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1.0 INTRODUCTION 

The purpose of this report is to present evaluations of individual remedial sites at Marine 
Corps Air Station (MCAS) Cherry Point, North Carolina currently being remediated 
under an Aggressive Fluid Vapor Recovery (AFVR) regime and determine the viability 
of continuing that remedial activity or not. 

Aggressive Fluid -Vapor Recovery (AFVR) is a technology that is used for quick 
recovery of free product or liquid phase petroleum hydrocarbons (LPH). AFVR uses a 
vacuum to recover both fluids (groundwater/LPH) and vapor phase hydrocarbons from 
existing monitoring wells at a given site. The primary goal of AFVR is to rapidly remove 
LPH from the groundwater and capillary fringe in a short period of time. There are five 
sites at MCAS Cherry Point that have utilized AFVR to work on remediaton ofLPH at 
these sites. During the last two years (1997-1998) AFVR has been employed with some 
success. 

As a result of the expeditures of conducting AFVRs and the length of time that has 
transpired during the course of implementing AFVRs it has been determined that the 
process be evaluated. To evaluate the situation at Cherry Point a problem statement was 
developed and an evaluation performed to resolve the problem statement. This report 
presents the basis of development of the problem statement and a data evaluation and 
analysis to resolve the problem statement. 

In the development of the analysis of the situation at Cherry Point the following Problem 
Statement was developed: 

At Marine Corps Air Station (MCAS) Cherry Point, North Carolina there are 
several sites that have employed AFVR technology during the last few years. 
Upon review of the data from these sites there is a sufficient quantity of data 
available to perform a comparison analysis of AFVR activity versus 
hydrogeologic conditions and relative mass of contaminant removal. 
Subsequently an evaluation of the AFVR technology can be made assessing the 
effectiveness of the technology and to weigh the analysis against different 
technologies that may be applicable. 

During the course of application of Aggressive Fluid and Vapor Recovery 
(AFVR) over time, an operational effectiveness evaluation has not been 
performed on this method ofremedial activity. In order to evaluate the 
effectiveness and beneficial results of application of AFVR an analysis of 
hydrogeologic conditions over time should be performed and compared against 
results of removal of mass of contaminant by the AFVR. 

At this juncture in the evolution of the subject sites it is appropriate that this 
evaluation be performed. The results of the evaluation may or may not be 
conclusive, however, they are designed with the goal: 
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That further remedial activity at these sites be reduced to no further 
action, or minimal activity with greater remedial success at less cost or 
provide a recommendation directing a change in remedial technology that 
provides greater value. 

This report is designed to resolve the Problem Statement by presenting alternatives to the 
current situation based upon the evaluation of the existing data for the sites. This report 
is organized to present each site, introduce a brief background, summarize remedial 
activities and analyze site data to determine a better course of remedial action. In the 
course of the analyses there may be some instances where a more viable course of 
remedial action may not exist than that being currently performed. 

Section 2.0 of the report presents the background information for the sites. Section 3.0 
presents the site analysis, Section 4.0 derives and presents the conclusions, where Section 
5.0 provides potential recommendations as appropriate. 
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2.0 BACKGROUND 

At MCAS Cherry Point there are several sites that currently undergo AFVR remedial 
activity on a periodic basis. These sites are: 

• Bldg. 1640 • Bldg. 486 • Atlantic 7012 
• Bldg.296 • TankFarmD 

Each of these sites throughout their remedial history have exhibited separate liquid phase 
hydrocarbons (LPH) floating on the groundwater table in monitoring wells. As an 
alternative to implementing full scale remedial systems at each of the sites AFVR has 
been employed to reduce the mass of LPH. 

Under the North Carolina regulations, a site impacted by petroleum hydrocarbons that 
exhibits LPH has to implement a remedial strategy that removes the LPH to a minimum 
thickness of 1/8 inch on groundwater (O.Ol:ft). For the sites evaluated under this report 
each site in its history has had or continues to have the existence of LPH greater than 0.01 
ft thick in a monitoring well. This fact is one of the historical basis by which a 
determination was made to employ AFVR at the sites. 

The rational for employing AFVR at these sites historically has been in accordance with 
North Carolina regulatory acceptance of the technology. The regulatory recognized I 
endorsed activity of AFVR being an economical remedial action for removal of LPH is 
described in the regulations. (Section 16.1, Groundwater Section Guidelines for the 
Investigation and Remediation of Soil and Groundwater March 1997, State of North 
Carolina, Department of Environment, Health, and Natural Resources, Division of Water 
Quality, Groundwater Section). 

The following subsections present each site and provide a brief background description of 
monitoring and a summary of AFVR activity in 1997. The data for 1998 is calculated 
differently and the net results for all of the sites is that AFVR recovers less hydrocarbons 
based on the 1998 approved calculation methods. Appendix H contains the 1998 AFVR 
recovery data and graphs. 

2.1 Building 1640 
Building 1640 initially underwent AFVR activity in September 1997. There are eight 
monitoring wells that are gauged each time at Building 1640. AFVRs have been 
conducted 19 times between September 5, 1997 and April 4, 1998. Of the eight 
monitoring wells five were regularly used for performance of an AFVR event. The five 
wells were: 59GW01, 59GW02, 59GW03, 59PR25, and 59PR26. A 20th AFVR event 
was performed on October 10, 1998 in two monitoring wells (59GW01, 59GW02) at the 
site. A product only recovery system was installed in monitoring wells 59GW03 and 
59PR26 on September 18, 1998. No AFVR events have been performed at Building 
1640 since October 10, 1998. In the course of operations of the portable product only 
recovery systems limited success has been achieved in total product recovered. 
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During the AFVR events field monitoring data is collected and analyzed to determine the 
volume of mass removed during each AFVR event. From 15 AFVR events for Building 
1640 the following mass removal data was calculated. 

Building 1640 AFVR events performance summary: 
15 Events 1997 

Date Total Pounds of Hydrocarbons Recovered 
9/5/97 153.2 

9/18/97 133.8 
9/25/97 17.7 
10/2/97 12 
10/9/97 55 

10/16/97 19 
10/24/97 19 
10/29/97 14.7 
1114/97 8.3 
11112/97 27.8 
11119/97 60.6 
11/26/97 30.4 
12/3/97 68.6 

12/10/97 58.1 
12/17/97 131.5 

On average over the 15 AFVR events conducted at Building 1640 in 1997 over 50 
pounds of total hydrocarbons were removed each event. During peak recovery events 
over 100 pounds total hydrocarbons were removed. 
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Summary Data for Building 1640: 

LPH type Diesel 
No. of Wells. (typ. Monitored) 8 
No. of Wells with LPH 4 
Range ofLPH Thickness (in ft.) 3.0- 0.50 ft 
Average Depth to water (in ft. bgs) 6.5 - 11.5 ft 
Range of Water Table Fluctuation (ft.) 1.5 - 2.5 ft 

2.2 Building 296 
Building 296 has been consistently been monitored by OHM since October 1997. Of the 
seven monitoring wells: 65GW04, 65GW05, 65GW06, 65GW22, 65GW23, 65GW25, 
and 65GW32, monitoring wells 65GW04, 65GW05 and 65GW06 have exhibited Liquid 
Phase Hydrocarbons on a regular basis. AFVR events were performed at Building 296 
seven times during 1997. The following Table and Graph depict the AFVR events and 
total amount in pounds of hydrocarbons removed at Building 296. 

Building 296 
AFVR Performance Summary 

UST 296 Date of AFVR 
10/10/97 
10/17/97 
10/25/97 
10/31/97 
11121/97 
12/5/97 

12/19/97 

Total Pounds Hydrocarbons Removed 

Bldg 211 AFVR TPH REMOVAL 
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On average during each AFVR event at Building 296 over 90 pounds of hydrocarbons are 
removed. 

Summary Data for Building 296: 

LPH type Diesel 
No. of Wells. (typ. Monitored) 7 
No. of Wells with LPH 3 
Range of LPH Thickness (in ft.) 1.46 - O.Olft 
Average Depth to water (in ft. bgs) 11.52 ft 
Range of Water Table Fluctuation (ft.) 2.03 ft 

2.3 Building 486 
At Building 486 there are a total of ten monitoring wells which are regular gauged for 
depth to water and depth to product. The ten monitoring wells gauged: 57GW01, 
57GW02, 57GW03, 57GW08, 57GW11, 57GW12, 57 GW13, 57GW14, OHM 1 and 
OHM 2. Of the ten monitoring wells gauged at Building 486 wells 57GW03 (one time) 
and 57GW14 have exhibited the presence ofLPH. The thickness ofLPH in 57GW14 has 
been relatively consistent averaging in thickness from 0.10 feet to 0.33 feet. AFVR 
events at Building 486 have been performed four times: September 4, 1997, September 
17, 1997, September 24, 1997 and October 1, 1997. 

Summary Data for Building 486: 

LPH type Heating Oil 
No. of Wells. (typ. Monitored) 10 
No. of Wells with LPH 2 
Range ofLPH Thickness (in ft.) 0.33 - O.Olft 
Average Depth to water (in ft. bgs) 14.9- 18.8 ft 
Range of Water Table Fluctuation (ft.) 2.5 - 3.0 ft 

The following table and graph depict the results of these AFVR events. 

Building 486 
AFVR Performance Summary 

Date AFVR Event 
9/4/97 

9/17/97 
9/24/97 
10/1/97 
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2.4 Atlantic 7012 
At Atlantic 7012 there are seven monitoring wells that are periodically monitored by 
OHM since October 1997. Of the seven monitoring wells two wells have exhibited the 
presence ofLPH. The wells at Atlantic 7012 that are monitored are: 25GW01, 25GW02, 
25GW03, 25GW04, 25GW08, 25GW10 and 25GW13. Of these wells LPH has appeared 
in 25GW04 and 25GW13. It should be noted that the frequency of the appearance of 
LPH in monitoring well 25GW04 has not been consistent, i.e. LPH has only been 
recorded in this well between July and August 1998. In monitoring well 25GW13, LPH 
has been present on a frequent basis since monitoring began in October 1997. AFVR 
events conducted at Atlantic 7012 have been conducted on monitoring well 25GW13. 

Atlantic 7012 
AFVR Performance Summary 

Date AFVR Event Total Pounds of Hydrocarbons Removed 

10/23/97 11 
10/30/97 l.3 
1116/97 2.2 

11/15/97 3.1 
11120/97 9.5 

12/4/97 8.2 

12/11197 10.6 

12/18/97 7.1 
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The average hydrocarbon removal rate by AFVR per event at Atlantic 7012 is just over 6 
pounds. 

Summary Data for Atlantic 7012: 

LPH type Fuel Oil #2 
No. of Wells. (typ. Monitored) 7 
No. of Wells with LPH 2 
Range ofLPH Thickness (in ft.) 1.61 - 0.02ft 
Average Deoth to water (in ft. bgs) 4.0- 9.7 ft 
Range of Water Table Fluctuation (ft.) 4.01 ft 

2.5 Tank Farm D 
There are 10 monitoring wells that are periodically monitored at Tank Farm D. Since 
October 1997 LPH has consistently appeared at varying thicknesses in three of the wells: 
9GW01, 9GW14, and 9GW24. At Tank Farm Din 1997 eight AFVR events were 
conducted. The following table and graph depict the results of the 1997 AFVR events. 
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Tank Farm D 
AFVR Performance Summary 

Date AFVR Event Total Pounds of Hydrocarbons Removed 

10/28/97 548.8 
1114/97 177.7 

11/11/97 245.5 
11118/97 244.3 

11/25/97 333.8 
12/2/97 261 
12/9/97 389.9 

12/16/97 130.6 

TANK FARM D AFVR TPH REMOVAL 
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Based on the seven AFVR events conducted at Tank Farm D the average pounds of 
hydrocarbons removed per event is 291. 
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Summary Data for Tank Farm D 

LPH type Diesel 
No. of Wells. (typ. Monitored) 10 
No. of Wells with LPH 3 
Range ofLPH Thickness (in ft.) 0.66 - O.Olft 
Average Depth to water (in ft. bgs) 14.4 - 20.3 ft 
Range of Water Table Fluctuation (ft.) 5.9 (average) ft 

2.6 Product Only Recovery Systems 
At two of the AFVR sites (Atlantic 7012 and Building 1640) portable LPH only recovery 
systems are being used. At Atlantic 7012 a portable LPH recovery system is deployed in 
wells 25GW13 and 25GW04. At Building 1640 a portable LPH only recovery system is 
deployed in wells, OHM 2 and 59GW03. The operation and maintenance of these 
systems is performed on a regular basis. 

At Atlantic 7012 the system deployed is a solar powered system. According to records 
kept for the fourth quarter 1998 the system deployed at Atlantic recovered a total of 5 
gallons ofLPH. At Building 1640 an electrical system is deployed in the wells and for 
the fourth quarter 1998 a total of 18.25 gallons of product have been recovered. 
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3.0 SITE ANALYSIS 

In this section we describe the application of AFVR as it relates to the natural cycle of 
groundwater fluctuation, the criteria used in evaluation of a site and potential alternative 
remedial options. Within this section a description of each of the different remedial 
technologies is provided. An initial description of AFVR is presented along with other 
technologies that were evaluated against AFVR for potential application at the referenced 
sites. 

Each of the sites hydro graphs and liquid level data is described as interpreted from the 
hydrographs prepared. The descriptions provide as based on the data, relative low 
groundwater period time of year and the relative amount of groundwater fluctuation. 

A remedial technology scoring matrix was prepared for each of the AFVR sites. This is 
also presented in this section. Appendix A contains the actual scoring matrices. 

From original site data and previous investigations for each of the subject sites the 
estimated extent of LPH plume was taken and a calculation performed to determine an 
estimate for the mass ofLPH present. These calculations and basis are presented in this 
section. 

3.1 Description of AFVR and Hydrogeologic Aquifer Fluctuations as it Relates to 
Petroleum Hydrocarbon Contamination. 

Typical application of AFVR is dependent on the appearance of product, due to the 
natural affects ofhydrogeologic cycling of the groundwater table. (Groundwater Table, 
fluctuation). Typically, product (LNAPL -Light Non-Aqueous Phase Liquid) appears on 
top of the groundwater during low Groundwater table events, and disappears under rising 
or high water table events. Other major contributing variables are site specific and they 
include, lithology, stratigraphy and the associated distribution across a site. Perched 
water tables present local phenomena that potentially provide the appearance that the 
process is reversed, e.g. during high groundwater events, product appears, and during low 
groundwater events the product disappears due to lead-lag relationships with recharge 
and discharge events due to precipitation. 
Other variables include: 
• gradient; • 
• transmisstivity of the formation 
• conductivity of formations; • 
• formation material; 
• buried utility conduits; • 
• former trench locations; 
• above ground structures; • 

D:~EOS!TEANALYSIS.doc: 
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Adjacent rivers streams and lakes will also contribute to the groundwater level depending 
on whether the transmissistiviy/conductivity (connectivity) of the aquifer system is 
undergoing recharging or discharging conditions. 

