight of water = 8.3 lb/gal

4. pH buffer to be injected at 2% of weight of water

5. pH buffer weighs approximately 11 lb/gal

Substrate Injection Mixture

100% Vegetable Oil

Injection Points (east to west)

B817 Injection Calcs.xls 4 4/18/2008



 

 
 G-1 

  
 

 
 
B775 Sanitary Sewer 
Correspondence 
 
 
 
 
 

G 



Appendix F.txt
From: Clifford, Bruce [bclifford@romecitygov.com]
Sent: Tuesday, April 24, 2007 1:03 PM
To: Murphy, Andrew (Buffalo)
Subject: RE: Potential Discharge-former Griffiss AFB

Dear Mr. Murphy,

 

A review of analysis data submitted in letter dated 2/23.07 indicates pollutant 
level from this site may be acceptable for discharge to the

City of Rome sanitary sewer without pretreatment. Any increased changes in pollutant
levels may require pretreatment prior to discharge. A permit from this office would 
be required, included in this permit would be flow restriction and a fee to 
discharge. A plumbing permit would also be required to connect to the sanitary 
sewer.  

Please keep this office informed. Thank You,

Bruce Clifford

IPP Coordinator

--------------------------------------------------------------------------------

From: Murphy, Andrew (Buffalo) [mailto:AMurphy@ene.com] 
Sent: Tuesday, April 24, 2007 9:15 AM
To: Clifford, Bruce
Subject: 
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Features
n Powered for Continuous Operation: All rat-

ings are within the working limits of the motor 
as recommended by the motor manufacturer. 
Pump can be operated continuously without 
damage to the motor. 

n Field Serviceable: Units have left hand 
threads and are field serviceable with common 
tools and readily available repair parts.

n Sand Handling Design: Our face clearance, 
floating impeller stack has proven itself for 
over 40 years as a superior sand handling, 
durable pump design.

n FDA Compliant Non-Metallic Parts: Impellers, 
diffusers and bearing spiders are constructed 
of glass filled engineered composites. They are 
corrosion resistant and non-toxic.

n Discharge Head/Check Valve: Cast 303 stain-
less steel for strength and durability. Two cast-
in safety line loops for installer convenience. 
The built-in check valve is constructed of stain-
less steel and FDA compliant BUNA rubber for 
abrasion resistance and quiet operation.

n Motor Adapter: Cast 303 stainless steel for 
rigid, accurate alignment of pump and mo-
tor. Easy access to motor mounting nuts using 
standard open end wrench.  

n Stainless Steel Casing: Polished stainless steel 
is strong and corrosion resistant.

n Hex Shaft Design: Six sided shafts for positive 
impeller drive.

n Engineered Polymer Bearings: The propri-
etary, engineered polymer bearing material 
is strong and resistant to abrasion and wear. 
The enclosed upper bearing is mounted in a 
durable Noryl® bearing spider for excellent 
abrasion resistance.

ITT
Goulds Pumps
5GS, 7GS, 10GS, 
13GS, 18GS, 25GS
60 Hz Standard Capacity  
4" Submersible Pumps

Goulds Pumps is a brand of ITT Water Technology, Inc. 
- a subsidiary of ITT Industries, Inc.

www.goulds.com

Engineered for life

Residential Water Systems
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GOULDS PUMPS
Residential Water Systems

Specifications

Horsepower Code
      05 = 1⁄ 2
      07 = 3⁄4
      10 = 1
      15 = 11⁄ 2
      20 = 2
      30 = 3
      50 = 5

GPM at Best
Efficiency

5   GS   05   4   1    2   ( C )

GS Pump Series

Voltage
1 = 115 V
2 = 230 V
3 = 380 V
4 = 460 V
7 = 575 V

Phase
1 = 1 Phase 3 Wire
2 = 1 Phase 2 Wire
3 = 3 Phase 3 Wire

4 = 4" Motor

5, 7, 10, 13, 18, 25 Blank = w/ F.E. Motor
C = CentriPro Motor
L = Less Control Box
R = Reduced Stage

1⁄ 2 or 5 HP
CL = w/CentriPro Motor,

less Control Box
RL = Reduced Stage /

less Control Box
RCL = Reduced Stage /

CentriPro Motor
less Control Box

® Canadian Standards Association

ul®

Underwriters Laboratories

“GS” Series Materials of Construction

		  Flow 	 Horse-	 Best	
Discharge

	 Minimum 
	Model	 Range	 power	 Efficiency		  Well	 Rotation①

		  GPM	 Range	 GPM	 Connection	 Size
	 5GS	 1.2 – 7.5	 ½ – 2	 5	 1¼	 4"	 CCW
	 7GS	 1.5 – 10	 ½ – 3	 7	 1¼	 4"	 CCW
	 10GS	 3 – 16	 ½ – 5	 10	 1¼	 4"	 CCW
	 13GS	 4 – 20	 ½ – 3	 13	 1¼	 4"	 CCW
	 18GS	 6 – 28	 ½ – 5	 18	 1¼	 4"	 CCW
	 25GS	 8 – 33	 1 – 5	 25	 1¼	 4"	 CCW

① Rotation is counterclockwise when observed from pump discharge end.

	 Part Name 	  Material
	 Discharge Head	 AISI 303 SS
	 Check Valve Poppet	 AISI 304 SS
	 Check Valve Seal	 BUNA, FDA compliant
	 Check Valve Seat	 AISI 304 SS
	 Check Valve Retaining Ring	 AISI 302 SS
	 Bearing Spider – Upper	 Noryl® GFN2
	 Bearing	 Proprietary Engineered Polymer
	 Klipring	 AISI 301 SS
	 Diffuser	 Lexan®

	 Impeller	 Noryl®

	 Bowl	 AISI 304 SS
	 Intermediate Sleeve* 	 AISI 304 SS, Powder Metal
	 Intermediate Shaft Coupling*	 AISI 304 SS, Powder Metal
	 Intermediate Bearing Spider*	 Glass Filled Engineered Composite
	 Intermediate Bearing Spider*	 AISI 303 SS	
	 Shim	 AISI 304 SS 
	 Screws – Cable Guard	 AISI 304 SS
	 Motor Adapter	 AISI 303 SS
	 Casing	

AISI 304 SS
	 Shaft	
	 Coupling	 AISI 304 SS, Powder Metal
	 Cable Guard	 AISI 304 SS
	 Suction Screen	 AISI 304 SS

*See repair parts for where used.

ANSI/NSF 61 - Drinking Water System Components 4P49

Goulds Pumps is ISO 9001 Registered.

UL®

CLASSIFIED

EPH

NOMENCLATURE

AGENCY LISTINGS
All factory assembled, complete pump/motor assemblies are UL778 
and CSA listed. All pumps and motors comply with ANSI/NSF 61-
1992. Motors are UL778 recognized.