In most normal circumstances, the geohydrologic system cycle is semi annual where as 
during the course of a year there are two groundwater high periods and two 
corresponding groundwater low periods. This semi annual cycle is primarily driven by 
seasonal fluctuations in the amount of precipitation in the Mid Atlantic Coastal Plain, the 
typical rainy seasons are during the spring and during the fall, where as the corresponding 
dry periods are in winter and summer. The yearly fluctuations in conjunction with local 
affects are causes at specific sites that control groundwater fluctuations. 

3.2 Evaluation Considerations 

In order to fully evaluate the site characteristics that determine if AFVR is a proper 
application we looked at hydrogeologic data pertaining to each of the sites. The 
evaluation focused on hydrogeologic cycle and the appearance or not of product in the 
reported affected monitoring wells. The evaluation considered groundwater fluctuation, 
appearance of product and when, local lithologic and stratigraphic conditions as well as 
gradient. Those sites that depicted trends were more readily characterized as to when the 
application of AFVR would be more likely. A frequency of application can then be 
derived and thus determine further if AFVR is the best remedial alternative in these 
instances. In addition if trends were depicted then other remedial alternatives were 
screened that could be applied periodically 

3.3 Potential Alternatives 

In addition the evaluation looked at alternatives to AFVR and portable recovery pumps 
that provide cost effective remedial technology over a long period of time considering 
factors of ease of application, remedial effectiveness, and not necessarily labor or capital 
intensive in nature e.g. Bioventing, Windmill Venting, or Soil Vapor Extraction. 

The remedial technologies evaluated in conjunction with the hydrogeologic evaluation 
were: 

• Soil Vapor Extraction 
• Natural Attentuation/Degradation 
• Bioventing 
• Windmill venting (WVS) 
• Risk Assessment to NF A IA W NC site Characterization Criteria 
• Product only recovery pumps 
• Biosparging 

The following paragraphs describe each of these technologies. 
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3.3.1 Soil Vapor Extraction 
Soil Vapor Extraction (SVE) is a remediation technique used to reduce hydrocarbons 
found in the vadose zone. The underlying process in SVE is to capture the volatilized 
hydrocarbons in the vapor phase with a capture (vacuum) well. Once the contaminated 
vapor is captured, the air can be treated and released to the atmosphere. 

With any remediation technique, there are certain parameters that make the technique 
well suited for the process. SVE is best suited for highly volatilized contaminates in the 
vadose zone. The soil must be relatively porous, i.e. sand, to allow the vapors to 
move freely through the soil at higher flowrates. 

Application of SVE generally targets the removal of VOCs which are entrapped in the 
unsaturated zone as nonaqueous phase organic liquids (NAPLs), dissolved in the pore 
water, and/or sorbed to the soil particles. Reviews of SVE technologies [Hutzler et al. , 
1989; U.S. EPA, 1991; Pedersen and Curtis, 1991; Johnson et al., 1995] indicate success 
of SVE is strongly correlated with contaminant volatility and the ability to generate 
advective gas fluxes through the contaminated soil. Pedersen and Curtis [1991] present a 
nomograph relating the SVE likelihood of success to the contaminant volatility, soil 
permeability, and age of the spill. 

SVE has been effectively applied for the removal or mass reduction of a wide variety of 
halogenated and nonhalogenated volatile and semivolatile organic compounds. It is not 
considered effective for organic compounds of low volatility, inorganic compounds, 
polychlorinated biphenyls (PCB), dioxins, organic pesticides, cyanides and corrosives 
[U.S. EPA, 1991]. SVE is generally most effective in uniform soils with good 
conductivity, low moisture content, and low organic carbon content [Fine and Yaron, 
1993]. Soils with low air permeability are more difficult to remediate, and exhibit 
reduced removal efficiency [U.S.\ EPA, 1991]. 

3.3.2 Natural Attentuation/Degradation 
Natural subsurface processes such as dilution, volatilization, biodegradation, adsorption, 
and chemical reactions with subsurface materials are allowed to reduce contaminant 
concentrations to acceptable levels. 

For natural attenuation, natural subsurface processes such as dilution, volatilization, 
biodegradation, adsorption, and chemical reactions with subsurface materials are allowed 
to reduce contaminant concentrations to acceptable levels. Natural attenuation is not a 
"technology" per se, and there is significant debate among technical experts about its use 
at hazardous waste sites. Consideration of this option requires modeling and evaluation of 
contaminant degradation rates and pathways. The primary objective of site modeling is to 
demonstrate that natural processes of contaminant degradation will reduce contaminant 
concentrations below regulatory standards before potential exposure pathways are 
completed. In addition, sampling and sample analysis must be conducted throughout the 
process to confirm that degradation is proceeding at rates consistent with meeting cleanup 
objectives. 

D:~SITEANALYSIS.doc 
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Applicability: 
Target contaminants for natural attenuation are nonhalogenated VOCs, SVOCs, and fuel 
hydrocarbons. Halogenated VOCs and SVOCs and pesticides may be less responsive to 
natural attenuation. 

Limitations: 
Factors that may limit the applicability and effectiveness of the process include: 
Data must be collected to determine model input parameters. 
Although commercial services for evaluating natural attenuation are widely available, the 
quality of these services varies widely among the many potential suppliers. Highly skilled 
modelers are required. 
Intermediate degradation products may be more mobile and more toxic than the original 
contaminant. 

Natural attenuation should be used only where there are no impacts on potential 
receptors. Contaminants may migrate before they are degraded. The site may have to be 
fenced and may not be available for re-use until contaminant levels are reduced. If 
source material exists, it may have to be removed. Some inorganics can be immobilized, 
such as mercury, but they will not be degraded. 

3.3.3 Bioventing 
Bioventing is a process that makes use ofbioremediation and soil vapor extraction. 
Airflows are sustained at a level that maintains oxygen in the subsurface soil. 
Microorganisms in the soil can then biodegrade volatile as well as nonvolatile 
contaminants under the proper environmental conditions. Bioventing can be done in situ 
or on excavated soils. 

Volatile emmissions to the atmosphere are reduced as substantial quantities of volatile 
compounds are biodegraded in the soil rather than stripped to the surface. Costs for 
activated carbon trapping of the volatiles, typically a substantial cost in operations such 
as these, are thus reduced. 

Bioventing can be used to remediate soils contaminated with light and middle weight 
petroleum hydrocarbons such as gasoline and diesel fuel. It is an in situ technique; that is, 
one that allows the soil to be treated in place, without excavation. This allows its use in 
cases where contaminants have migrated under buildings, buried utilities, or roads, 
making excavation or other forms of bioremediation difficult or impossible. Once the 
system is installed maintainace costs are low. For these reasons it is often less costly than 
other techniques. Year-around treatment is possible even in cold climates by using heated 
air in the subsurface. 

Bioventing is best suited for more permeable soils such as sands and gravels. The process 
is not as efficient in soils such as clays. It would not be well suited for soils contaminated 
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with compounds that biodegrade slowly, such as some highly chlorinated compounds. 
The site soil should have a pH of 6-8 for optimum bioremediation. 

In situ remediation of sandy soils contaminated with gasoline and jet fuel is well 
documented in the literature. There have been few reports of its use for diesel­
contaminated soils and in less permeable soils such as those high in clay content. OHM 
has demonstrated bench-scale remediation of a diesel-contaminated clay soil. Full-scale 
in situ remediation of this soil is presently in progress. 

3.3.4 Windmill Venting 
Windmill venting is a process by which subsurface horizontal piping or vertical vapor 
extraction type wells are constructed and manifolded together to a common end point. 
Individual windmill vent points can be constructed in lieu of manifolding horizontal vent 
piping or vertical extraction points. On the end point of the pipe a venturi type windmill 
is placed on the end of the pipe and is exposed to natural wind at the site. The turning of 
the windmill vent on the end of the pipe creates a very low vacuum pressure differential 
on the inside of the extraction pipe thus facilitating air/vapor evacuation of the piping 
interior. This very low vacuum induced on the piping commonly only affects the interior 
air space of the piping to a limited degree. 

Historical testing of systems of this type have been limited in success of agressively 
remediating contaminated soils. The windmill typically does not provide enough of a 
vacuum that can provide vacuum influence beyond the interior of the pipe and thus 
extract from the soils. 

Application of windmill venting can be considered passive and is diffusion limited, e.g. 
diffusion of any soil vapor contaminant concentrations into the piping is purely by natural 
affects and not accomplished by any low pressure zone or vacuum set up by the windmill 
on the end of the pipe. 

3.3.S Risk Assessment 
Is the means by which a site is evaluated based on its characteristics. In the process of 
performance of a risk assessment site data is obtained and entered into probabilistic 
analysis for the contaminant of concern, media carrying the contamination and potential 
routes of exposure and potential exposures. A risk assessment then defines the potential 
toxicological effects and assigns a numerical based risk number based on the specific 
rules of the specific model used. 

Under current North Carolina Regulations all environmental site assessments are subject 
in part to a risk assessment. Depending on the date of discovery of discharge and 
subsequent reporting performed or not North Carolina has strict responsibilities for the 
responsible party. In particular a site needs to be classified upon the discovery of the 
discharge, the discharge is required to be stopped, investigated and go through the 
regulatory defined assessment process. For sites with existing discharges noted before 
January 2, 1998 (the sites in this report apply) each site should have been classified under 
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A, B, C, D, or E type class depended on specific parameters for each site. Each site 
should have had a Comprehensive Site Assessment (CSA) performed and depended on 
the results should lead (or have lead) to a Corrective Action Plan (CAP). Upon CAP 
approval implementation should then transpire, or have been ongoing. 

3.3.6 Free Product Recovery Portable system (electric - - solar electric) 
The free product recovery portable system is that which accomplishes removal of the 
separate phase liquid petroleum hydrocarbon (LPH) floating on the surface of the 
groundwater within a monitoring well or a specifically designed recovery well. 

Several systems are available on the market which employ electrical systems powered by 
electrical service and some are solar powered. The recovery unit is placed down a well 
with the particular pump intake adjusted near or at the LPH/water interface. Sensors 
internal to the unit determine the presence of LPH or not and further signal the unit for 
energization or not. The LPH is then pumped out of the well into a surface vessel for 
temporary storage of the recovered LPH. Periodically the storage vessel is emptied and 
the LPH is recycled or disposed of. 

The applicability of LPH only recovery at a particular site is primarily determined by the 
presence of LPH or not. In many instances existing monitoring wells contain a thickness 
of LPH that can be readily removed by this type of system. In this typical application the 
LPH pump immediately evacuates the well of the existing LPH within the well. 

Limitations of direct LPH recovery is that after depletion of the LPH in the immediate 
vicinity of the well, the flow ofLPH to the well becomes increasingly diffusion limited. 
Without a secondary driving force applied (e.g. induced gradient via a groundwater 
extraction pump creating a cone of depression), the capture and removal of the LPH 
becomes increasingly limited with the primary controlling factors being the natural 
gradient and permeability of the matrix material adjacent to the well. Often LPH only 
recovery systems are applied at a terminal point within a manmade recovery trench. The 
construction of the trench has effectively created a larger more permeable reservoir 
immediately adjacent to the recovery well, thus mitigating to a point the controlling 
diffusion factors of the native matrix. These trenches are often installed on the 
downgradient toe of an LPH plume to further facilitate a cut-off capture zone and to use 
the natural affects of gradient in recovery of the LPH. 

Application ofLPH only recovery systems typically work well on large volumes ofLPH 
within the subsurface and the particular site having specific lithological conditions 
condusive to LPH flow towards a well. In instances where the LPH thickness becomes 
limited it becomes increasingly difficulty to recovery the last remaining fraction ofLPH 
present. In those instances application of a technology that more agressively attacks mass 
removal from the vadose zone typically has greater success in assisting the removal of the 
last fraction of LPH by means of volatilization and bioremediation as opposed to direct 
LPH removal. 
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3.3. 7 Biosparging 
Biosparging is a remedial process where air is injected into the subsurface below the 
groundwater interface. This aeration process of the saturated zone below the LPH I 
groundwater interface is conducted under low flow operational conditions. This method 
of air injection is a much more controlled and less aggressive injection method than air 
sparging. Biosparging is the introduction of air for the means of providing additional 
oxygen in the saturated zone to promote bioremediation and not necessarily 
volatilization. 

The biosparged air is injected into the saturated zone of the soil system. Mass transfer 
from the gas phase to the aqueous phase results in oxygenation of the groundwater. 
Furthermore, the injected air escapes to the unsaturated zone, and because mass transfer 
in the saturated soil is slow to consume oxygen completely, sparging also results in 
aeration of the unsaturated zone. This sparging activity results in a stimulation of the 
remediation of the saturated zone and the unsaturated soil. Native hydrocarbon 
consuming bacteria in the presence of the increased oxygen levels are then more readily 
able to metabolize the hydrocarbons. The addition of other nutrients (fertilizer) can be 
injected below the water table to further enhance or augment the growth of the micro 
organisms. The low injection rates of air reduce the need for vapor treatment or 
extraction. 

Biosparging works on all petroleum types and is considered cost competitive. 

3.4 Technology Comparison Scoring Matrices 
Appendix A contains matrices for each of the sites scoring of the treatment technologies. 
In the scoring evaluation the following criteria were used: applicability, permissibility, 
present value cost, and time to remediate. The scoring is weighted and calculated by a 
rating score. In most cases for the sites that currently undergo AFVR the following 
technologies scored high: soil vapor extraction, bioventing, direct product recovery or 
continuing AFVRs. There are minor scoring differences among the selected 
technologies. 

3.5 Hydrogeologic Data Evaluation 
In evaluation of the hydrogeologic groundwater fluctuations for each of the sites, site data 
collected periodically was entered into a database and graphed. The liquid level data for 
each site, depth to water and depth to liquid petroleum hydrocarbons, if applicable was 
recorded and graphed versus time. These graphs represent the hydrographs for each of 
the sites and can be deciphered to represent the seasonal fluctuations in the groundwater 
table elevations on a relative scale. Correspondingly the measurement for the depth to 
liquid petroleum hydrocarbons was also graphed on the same scale. The relationships 
between the level of the groundwater and the presence or lack of presence of LPH in 
specific monitoring wells can be seen in the graphs. This information is then correlated 
with the seasonal fluctuations in the groundwater levels and approximations as to when 
the greatest thickness ofLPH may appear in a specific monitoring well can be made. 
This information is invaluable in that during seasonal low groundwater elevation periods 
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the greater the thickness of LPH present in a particular monitoring well. With the 
seasonal fluctuations in groundwater elevation occurring on a relativity consistent 
frequency, e.g. lower groundwater table in early spring and late fall, relative scheduling 
for focused recovery efforts can be made to coincide so to maximize recovery. 

The following paragraphs describe the individual findings from the hydrograph analylsis 
for each of the sites. 

3.5.1 Building 1640 Hydrograph Data 

Eight monitoring wells have been regularly gauged for depth to water (DTW) and depth 
to product (liquid petroleum hydrocarbons) (DTP) by OHM since October 1997. Of the 
eight regularly monitored wells four and sometimes five of the wells indicted the 
presence of LPH. The liquid level data was tabulated and compiled to form baseline 
hydrographs for each of the monitoring wells Appendix B. 