WATER END DATA

	 Series	 Model	 Required H.P.	 Stages
	 Water End

					     Length (in)	 Wt (lbs)
		  5GS05R	 .5	 9	 12.9	 8
		  5GS05R	 .5	 12	 15.0	 9
	

5GS
	 5GS07	 .75	 15	 17.0	 11

		  5GS10	 1	 20	 21.7	 13
		  5GS15	 1.5	 26	 25.8	 15
		  5GS20	 2	 33	 31.6	 19
		  7GS05R	 .5	 7	 11.7	 6
		  7GS05R	 .5	 10	 13.8	 7
		  7GS07	 .75	 13	 16.0	 8
	 7GS	 7GS10	 1	 17	 18.8	 9
		  7GS15	 1.5	 22	 23.6	 12
		  7GS20	 2	 27	 27.2	 13
		  7GS30	 3	 34	 33.2	 18
		  10GS05R	 .5	 5	 10.1	 6
		  10GS05	 .5	 7	 11.5	 7
		  10GS07	 .75	 10	 13.6	 8
		  10GS10	 1	 12	 15.0	 9
	 10GS	 10GS15	 1.5	 17	 18.4	 12
		  10GS20	 2	 20	 21.7	 13
		  10GS30	 3	 27	 27.5	 18
		  10GS50R	 5	 35	 33.0	 21
		  10GS50	 5	 42	 40.2	 24
		  13GS05	 .5	 5	 10.1	 6
		  13GS07	 .75	 7	 11.5	 7
	

13GS
	 13GS10	 1	 10	 13.6	 8

		  13GS15	 1.5	 12	 15.0	 9
		  13GS20	 2	 17	 18.4	 12
		  13GS30	 3	 21	 22.3	 15
		  18GS75	 .75	 6	 11.8	 7
		  18GS10	 1	 8	 13.5	 8
		  18GS15	 1.5	 11	 16.1	 10
	 18GS	 18GS20	 2	 14	 18.6	 11
		  18GS30	 3	 19	 24.1	 15
		  18GS50R	 5	 24	 28.3	 17
		  18GS50	 5	 30	 34.4	 21
		  25GS10	 1	 7	 13.4	 8
		  25GS15	 1.5	 9	 15.3	 9
	

25GS
	 25GS20	 2	 11	 17.2	 10

		  25GS30	 3	 15	 20.9	 14
		  25GS50R	 5	 22	 28.7	 17
		  25GS50	 5	 26	 33.4	 21

See price book for complete order numbers.
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GOULDS PUMPS
Residential Water Systems

NEMA Motor
•	Corrosion resistant stainless steel construction.

•	Built-in surge arrestor is provided on single phase 	motors 
through 5 HP.

•	Stainless steel splined shaft.

•	Hermetically sealed windings.

•	Replaceable motor lead assembly.

•	UL 778 recognized.

•	NEMA mounting dimensions.

•	Control box is required with 3 wire single phase units.

•	Three phase units require a magnetic starter with three leg 
protection. Magnetic starter and heaters must be ordered 
separately.

CentriPro 4" Single-Phase Motors

	 Order No.	 Type	 HP	 Volts	 Length (in)	 Weight (lb)
	 M05421		  .5	 115	 11.0	 19.2
	 M05422	

2-wire
	 .5	 230	 11.0	 19.2

	 M07422	
PSC

	 .75	 230	 12.4	 22.7
	 M10422		  1	 230	 13.3	 24.5
	 M15422		  1.5	 230	 14.9	 28.9
	 M05411		  .5	 115	 10.0	 18.9
	 M05412		  .5	 230	 9.7	 18.1
	 M07412	 3-wire	 .75	 230	 10.8	 21.4
	 M10412		  1	 230	 11.7	 23.1
	 M15412		  1.5	 230	 13.6	 27.4

Franklin Electric 4" Single-Phase Motors

	 Order No.	 Type	 HP	 Volts	 Length (in)	 Weight (lb)
	 S04932		  .5	 115	 9.5	 18
	 S04942	 2-wire	 .5	 230	 9.5	 18
	 S05942	 Split-	 .75	 230	 10.7	 21
	 S06942	 Phase	 1	 230	 11.8	 24
	 S07942		  1.5	 230	 15.1	 31
	 S04930		  .5	 115	 9.5	 19
	 S04940		  .5	 230	 9.5	 19
	 S05940		  .75	 230	 10.7	 21
	 S06940		  1	 230	 11.8	 24
	 S07940	 3-wire	 1.5	 230	 13.6	 28
	 S08940		  2	 230	 15.1	 33
	 S09940		  3	 230	 19.1	 41
	 S09940HT		  3	 230	 22.2	 55
	 S10940		  5	 230	 28.2	 70

Franklin Electric 4" Three-Phase Motors

	 Order No.	 HP	 Volts	 Length (in)	 Weight (lb)
	 S04978		  200
	 S04970	 .5	 230	 9.5	 18
	 S04975		  460		
	 S05978		  200
	 S05970	 .75	 230	 10.7	 21
	 S05978		  460		
	 S06978		  200
	 S06970	 1	 230	 11.8	 24
	 S06975		  460		
	 S07978		  200
	 S07970	

1.5
	 230	

11.8	 24
	 S07975		  460		
	 S07979		  575		
	 S08978		  200
	 S08970	

2
	 230	

13.6	 28
	 S08975		  460		
	 S08979		  575		
	 S09978		  200
	 S09970	

3
	 230	

16.1	 35
	 S09975		  460		
	 S09979		  575		
	 S09978HT	

3
 	 200

	 S09970HT	
High

 	 230	
19.2	 42

	 S09975HT	
Thrust

	 460		
	 S09979HT		  575		
	 S10978		  200
	 S10970	

5
	 230	

22.2	 55
	 S10975		  460		
	 S10979		  575		
	 S119784		  200
	 S119704	 7.5	 230	 28.2	 70
	 S119754		  460		
	 S129724	 10	 460	 30.5	 75

3.75"

3.90"
Effective
diameter

with cable
guard

MOTOR

W.E.

DISCHARGE 1¼" NPT
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            	                     Depth to Water in Feet/Ratings in GPM (Gallons per Minute)
				    20	 40	 60	 80	 100	 120	 140	 160	 180	 200	 220	 240	 260	 280	 300	 340	 380	 420	 460	 500	 540	 580	 620	 660	 700	 740	 780	 820	 860	 900	 940	 980	1020
			   0					     7.5	 7.2	 6.8	 6.3	 5.8	 5.2	 4.7	 3.8	 2.9
			   20			   7.4	 7.1	 6.7	 6.2	 5.7	 5.1	 4.4	 3.7	 2.6
	
5GS05R	 ½

	 30		  7.3	 6.9	 6.6	 6.0	 5.6	 5.0	 4.3	 3.4	 2.3
			   40	 7.3	 6.9	 6.5	 6.0	 5.5	 4.9	 4.2	 3.4	 2.2
			   50	 6.9	 6.5	 5.9	 5.4	 4.9	 4.1	 3.2	 2.0
			   60	 6.2	 5.6	 5.2	 4.6	 3.8	 2.7	 1.2
	 Shut-off PSI		  120	112	 103	 94	 86	 77	 68	 60	 51	 42	 34	 25	 16
			   0							       7.4	 7.2	 6.9	 6.6	 6.3	 5.9	 5.4	 5.0	 4.5	 3.4
			   20					     7.4	 7.2	 6.9	 6.5	 6.1	 5.7	 5.3	 4.9	 4.4	 3.8	 3.2	 1.3
	
5GS05	 ½

	 30			   7.7	 7.4	 7.1	 6.8	 6.4	 6.0	 5.6	 5.2	 4.8	 4.3	 3.7	 3.1	 2.2
			   40			   7.4	 7.1	 6.7	 6.4	 6.0	 5.6	 5.2	 4.7	 4.2	 3.6	 3.0	 2.2
			   50	 7.6	 7.3	 7.0	 6.7	 6.3	 6.0	 5.5	 5.1	 4.6	 4.1	 3.5	 2.9	 2.0
			   60	 7.0	 6.7	 6.5	 6.2	 5.8	 5.4	 5.0	 4.6	 4.0	 3.4	 2.6	 1.2
	 Shut-off PSI		  166	156	 147	 139	 130	 121	 113	 104	 95	 87	 78	 69	 61	 52	 43	 26
			   0									         7.5	 7.3	 7.1	 6.9	 6.7	 6.4	 6.1	 5.6	 5.0	 4.2	 3.3	 2.0
			   20							       7.5	 7.3	 7.1	 6.8	 6.6	 6.4	 6.1	 5.8	 5.5	 4.8	 4.1	 3.1	 1.8
	