From the hydrographs graphical trends can be readily noted. From evaluation of the 
DTW graph line the variability in the DTW in most of the wells at Building 1640 vary 
from 6.5 feet below grade to 11.5 feet below grade dependent upon when the gauging 
event was performed. In addition the magnitude of the fluctuation of the groundwater 
table can be determined, at Building 1640 the fluctuation ranges from approximately 1.5 
to 2.5 feet. 

The hydrograph data depicts the low groundwater level times of the year typically range 
from June through August, and November through January at Building 1640. This 
seasonal low groundwater level correlates fairly well with the seasonal fluctuations in 
precipitation. The wells that contain varying thicknesses ofLPH exhibit the greatest 
thickness ofLPH during the Fall low groundwater period, and a relatively thicker LPH 
measurement in the spring groundwater table low. During the groundwater table 
elevation high periods, the thickness of the LPH diminishes. 

The hydrographs and liquid level data tables for Building 1640 are included in Appendix 
B. 

3.5.2 Building 296 Hydrograph Data 

Liquid level monitoring is conducted on a regular basis on seven monitoring wells at 
Building 296. Of the seven monitoring wells three have been reported to contain LPH on 
a frequent basis. The three monitoring wells containing LPH on a regular basis are: 
65GW04, 65GW05, and 65GW06. Depth to ground water measurements in all the wells 
monitored range between 9.0 and 15.0 feet below grade. The average yearly fluctuation 
observed in the ground water table as observed at these wells is 2.03 feet. The seasonal 
low groundwater level periods run May through July and November through January. 
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Corresponding with the low groundwater level periods the LPH in monitoring wells 
65GW04, 65GW05 and 65GW06 is measured as being thicker during the groundwater 
table low periods. The liquid level data and hydrographs for the monitoring wells at 
Building 296 can be found in Appendix C. 

3.5.3 Building 486 Hydrograpb Data 

Gauging of the ten monitoring wells at Building 486 has occurred periodically since 
October 1997. During the monitoring events since October 1997 LPH has been noted in 
two monitoring wells, 57GW03 and 57GW14. In monitoring well 57GW03 LPH has 
been noted only one time during the monthly monitoring events. The LPH measured in 
monitoring well 57GW14 has ranged in thickness between 0.10 feet and 0.33 feet. 

The gauging of the monitoring wells indicates that the groundwater table level varies on 
average between 14.9 feet below grade and 18.8 feet below grade. The fluctuation of the 
groundwater table at the site ranges between 2.5 and 3.0 feet. Over the course of the 
monitoring for these wells one groundwater elevation low period can be discerned as 
occurring during November through January. The typical second groundwater low 
period during the year cannot be determined from the data, as an entire year of 
monitoring on a regular periodic basis for this site has not been accomplished. 

The LPH present in monitoring well 57GW14 is apparently measured as being thicker 
during the groundwater table elevation low period during the months of November 
through January. The liquid level data and hydrographs for Building 486 can be found in 
AppendixD. 

3.5.4 Atlantic 7012 Hydrograph Data 

Since October 1997 OHM has performed liquid level gauging on seven monitoring wells. 
In two of the seven regularly gauged monitoring wells (25GW13, 25GW04) LPH has 
been present on a consistent basis. In September 1998 product only recovery systems 
were deployed in these two monitoring wells. 

The liquid level data for the monitoring wells at Atlantic 7012 in hydrograph form depict 
that a groundwater elevation low period occurs during the months of October through 
December. There is not enough data to discern whether or not the site has a biannual 
groundwater elevation cycle. 

Evaluation of the graphed data for the elevation and relative thickness of the LPH 
measured in monitoring wells 25GW13, and 25GW04 is inconclusive as to whether the 
appearance or relative thickness increase in LPH occurs concurrently with the 
groundwater elevation low periods. There appears to be other influences in the 
subsurface matrix that are impacting the measured thickness of LPH during the 
groundwater low elevation period. It is highly likely that subsurface influences such as 
an impermeable or partially less permeable discontinuous lithological lense is impacting 
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the groundwater fluctuation. The typical response exhibited when petroleum 
hydrocarbons are contained within the subsurface matrix is not readily evident in the 
hydrographs for this site. 

The average groundwater table elevation fluctuation is 4.01 feet among the monitoring 
wells at Atlantic 7012. Depth to groundwater ranges between 4.0 and 9.7 feet below 
grade dependent upon the time of year that the well is gauged. 

The hydrographs and liquid level data for Atlantic 7012 are contained in Appendix E. 

3.5.5 Tank Farm D Hydrograph Data 

Groundwater elevation data has been collected at Tank Farm D by OHM on a regular 
basis since October 1997. During the weekly monitoring a total often wells were 
regularly gauged for depth to water and depth to product. Groundwater elevation during 
the period from October 1997 to February 1999 typically has averaged between 
approximately 20.3 feet and 14.4 feet below ground level. The groundwater fluctuation 
averages 5.9 feet based on the data for the site. 

Groundwater elevation typically is at its lower elevation during the period of October 
through January and a second low period during the period April through May. 

Measurement data for the product thickness indicates that on average the product 
thickness varies between 0.01 feet and 0.66 feet among the wells indicating product 
thickness. The wells typically with LPH are: ·9GW01, 9GW14 and 9GW24. 

The hydrographs for the wells monitored at Tank Fann Dare contained in Appendix F. 

3.6 Mass of Liquid Petroleum Hydrocarbons (LPH) Estimates 
For each of the sites the original LPH plume was evaluated in terms of extent and an 
approximate calculation of the mass ofLPH present was calculated. The following 
presents the summary of the calculations for each of the sites. 

For each site the extent of the LPH plume was taken from the original site map. The 
areal extent of the plume and the current apparent LPH thickness was used in formulating 
the calculation to derive the LPH mass. Subsequently the calculation used is simple in 
nature and is conservative as used to calculate the approximate recoverable LPH at a 
given site. In most instances the following calculation was used. Appendix G contains 
the calculations for each of the sites. 
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EXAMPLE CALCULATION FOR LPH MASS ESTIMATE: 

Based on the original site map definition delineating the perimeter of extent of free product (liquid phase hydrocarbons 
(LPH)) the following is derived. 

An approximate radius of extent ofLPH. (r) in feet from an approximate center point in the LPH plume (30 feet). The 
configuration of the plume is roughly round. 

From site data and physical measurements the LPH plume is approximated at being I .2 feet in thickness (h). 

An assumption of the free pore space of the subsurface matrix (porosity) is 20%. (0.20) 

To then calculate the volume of the LPH at the site: 
V=volume 
h = LPH thickness in feet 
1t = 3.14 
r = radius of LPH plume 

where: 
V=2m2h 
:. V= (2)(3.14)(30)2(1.2) 

=6,782 ft3 

h=l.2ft 

6,782 ft3 =total mass without correction for porosity. (6,782 W)x(0.20) [for porosity] 
= l ,356.40tt3 mass of LPH (Contaminant) 
= l ,356.40ft3 convert to gallons of LPH, l ft3 =7.4 gallons 
= (7.4)(1,356.40ft3) 
= 10,037 gallons. 
= -10,000 gallons. 

In summary the following table was prepared for all of the sites which depicts the mass of 
hydrocarbons that may potentially be recovered at the particular site. 

LPH MASS ESTIMATE SUMMARY TABLE 

SITE 
Bldo 1640 
Bldo 296 
Bldo 486 

Atlantic 7012 
Tank Farm D 

D:~ECJSITEANALYSIS.doc 

LPH MASS IN LBS 

Page 3 - 11 

27,711 
19,226 

875 
26,845 
7,933 

4 _ OHM Remediation 
"-. Ji!!!iE. Services Corp. 
~ ASaboidoiyoflherr~ 



4.0 CONCLUSIONS 

In Section 3.0 each of the technologies considered were presented along with each site's 
individual characteristics. Section 2.0 provided a brief background for the sites that 
undergo AFVRs and summary information pertaining to the performance of those AFVR 
events. As a result of the analysis of the AFVRs performed and other information 
presented in this report the following conclusions can be made. 

1. Each site exhibits its own unique characteristics of hydro geologic cycle as expressed 
in the baseline hydrographs constructed from the data. 

2. The baseline hydrographs for each site depicts specifically in individual wells the low 
groundwater table elevation periods for the periods which the wells were monitored. 

3. Corresponding to the groundwater elevation lows the thickness of the LPH in the 
wells where LPH has been found typically is of a greater thickness as measured 
during that period. 

4. AFVR activities at each of the sites have been performed on an irregular basis. 
Typically, the AFVR event is scheduled after a site monitoring event where product 
thickness measured in a monitoring well was greater than 1.0 foot thick. 

5. Consistent tracking of the sites hydrogeologically will allow for better management 
of conducting AFVR events. 

6. AFVR events can be conducted on a more predictive basis, thus yielding more 
optimum recovery results. 

7. The mass of contamination in LPH at some of the sites appears to be under greater 
influence from other physical constraints (e.g. permeability, porosity) such that a 
different remedial option other than AFVR may yield better remedial results. In some 
instances a more aggressive system will yield better results and in others a more 
passive approach should be considered. 

8. The mass of LPH at each site as estimated is variable and indicates relatively which 
sites have a greater mass ofLPH that is potentially recoverable. 

9. Based on the mass estimates for each of the sites prioritization can be made for which 
sites should receive focused attention for active hydrocarbon removal efforts. 

10. From Section 2.0 and the background analysis of the performance of the AFVR 
events the averages for the mass of hydrocarbons removed during an AFVR event are 
highly variable from site to site. 
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Table 4-1 summarizes: CAP recommendations, LPH mass estimated in Section 3.0, 
relative ranking of the site by the LPH mass estimate, average pounds of hydrocarbons 
removed during an AFVR event (from Section 2.0), and the relative ranking of each site 
as based on the AFVR performance average per event. 

Table 4-1 
Summary of CAP Recommendations vs. LPH mass, vs. Mass Estimate Ranking, Average 

Hydrocarbons (in lbs.) removed during AFVR event, vs. AFVR Mass Removed per 
Event Ranking. 

Site CAP 
Recommendation 
(Law, 1995) 

Bldg. Active LPH removal, 
1640 Install 2 recovery 

wells, LPH 
discriminating 
recovery system, 
pneumatic operation 

Bldg.296 Active LPH removal, 
Install 4 recovery 
wells, LPH 
discriminating 
recovery system, 
pneumatic operation 

Bldg. 486 Passive removal of 
LPH (bailing 
periodically), 
remediate soil by 
excavation, allow for 
natural attenuation 
and degradation 

Atlantic Active LPH removal, 
7012 Install 3 recovery 

wells, LPH 
discriminating 
recovery system, 
pneumatic system. 

Tank Active LPH removal, 
FarmD Install recovery wells 

withLPH 
discriminating pumps, 
vadose zone 
remediation via 
biovent wells 
groundwater via 
biospar~e wells. 

LPBMass Site Rank 
Estimate byLPB 
in lbs. mass 

estimate 
27,711 1 

19,226 3 

875 5 

26,845 2 

7,933 4 
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Site Rank by Average lbs. 
average lbs. hydrocarbons 
removed during an removed during 
AFVRevent AFVRevent 

3 53.98 

2 93.68 

4 9.42 

5 6.62 

1 291.45 
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• Evaluation of Table 4-1 yields further conclusions that the ranking of the sites by mass 
estimate of LPH does not necessarily correlate with the performance of a successful 
AFVR event. The sites with the higher estimated mass ofLPH do not necessarily yield 
the best removal rate per AFVR event. Careful site specific consideration should be 
taken into account in comparisons made between the sites. For example table 4-1 depicts 
for Building 1640 that a potential recoverable mass ofLPH is 27,711 pounds and each 
AFVR event removes on average 54 pounds. By removing LPH via AFVRs at this site it 
then would take approximately 513 AFVR events to remove the estimated mass, this 
remedial approach then can be considered unrealistic. In this example the conclusion 
then can be drawn that other mitigating factors such as porosity, permeability, soil matrix 
type and others play a significant role as to how well an AFVR works at this site and 
other means of remediation should be looked into. · 

The opposite can be said for the situation at Tank Farm D. The potentially recoverable 
LPH mass at Tank Farm Dis estimated at 7,933 pounds and the average AFVR event 
removes 291 pounds of total hydrocarbons. At this removal rate, AFVR shows better 
potential, by being able to remove the mass estimated in 27 AFVR events. Other 
problems exist at Tank Farm D that indicate that AFVR might not be the best approach. 
The single most problematic variable at this site is the slow rate by which the monitoring 
well recovers free product. Therefore the conclusion that AFVR is appropriate at Tank 
Farm D needs consideration to a limited degree. Again other limiting variables are taking 
place. 

Table 4-2 presents each site, the current state ofremedial activity, a brief summary of the 
contamination, what the desired status for the site is and a general conclusion. 

From the conclusions and the data presented in the preceding sections a recommendation 
section has been prepared as Section 5.0. Section 5.0 provides a more detailed 
description of recommendations for each site. 
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Table 4-2 
Site Current state Contamination Desired state Condusion 
1640 Periodic AFVRs LPH typical to one Eliminate LPH Historical 

scheduled after monitoring well, It concentrate on AFVRs 
appearance of LPH is likely that a fair elimination of removal only 
on an irregular to high adsorbed phase partial, LPH 
basis concentration of in soil to achieve reappears 

adsorbed phase soil TPH clean consistently, 
hydrocarbons exist up levels likely 
in the vadose zone candidate for 

continued 
AFVRsor 
more 
12ermanent 
LPH recovery 
s~stem. 

296 Periodic AFVRs LPH is typical to Eliminate LPH Historical 
scheduled after two sometimes on the application of 
appearance ofLPH three of seven groundwater AFVR 
on an irregular monitoring wells. table. eliminates the 
basis The thickness of Remediation can immediate 

the LPH is 1.0 foot then concentrate presence of 
on a regular basis. on adsorbed LPH. It is 
Recharge of the phase. likely that the 
LPH occurs volume of LPH 
steadily after an is more 
AFVRevent. significant than 

originally 
thought. This 
site is a likel~ 
candidate for a 
more 
12ermanent 
LPH recovezy 
svstem. 

486 One well out often LPH typical to Completely Perform AFVR 
slowly recharges only one well and eliminate the once yearly; 
after an AFVR is limited in reappearance of monitor liquid 
event. Enough amount that theLPH. levels at site 
accumulation of recharges, which monthly. Re-
LPH occurs after takes up to nine evaluate yearly. 
nine months to months to If LPH fails to 
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Site Current state Contamination 
justify an AFVR accumulate to a 
event. thickness greater 

than 0.01 feet. 

Atlantic Periodic AFVRs LPH frequently 
7012 have been appears m 

performed on two 25GW13, and less 
of seven wells at occasionally in 
the site. Currently 25GW04. System 
systems deployed installed in 
in two wells for 25GW13, and 
LPH recovery 25GW04. 

Tank Last AFVR event LPH 
Farm April 1998. Often Contamination is 
D wells monitored limited to two 

two have limited monitoring wells. 
thickness of LPH LPH thickness is 
greater than 0.01 typically 0.50 feet 
feet. One thick or less. 
monitoring well 
9GW24 has LPH 
thickness greater 
than 0.5 feet since 
October. 

Page4-5 

Desired state Conclusion 
appear in year 
after latest 
AFVR, this site 
has 12otential 
for elimination 
com12letel~ 
fromAFVR 
activity, and 
determine other 
course of 
action depends 
on other 
contamination 
at site if in 
existence. 

RemoveLPH LPH typically 
from the two rebound after 
monitoring wells AFVRevents 
that continue to in monitoring 
exhibit. well 25GW13. 

Ideal candidate 
site for removal 
ofLPH, and 
monitor 
monthly. 
Evaluate LPH 
removal system 
and total mass 
removed. 

Eliminate the Limited AFVR 
LPH thickness to at this site is 
less than 0.01 working due to 
feet. Evaluate limited LPH in 
site against existence. 
ultimate project LPH recovery 
goals. is slow and 

appears to level 
off in 
monitoring 
well around 
0.50 feet thick. 
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5.0 RECOMMENDATIONS 

In this section for each site we present recommended action(s) to further enhance the 
remedial activity at a specific site. Each recommendation is subject to basis of design 
considerations that have not yet been performed. The basis of design considerations that 
can be considered elemental in developing final remedial systems for the site are: 
cost/value engineering, life cycle cost analysis, and pilot testing for performance unit 
sizing. The three elements for the design basis can be performed easily prior to initiating 
the design and subsequent construction. 

The following paragraphs provide summary recommendations for each of the sites that 
have historically used AFVR activity as the remedial approach to their respective LPH 
contamination problem. 

Building 1640 

The contaminant type at Building 1640 is diesel with a relatively large mass of LPH at 
the site. AFVR activity at the site has been conducted with limited success, and has 
achieved on average recovery of only 54 pounds of hydrocarbons per event. Building 
1640 is an ideal candidate for application of a LPH only recovery system, that can be 
enhanced further with the application of a biosparge system or an air sparge I soil vapor 
extraction system. Ideally, before the system is designed a small pilot scale/test be 
performed that can be scaled up for full implementation. The system can be constructed 
in phases to address the mass of contaminant and the phase the contaminant is in. 
Initially the LPH needs to be addressed, followed by the adsorbed phase in the soils and 
the final phase being the groundwater dissolved fraction. 

The diesel contamination at the site currently is in relative equilibrium. The application 
of AFVRs at the site only upsets the equilibrium on a very short-term basis allowing for 
limited recovery. The amount of mass that is present is such that continuing AFVRs here 
would in the long run be more costly than the installation of a more direct aggressive 
LPH recovery system. 

Building 296 

The contaminant type at Building 296 is diesel. There is sufficient mass at 296 to 
warrant a permanent installation to remove the LPH. The ideal system application at 
Building 296 would be to install a small permanent LPH only recovery system 
augmented by a biosparge system. Prior to system installation a small pilot test should be 
performed to provide for the basis of final design and system construction parameters. 
The system that should be installed should be phased in and evaluated as construction is 
completed and initial start up operations commence. Ideally, once removal of the LPH is 
complete a low flow biosparge system could be implemented using the existing wells or 
new wells to accomplish removal of the remaining adsorbed and dissolved phase by 
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bioremediation. Another option that should be considered at Building 296 in lieu of 
biosparging would be the application of an air sparge/ soil vapor extraction system after 
implementation of the LPH only recovery system. A value engineering evaluation and 
cost analysis should be performed between the technologies and considerations need to 
be made for life cycle costing of capital equipment and longer-term operations and 
maintenance. 

Building 486 

The contaminant type at Building 486 is heating oil. The estimated mass ofLPH at 486 
is relatively small. This site should have AFVR events conducted on a yearly basis and 
only after a monitoring event determines that a sufficient quantity of LPH is present. 
Monthly monitoring of the wells at this site would suffice to determine the quantity of 
LPH. Overall this site is a prime candidate for natural attenuation, and natural 
bioremediation, which ultimately in several years can potentially be petitioned for 
closure. 

Atlantic 7012 

The fuel oil #2 mass at Atlantic 7012 is of an estimated sufficient mass that a direct LPH 
recovery system should be considered. After a system is operated for a period of time ( 6 
- months) careful consideration should be made as to the effectiveness of the LPH 
removal system. In the initial design considerations should be made for dual purpose 
recovery wells that could readily be converted to biosparge wells. The fuel oil#2 over 
time is going to lose the majority of its volatile fraction and the LPH recovery over time 
is going to decline. The site does not have a significant gradient such that the LPH is 
mobile, subsequently the mass (estimate of26,845 lbs.) is such that as much LPH as 
possible needs to be removed. AFVR activity has had negligible impact, as the 
remaining LPH is removed the remaining :fractions of hydrocarbons are going to become 
increasingly difficult to remediate. Therefore after a time consideration of direct LPH 
removal the consideration to changing the focus from physical recovery to bioremedial 
activity is made. 

TankFarmD 

The contamination at Tank Farm D is of diesel origin. The AFVR activity conducted at 
this site has produced fairly good AFVR recovery rates. The mass estimated for 
recoverable LPH at Tank Farm Dis 7,933 where on average AFVR removes 291 pounds. 
The LPH recovery is becoming increasingly slower thus indicting diffusion limited 
recovery and overall LPH mass reduction. 
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It is recommended that Tank Farm D be considered for a biosparge system where the 
current equilibrium setting up in the subsurface (diffusion limited LPH recovery) can be 
upset such that bioremediation activity induced by the biosparge system become the 
primary focus for remediation at this site. It is suggested that the initial system design be 
based from a pilot test and designed as such that it can be dual purpose, and potentially be 
a air sparge/ soil vapor extraction system with minimal changes . 
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APPENDIX A 

TECHNOLOGY COMPARISON SCORING MATRICES 



Applicabili 

SITE NAME »>»» 
Contaminant >>>>>>>>>>>>> 

Treatment Options 

Vadose Zone 
Soil Vapor Extraction (active) 
SVE-Windmill 
SVE-open 
Excavation 
Biovent 
Natural Attenuation 
Risk Assessment 
Biosparge 
LNAPL Recovery 
AFVR 

Permissibility 
O= Not Permissible 
1= Probably not Permissible 
2= Probably Permissible 
3= No permitting Problems 

Rating Score: A x P x (C+ T) 
A = Applicability (0-5) 
P = Permissibility (0-3) 
C =Cost (1-5) 
T =Treatment Time (1-3) 

BUILDING 1640 
Diesel 

Applicability 
0-5 

5 
2 
2 
2 
4 
3 
2 
3 
4 
4 

Treatment Time 

Present Value 
Permissibility Cost 

0-3 

3 3 
3 2 
3 2 
2 4 
3 3 
2 3 
2 3 
3 4 
3 3 
3 3 

1 = Treatment Time longer than Desired 
2= Acceptable Treatment time 
3= Rapid Treatment 

Present Value Cost (Soils) 
1= Greater than! $1000/ Cu Yd 
2= $300 - $1,000 I Cu Yd 
3= $200 - $300 I Cu Yd 
4= $100 - $200/ Cu Yd 
5= less than! $100/ Cu Yd 

Rating Score ranges from O - 120 

tv Matrix 

Contaminant and Site Available Available Not 
Characteristics WldelvUsed Wldely Used Not Available 
Proven Technology for 

5 4 0 
Contaminant & Site Conditions 
Probably Applicable for 

4 3 0 
Contaminant & Site Conditions 
Applicability for Contaminant 

3 2 0 
and /or Site Questionable 
Probably Inapplicable for 

2 1 0 
Contaminant & Site conditions 
Not Applicable for Contaminant 
& Site conditions or Not 0 0 0 
lmolimentable 

) ) 

Time Score Retain YIN 
1-3 0-120 

2 75 y 
2 24 N 
1 18 N 
3 28 N 
2 60 y 
1 24 N 
2 20 N 
2 54 y 
1 48 y 
2 60 y 



Applicabil 

SITE NAME »»>» 
Contaminant >>>>>>>>>>>>> 

Treatment Options 

VadoseZone 
Soll Vapor Extraction (active) 
SVE-Windmlll 
SVE-open 
Excavation 
Blovent 
Naturel Attenuation 
Risk Assessment 
Biosparge 
LNAPL Recovery 
AFVR 

Permissibility 
O= Not Permissible 
1 = Probably not Permissible 
2= Probably Permissible 
3= No permitting Problems 

Rating Score: Ax P x (C+ T) 
A = Appllcablllty (0-5) 
P = Permissibility (0-3) 
c =Cost (1-5) 
T =Treatment Time (1-3) 

BU!LPING 296 
Diesel 

Applicability 
0-5 

5 
2 
2 
2 
4 
3 
2 
3 
4 
4 

Treatment Time 

Present Value 
Permlssibllity Cost 

0-3 

3 3 
3 2 
3 2 
2 4 
3 3 
2 3 
2 3 
3 4 
3 3 
3 3 

1 = Treatment Time longer than Desired 
2= Acceptable Treatment Ume 
3= Rapid Treatment 

Present Value Cost (Soils) 
1= Greater thant $1000/ Cu Yd 
2= $300 - $1,000 I Cu Yd 
3= $200 - $300 I Cu Yd 
4= $100 - $200/ Cu Yd 
5= less than! $100/ Cu Yd 

Rating Score ranges from 0 - 120 

ii Matrix 

Contaminant and SHe Available Available Not 
Characteristics WldelvUsed WldelvUsed Not Avallable 
Proven Technology for 

5 4 0 
Contaminant & Site Conditions 
Probably Applicable for 

4 3 0 
Contaminant & Site Conditions 
Appllcablllty for Contaminant 

3 2 0 
and /or Site Questionable 
Probably Inapplicable for 

2 1 0 
Contaminant & Site conditions 
Not Applicable for Contaminant 
& Site conditions or Not 0 0 0 
lmollmentable 

) 

Time Score Retain YIN 
1-3 0-120 

2 75 y 

1 18 N 
1 18 N 
3 28 N 
2 60 y 

1 24 N 
2 20 N 
2 54 y 

1 48 y 

2 60 y 



Applicabil 

SITE NAME »»»> 
Contaminant >>>>>>>>>>>>> 

Treatment Options 

VadoseZone 
Soil Vapor Extraction (active) 
SVE-Windmill 
SVE-open 
Excavation 
Biovent 
Natural Attenuation 
Risk Assessment 
Biosparge 
LNAPL Recovery 
AFVR 

Permissibility 
O= Not Permissible 
1= Probably not Permissible 
2= Probably Permissible 
3= No permitting Problems 

Rating Score: Ax P x (C+ T) 
A = Applicability (0-5) 
P = Permissibility (0-3) 
C = Cost(1-5) 
T =Treatment lime (1-3) 

BUILDING 486 
Heating Oil 

Applicability 
0-5 

5 
2 
2 
2 
4 
3 
2 
2 
4 
4 

Treatment Time 

Present Value 
Permissibility Cost 

0-3 

3 3 
3 2 
3 2 
2 4 
3 3 
2 3 
2 3 
3 4 
3 3 
3 3 

1 = Treatment Time longer than Desired 
2= Acceptable Treatment time 
3= Rapid Treatment 

Present Value Cost (Soils) 
1 = Greater than I $1000/ Cu Yd 
2= $300 - $1,000 I Cu Yd 
3= $200 - $300 I Cu Yd 
4= $100 - $200/ Cu Yd 
5= less than! $100/ Cu Yd 

Rating Score ranges from o - 120 

it, Matrix 

Contaminant and Site Available Avallable Not 
Characteristics Widely Used WldelvUsed Not Avallable 
Proven Technology for 

5 4 0 
Contaminant & Site Conditions 
Probably Applicable for 

4 3 0 
Contaminant & Site Conditions 
Appllcabllity for Contaminant 

3 2 0 
and /or Site Questionable 
Probably Inapplicable for 

2 1 0 
Contaminant & Site conditions 
Not Applicable for Contaminant 
& Site conditions or Not 0 0 0 
lmpllmentable 

) 

Time Score RetainY /N 
1-3 0-120 

2 75 y 
1 18 N 
1 18 N 
3 28 N 
2 60 y 
1 24 N 
1 16 N 
2 36 y 
2 60 y 
2 60 y 



( 

Appllcablllt 

SITE NAME »»>» 
Contaminant >>>>>>>>>>>>> 

Treatment Options 

VadoseZone 
Soll Vapor Extraction (active) 
SVE-Wlndmlll 
SVE-open 
Excavation 
Sloven! 
Natural Attenuation 
Risk Assessment 
Blosparge 
LNAPL Recovery 
AFVR 

Permissibility 
O= Not Permissible 
1 = Probably not Permissible 
2= Probably Permissible 
3= No permitting Problems 

Rating Score: Ax P x (C+ T) 
A = Appllcablllty (0-5) 
P = Permissibility (0-3) 
C = Cost (1-5) 
T =Treatment Time (1-3) 

ATLANTIC 7012 
Fuel 011#2 

Applicability 
0-5 

5 
2 
2 
2 
4 
3 
2 
2 
4 
4 

Treatment Time 

Permissibility 
0-3 

3 
3 
3 
2 
3 
2 
2 
3 
3 
3 

Present Value 
Cost 

2 
1 
1 
3 
3 
1 
1 
4 
3 
3 

1= Treatment Time longer than Desired 
2= Acceptable Treatment time 
3= Rapid Treatment 

Present Value Cost (Soils) 
1= Greater thant $1000/ Cu Yd 
2= $300 - $1,000 I Cu Yd 
3= $200 - $300 I Cu Yd 
4= $100 - $200/ Cu Yd 
5= less thant $100/ Cu Yd 

Rating Score ranges from o - 120 

, Matrix 

Contaminant and Site Avallable Avallable Not 
Characteristics WldelyUsed WldelvUsed Not Avallable 
Proven Technology for 

5 4 0 
Contaminant & Site Conditions 
Probably Applicable for 

4 3 0 
Contaminant & Site Conditions 
Applicability for Contaminant 

3 2 0 
and /or Site Questionable 
Probably Inapplicable for 

2 1 0 
Contaminant & Site conditions 
Not Applicable for Contaminant 
& Site conditions or Not 0 0 0 
lmollmentable 

Time Score Retain YIN 
1-3 0-120 

2 60 y 

1 12 N 
1 12 N 
3 24 N 
2 60 y 

1 12 N 
2 12 N 
2 36 y 

2 60 y 

2 60 y 



Appllcabll 

SITE NAME >»»» 
Contaminant >>>>>>>>>>>>> 

Treatment Options 

VadoseZone 
Soll Vapor Extraction (active) 
SVE-Windmlll 
SVE-open 
Excavation 
Biovent 
Natural Attenuation 
Risk Assessment 
Blosparge 
LNAPL Recovery 
AFVR 

Permissibility 
O= Not Permissible 
1 = Probably not Permissible 
2= Probably Permissible 
3= No permitting Problems 

Rating Score: A x P x (C+ T) 
A= Applicability (0-5) 
P = Permissibility (0-3) 
C =Cost (1-5) 
T =Treatment Time (1-3) 

TANK FARM P 
Diesel 

Applicability 
0-5 

5 
2 
2 
2 
5 
3 
2 
3 
4 
4 

Treatment Time 

Present Value 
Permissibility Cost 

0-3 

3 2 
3 1 
3 1 
2 3 
3 2 
2 2 
2 2 
3 4 
3 3 
3 2 

1= Treatment Time longer than Desired 
2= Acceptable Treatment time 
3= Rapid Treatment 