5GS07	 ¾

	 30					     7.6	 7.4	 7.2	 7.0	 6.8	 6.5	 6.3	 6.0	 5.7	 5.4	 5.1	 4.4	 3.5	 2.2
			   40				    7.6	 7.4	 7.2	 7.0	 6.8	 6.5	 6.3	 6.0	 5.7	 5.4	 5.1	 4.7	 3.9	 2.9	 1.6
			   50			   7.6	 7.4	 7.2	 6.9	 6.7	 6.5	 6.2	 6.0	 5.7	 5.3	 5.0	 4.7	 4.3	 3.4	 2.2
			   60	 7.5	 7.3	 7.1	 6.9	 6.8	 6.5	 6.3	 6.1	 5.8	 5.5	 5.2	 4.9	 4.5	 4.1	 3.7	 2.6	 1.2
	 Shut-off PSI		  225	216	 208	 199	 190	 182	 173	 166	 156	 147	139	 130	121	113	 104	 87	 69	 52	 35	 17
			   0											           7.6	 7.5	 7.3	 7.1	 6.9	 6.6	 6.1	 5.7	 5.2	 4.6	 3.9	 3.1	 2.1	
			   20										          7.4	 7.3	 7.1	 6.9	 6.7	 6.5	 6.0	 5.6	 5.1	 4.5	 3.8	 3.0	 2.0
	
5GS10	 1

	 30									         7.4	 7.2	 7.1	 6.9	 6.6	 6.4	 6.2	 5.8	 5.3	 4.7	 4.1	 3.3	 2.4	
			   40								        7.4	 7.2	 7.0	 6.8	 6.6	 6.4	 6.2	 6.0	 5.5	 5.0	 4.4	 3.7	 2.9	 1.8
			   50						      7.5	 7.4	 7.2	 7.0	 6.8	 6.6	 6.4	 6.2	 6.0	 5.7	 5.2	 4.6	 4.0	 3.2	 2.2	
			   60				    7.5	 7.4	 7.2	 7.0	 6.9	 6.7	 6.5	 6.4	 6.2	 6.0	 5.7	 5.5	 5.0	 4.4	 3.6	 2.7	 1.2	
	 Shut-off PSI					     253	 245	 234	 227	 219	 210	 201	193	 184	175	167	 158	 141	123	106	 89	 71	 54	 37	 19		
			   0													             7.5	 7.3	 7.2	 6.9	 6.7	 6.5	 6.2	 5.9	 5.5	 5.1	 4.7	 4.3	 3.8	 3.3	 2.6	 1.7
			   20											           7.4	 7.3	 7.1	 7.0	 6.9	 6.7	 6.4	 6.1	 5.8	 5.4	 5.1	 4.7	 4.2	 3.7	 3.2	 2.5
	 5GS15	 1½	 30										          7.4	 7.2	 7.1	 7.0	 6.9	 6.8	 6.5	 6.3	 6.0	 5.6	 5.2	 4.8	 4.4	 4.0	 3.4	 2.8	 2.0
			   40								        7.5	 7.4	 7.2	 7.1	 7.0	 6.9	 6.8	 6.7	 6.4	 6.1	 5.8	 5.4	 5.0	 4.6	 4.2	 3.7	 3.1	 2.4	 1.4
			   50							       7.5	 7.3	 7.2	 7.1	 7.0	 6.9	 6.8	 6.6	 6.5	 6.2	 5.9	 5.5	 5.2	 4.8	 4.3	 3.9	 3.4	 2.7	 1.8
			   60						      7.5	 7.3	 7.2	 7.1	 7.0	 6.8	 6.7	 6.6	 6.5	 6.3	 6.0	 5.7	 5.3	 4.9	 4.5	 4.1	 3.6	 3.0	 2.2	 1.2		
	 Shut-off PSI							       325	 317	 308	 299	 291	282	 273	265	256	 247	 230	213	195	178	 161	143	126	109	 91	 74	 57	 39	 22
			   0																			                   7.6	 7.3	 7.0	 6.7	 6.4	 6.1	 5.7	 5.4	 4.9	 4.6	 4.1	 3.6	 3.1	 2.5	 1.9
			   20																		                  7.5	 7.2	 7.0	 6.7	 6.3	 6.0	 5.7	 5.3	 4.9	 4.5	 4.0	 3.6	 3.0 	2.4	 1.7
	
5GS20	 2

	 30																	                 7.6	 7.4	 7.1	 6.8	 6.5	 6.1	 5.8	 5.5	 5.1	 4.7	 4.2	 3.8	 3.3	 2.7	 2.1	 1.2
			   40																	                 7.5	 7.2	 6.9	 6.6	 6.3	 6.0	 5.6	 5.2	 4.8	 4.5	 4.0	 3.5	 3.0	 2.3	 1.6
			   50																                7.6	 7.3	 7.0	 6.7	 6.4	 6.1	 5.8	 5.4	 5.0	 4.6	 4.2	 3.7	 3.2	 2.6	 1.9
			   60																                7.4	 7.2	 6.9	 6.6	 6.2	 5.9	 5.5	 5.2	 4.8	 4.4	 3.9	 3.4	 2.9	 2.2	 1.5
	 Shut-off PSI																	                 322	305	288	270	 253	236	219	201	 184	167	 149	132	115	 97	 80	 63	 45	 28

Model 5GS
selection chart  

Horsepower Range ½ – 2, Recommended Range 1.2 – 7.5 GPM, 60 Hz, 3450 RPM

		  HP	 PSIPump
Model
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            	                     Depth to Water in Feet/Ratings in GPM (Gallons per Minute)
				    200	 220	 240	 260	 280	 300	 340	 380	 420	 460	 500	 540	 580	 620	 660	 700	 740	 780	 820	 860	 900	 940	 980	 1020	1060	1100	1140
			   0								        10.2	 9.3	 8.5	 7.6	 6.8	 5.9	 4.7	 2.6
			   20							       10.1	 9.2	 8.3	 7.5	 6.7	 5.8	 4.5	 2.1
	
7GS15	 1½

	 30						      10.4	 9.6	 8.7	 7.8	 7.0	 6.2	 5.1	 3.3
			   40					     10.3	 9.9	 9.1	 8.2	 7.4	 6.6	 5.6	 4.2	 1.6
			   50				    10.3	 9.9	 9.4	 8.6	 7.7	 6.9	 6.0	 4.9	 2.9
			   60			   10.2	 9.8	 9.4	 8.9	 8.1	 7.2	 6.4	 5.4	 3.9
	 Shut-off PSI					    194	 186	 177	 168	 151	 134	 116	 99	 82	 64	 47	 30	 12
			   0											           9.8	 9.3	 8.7	 8.4	 7.8	 7.1	 6.3	 5.4	 4.5	 3.5	 2.2
			   20										          9.8	 9.3	 8.7	 8.4	 7.7	 6.9	 6.2	 5.3	 4.3	 3.2	 2.8
	