Present Value Cost (Solis) 
1= Greater than! $1000/ Cu Yd 
2= $300 - $1,000 I Cu Yd 
3= $200 - $300 I Cu Yd 
4= $100 - $200/ Cu Yd 
5= less thant $100/ Cu Yd 

Rating Score ranges from O - 120 

~ Matrix 

Contaminant and Site Avallable Avallable Not 
Characteristics WldelvUsed Wldelv Used Not Avallable 
Proven Technology for 

5 4 0 
Contaminant & Site Conditions 
Probably Applicable for 

4 3 0 
Contaminant & Site Conditions 
Appllcabllity for Contaminant 

3 2 0 
and /or Site Questionable 
Probably Inapplicable for 

2 1 0 
Contaminant & Site conditions 
Not Applicable for Contaminant 
& Site conditions or Not 0 0 0 
lmollmentable 

) ) 

Time Score RetalnY /N 
1-3 0-120 

2 60 y 

1 12 N 
1 12 N 
3 24 N 
2 60 y 
1 18 N 
2 16 N 
2 54 y 
1 48 y 

1 36 y 



APPENDIXB 

BUILDING 1640 HYDROGRAPH DATA 
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~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 02-0ct-97 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.20 
59GW11 6.43 
59GW17 7.05 
OHM1 7.44 
OHM2 9.80 7.45 2.35 

59GW01 8.02 7.90 0.12 
59GW02 8.65 8.51 0.14 
59GW03 8.20 7.89 0.31 



Site Name: 
Date: 

Well No. 
59GW06 
59GW11 
59GW17 
OHM1 
OHM2 

59GW01 
59GW02 
59GW03 

Bldg. 1640 
16-0ct-97 

DTW 
8.40 
7.10 
7.23 
7.83 
9.37 
8.02 
8.60 
8.19 

Liquid Level Data 

DTP 

7.80 
7.91 
8.49 
8.13 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT 

1.57 
0.11 
0.11 
0.06 

NOTES 



Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 24-0ct-97 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.40 8.20 0.20 
59GW11 7.10 
59GW17 7.22 
OHM1 7.90 
OHM2 9.20 7.80 1.40 

59GW01 8.17 8.10 0.07 
59GW02 8.50 8.45 0.05 
59GW03 8.25 8.10 0.15 



Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 29-0ct-97 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.46 
59GW11 7.18 
59GW17 7.30 
OHM1 7.75 
OHM2 9.32 7.86 1.46 

59GW01 8.30 8.16 0.14 
59GW02 8.23 8.19 0.04 
59GW03 8.68 8.53 0.15 



~ Liquid Level Data 

Site Name: Bldg.1640 MCAS Cherry Point 
Date: 5-Nov-97 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.78 
59GW11 7.56 
59GW17 7.11 
OHM1 7.94 SHEEN 
OHM2 10.44 8.07 2.37 

59GW01 8.06 8.01 0.05 
59GW02 8.44 8.39 0.05 
59GW03 8.19 8.00 0.19 



Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 12-Nov-97 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.83 
59GW11 7.56 
59GW17 7.63 

OHM1 8.13 
OHM2 9.93 8.20 1.73 

59GW01 8.46 8.39 0.07 
59GW02 8.90 8.83 0.07 
59GW03 8.65 8.54 0.11 



""' Liquid Level Data 

Site Name: Bldg.1640 MCAS Cherry Point 
Date: 19-Nov-97 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.70 
59GW11 7.43 
59GW17 7.51 
OHM1 8.00 SHEEN 
OHM2 9.90 8.05 1.85 

59GW01 8.31 8.26 0.05 
59GW02 8.85 8.79 0.06 
59GW03 8.50 8.42 0.08 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 26-Nov-97 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.71 
59GW11 7.46 
59GW17 7.53 
OHM1 8.10 SHEEN 
OHM2 9.86 8.10 1.76 

59GW01 8.39 8.29 0.10 
59GW02 8.90 8.83 0.07 
59GW03 8.50 8.45 0.05 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 3-Dec-97 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.6 
59GW11 7.35 
59GW17 7.43 
OHM1 7.97 SHEEN 
OHM2 9.98 7.94 2.04 

59GW01 8.19 8.18 0.01 
59GW02 8.82 7.69 1.13 
59GW03 8.55 8.32 0.23 



Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 10-Dec-97 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.61 
59GW11 7.35 
59GW17 7.44 
OHM1 7.94 SHEEN 
OHM2 9.83 7.96 1.87 

59GW01 8.21 8.18 0.03 
59GW02 8.78 8.69 0.09 
59GW03 8.45 8.32 0.13 



Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 17-Dec-97 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
59GW06 8.75 
59GW11 7.44 
59GW17 7.59 
OHM1 8.11 
OHM2 9.83 8.1 1.73 

59GW01 8.53 8.4 0.13 
59GW02 8.80 8.70 0.1 
59GW03 8.53 8.45 0.08 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 9-Jan-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.48 
59GW11 7.21 
59GW17 7.28 
OHM1 7.83 
OHM2 10.24 7.74 2.50 

59GW01 8.20 7.99 0.21 
59GW02 8.84 8.49 0.35 
59GW03 8.46 8.27 0.19 



""' Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 26-Feb-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 7.87 
59GW11 6.58 
59GW17 6.72 
OHM1 7.38 
OHM2 8.84 7.27 1.57 

59GW01 7.8 7.12 0.68 
59GW02 9.63 7.72 1.91 
59GW03 8.1 7.54 0.56 



Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 12-Mar-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.15 
59GW11 6.85 
59GW17 7.95 
OHM1 7.65 
OHM2 9.84 7.41 2.43 

59GW01 7.86 7.65 0.21 
59GW02 8.71 8.14 0.57 
59GW03 8.00 7.84 0.16 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 21-Mar-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.00 
59GW11 6.71 
59GW17 6.8 
OHM1 7.43 SHEEN 
OHM2 9.96 7.24 2.72 

59GW01 7.95 7.65 0.30 
59GW02 8.79 7.96 0.83 
59GW03 7.88 7.69 0.19 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 27-Mar-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.21 
59GW11 6.91 
59GW17 7.01 
OHM1 7.78 SHEEN 
OHM2 9.2 7.58 1.62 

59GW01 7.68 SHEEN 
59GW02 8.4 8.29 0.11 
59GW03 8.00 7.91 0.09 



Site Name: 
Date: 

Well No. 
59GW06 
59GW11 
59GW17 
OHM1 
OHM2 

59GW01 
59GW02 
59GW03 

Bldg. 1640 
4-Apr-98 

DTW 
8.12 
6.83 
6.92 
7.69 
9.62 
7.78 
8.47 
8.01 

Liquid Level Data 

DTP 

7.68 
7.43 
7.57 
8.14 
9.82 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT 

0.01 
2.19 
0.21 
0.33 
-1.81 

NOTES 



Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 10-Apr-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.28 
59GW11 7.00 
59GW17 7.09 
OHM1 7.78 SHEEN 
OHM2 9.41 7.64 1.77 

59GW01 7.81 7.72 0.09 
59GW02 8.47 8.37 0.10 
59GW03 8.19 7.98 0.21 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 17-Apr-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
59GW06 8.36 
59GW11 7.09 
59GW17 7.18 
OHM1 7.87 7.85 0.02 
OHM2 9.78 7.70 2.08 

59GW01 7.97 7.84 0.13 
59GW02 8.68 8.45 0.23 
59GW03 8.43 8.06 0.37 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 2-May-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.04 
59GW11 6.90 
59GW17 7.00 

OHM1 7.63 7.61 0.02 
OHM2 10.15 7.43 2.72 

59GW01 7.89 7.54 0.35 
59GW02 8.60 8.16 0.44 
59GW03 8.43 7.84 0.59 



Site Name: 
Date: 

Well No. 
59GW06 
59GW11 
59GW17 
OHM1 
OHM2 

59GW01 
59GW02 
59GW03 

Bldg. 1640 
25-Apr-98 

DTW 
8.29 
7.05 
7.15 
7.73 
9.86 
7.98 
8.78 
8.53 

Liquid Level Data 

DTP 

7.71 
7.64 
7.70 
8.36 
8.00 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT 

0.02 
2.22 
0.28 
0.42 
0.53 

NOTES 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 8-May-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 7.83 
59GW11 6.59 
59GW17 6.67 
OHM1 7.17 7.14 0.03 
OHM2 10.22 6.99 3.23 

59GW01 7.62 7.22 0.4 
59GW02 8.60 7.85 0.75 
59GW03 8.44 7.43 1.01 



Site Name: 
Date: 

Well No. 
59GW06 
59GW11 
59GW17 
OHM1 
OHM2 

59GW01 
59GW02 
59GW03 

Bldg. 1640 
29-May-98 

DTW 
8.16 
6.89 
6.93 
7.71 
9.73 
8.22 
9.34 
8.89 

Liquid Level Data 

DTP 

7.68 
7.45 
7.53 
8.10 
7.75 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT 

0.03 
2.28 
0.69 
1.24 
1.14 

NOTES 



-- Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 12-Jun-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.41 
59GW11 7.11 
59GW17 7.19 
OHM1 7.95 7.92 0.03 
OHM2 9.95 7.74 2.21 

59GW01 8.50 7.78 0.72 
59GW02 9.68 8.34 1.34 
59GW03 9.28 7.95 1.33 



-- Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 19-Jun-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.50 
59GW11 7.20 
59GW17 7.28 
OHM1 8.07 8.04 0.03 
OHM2 9.64 7.83 1.81 

59GW01 8.60 7.87 0.73 
59GW02 9.78 8.42 1.36 
59GW03 9.45 8.03 1.42 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 26-Jun-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.58 
59GW11 7.28 
59GW17 7.36 
OHM1 8.29 8.25 0.04 
OHM2 9.90 7.91 1.99 

59GW01 8.76 7.94 0.82 
59GW02 9.90 8.49 1.41 
59GW03 9.62 8.10 1.52 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 2-Jul-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.65 
59GW11 7.34 
59GW17 7.43 
OHM1 8.28 8.23 0.05 
OHM2 9.72 8.03 1.69 

59GW01 8.98 7.98 1.00 
59GW02 9.98 8.54 1.44 
59GW03 9.74 8.16 1.58 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 13-Jul-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
59GW06 8.62 
59GW11 7.32 
59GW17 7.40 
OHM1 8.21 8.15 0.06 
OHM2 9.73 7.94 1.79 

59GW01 8.90 7.78 1.12 
59GW02 9.89 8.49 1.40 
59GW03 9.71 8.12 1.59 



Site Name: 
Date: 

Well No. 
59GW06 
59GW11 
59GW17 
OHM1 
OHM2 

59GW01 
59GW02 
59GW03 

Bldg. 1640 
24-Jul-98 

DTW 
8.48 
7.19 
7.24 
8.07 
9.60 
8.78 
9.81 
9.60 

Liquid Level Data 

DTP 

8.01 
7.80 
7.63 
8.31 
8.00 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT 

0.06 
1.80 
1.15 
1.50 
1.60 

NOTES 



111'. Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 31-Jul-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.16 
59GW11 7.01 
59GW17 7.09 
OHM1 7.63 7.61 0.02 
OHM2 9.58 7.54 2.04 

59GW01 8.37 7.3 1.07 
59GW02 8.64 8.14 0.50 
59GW03 9.56 7.78 1.78 



-- Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 7-Aug-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.39 
59GW11 7.13 
59GW17 7.22 
OHM1 7.85 7.84 0.01 
OHM2 9.84 7.73 2.11 

59GW01 9.68 7.93 1.75 
59GW02 10.01 8.29 1.72 
59GW03 9.68 7.93 1.75 



" Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 14-Aug-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.14 
59GW11 7.01 
59GW17 7.15 
OHM1 7.65 7.64 0.01 
OHM2 10.57 7.51 3.06 

59GW01 8.78 7.45 1.33 
59GW02 9.80 8.16 1.64 
59GW03 9.57 7.83 1.74 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 20-Aug-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.24 
59GW11 7.12 
59GW17 7.24 
OHM1 7.76 7.75 0.01 
OHM2 10.68 7.61 3.07 

59GW01 8.88 7.54 1.34 
59GW02 9.89 8.25 1.64 
59GW03 9.66 7.92 1.74 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 28-Aug-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 7.74 
59GW11 6.62 
59GW17 6.75 
OHM1 6.26 6.25 0.01 
OHM2 10.12 7.12 3.00 

59GW01 8.35 7.05 1.30 
.59GW02 9.35 7.25 2.10 
59GW03 9.13 7.43 1.70 



""' Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 3-Sep-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.28 
59GW11 7.17 
59GW17 7.28 
OHM1 6.79 6.78 0.01 
OHM2 10.48 7.58 2.90 

59GW01 8.50 7.59 0.91 
59GW02 9.79 8.29 1.50 
59GW03 9.45 7.37 2.08 



""' Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 18-Sep-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 7.67 
59GW11 6.56 
59GW17 6.69 
OHM1 7.35 7.34 0.01 
OHM2 COVERY SYSTEM 

59GW01 8.44 7.12 1.32 
59GW02 8.68 7.51 1.17 
59GW03 COVERY SYSTEM 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 26-Sep-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.06 
59GW11 7.79 
59GW17 6.99 
OHM1 7.58 7.57 0.01 
OHM2 COVERY SYSTEM 

59GW01 8.69 7.37 1.32 
59GW02 10.65 7.79 2.86 
59GW03 COVERY SYSTEM 



Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 2-0ct-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.20 
59GW11 6.95 
59GW17 7.02 

OHM1 7.76 7.74 0.02 
OHM2 COVERY SYSTEM 

59GW01 8.81 7.53 1.28 
59GW02 10.72 7.95 2.77 COVERY SYSTEM 
59GW03 



,.,..., 
Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 10-0ct-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.34 
59GW11 7.09 
59GW17 7.21 
OHM1 7.89 7.88 0.01 
OHM2 COVERY SYSTEM 

59GW01 8.93 7.75 1.18 
59GW02 10.72 8.11 2.61 
59GW03 COVERY SYSTEM 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 17-0ct-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.51 
59GW11 7.23 
59GW17 7.33 
OHM1 8.11 8.10 0.01 
OHM2 COVERY SYSTEM 

59GW01 8.16 8.00 0.16 
59GW02 9.23 8.49 0.74 
59GW03 COVERY SYSTEM 



Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 26-0ct-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.66 
59GW11 7.37 
59GW17 7.48 
OHM1 8.62 
OHM2 COVERY SYSTEM 

59GW01 8.32 8.12 0.20 
59GW02 9.55 8.64 0.91 
59GW03 COVERY SYSTEM 



Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 31-0ct-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.69 
59GW11 7.41 
59GW17 7.49 
OHM1 8.31 
OHM2 COVERY SYSTEM 

59GW01 8.41 8.15 0.26 
59GW02 9.61 8.69 0.92 
59GW03 COVERY SYSTEM 



Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 8-Nov-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.81 
59GW11 7.53 
59GW17 7.62 
OHM1 8.47 8.46 0.01 
OHM2 COVERY SYSTEM 

59GW01 8.56 8.26 0.30 
59GW02 9.74 8.78 0.96 
59GW03 COVERY SYSTEM 



,,._ 
Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 15-Nov-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.90 
59GW11 7.61 
59GW17 7.67 
OHM1 8.54 8.53 0.01 
OHM2 COVERY SYSTEM 

59GW01 8.63 8.30 0.33 
59GW02 9.80 8.83 0.97 
59GW03 COVERY SYSTEM 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 21-Nov-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.90 
59GW11 7.63 
59GW17 7.72 
OHM1 8.61 8.59 0.02 
OHM2 COVERY SYSTEM 

59GW01 8.69 8.34 0.35 
59GW02 9.87 8.89 0.98 
59GW03 COVERY SYSTEM 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 29-Nov-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.98 
59GW11 7.70 
59GW17 7.78 
OHM1 8.66 8.65 0.01 
OHM2 COVERY SYSTEM 

59GW01 8.76 8.41 0.35 
59GW02 9.98 9.04 0.94 
59GW03 COVERY SYSTEM 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 03-Dec-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.92 
59GW11 7.74 
59GW17 7.80 
OHM1 8.68 8.67 0.01 
OHM2 COVERY SYSTEM 

59GW01 8.78 8.43 0.35 
59GW02 9.98 9.04 0.94 
59GW03 COVERY SYSTEM 



Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 11-Dec-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 9.08 
59GW11 7.80 
59GW17 7.89 
OHM1 8.72 8.70 0.02 
OHM2 COVERY SYSTEM 

59GW01 8.90 8.55 0.35 
59GW02 10.10 9.50 0.60 
59GW03 COVERY SYSTEM 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 18-Dec-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
59GW06 8.93 
59GW11 7.68 
59GW17 7.78 
OHM1 8.58 8.55 0.03 
OHM2 COVERY SYSTEM 

59GW01 8.84 8.35 0.49 
59GW02 9.89 8.89 1.00 
59GW03 COVERY SYSTEM 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 23-Dec-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.96 
59GW11 7.68 
59GW17 7.79 
OHM1 8.34 8.32 0.02 
OHM2 COVERY SYSTEM 

59GW01 8.50 8.38 0.12 
59GW02 9.99 8.92 1.07 
59GW03 COVERY SYSTEM 



Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 31-Dec-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 7.63 
59GW11 7.38 
59GW17 7.47 
OHM1 7.92 
OHM2 COVERY SYSTEM 

59GW01 8.62 8.06 0.56 
59GW02 9.61 8.57 1.04 COVERY SYSTEM 
59GW03 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 08-Jan-99 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.69 
59GW11 7.41 
59GW17 7.50 
OHM1 8.00 
OHM2 COVERY STSTEM 

59GW01 8.66 8.09 0.57 
59GW02 9.71 8.63 1.08 
59GW03 COVERY STSTEM 



Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 15-Jan-99 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.65 
59GW11 7.38 
59GW17 7.46 
OHM1 8.05 
OHM2 COVERY SYSTEM 

59GW01 8.66 8.10 0.56 
59GW02 9.64 8.60 1.04 
59GW03 COVERY SYSTEM 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 21-Jan-99 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.61 
59GW11 7.36 
59GW17 7.44 
OHM1 7.94 
OHM2 COVERY SYSTEM 

59GW01 8.64 8.01 0.63 
59GW02 9.56 8.58 0.98 
59GW03 COVERY SYSTEM 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 29-Jan-99 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.60 
59GW11 7.36 
59GW17 7.45 
OHM1 7.93 
OHM2 COVERY SYSTEM 

59GW01 8.51 7.91 0.60 
59GW02 9.66 8.56 1.10 
59GW03 COVERY SYSTEM 



~ Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 05-Feb-99 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.58 
59GW11 7.35 
59GW17 7.44 
OHM1 7.93 
OHM2 :OVERING SYSTEM 

59GW01 8.56 7.94 0.62 
59GW02 9.80 8.58 1.22 
59GW03 :OVERING SYSTEM 



,...... 
Liquid Level Data 

Site Name: Bldg. 1640 MCAS Cherry Point 
Date: 13-Feb-99 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.64 
59GW11 7.42 
59GW17 7.51 
OHM1 7.99 
OHM2 :OVERING SYSTEM 

59GW01 8.64 8.07 0.57 
59GW02 9.82 8.63 1.19 
59GW03 :OVERING SYSTEM 



Liquid Level Data 

Site Name: Bldg.1640 MCAS Cherry Point 
Date: 19-Feb-99 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
59GW06 8.67 
59GW11 7.46 
59GW17 7.54 
OHM1 8.03 
OHM2 :OVERING SYSTEM 

59GW01 8.70 8.11 0.59 
59GW02 9.90 8.67 1.23 
59GW03 :OVERING SYSTEM 



APPENDIXC 

BUILDING 296 HYDROGRAPH DATA 
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Site Name: 
Date: 

Well No. 
65GW04 
65GW05 
65GW06 
65GVV'22 
65GVV'23 
65GVV'25 
65GW32 

Liquid Level Data 
BLDG 296 

05-Feb-99 

DTW DTP 
13.96 12.91 
12.68 
14.25 12.86 
10.21 
10.24 
10.78 
10.25 

ysis\hydrographs\[BLDG296.xls]05FEB99 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 
1.05 

1.39 



,,,... 
Liquid Level Data 

Site Name: BLDG 296 MCAS Cherry Point 
Date: 29-Jan-99 Petroleum Oils and Lubricants {POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 13.89 12.90 0.99 
65GW05 12.71 
65GW06 14.14 12.87 1.27 
65GW22 10.20 
65GW23 10.23 
65GW25 10.61 
65GW32 10.24 

ysis\hydrographs\[BLDG296.xls]05FEB99 



~ Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 21-Jan-99 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 13.67 13.00 0.67 
65GW05 12.81 
65GW06 14.11 12.99 1.12 
65GW22 10.00 
65GW23 10.04 
65GW25 10.43 
65GW32 10.05 

ysis\hydrographs\[BLDG296.xls]05FEB99 



Site Name: 
Date: 

Well No. 
65GW04 
65GW05 
65GW06 
65GW22 
65GW23 
65GW25 
65GW32 

Liquid Level Data 
BLDG 296 

15-Jan-99 

DTW DTP 
14.09 13.09 
12.89 12.88 
14.27 13.10 
10.41 
10.44 
10.98 
10.45 

ysis\hydrographs\[BLDG296.xls]05FEB99 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 
1.00 
0.01 
1.17 



~ 
Liquid Level Data 

Site Name: BLDG 296 MCAS Cherry Point 
Date: 08-Jan-99 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
65GW04 14.04 13.03 1.01 
65GW05 12.80 SHEEN 
65GW06 14.04 13.03 1.01 
65GW22 10.39 
65GW23 10.42 
65GW25 10.96 
65GW32 10.43 

ysis\hydrographs\[BLDG296.xls]05FEB99 



~ 
Liquid Level Data 

Site Name: BLDG 296 MCAS Cherry Point 
Date: 31-Dec-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 14.24 13.08 1.16 
65GW05 12.89 
65GW06 14.24 13.11 1.13 
65GW22 10.46 
65GW23 10.49 
65GW25 11.03 
65GW32 10.50 

ysis\hydrographs\[BLDG296.xls]05FEB99 



Site Name: 
Date: 

Well No. 
65GW04 
65GW05 
65GW06 
65GW22 
65GW23 
65GW25 
65GW32 

Liquid Level Data 
BLDG 296 

23-Dec-98 

DTW DTP 
14.44 13.38 
13.25 13.18 
14.82 13.33 
10.71 
10.74 
11.28 
10.75 

ysis\hydrographs\[BLDG296.xls]05FEB99 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 
1.06 
0.07 
1.49 



~ Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 18-Dec-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 14.40 13.33 1.07 
65GW05 13.21 13.15 0.06 
65GW06 14.75 13.30 1.45 
65GW22 10.64 
65GW23 10.75 
65GW25 11.26 
65GW32 10.76 

ysis\hydrographs\(BLDG296.xls]05FEB99 



Site Name: 
Date: 

Well No. 
65GW04 
65GW05 
65GW06 
65GW22 
65GW23 
65GW25 
65GW32 

Liquid Level Data 
BLDG 296 

11-Dec-98 

DTW DTP 
14.50 13.44 
13.54 13.20 
15.03 13.40 
10.79 
10.81 
11.37 
10.82 

ysis\hydrographs\[BLDG296.xls]05FEB99 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LAN TD IV 

PT NOTES 
1.06 
0.34 
1.63 



Site Name: 
Date: 

Well No. 
65GW04 
65GW05 
65GW06 
65GW22 
65GW23 
65GW25 
65GW32 

Liquid Level Data 
BLDG 296 

03-Dec-98 

DTW DTP 
14.01 12.88 
12.80 12.68 
14.30 12.85 
10.18 
10.21 
10.78 
10.21 

ysis\hydrographs\[BLDG296.xls)05FEB99 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 
1.13 
0.12 
1.45 



,.,,., 
Liquid Level Data 

Site Name: BLDG 296 MCAS Cherry Point 
Date: 29-Nov-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 14.41 13.28 1.13 
65GW05 13.20 13.08 0.12 
65GW06 14.70 13.25 1.45 
65GW22 10.60 
65GW23 10.64 
65GW25 11.21 
65GW32 10.66 

ysis\hydrographs\(BLDG296.xls]05FEB99 



Site Name: 
Date: 

Well No. 
65GW04 
65GW05 
65GW06 
65GW22 
65GW23 
65GW25 
65GW32 

Liquid Level Data 
BLDG 296 

21-Nov-98 

DTW DTP 
14.26 13.15 
13.05 12.95 
14.51 13.14 
10.49 
10.53 
11.09 
10.53 

ysis\hydrographs\[BLDG296.xls]05FEB99 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 
1.11 
0.10 
1.37 



~ Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 15-Nov-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 14.16 13.05 1.11 
65GW05 12.94 12.85 0.09 
65GW06 14.39 13.04 1.35 
65GW22 10.39 
65GW23 10.43 
65GW25 11.01 
65GW32 10.44 

ysis\hydrographs\[BLDG296.xls)05FEB99 



~ Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 08-Nov-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
65GW04 14.03 12.92 1.11 
65GW05 12.83 12.71 0.12 
65GW06 14.14 12.92 1.22 
65GW22 10.28 
65GW23 10.30 
65GW25 10.86 
65GW32 10.28 

ysis\hydrographs\[BLDG296.xls]05FEB99 



-- Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 31-0ct-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 13.80 12.55 1.25 
65GW05 12.57 12.46 0.11 
65GW06 13.77 12.68 1.09 
65GW22 9.98 
65GW23 9.98 
65GW25 10.47 
65GW32 10.00 

ysis\hydrographs\[BLDG296.xls]05FEB99 



Site Name: 
Date: 

Well No. 
65GW04 
65GW05 
65GW06 
65GW22 
65GW23 
65GW25 
65GW32 

Liquid Level Data 
BLDG 296 

26-0ct-98 

DTW DTP 
13.80 12.55 
12.57 12.45 
13.77 12.67 

ysis\hydrographs\[BLDG296.xls]05FEB99 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 
1.25 
0.12 
1.10 

NO DATA 
NO DATA 
NO DATA 
NO DATA 



-- Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 17-0ct-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
65GW04 13.65 12.44 1.21 
65GW05 12.34 12.25 0.09 
65GW06 13.50 12.47 1.03 
65GW22 9.81 
65GW23 9.81 
65GW25 10.37 
65GW32 9.83 

ysis\hydrographs\[BLDG296.xls]05FEB99 



~ Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 10-0ct-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
65GW04 13.36 12.14 1.22 
65GW05 11.92 11.91 0.01 
65GW06 13.15 12.13 1.02 
65GW22 9.85 
65GW23 9.87 
65GW25 10.42 
65GW32 9.89 

ysis\hydrographs\[BLDG296.xls]05FEB99 



Site Name: 
Date: 

Well No. 
65GW04 
65GW05 
65GW06 
65GW22 
65GW23 
65GW25 
65GW32 

Liquid Level Data 
BLDG 296 

02-0ct-98 

DTW DTP 
13.36 12.15 
11.92 11.91 
13.16 12.14 
9.45 
9.47 
10.02 
9.49 

ysis\hydrographs\[BLDG296.xls]05FEB99 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 
1.21 
0.01 
1.02 



-- Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 26-Sep-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 13.19 11.93 1.26 
65GW05 11.77 11.76 0.01 
65GW06 12.94 11.95 0.99 
65GW22 9.29 
65GW23 9.28 
65GW25 9.00 
65GW32 9.33 

ysis\hydrographs\[BLDG296.xls)05FEB99 



~ Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 18-Sep-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 12.29 11.66 0.63 
65GW05 11.43 11.42 0.01 
65GW06 12.49 11.66 0.83 
65GW22 9.88 
65GW23 9.98 
65GW25 10.63 
65GW32 UNDERWATER 

ysis\hydrographs\[BLDG296.xls]05FEB99 



~ Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 03-Sep-98 Petroleum Oils and Lubricants (POL) Site 

LANT DIV 

Well No. DTW DTP PT NOTES 
65GW04 12.24 12.23 0.01 
65GW05 12.26 12.25 0.01 
65GW06 12.77 12.27 0.50 
65GW22 9.49 
65GW23 9.60 
65GW25 10.25 
65GW32 UNDERWATER 

ysis\hydrographs\[BLDG296.xls]05FEB99 



-- Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 28-Aug-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 12.58 12.57 0.01 
65GW05 12.56 12.55 0.01 
65GW06 13.05 12.53 0.52 
65GW22 9.75 
65GW23 9.87 
65GW25 10.52 
65GW32 UNDERWATER 

ysis\hydrographs\[BLDG296.xls]05FEB99 



~ Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 20-Aug-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
65GW04 13.10 13.09 0.01 
65GW05 12.79 12.77 0.02 
65GW06 13.56 13.04 0.52 
65GW22 10.26 
65GW23 10.38 
65GW25 10.88 
65GW32 10.39 

ysis\hydrographs\[BLDG296.xls]05FEB99 



~ Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 14-Aug-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
65GW04 13.00 12.99 0.01 
65GW05 12.68 
65GW06 13.32 13.00 0.32 
65GW22 10.17 
65GW23 10.28 
65GW25 10.78 
65GW32 10.30 

ysis\hydrographs\[BLDG296.xls]05FEB99 



!"". 
Liquid Level Data 

Site Name: BLDG 296 MCAS Cherry Point 
Date: 07-Aug-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 13.11 
65GW05 12.84 12.80 0.04 
65GW06 13.56 13.10 0.46 
65GW22 10.31 
65GW23 10.35 
65GW25 10.89 
65GW32 10.37 

ysis\hydrographs\[BLDG296.xls]05FEB99 



~ Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 31-Jul-98 Petroleum Oils and Lubricants (POL) Site 

LANT DIV 

Well No. DTW DTP PT NOTES 
65GW04 12.88 12.87 0.01 
65GW05 12.57 SHEEN 
65GW06 13.24 12.86 0.38 
65GW22 10.09 
65GW23 10.11 
65GW25 10.63 
65GW32 10.12 

ysis\hydrographs\[BLDG296.xls)05FEB99 



Site Name: 
Date: 