7GS20	 2

	 30									         9.9	 9.5	 9.0	 8.5	 7.9	 7.2	 6.4	 5.7	 4.4	 3.7
			   40								        10.0	 9.7	 9.2	 8.7	 8.3	 7.5	 6.7	 6.0	 5.2	 4.1	 3.0
			   50								        9.9	 9.4	 8.9	 8.5	 7.8	 7.2	 6.3	 5.5	 4.7	 3.5
			   60							       10.0	 9.6	 9.1	 8.7	 8.2	 7.4	 6.6	 5.8	 5.0	 4.0
	 Shut-off PSI									        268	 251	 234	 216	 199	 182	 165	 147	 130	 113	 95	 80	 61
			   0														              9.8	 9.5	 9.2	 8.7	 8.3	 7.9	 7.4	 6.8	 6.2	 5.4	 4.7	 3.9	 3.0	 2.0
			   20													             9.8	 9.4	 9.2	 8.7	 8.3	 7.8	 7.2	 6.7	 6.2	 5.3	 4.5	 3.7	 3.3	 1.7
	
7GS30	 3

	 30												            10.0	 9.6	 9.2	 8.8	 8.5	 8.0	 7.5	 6.9	 6.3	 5.7	 4.8	 4.1	 3.2	 2.3
			   40											           10.0	 9.7	 9.4	 9.0	 8.6	 8.2	 7.7	 7.2	 6.6	 5.9	 5.2	 4.4	 3.6	 2.7	 1.7
			   50											           9.9	 9.5	 9.2	 8.7	 8.4	 7.9	 7.4	 6.8	 6.3	 5.5	 4.8	 3.9	 3.1	 2.2
			   60										          10.0	 9.7	 9.3	 9.0	 8.6	 8.1	 7.6	 7.0	 6.5	 5.8	 5.1	 4.2	 3.4	 2.5	 1.5
	 Shut-off PSI												           320	 303	 286	 268	 251	 234	 216	 199	 182	 165	 147	 130	 113	 95	 78	 61	 43	 27

Model 7GS
selection chart  

Horsepower Range ½ – 1, Recommended Range 1.5 – 10 GPM, 60 Hz, 3450 RPM

            	                     Depth to Water in Feet/Ratings in GPM (Gallons per Minute)
				    20	 40	 60	 80	 100	 120	 140	 160	 180	 200	 220	 240	 260	 280	 300	 320	 340	 360	 380	 400	 420	 440	 460	 480	 500	 540	 580	 620
			   0						      10.2	 8.9	 7.5	 5.9	 3.6
			   20				    9.8	 8.5	 7.0	 5.3	 2.5
	
7GS05R	 ½R

	 30			   9.6	 8.3	 6.8	 4.9	 1.9
			   40		  9.4	 8.1	 6.5	 4.6	 1.2
			   50	 9.2	 7.8	 6.3	 4.2	 0.5
			   60	 7.6	 6.0	 3.8
	 Shut-off PSI		  85	 77	 68	 59	 51	 42	 33	 25	 16	 7
			   0								        10.1	 9.2	 8.3	 7.4	 6.3	 5.0	 3.4
			   20						      9.8	 9.0	 8.1	 7.1	 6.0	 4.6	 2.7
	
7GS05	 ½

	 30					     9.7	 8.8	 7.9	 6.9	 5.8	 4.3	 2.4
			   40			   10.4	 9.6	 8.7	 7.8	 6.7	 5.6	 4.1	 2.0
			   50		  10.3	 9.4	 8.5	 7.6	 6.6	 5.4	 3.8	 1.7
			   60	 10.2	 9.3	 8.4	 7.5	 6.4	 5.1	 3.5
	 Shut-off PSI		  125	 116	 107	 99	 90	 81	 73	 64	 55	 47	 38	 29	 21	 12
			   0											           10.0	 9.3	 8.6	 7.9	 7.1	 6.2	 5.2	 4.0	 2.4
			   20								        10.4	 9.8	 9.1	 8.4	 7.7	 6.9	 6.0	 4.9	 3.5	 1.8
	
7GS07	 ¾

	 30							       10.3	 9.7	 9.0	 8.3	 7.5	 6.7	 5.8	 4.7	 3.3	 1.5
			   40						      10.2	 9.5	 8.9	 8.2	 7.4	 6.6	 5.6	 4.5	 3.1
			   50					     10.1	 9.4	 8.8	 8.1	 7.3	 6.5	 5.5	 4.3	 2.8
			   60				    10.0	 9.3	 8.7	 7.9	 7.2	 6.3	 5.3	 4.1	 2.5
	 Shut-off PSI					     140	 131	 122	 114	 105	 96	 88	 79	 70	 62	 53	 44	 36	 27	 18	 10
			   0														              10.1	 9.6	 9.0	 8.5	 7.9	 7.3	 6.7	 6.0	 5.3	 4.4	 3.4	 2.1
			   20											           10.4	 9.9	 9.4	 8.9	 8.3	 7.7	 7.1	 6.5	 5.8	 5.0	 4.1	 3.0	 1.6
	
7GS10	 1

	 30										          10.3	 9.9	 9.3	 8.8	 8.2	 7.6	 7.0	 6.4	 5.7	 4.9	 4.0	 2.8
			   40									         10.3	 9.8	 9.2	 8.7	 8.1	 7.5	 6.9	 6.3	 5.6	 4.8	 3.8	 2.6
			   50								        10.2	 9.7	 9.2	 8.6	 8.0	 7.4	 6.8	 6.2	 5.4	 4.6	 3.7	 2.4
			   60							       10.1	 9.6	 9.1	 8.5	 7.9	 7.3	 6.7	 6.0	 5.3	 4.5	 3.5	 2.2
	 Shut-off PSI								        166	 158	 149	 140	 132	 123	 114	 106	 97	 88	 80	 71	 62	 54	 45	 36	 28	 19	 10

		  HP	 PSI

Horsepower Range 1½ – 3, Recommended Range 1.5 – 10 GPM, 60 Hz, 3450 RPM

Pump
Model

Pump
Model		  HP	 PSI



�

GOULDS PUMPS
Residential Water Systems

         	                     Depth to Water in Feet/Ratings in GPM (Gallons per Minute)
				    340	 380	 420	 460	 500	 540	 580	 620	 660	 700	 740	 780	 820	 860	 900	 940	 980	 1020	 1060
			   0					     15.6	 15.1	 14.6	 14.2	 13.7	 13.3	 12.8	 12.3	 11.7	 11.0	 10.2	 9.2	 7.9	 6.3	 4.3
			   20			   16.0	 15.5	 15.0	 14.6	 14.1	 13.6	 13.2	 12.7	 12.2	 11.6	 10.9	 10.1	 9.0	 7.6	 6.0	 3.9
	
10GS50R	 5

	 30			   15.7	 15.3	 14.8	 14.3	 13.8	 13.4	 12.9	 12.4	 11.9	 11.2	 10.4	 9.5	 8.2	 6.7	 4.9
			   40		  16.0	 15.5	 15.0	 14.5	 14.0	 13.6	 13.1	 12.6	 12.1	 11.5	 10.8	 9.9	 8.8	 7.4	 5.7	 3.6
			   50		  15.7	 15.2	 14.7	 14.2	 13.8	 13.3	 12.9	 12.4	 11.8	 11.1	 10.3	 9.3	 8.0	 6.5	 4.5
			   60	 15.9	 15.4	 14.9	 14.4	 14.0	 13.5	 13.0	 12.6	 12.0	 11.4	 10.7	 9.7	 8.6	 7.2	 5.4	 3.2
	 Shut-off PSI			   341	 324	 306	 289	 272	 255	 237	 220	 203	 185	 168	 151	 133	 116	 99	 81	 64	 47	 29