Well No. 
65GW04 
65GW05 
65GW06 
65GW22 
65GW23 
65GW25 
65GW32 

Liquid Level Data 
BLDG 296 

24-Jul-98 

DTW DTP 
13.02 13.01 
12.78 12.70 
13.21 13.05 
10.12 
10.25 
10.83 
10.24 

ysis\hydrographs\(BLDG296.xls)05FEB99 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 
0.01 
0.08 
0.16 



Site Name: 
Date: 

Well No. 
65GW04 
65GW05 
65GW06 
65GW22 
65GW23 
65GW25 
65GW32 

Liquid Level Data 
BLDG 296 

13-Jul-98 

DTW DTP 
13.16 13.15 
12.90 12.83 
13.33 13.18 
10.25 
10.39 
10.96 
10.38 

ysis\hydrographs\[BLDG296.xls]05FE899 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 
0.01 
0.07 
0.15 



~ 
Liquid Level Data 

Site Name: BLDG 296 MCAS Cherry Point 
Date: 01-Jul-98 Petroleum Oils and Lubricants (POL) Site 

LANT DIV 

Well No. DTW DTP PT NOTES 
65GW04 14.18 12.86 1.32 
65GW05 12.93 12.65 0.28 
65GW06 13.78 12.91 0.87 
65GW22 10.21 
65GW23 10.26 
65GW25 10.81 
65GW32 10.23 

ysis\hydrographs\[BLDG296.xls]05FEB99 



~ Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 26-Jun-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 14.15 12.76 1.39 
65GW05 12.83 12.58 0.25 
65GW06 13.68 12.84 0.84 
65GW22 10.13 
65GW23 10.73 
65GW25 10.15 
65GW32 10.15 

ysis\hydrographs\[BLDG296.xls)05FEB99 



Site Name: 
Date: 

Well No. 
65GW04 
65GW05 
65GW06 
65GW22 
65GW23 
65GW25 
65GW32 

Liquid Level Data 
BLDG 296 

19-Jun-98 

DTW DTP 
14.00 12.65 
12.68 12.46 
13.56 12.77 
10.03 
10.04 
10.61 
10.04 

ysis\hydrographs\(BLDG296.xls]05FEB99 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 
1.35 
0.22 
0.79 



,,.,... 
Liquid Level Data 

Site Name: BLDG 296 MCAS Cherry Point 
Date: 12-Jun-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 13.98 12.52 1.46 
65GW05 12.52 12.35 0.17 
65GW06 13.43 12.61 0.82 
65GW22 9.92 
65GW23 9.91 
65GW25 10.40 
65GW32 9.92 

ysis\hydrographs\[BLDG296.xls]05FEB99 



~ 
Liquid Level Data 

Site Name: BLDG 296 
Date: 29-May-98 

Well No. DTW DTP 
65GW04 13.52 12.18 
65GW05 12.09 12.03 
65GW06 12.98 12.28 
65GW22 9.60 
65GW23 9.59 
65GW25 10.13 
65GW32 9.53 

ysis\hydrographs\[BLDG296.xls]05FEB99 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LAN TD IV 

PT NOTES 
1.34 
0.06 
0.70 



~ Liquid Level Data 
Site Name: BLDG 296 
Date: 08-May-98 

Well No. DTW DTP 
65GW04 13.63 11.86 
65GW05 11.77 
65GW06 12.42 12.06 
65GW22 
65GW23 9.35 
65GW25 9.85 
65GW32 

ysis\hydrographs\[BLDG296.xls]05FEB99 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LAN TD IV 

PT NOTES 
1.77 

0.36 
NO DATA WELL UNDER WATER 

NO DATA WELL UNDER WATER 



~ Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 02-May-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 12.93 12.37 0.56 
65GW05 12.10 
65GW06 12.89 12.48 0.41 
65GW22 9.67 
65GW23 9.75 
65GW25 10.28 
65GW32 9.72 

ysis\hydrographs\[BLDG296.xls]05FEB99 



,....., 
Liquid Level Data 

Site Name: BLDG 296 
Date: 25-Apr-98 

Well No. DlW DTP 
65GW04 13.05 12.53 
65GW05 12.34 12.24 
65GW06 13.01 12.53 
65GW22 9.69 
65GW23 9.81 
65GW25 10.36 
65GW32 9.78 

ysis\hydrographs\[BLDG296.xls)05FEB99 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 
0.52 
0.10 
0.48 



,,.,.. 
Liquid Level Data 

Site Name: BLDG 296 MCAS Cherry Point 
Date: 17-Apr-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 12.88 12.49 0.39 
65GW05 13.04 12.46 0.58 
65GW06 12.27 12.20 0.07 
65GW22 9.74 
65GW23 9.75 
65GW25 10.31 
65GW32 9.75 

ysis\hydrographs\[BLDG296.xls]05FEB99 



-- Liquid Level Data 
Site Name: BLDG 296 
Date: 10-Apr-98 

Well No. DTW DTP 
65GW04 12.90 12.41 
65GW05 12.07 12.04 
65GW06 12.67 12.39 
65GW22 9.59 
65GW23 9.62 
65GW25 10.17 
65GW32 

ysis\hydrographs\[BLDG296.xls]05FEB99 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 
0.49 
0.03 
0.28 

NO DATA, WELL UNDER WATER 



~ Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 06-Apr-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 12.94 12.29 0.65 
65GW05 12.05 12.02 0.03 
65GW06 12.63 12.33 0.30 
65GW22 9.57 
65GW23 9.59 
65GW25 10.15 
65GW32 9.59 

ysis\hydrographs\[BLDG296.xls]05FEB99 



~ Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 27-Mar-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 12.73 12.08 0.65 
65GW05 11.81 
65GW06 12.30 12.11 0.19 
65GW22 9.38 
65GW23 9.35 
65GW25 9.95 
65GW32 9.37 

ysis\hydrographs\[BLDG296.xls]05FE899 



,,..., 
Liquid Level Data 

Site Name: BLDG 296 MCAS Cherry Point 
Date: 22-Mar-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
65GW04 13.23 11.86 1.37 
65GW05 11.69 
65GW06 12.23 12.00 0.23 
65GW22 9.23 
65GW23 9.26 
65GW25 9.82 
65GW32 9.27 

ysis\hydrographs\[BLDG296.xls]05FEB99 



Site Name: 
Date: 

Well No. 
65GW04 
65GW05 
65GW06 
65GW22 
65GW23 
65GW25 
65GW32 

Liquid Level Data 
BLDG 296 

11-Mar-98 

DTW DTP 
12.88 11.90 
11.64 
12.10 12.00 
9.26 
9.23 
9.78 

ysis\hydrographs\[BLDG296.xls]05FEB99 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 
0.98 

0.10 

NODATA/ WELL UNDERWATER 



Site Name: 
Date: 

Well No. 
65GW04 
65GW05 
65GW06 
65GW22 
65GW23 
65GW25 
65GW32 

Liquid Level Data 
BLDG 296 

05-Mar-98 

DTW DTP 
13.19 11.82 
11.65 
13.36 11.80 
9.20 
9.21 
9.74 
9.23 

ysis\hydrographs\[BLDG296.xls]05FEB99 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 
1.37 

1.56 



~ Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 19-Dec-97 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 13.75 13.58 0.17 
65GW05 13.30 
65GW06 13.84 13.60 0.24 
65GW22 10.81 
65GW23 10.83 
65GW25 11.38 
65GW32 10.83 

ysis\hydrographs\[BLDG296.xls]05FEB99 



~ 
Liquid Level Data 

Site Name: BLDG 296 MCAS Cherry Point 
Date: 05-Dec-97 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 13.52 13.48 0.04 
65GW05 13.18 SHEEN 
65GW06 13.63 13.46 0.17 
65GW22 10.69 
65GW23 10.76 
65GW25 11.25 
65GW32 NO DATA 

ysis\hydrographs\[BLDG296.xls)05FEB99 



,.... 
Liquid Level Data 

Site Name: BLDG 296 MCAS Cherry Point 
Date: 21-Nov-97 Petroleum Oils and Lubricants (POL) Site 

LANT DIV 

Well No. DTW DTP PT NOTES 
65GW04 13.73 13.69 0.04 
65GW05 13.39 13.38 0.01 
65GW06 13.90 13.66 0.24 
65GW22 10.88 
65GW23 10.91 
65GW25 11.45 
65GW32 10.93 

ysis\hydrographs\[BLDG296.xls]05FEB99 



~ 
Liquid Level Data 

Site Name: BLDG 296 MCAS Cherry Point 
Date: 31-0ct-97 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
65GW04 13.50 13.48 0.02 
65GW05 13.19 13.17 0.02 
65GW06 13.56 13.48 0.08 
65GW22 10.69 
65GW23 10.72 
65GW25 11.24 11.23 0.01 
65GW32 10.69 

ysis\hydrographs\[BLDG296.xls]05FEB99 



,,-....., 
Liquid Level Data 

Site Name: BLDG 296 MCAS Cherry Point 
Date: 25-0ct-97 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 13.53 13.42 0.11 
65GW05 13.16 13.14 0.02 
65GW06 13.48 13.45 0.03 
65GW22 10.64 
65GW23 10.66 
65GW25 11.24 11.23 0.01 
65GW32 10.73 10.72 0.01 

ysis\hydrographs\[BLDG296.xls)05FEB99 



~ Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 17-0ct-97 Petroleum Oils and Lubricants (POL) Site 

LANT DIV 

Well No. DTW DTP PT NOTES 
65GW04 13.42 13.40 0.02 
65GW05 13.20 13.07 0.13 
65GW06 13.47 13.37 0.10 
65GW22 10.58 
65GW23 10.61 
65GW25 11.15 
65GW32 10.60 

ysis\hydrographs\[BLDG296.xls]05FEB99 



~ Liquid Level Data 
Site Name: BLDG 296 MCAS Cherry Point 
Date: 10-0ct-97 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
65GW04 13.41 13.10 0.31 
65GW05 13.43 12.65 0.78 
65GW06 13.16 SKIMMER IN WELL 
65GW22 10.38 
65GW23 10.41 
65GW25 10.91 
65GW32 10.39 10.38 0.01 

ysis\hydrographs\[BLDG296.xls]05FEB99 



APPENDIXD 

BUILDING 486 HYDROGRAPH DATA 
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Graph depicts groundwater elevation for 
(4) monitoring wells from data collected 
starting Oct. 1997. 
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October 1, 1997 at 0.01 
feet thick. Not reported 
since then. 
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HYDROGRAPH 
57GW03 
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This graph depict groundwater 
level for monitor well 57GW03 
and one product thickness level 
10/1/97 
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""' Liquid Level Data 
Site Name: Building 486 MCAS Cherry Point 
Date: 1/29/99 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT 
57GW01 19.20 
OHM 1 15.58 
OHM2 16.08 

57GW11 18.31 
57GW08 17.79 
57GW13 15.55 
57GW12 15.36 
57GW03 19.23 
57GW02 19.06 
57GW14 15.67 15.53 0.14 

D:\sword\cherrypt\afvranalysis\hydrographs\[BLDG486.xls]HYDROTABLE 



~ Liquid Level Data 
Site Name: Building 486 MCAS Cherry Point 
Date: 24-Dec-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT 
57GW01 19.59 
OHM 1 15.97 
OHM2 16.45 

57GW11 18.71 
57GW08 18.18 
57GW13 15.92 
57GW12 15.73 
57GW03 19.60 
57GW02 19.41 
57GW14 16.24 15.91 0.33 

s\hydrographs\[BLDG486.xls]HYDROTABLE 



~ 
Liquid Level Data 

Site Name: Building 486 MCAS Cherry Point 
Date:21-NOV- DTW DTP PT 

LANTDIV 

Well No. DTW DTP PT 
57GW01 19.19 
OHM 1 15.56 
OHM2 16.05 

57GW11 18.26 
57GW08 15.76 
57GW13 15.49 
57GW12 15.32 
57GW03 19.23 
57GW02 18.98 
57GW14 15.80 15.50 0.30 

s\hydrographs\[BLDG486.xls ]HYDROT ABLE 



,..., 
Liquid Level Data 

Site Name: Building 486 MCAS Cherry Point 
Date: 26-0ct-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT 
57GW01 18.63 
OHM 1 15.42 
OHM2 14.73 

57GW11 17.72 
57GW08 17.51 
57GW13 14.93 
57GW12 14.77 
57GW03 18.72 
57GW02 18.47 
57GW14 15.23 15.03 0.20 
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,.,.. 
Liquid Level Data 

Site Name: Building 486 MCAS Cherry Point 
Date: 18-Sep-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DlW DTP PT 
57GW01 17.76 
OHM 1 14.37 
OHM2 13.87 

57GW11 16.84 
57GW08 16.43 
57GW13 14.09 
57GW12 13.89 
57GW03 17.84 
57GW02 17.59 
57GW14 14.23 14.13 0.10 

s\hydrographs\[BLDG486.xls]HYDROTABLE 



~ 
Liquid Level Data 

Site Name: Building 486 MCAS Cherry Point 
Date: 20-Aug-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT 
57GW01 18.87 
OHM 1 15.48 
OHM2 16.03 

57GW11 17.95 
57GW08 17.56 
57GW13 15.25 
57GW12 15.02 
57GW03 18.87 
57GW02 18.69 
57GW14 15.50 15.24 0.26 
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~ Liquid Level Data 
Site Name: Building 486 MCAS Cherry Point 
Date: 13-Jul-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT 
57GW01 17.58 
OHM 1 14.20 
OHM2 14.74 

57GW11 16.66 
57GW08 16.27 
57GW13 13.97 
57GW12 13.74 
57GW03 17.60 
57GW02 17.40 
57GW14 14.21 13.95 0.26 

s\hydrographs\[BLDG486.xls]HYDROTABLE 



~ Liquid Level Data 
Site Name: Building 486 MCAS Cherry Point 
Date: 01-0ct-97 Petroleum Oils and Lubricants (POL) Site 

LANT DIV 

Well No. DTW DTP PT 
57GW01 19.41 
OHM 1 15.74 
OHM2 16.25 

57GW11 18.55 
57GW08 18.14 
57GW13 15.82 
57GW12 15.58 
57GW03 19.48 19.47 0.01 
57GW02 19.24 
57GW14 15.76 

s\hydrographs\[BLDG486.xls]HYDROTABLE 
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ATLANTIC 7012 HYDROGRAPH DATA 
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Monitoring well: 25GW13 depth 
to water and depth to product. 
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Site Name: 
Date: 

Well No. 
25GW08 
25GW10 
25GW01 
25GW13 
25GW02 
25GW03 
25GW04 

Liquid Level Data 
Atlantic 7012 

29-Jan-99 

DTW DTP 
5.62 
5.54 
5.64 

6.06 
5.72 

\hyd rographs\(A TLANTIC7012.xls ]230CT97 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LAN TD IV 

PT NOTES 

NO DAT A/SYSTEM DEPLOYED 

NO DATA/SYSTEM DEPLOYED 



Site Name: 
Date: 

Well No. 
25GW08 
25GW10 
25GW01 
25GW13 
25GW02 
25GW03 
25GW04 

Liquid Level Data 
Atlantic 7012 

24-Dec-98 

DTW DTP 
7.32 
6.82 
7.53 

7.24 
7.24 

\hydrographs\[ATLANTIC7012.xls]230CT97 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 