            	                     Depth to Water in Feet/Ratings in GPM (Gallons per Minute)
				    20	 40	 60	 80	 100	 120	 140	 160	 180	 200	 220	 240	 260	 280	 300	 340	 380	 420	 460	 500	 540	 580	 620	 660	 700	 740	 780	 820
			   0			   15.6	 14.0	 12.4	 10.4	 6.5
			   20	 15.4	 13.5	 11.5	 9.2	 6.0
	
10GS05R	 ½

	 30	 13.0	 11.1	 8.0	 4.0
			   40	 11.0	 7.9	 3.0
			   50	 7.0
			   60
	 Shut-off PSI			   61	 53	 44	 34	 26	 18	 10
			   0				    16.0	 15.3	 14.3	 12.8	 11.3	 9.0	 6.4
			   20		  15.9	 14.9	 13.8	 12.5	 10.8	 8.3	 4.8
	
10GS05	 ½

	 30	 15.7	 14.6	 13.5	 12.3	 10.5	 7.8	 4.0
			   40	 14.5	 13.4	 12.0	 10.3	 7.5	 3.0
			   50	 13.0	 11.5	 9.8	 7.2
			   60	 11.3	 9.0	 6.4
	 Shut-off PSI	 		  89	 81	 72	 63	 55	 46	 37	 29	 20	 11
			   0						      16.0	 15.2	 14.3	 13.4	 12.5	 11.5	 10.3	 9.0	 7.0	 4.0
			   20				    15.8	 15.0	 14.0	 13.0	 12.3	 11.2	 10.2	 8.5	 6.0
	
10GS07	 ¾

	 30			   15.7	 14.8	 13.9	 12.8	 12.0	 11.0	 9.8	 8.2	 5.5
			   40		  15.6	 14.7	 13.8	 12.7	 11.9	 10.8	 9.7	 8.1	 5.2
			   50	 15.3	 14.4	 13.5	 12.6	 11.6	 10.5	 9.4	 7.5	 4.8
			   60	 14.3	 13.4	 12.5	 11.5	 10.3	 9.0	 7.0	 4.0
	 Shut-off PSI			   130	 121	 113	 104	 95	 87	 78	 69	 61	 52	 43	 35	 26	 17	 9
			   0								        15.8	 15.2	 14.5	 13.7	 12.8	 12.0	 11.0	 10.0	 6.7
			   20						      15.7	 14.9	 14.3	 13.5	 12.7	 11.7	 10.6	 9.6	 8.1	 6.5
	
10GS10	 1

	 30				    16.0	 15.6	 14.8	 14.2	 13.3	 12.5	 11.6	 10.4	 9.4	 7.8	 5.5	 3.0
			   40			   16.0	 15.5	 14.7	 14.1	 13.2	 12.4	 11.5	 10.3	 9.1	 7.4	 5.0	 3.0
			   50			   15.3	 14.6	 13.9	 13.0	 12.3	 11.3	 10.1	 8.9	 7.0	 4.3
			   60	 15.8	 15.2	 14.5	 13.7	 12.8	 12.0	 11.0	 10.0	 8.6	 6.7	 4.0
	 Shut-off PSI			   158	 150	 141	 132	 124	 115	 106	 98	 89	 81	 72	 63	 55	 46	 37	 20
			   0												            15.7	 15.3	 14.8	 14.4	 13.3	 12.2	 10.9	 9.3	 7.1	 3.0
			   20									         16.0	 15.6	 15.2	 14.7	 14.3	 13.7	 13.2	 11.9	 10.6	 9.0	 6.5
	
10GS15	 1½

	 30								        15.9	 15.5	 15.2	 14.6	 14.2	 13.5	 13.1	 12.6	 11.3	 9.7	 7.6	 4.0
			   40							       15.8	 15.5	 15.1	 14.6	 14.2	 13.5	 13.0	 12.5	 11.8	 10.3	 8.8	 6.0
			   50						      15.7	 15.4	 14.9	 14.5	 14.0	 13.4	 12.8	 12.3	 11.7	 11.0	 9.4	 7.4	 3.4
			   60					     15.7	 15.3	 14.8	 14.4	 13.9	 13.3	 12.8	 12.2	 11.6	 10.9	 10.1	 8.1	 5.6
	 Shut-off PSI							       197	 188	 180	 171	 162	 154	 144	 136	 128	 119	 110	 93	 76	 58	 41	 24	 6
			   0														              16.0	 15.7	 14.9	 14.2	 13.4	 12.4	 11.4	 10.0	 8.2	 5.8	
			   20												            15.9	 15.5	 15.3	 14.8	 14.1	 13.2	 12.2	 11.0	 9.9	 8.0	 5.2	
	
10GS20	 2

	 30											           15.8	 15.4	 15.1	 14.7	 14.4	 13.5	 12.7	 11.7	 10.3	 8.8	 6.5	
			   40										          15.8	 15.4	 15.1	 14.7	 14.4	 14.0	 12.9	 12.2	 10.9	 9.5	 7.8	 3.9	
			   50								        16.1	 15.7	 15.3	 15.0	 14.6	 14.2	 14.0	 13.4	 12.5	 11.5	 10.1	 8.5	 6.0	
			   60							       16.0	 15.7	 15.3	 14.9	 14.5	 14.2	 13.8	 13.4	 12.8	 11.8	 10.7	 9.1	 7.2	 3.4
	 Shut-off PSI									         225	 216	 208	 199	 190	 182	 173	 164	 156	 139	 121	 104	 87	 69	 52	 35	 17
			   0																	                 15.8	 15.2	 14.6	 14.0	 13.3	 12.6	 11.9	 11.0	 10.0	 9.0	 7.5	 5.8	
			   20																                15.7	 15.1	 14.5	 13.9	 13.2	 12.5	 11.8	 10.9	 9.9	 8.8	 7.2	 5.4
	
10GS30	 3

	 30															               15.9	 15.4	 14.8	 14.2	 13.4	 12.8	 12.0	 11.3	 10.3	 9.3	 8.1	 6.2	 3.8
			   40														              15.9	 15.6	 15.0	 14.4	 13.8	 13.1	 12.4	 11.5	 10.8	 9.7	 8.6	 7.1	 4.7
			   50												            16.0	 15.8	 15.6	 15.3	 14.7	 14.1	 13.3	 12.7	 11.9	 11.0	 10.2	 9.1	 7.8	 6.0	 3.0
			   60											           16.0	 15.8	 15.5	 15.2	 14.8	 14.3	 13.7	 12.9	 12.3	 11.4	 10.6	 9.6	 8.3	 6.8	 4.5
	 Shut-off PSI													             284	 275	 267	 258	 249	 232	 215	 197	 180	 163	 145	 128	 111	 94	 76	 59	 42	 24

Model 10GS
selection chart  
Horsepower Range ½ – 3, Recommended Range 3 – 16 GPM, 60 Hz, 3450 RPM

Pump
Model		  HP	 PSI

Horsepower Range 5, Recommended Range 3 – 16 GPM, 60 Hz, 3450 RPM
Pump
Model		  HP	 PSI

         	                     Depth to Water in Feet/Ratings in GPM (Gallons per Minute)
				    440	 480	 520	 560	 600	 640	 680	 720	 760	 800	 840	 880	 920	 960	 1000	 1040	 1080	 1120	 1160	 1200	 1240	 1280	 1320
			   0						      16	 15.5	 15.2	 14.9	 14.5	 14	 13.5	 13	 12.5	 12	 11.5	 10.8	 10.2	 9.5	 8.5	 7	 5.2
			   20					     15.9	 15.4	 15.1	 14.8	 14.5	 13.9	 13.4	 12.9	 12.4	 11.9	 11.3	 10.7	 10.1	 9.4	 8.2	 6.8	 4.3
	
10GS50	 5

	 30					     15.6	 15.2	 14.9	 14.6	 14.2	 13.7	 13.1	 12.6	 12.1	 11.6	 11.0	 10.4	 9.8	 8.8	 7.5	 6.0	 3.0
			   40				    15.8	 15.3	 15.1	 14.7	 14.4	 13.8	 13.3	 12.8	 12.3	 11.8	 11.2	 10.6	 10.0	 9.2	 7.9	 6.6	 4.1
			   50				    15.5	 15.2	 14.9	 14.6	 14.1	 13.6	 13.0	 12.5	 12.1	 11.5	 10.9	 10.3	 9.7	 8.6	 7.3	 5.6
			   60			   15.7	 15.3	 15.0	 14.7	 14.3	 13.7	 13.2	 12.7	 12.2	 11.7	 11.1	 10.5	 9.9	 9.0	 7.7	 6.5	 3.2
	 Shut-off PSI					     346	 329	 312	 294	 277	 260	 242	 225	 208	 191	 173	 156	 139	 121	 104	 87	 69	 52	 35	 17

Pump
Model		  HP	 PSI



�

GOULDS PUMPS
Residential Water Systems

            	                     Depth to Water in Feet/Ratings in GPM (Gallons per Minute)
				    20	 40	 60	 80	 100	 120	 140	 160	 180	 200	 220	 240	 260	 280	 300	 340	 380	 420	 460	 500	 540	 580	 620	 660	 700	 740	 780	 820
			   0			   19.0	 17.5	15.3	 12.5	 8.2
			   20	 18.8	 16.5	14.5	 12.0	 8.0
	
13GS05	 ½

	 30	 16.0	 13.4	11.0	 4.1
			   40	 13.3	 10.6	 4.0
			   50	 9.8
			   60
	Shut-off PSI		  60	 52	 43	 35	 26	 17	 9
			   0				    19.7	18.5	 17.0	 15.0	 13.2	 11.5	 8.5
			   20		  19.4	18.0	 16.4	14.8	 12.9	 10.5	 6.0
	
13GS07	 ¾

	 30	 18.9	 17.5	16.0	 14.6	12.5	 10.0	 5.0
			   40	 17.4	 15.9	14.4	 12.4	 9.7	 4.0
			   50	 15.4	 13.8	12.0	 9.5
			   60	 13.2	 11.5	 8.5
	 Shut-off PSI		  86	 78	 69	 61	 52	 43	 35	 26	 17	 8
			   0						      19.6	 18.4	 17.6	 16.6	15.4	 14.1	 12.8	 11.4	 9.5	 6.0
			   20			   20.0	 19.4	18.5	 17.2	 16.3	 15.0	 13.8	12.5	 11.0	 8.5	 4.0
	
13GS10	 1

	 30		  20.0	19.2	 18.2	17.1	 15.8	 14.7	 13.6	 12.2	10.5	 7.5
			   40	 19.9	 19.0	18.0	 17.0	15.7	 14.6	 13.5	 12.0	 10.1	 7.3
			   50	 18.8	 17.8	16.8	 15.5	14.5	 13.0	 11.6	 9.9	 7.0
			   60	 17.6	 16.6	15.4	 14.1	12.8	 11.4	 9.5	 6.0
	 Shut-off PSI		  128	 119	 110	 102	 93	 84	 76	 67	 58	 50	 41	 32	 24	 15	 6
			   0							       19.7	 18.9	 18.2	17.3	 16.3	 15.2	 14.2	 13.2	 12.1	 8.7
			   20					     19.5	 18.4	 17.9	 17.0	 16.0	15.1	 14.1	 12.9	 11.8	 10.2	 8.8
	
13GS15	 1½

	 30			   20.2	 19.4	18.6	 17.6	 16.8	 15.8	 14.9	14.0	 12.6	 11.5	 9.9	 7.9	 4.0
			   40		  20.0	19.3	 18.5	17.5	 16.6	 15.7	 14.8	 13.9	12.5	 11.4	 9.5	 7.3	 4.0
			   50	 20.0	 19.1	18.3	 17.4	16.4	 15.5	 14.5	 13.6	 12.3	11.0	 9.2	 6.3
			   60	 18.9	 18.2	17.3	 16.3	15.2	 14.2	 13.3	 12.1	 11.0	 8.7	 5.6
	 Shut-off PSI		  156	 147	 139	 130	 121	 113	 104	 95	 87	 78	 69	 61	 52	 43	 35	 17
			   0										          20.0	 19.5	 19.0	 18.3	 17.9	 17.2	 15.8	 14.4	 12.6	 10.5	 7.7
			   20								        19.8	 19.4	18.8	 18.2	 17.6	 17.0	 16.3	 15.6	 14.1	 12.4	 10.2	 6.8
	
13GS20	 2

	 30							       19.7	 19.3	 18.7	18.2	 17.4	 16.8	 16.2	 15.5	 14.8	 13.1	 11.1	 8.8
			   40						      19.6	 19.2	 18.6	 18.1	17.3	 16.7	 16.1	 15.4	 14.7	 13.8	 12.0	 9.8	 6.0
			   50				    20.1	19.5	 19.1	 18.4	 18.0	 17.2	16.6	 16.0	 15.2	 14.6	 13.7	 12.9	 10.8	 8.5
			   60			   20.0	 19.5	19.0	 18.3	 17.9	 17.2	 16.5	15.8	 15.1	 14.4	 13.6	 12.6	 11.5	 9.2	 5.0
	 Shut-off PSI				    206	 198	 189	 180	 172	 163	 155	 146	 137	 129	 120	 111	 103	 85	 68	 51	 33	 16
			   0													             19.8	 19.4	 18.9	 18.0	 17.1	 16.0	 14.6	 13.5	 11.9	 10.0	 7.3	
			   20											           19.6	 19.2	 18.9	 18.3	 17.9	 17.0	 15.9	 14.7	 13.3	 11.8	 9.7	 6.9
	
13GS30	 3

	 30									         20.0	19.5	 19.1	 18.8	 18.2	 17.8	 17.4	 16.4	 15.2	 13.9	 12.3	 10.5	 8.3	 4.0
			   40								        20.0	 19.4	19.1	 18.7	 18.2	 17.8	 17.3	 16.8	 15.6	 14.5	 13.0	 11.4	 9.5	 6.0
			   50							       19.9	 19.5	 19.0	18.6	 18.1	 17.7	 17.2	 16.7	 16.1	 14.9	 13.7	 12.0	 10.1	 7.9
			   60						      19.8	 19.4	 18.9	 18.5	18.0	 17.5	 17.1	 16.6	 16.0	 15.4	 14.2	 12.9	 11.0	 9.0	 5.0
	 Shut-off PSI							       235	 226	 217	 209	 200	 191	 183	 174	 165	 157	 139	 122	 104	 87	 70	 53	 35	 18

Model 13GS
selection chart  

Horsepower Range ½ – 3, Recommended Range 4 – 20 GPM, 60 Hz, 3450 RPM
Pump
Model		  HP	 PSI



�

GOULDS PUMPS
Residential Water Systems

Model 18GS
selection chart  

Horsepower Range ¾ – 5, Recommended Range 6 – 28 GPM, 60 Hz, 3450 RPM
            	                     Depth to Water in Feet/Ratings in GPM (Gallons per Minute)
				    20	 40	 60	 80	 100	 120	 140	 160	 180	 200	 220	 240	 260	 280	 300	 340	 380	 420	 460	 500	 540	 580	 620	 660	 700	 740	 780	 820	 860
			   0			   28.2	 26.5	 24.0	21.0	17.9	 13.5	
			   20	 27.7	25.9	23.0	 20.0	 16.5	10.8
	18GS07	 ¾	 30	 25.0	22.0	18.8	 15.7	 9.5
			   40	 22.2	18.9	15.1	 9.0
			   50	 18.4	15.0	 7.5
			   60	 13.5	 5.0
	 Shut-off PSI		  74	 66	 58	 49	 40	 32	 23	 14
			   0					     27.0	25.5	23.6	 21.2	18.8	 15.9	12.0	
			   20		  28.0	26.6	 25.1	 22.7	20.0	17.6	 14.0	10.0	
	18GS10	 1	 30	 27.9	26.1	24.3	 22.2	 19.8	17.1	13.8	 8.3
			   40	 26.0	24.1	22.0	 19.7	 17.0	13.1	 8.0
			   50	 24.0	22.0	19.1	 16.5	 13.0	 7.1
			   60	 21.0	18.6	15.8	 12.0	
	 Shut-off PSI		  103	 94	 86	 77	 68	 60	 51	 42	 34	 25	 16	
			   0						      28.4	27.2	 26.0	24.8	 23.0	21.4	 19.6	 17.5	15.0	12.1
			   20				    27.8	 26.8	25.4	24.0	 22.2	20.6	 18.8	16.7	 14.0	 10.0	

	18GS15	 1½
	 30			   27.7	 26.5	 25.3	23.8	22.0	 20.2	18.5	 16.1	13.5	 10.0	

			   40		  27.5	26.3	 25.0	 23.6	22.0	20.1	 18.1	16.0	 13.1	 9.5	
			   50	 27.6	26.4	25.0	 23.4	 21.8	20.0	18.0	 15.5	13.0	 9.2	
			   60	 26.0	24.6	23.0	 21.2	 19.5	17.5	15.0	 12.0	 7.9
	 Shut-off PSI		  143	 134	 126	 117	 108	 100	 91	 82	 74	 65	 56	 48	 39	 30	 22
			   0								        28.0	27.1	 26.2	25.1	 24.0	 22.9	21.4	20.0	 16.8	 12.8	
			   20						      27.8	26.8	 25.8	24.6	 23.7	22.6	 21.0	 19.5	18.0	16.0	 11.6	
	
18GS20	 2

	 30					     27.5	26.5	25.5	 24.5	23.3	 22.1	20.6	 19.0	 17.5	15.8	13.6	 6.5
			   40			   28.5	 27.4	 26.4	25.4	24.4	 23.2	22.0	 20.5	18.9	 17.4	 15.7	13.5	11.0
			   50		  28.0	27.2	 26.2	 25.3	24.3	23.0	 21.8	20.3	 18.7	17.0	 15.3	 13.1	10.5	 6.0
			   60	 28.0	27.1	26.2	 25.1	 24.0	22.9	21.4	 20.0	18.3	 16.8	14.8	 12.8	 9.5		
	 Shut-off PSI		  183	 174	 165	 157	 148	 139	 131	 122	 113	 105	 96	 87	 79	 70	 61	 44	 27	
			   0											           28.0	 27.4	 26.7	26.0	25.0	 23.5	 21.5	19.2	 16.9	14.2	 10.5
			   20									         27.7	 27.0	26.3	 25.8	 24.9	24.0	23.0	 21.0	 18.9	16.5	 13.5	 9.0
	18GS30	 3	 30								        27.6	26.9	 26.2	25.5	 24.8	 23.9	22.9	21.9	 19.8	 17.5	14.9	 11.2	
			   40							       27.5	 26.9	26.2	 25.4	24.6	 23.8	 22.8	21.8	20.9	 18.5	 16.0	13.3	 8.0
			   50						      27.4	26.8	 26.0	25.2	 24.5	23.6	 22.6	 21.7	20.6	19.5	 17.3	 14.5	11.0	
			   60				    28.0	 27.4	26.7	26.0	 25.0	24.3	 23.5	22.5	 21.5	 20.5	19.2	18.0	 15.7	 12.8	 7.0		
	 Shut-off PSI					     225	 216	 208	 199	 190	 182	 173	 164	 156	 147	 139	 130	 113	 95	 78	 61	 43	 26					   
			   0															               27.7	 26.6	 25.4	24.0	 22.5	20.8	 19.0	 16.9	14.5	11.7	 8.1
			   20													             27.6	27.0	26.4	 25.2	 23.8	22.2	 20.5	18.7	 16.6	 14.1	11.2	 7.4	
	
18GS50R	 5

	 30											           28.0	 27.5	 26.9	26.3	25.7	 24.4	 22.9	21.3	 19.5	17.5	 15.2	 12.5	 9.1
			   40										          27.9	27.4	 26.8	 26.2	25.6	25.0	 23.5	 22.0	20.3	 18.4	16.2	 13.7	 10.6	 6.7	
			   50									         27.9	 27.3	26.7	 26.1	 25.5	24.8	24.1	 22.7	 21.0	19.2	 17.2	14.8	 12.0	 8.5
			   60								        27.8	27.2	 26.7	26.1	 25.4	 24.7	24.0	23.3	 21.7	 20.0	18.1	 15.9	13.3	 10.1	 6.0		
	 Shut-off PSI									         261	 252	 244	 235	 226	 218	 209	 200	 183	 166	 148	 131	 114	 96	 79	 62	 44	 27
			   0																	                 27.9	26.8	 25.8	24.8	 23.7	 22.6	21.2	19.9	18.4	 16.8	 14.8	 12.4	 9.7
			   20																                27.5	 26.6	25.6	 24.5	23.3	 22.2	 21.0	19.8	18.0	16.2	 14.3	 12.0	 8.8	
	
18GS50	 5

	 30															               28.0	 26.9	 26.0	25.0	 23.9	22.9	 21.6	 20.3	18.6	17.0	15.0	 13.0	 10.2	 6.2
			   40														              28.0	27.4	 26.3	 25.3	24.4	 23.2	22.1	 20.1	 19.4	17.9	16.0	14.0	 11.6	 8.0	
			   50													             27.9	27.3	26.8	 25.9	 24.9	23.8	 22.7	21.3	 20.1	 18.5	16.9	14.9	12.8	 10.0	 6.0
			   60												            27.9	 27.2	26.8	26.2	 25.2	 24.1	23.0	 21.9	20.7	 19.2	 17.5	15.8	13.6	11.0	 7.8		
	 Shut-off PSI													             307	 298	 290	 281	 264	 246	 229	 212	 195	 177	 160	 143	 125	 108	 91	 73	 56	 39

		  HP	 PSI
Pump
Model
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GOULDS PUMPS
Residential Water Systems

Model 25GS
selection chart  

Horsepower Range 1 – 5, Recommended Range 8 – 33 GPM, 60 Hz, 3450 RPM
            	                     Depth to Water in Feet/Ratings in GPM (Gallons per Minute)
				    20	 40	 60	 80	 100	 120	 140	 160	 180	 200	 220	 240	 260	 280	 300	 340	 380	 420	 460	 500	 540	 580	 620	 660	 700	 740
			   0			   32.8	 30.8	 28.6	 26.2	 23.5	 20.0	 16.2	 11.0
			   20	 31.8	 30.0	 27.5	 25.2	 22.0	 19.0	 15.0	 8.0
	
25GS10	 1

	 30	 29.6	 27.2	 25.0	 21.6	 18.0	 14.0
			   40	 27.1	 24.9	 21.5	 17.9	 13.9
			   50	 24.3	 21.0	 17.5	 13.0
			   60	 20.0	 16.2	 11.0
	 Shut-off PSI			   82	 74	 65	 56	 48	 39	 30	 22	 13	 4
			   0				    33.0	 31.8	 30.3	 28.8	 26.9	 24.8	 22.0	 19.8	 16.5	 11.0
			   20		  32.6	 31.2	 29.6	 28.0	 26.0	 23.8	 21.0	 18.1	 14.8	 8.0
	
25GS15	 1½

	 30	 32.5	 31.0	 29.5	 27.6	 25.6	 23.2	 20.9	 17.9	 14.0
			   40	 30.9	 29.4	 27.5	 25.5	 23.1	 20.8	 17.7	 13.6
			   50	 29.0	 27.2	 25.1	 22.9	 20.4	 17.2	 13.0
			   60	 26.9	 24.8	 22.0	 19.8	 16.5	 11.0
	 Shut-off PSI			   111	 103	 94	 85	 77	 68	 59	 51	 42	 33	 25	 16	 7
			   0						      33.0	 31.8	 30.4	 29.0	 27.4	 25.7	 22.6	 21.5	 19.3	 15.4
			   20				    32.7	 31.3	 30.0	 28.6	 26.8	 25.0	 22.9	 20.9	 18.3	 14.3	 9.0
	
25GS20	 2

	 30			   32.3	 31.0	 29.6	 28.5	 26.4	 24.5	 22.6	 20.5	 18.0	 14.0	 8.0
			   40			   30.9	 29.5	 28.2	 26.3	 24.3	 22.4	 20.4	 17.8	 13.6	 8.0
			   50		  30.5	 29.4	 28.0	 26.0	 24.1	 22.1	 20.0	 17.2	 13.2
			   60	 30.4	 29.0	 27.4	 25.7	 22.6	 21.5	 19.3	 15.4	 12.2
	 Shut-off PSI			   139	 130	 121	 113	 104	 95	 87	 78	 69	 61	 52	 43	 35	 26	 17
			   0								        33.0	 32.2	 31.5	 30.5	 29.6	 28.3	 27.1	 25.8	 22.6	 19.0	 14.0
			   20						      32.8	 32.0	 31.0	 30.0	 29.0	 27.9	 26.6	 25.0	 23.8	 21.9	 20.0	 12.6
	
25GS30	 3

	 30					     32.6	 31.8	 30.9	 30.0	 28.8	 27.6	 26.5	 24.9	 23.4	 21.6	 19.9	 15.2	 8.0
			   40				    32.5	 31.7	 30.9	 29.9	 28.8	 27.5	 26.2	 24.7	 23.3	 21.5	 19.9	 17.8	 11.9
			   50			   32.3	 31.6	 30.8	 29.8	 28.5	 27.3	 26.0	 24.5	 23.0	 21.2	 19.5	 17.4	 11.5
			   60	 33.0	 32.2	 31.5	 30.5	 29.6	 28.3	 27.1	 25.8	 24.1	 22.6	 20.9	 19.0	 16.9	 14.0	 10.0	
	 Shut-off PSI			   191	 183	 174	 165	 157	 148	 139	 131	 122	 113	 105	 96	 87	 79	 70	 53	 35	 18
			   0											           32.7	 32.2	 31.7	 31.2	 30.5	 29.1	 27.3	 25.3	 23.3	 21.4	 19.3	 16.5	 11.7
			   20								        33.0	 32.5	 32.1	 31.5	 31.0	 30.3	 29.6	 28.8	 27.0	 25.0	 23.0	 21.1	 18.9	 15.9	 10.6
	
25GS50R	 5

	 30							       32.9	 32.5	 32.0	 31.5	 30.9	 30.2	 29.5	 28.7	 27.8	 25.9	 23.9	 21.9	 19.9	 17.4	 13.3
			   40						      32.9	 32.4	 31.9	 31.4	 30.8	 30.1	 29.4	 28.5	 27.6	 26.7	 24.7	 22.7	 20.8	 18.6	 15.3
			   50					     32.8	 32.3	 31.8	 31.3	 30.7	 30.0	 29.2	 28.4	 27.5	 26.5	 25.6	 23.6	 21.6	 19.6	 16.9
			   60				    32.7	 32.2	 31.7	 31.2	 30.6	 29.9	 29.1	 28.3	 27.4	 26.4	 25.4	 24.4	 22.4	 20.4	 18.2	 14.6
	 Shut-off PSI						      252	 243	 234	 226	 217	 208	 200	 191	 182	 174	 165	 156	 139	 122	 104	 87	 70	 52	 35	 18
			   0														              33.0	 32.5	 31.5	 30.2	 29.0	 27.6	 26.0	 24.2	 22.4	 20.5	 18.3	 15.8	 12.0
			   20												            32.9	 32.3	 31.8	 31.3	 30.0	 28.8	 27.2	 25.8	 23.9	 22.0	 20.0	 17.8	 15.0	 11.0
	
25GS50	 5

	 30											           32.8	 32.2	 31.8	 31.2	 30.5	 29.3	 27.9	 26.4	 24.8	 22.9	 21.0	 18.9	 16.2	 13.0	 8.0
			   40										          32.7	 32.1	 31.7	 31.1	 30.4	 29.9	 28.5	 27.1	 25.4	 23.7	 21.9	 19.9	 17.5	 14.5	 10.5
			   50									         32.6	 32.1	 31.6	 31.0	 30.3	 29.9	 29.2	 27.8	 26.3	 24.5	 22.6	 21.8	 18.7	 16.0	 12.7
			   60							       33.0	 32.5	 32.0	 31.5	 30.8	 30.2	 29.8	 29.0	 28.3	 26.9	 25.1	 23.3	 21.5	 19.5	 17.0	 14.0	 9.5
	 Shut-off PSI									         286	 277	 268	 260	 251	 242	 234	 225	 216	 199	 182	 165	 147	 130	 113	 95	 78	 61	 43	 26

		  HP	 PSIPump
Model
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model 7GS

RPM 3450
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0 1 2 3

2 4 6 8 10 120
0

CAPACITY

0

40

80

120

160

100

200

300

400

200

500

240

280

320

600

700

800

360 1200

GPM

m3/hr

TO
TA

L 
D

YN
A

M
IC

 H
EA

D

METERS FEET

900

1100

1000

14

2.51.5.5

7GS30

7GS20

7GS15

7GS10

7GS07

7GS05

7GS05R

20
Ft .

RECOMMENDED RANGE
1.5 – 10 GPM

.5
GPM

model 5GS

0 .5 1.0 1.5 2.0

1 2 3 4 5 6 7 8 90
0

CAPACITY

0

25

50

75

100

125

100

200

300

400

150 500

200

225

250

600

700

800

275

300

1200

900

GPM

m�/hr
TO

TA
L 

D
YN

A
M

IC
 H

EA
D

METERS

RPM 3450
60 Hz

FEET

�GS1�

�GS10

�GS0�

�GS0�

�GS0�R

20
Ft .

. 2
GPM

RECOMMENDED RANGE
1.2 – 7.5 GPM

1000

1100

�GS�0
325

350

175

model 10GS

RPM 3450
60 Hz

2 4 6 8 10 12 140
0

FEET

16

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300 RECOMMENDED RANGE
3 – 16 GPM

25
Ft .

.5
GPM

10GS50

10GS30

10GS20

10GS15

10GS10

10GS50R

0 1 2 3
CAPACITY

0

50

100

150

200

250

300

350

400

GPM

m�/hr

TO
TA

L 
D

YN
A

M
IC

 H
EA

D

METERS FEET

10GS07

10GS05

10GS05R



11

GOULDS PUMPS
Residential Water Systems
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