NO DAT A/SYSTEM DEPLOYED 

NO DATA/SYSTEM DEPLOYED 



Site Name: 
Date: 

Well No. 
25GW08 
25GW10 
25GW01 
25GW13 
25GW02 
25GW03 
25GW04 

Liquid Level Data 
Atlantic 7012 

21-Nov-98 

DTW DTP 
8.37 
7.68 
8.50 

8.04 
8.07 

\hydrographs\[ATLANTIC7012.xls ]230CT97 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LAN TD IV 

PT NOTES 

NO DAT A/SYSTEM DEPLOYED 

NO DAT A/SYSTEM DEPLOYED 



Site Name: 
Date: 

Well No. 
25GW08 
25GW10 
25GW01 
25GW13 
25GW02 
25GW03 
25GW04 

Liquid Level Data 
Atlantic 7012 

26-0ct-98 

DTW DTP 
7.78 
7.48 
7.70 

7.43 
7.39 

\hydrographs\[ATLANTIC7012.xls]230CT97 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LAN TD IV 

PT NOTES 

NO DATA SYSTEM DEPLOYED 

NO DATA SYSTEM DEPLOYED 



"' Liquid Level Data 
Site Name: Atlantic 7012 
Date: 18-Sep-98 

Well No. DTW DTP 
25GW08 5.69 
25GW10 5.40 
25GW01 5.61 
25GW13 
25GW02 5.33 
25GW03 5.28 
25GW04 

\hydrographs\[ATLANTIC7012.xls]230CT97 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LAN TD IV 

PT NOTES 

NO DATA SYSTEM DEPLOYED 

NO DATA SYSTEM DEPLOYED 



~ Liquid Level Data 
Site Name: Atlantic 7012 MCAS Cherry Point 
Date: 20-Aug-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
25GW08 8.81 
25GW10 8.10 
25GW01 8.72 
25GW13 8.33 8.24 0.09 
25GW02 8.45 
25GW03 8.39 
25GW04 9.61 8.44 1.17 

\hydrographs\[A TLANTIC7012.xls ]230CT97 



~ Liquid Level Data 
Site Name: Atlantic 7012 MCAS Cherry Point 
Date: 17-Jul-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
25GW08 6.63 
25GW10 5.92 
25GW01 6.64 
25GW13 6.42 6.33 0.09 
25GW02 6.31 
25GW03 6.21 
25GW04 7.59 6.18 1.41 

\hydrographs\[A TLANTIC7012.xls ]230CT97 



~ Liquid Level Data 
Site Name: Atlantic 7012 MCAS Cherry Point 
Date: 13-Jul-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
25GW08 6.18 
25GW10 6.68 
25GW01 5.85 
25GW13 6.20 6.13 0.07 
25GW02 6.10 
25GW03 5.80 
25GW04 7.44 5.83 1.61 
25GW12 5.45 Extra monitoring well gauged 
25GW05 6.35 Extra monitoring well gauged 

\hydrographs\[ATLANTIC7012.xls]230CT97 



Site Name: 
Date: 

Well No. 
25GW08 
25GW10 
25GW01 
25GW13 
25GW02 
25GW03 
25GW04 
25GW12 

Liquid Level Data 
Atlantic 7012 

01-Jun-98 

DTW DTP 
6.80 
6.15 
6.85 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LAN TD IV 

PT NOTES 

6.67 6.54 0.13 
6.50 
6.52 
6.12 
6.12 ADDED MONITORING WELL CHECKED 

\hydrographs\[ATLANTIC7012 .xis ]230CT97 



Site Name: 
Date: 

Well No. 
25GW08 
25GW10 
25GW01 
25GW13 
25GW02 
25GW03 
25GW04 

Liquid Level Data 
Atlantic 7012 

08-May-98 

DTW DTP 
4.98 
4.83 
4.83 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 

6.42 6.33 0.09 
5.59 
5.26 
4.65 

\hydrographs\[ATLANTIC7012.xls]230CT97 



Site Name: 
Date: 

Well No. 
25GW08 
25GW10 
25GW01 
25GW13 
25GW02 
25GW03 
25GW04 

Liquid Level Data 
Atlantic 7012 

17-Apr-98 

DTW DTP 
6.24 
5.88 
6.69 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LAN TD IV 

PT NOTES 

6.41 6.36 0.05 
6.34 
6.31 
6.89 

\hydrographs\(A TLANTIC7012.xls ]230CT97 



Site Name: 
Date: 

Well No. 
25GW08 
25GW10 
25GW01 
25GW13 
25GW02 
25GW03 
25GW04 

Liquid Level Data 
Atlantic 7012 

05-Apr-98 

DTW DTP 
5.50 
5.36 
5.47 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 

SHEEN 
6.07 5.99 0.08 
5.94 
5.79 
5.50 

\hydrographs\[ATLANTIC7012.xls]230CT97 



Site Name: 
Date: 

Well No. 
25GW08 
25GW10 
25GW01 
25GW13 
25GW02 
25GW03 
25GW04 

Liquid Level Data 
Atlantic 7012 

27-Mar-98 

DTW 
5.92 
5.72 
6.48 
6.38 
6.28 
5.98 
6.26 

DTP 

6.29 

\hydrographs\[ATLANTIC7012.xls]230CT97 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 

SHEEN 
0.09 



Site Name: 
Date: 

Well No. 
25GW08 
25GW10 
25GW01 
25GW13 
25GW02 
25GW03 
25GW04 

Liquid Level Data 
Atlantic 7012 

20-Mar-98 

DTW DTP 
5.25 
5.08 
5.19 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LAN TD IV 

PT NOTES 

SHEEN 
5.90 5.84 0.06 
5.83 
5.16 
5.56 

\hydrographs\[ATLANTIC7012.xls ]230CT97 



Site Name: 
Date: 

Well No. 
25GW08 
25GW10 
25GW01 
25GW13 
25GW02 
25GW03 
25GW04 

Liquid Level Data 
Atlantic 7012 

11-Mar-98 

DTW DTP 
5.20 

5.17 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LAN TD IV 

PT NOTES 

NO DATA 
SHEEN 

6.94 6.88 0.06 
5.78 
5.05 
5.70 

\hydrog raphs\[A TLANTIC7012.xls ]230CT97 



~ 
Liquid Level Data 

Site Name: Atlantic 7012 MCAS Cherry Point 
Date: 07-Feb-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
25GW08 4.93 
25GW10 4.57 
25GW01 4.40 SHEEN 
25GW13 5.63 5.50 0.13 
25GW02 5.38 
25GW03 4.27 
25GW04 4.71 
25GW07 4.55 ADD'L MW GAUGED 
25GW06 4.12 ADD'L MW GAUGED 
25GW12 4.12 ADD'L MW GAUGED 

\hydrographs\[ATLANTIC7012.xls]230CT97 



Site Name: 
Date: 

Well No. 
25GW08 
25GW10 
25GW01 
25GW13 
25GW02 
25GW03 
25GW04 

Liquid Level Data 
Atlantic 7012 

18-Dec-97 

DTW DTP 
5.66 
5.63 
6.20 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LAN TD IV 

PT NOTES 

SHEEN 
6.25 6.20 0.05 
6.18 
5.79 
5.99 

\hydrographs\[ATLANTIC7012.xls]230CT97 



Site Name: 
Date: 

Well No. 
25GW08 
25GW10 
25GW01 
25GW13 
25GW02 
25GW03 
25GW04 

Liquid Level Data 
Atlantic 7012 

11-Dec-97 

DTW DTP 
5.30 
5.24 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANT DIV 

PT NOTES 

5.26 5.24 0.02 
8.02 7.95 0.07 
5.91 
5.37 
5.62 

\hydrographs\[A TLANTIC7012.xls ]230CT97 



Site Name: 
Date: 

Well No. 
25GW08 
25GW10 
25GW01 
25GW13 
25GW02 
25GW03 
25GW04 

Liquid Level Data 
Atlantic 7012 

04-Dec-97 

DTW DTP 
5.00 
4.89 
4.61 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LAN TD IV 

PT NOTES 

SHEEN 
5.64 5.59 0.05 
5.57 
4.80 
4.84 

\hydrographs\[ATLANTIC7012.xls]230CT97 



Site Name: 
Date: 

Well No. 
25GW08 
25GW10 
25GW01 
25GW13 
25GW02 
25GW03 
25GW04 

Liquid Level Data 
Atlantic 7012 

20-Nov-97 

DTW DTP 
6.07 
5.87 
6.40 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 

SHEEN 
6.38 6.36 0.02 
6.33 
6.10 
5.91 

\hydrographs\[ATLANTIC7012.xls]230CT97 



I"'-
Liquid Level Data 

Site Name: Atlantic 7012 MCAS Cherry Point 
Date: 15-Nov-97 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
25GW08 5.53 
25GW10 5.51 
25GW01 5.27 SHEEN 
25GW13 6.15 6.07 0.08 
25GW02 6.03 
25GW03 5.69 
25GW04 5.49 

\hydrographs\[ATLANTIC7012.xls]230CT97 



Site Name: 
Date: 

Well No. 
25GW08 
25GW10 
25GW01 
25GW13 
25GW02 
25GW03 
25GW04 

Liquid Level Data 
Atlantic 7012 

06-Nov-97 

DTW DTP 
5.55 
5.50 
4.56 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 

SHEEN 
4.14 4.05 0.09 
6.01 
5.73 
5.51 

\hydrog raphs\[A TLANTI C7012.xls ]230CT97 



Site Name: 
Date: 

Well No. 
25GW08 
25GW10 
25GW01 
25GW13 
25GW02 
25GW03 
25GW04 

Liquid Level Data 
Atlantic 7012 

30-0ct-97 

DTW DTP 
6.02 
5.73 
7.56 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 

6.17 6.16 0.01 
6.12 
6.07 
5.52 

\hydrographs\[ATLANTIC7012.xls]230CT97 



Site Name: 
Date: 

Well No. 
25GW08 
25GW10 
25GW01 
25GW13 
25GW02 
25GW03 
25GW04 

Liquid Level Data 
Atlantic 7012 

23-0ct-97 

DTW DTP 
6.00 
5.76 
5.60 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 

6.23 6.13 0.10 
6.15 

NO DATA 
NO DATA 

\hydrographs\[A TLANTIC7012.xls ]230CT97 
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HYO ROG RA PH 
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~ 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 28-0ct-97 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 19.55 19.50 0.05 
9GW02 19.37 19.36 0.01 
9GW05 17.27 
9GW09 18.69 
9GW14 18.59 18.50 0.09 
9GW24 19.76 19.69 0.07 
9GW31 19.31 
9GW32 19.90 
9GW33 20.36 20.35 0.01 
9GW34 20.90 

D:\sword\cherrypt\afvranalysis\hydrographs\[TANKFARMD.xls]05FEB99 



""" Liquid Level Data 
Site Name: TANK FARM D MCAS Cherry Point 
Date: 04-Nov-97 Petroleum Oils and Lubricants (POL) Site 

LANT DIV 

Well No. DTW DTP PT NOTES 
9GW01 19.51 19.43 0.08 
9GW02 19.52 SHEEN 
9GW05 17.19 
9GW09 
9GW14 18.86 18.85 0.01 
9GW24 19.62 19.61 0.01 
9GW31 19.26 
9GW32 
9GW33 
9GW34 20.79 

D:\sword\cherrypt\afvranalysis\hydrographs\[TANKFARMD.xls]05FEB99 



~ Liquid Level Data 
Site Name: TANK FARM D MCAS Cherry Point 
Date: 11-Nov-97 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 19.85 19.83 0.02 
9GW02 19.80 SHEEN 
9GW05 17.62 
9GW09 
9GW14 18.75 
9GW24 19.99 
9GW31 19.64 
9GW32 
9GW33 
9GW34 21.80 

D:\sword\cherrypt\afvranalysis\hydrographs\(TANKFARMD.xls]05FEB99 



Site Name: 
Date: 

Well No. 
9GW01 
9GW02 
9GW05 
9GW09 
9GW14 
9GW24 
9GW31 
9GW32 
9GW33 

Liquid Level Data 
TANK FARM D 

18-Nov-97 

DTW DTP 
19.78 19.77 
19.73 
17.57 

18.74 
19.98 
19.64 

9GW34 21.17 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANT DIV 

PT NOTES 
0.01 
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Site Name: 
Date: 

Well No. 
9GW01 
9GW02 
9GW05 
9GW09 
9GW14 
9GW24 
9GW31 
9GW32 
9GW33 
9GW34 

Liquid Level Data 
TANK FARM D 

24-Nov-97 

DTW DTP 
19.83 19.76 
19.70 
17.58 

18.74 
20.00 
19.64 

21.19 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LAN TD IV 

PT NOTES 
0.07 
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Site Name: 
Date: 

Well No. 
9GW01 
9GW02 
9GW05 
9GW09 
9GW14 
9GW24 
9GW31 
9GW32 
9GW33 

Liquid Level Data 
TANK FARM D 

02-Dec-97 

DTW DTP 
19.78 19.72 
19.62 
17.48 

18.60 
19.85 
19.51 

9GW34 21.04 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANTDIV 

PT NOTES 
0.06 
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Site Name: 
Date: 

Well No. 
9GW01 
9GW02 
9GW05 
9GW09 
9GW14 
9GW24 
9GW31 
9GW32 
9GW33 

Liquid Level Data 
TANK FARM D 

09-Dec-97 

DTW DTP 
19.51 19.48 
19.37 
17.38 

18.40 
19.63 
19.30 

9GW34 20.83 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LAN TD IV 

PT NOTES 
0.03 
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Site Name: 
Date: 

Well No. 
9GW01 
9GW02 
9GW05 
9GW09 
9GW14 
9GW24 
9GW31 
9GW32 
9GW33 

Liquid Level Data 
TANK FARM D 

16-Dec-97 

DTW DTP 
18.42 18.40 
19.27 
17.24 

18.35 
19.62 
19.29 

9GW34 20.82 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LANT DIV 

PT NOTES 
0.02 

D:\sword\cherrypt\afvranalysis\hydrographs\[TANKFARMD.xls]05FEB99 
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~ Liquid Level Data 
Site Name: TANK FARM D MCAS Cherry Point 
Date: 03-Mar-98 Petroleum Oils and Lubricants (POL) Site 

LANT DIV 

Well No. DTW DTP PT NOTES 
9GW01 16.96 
9GW02 16.76 
9GW05 14.63 
9GW09 
9GW14 16.18 
9GW24 16.98 16.91 0.07 
9GW31 16.60 
9GW32 
9GW33 
9GW34 18.18 
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Site Name: 
Date: 

Well No. 
9GW01 
9GW02 
9GW05 
9GW09 
9GW14 
9GW24 
9GW31 
9GW32 
9GW33 

Liquid Level Data 
TANK FARM D 

11-Mar-98 

DTW DTP 
16.90 
16.42 
14.64 

16.05 
17.15 
18.87 

9GW34 18.41 

MCAS Cherry Point 
Petroleum Oils and Lubricants (POL) Site 
LAN TD IV 

PT NOTES 
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~ 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 20-Mar-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
9GW01 16.90 
9GW02 16.27 
9GW05 16.65 
9GW09 
9GW14 16.27 16.20 0.07 
9GW24 17.27 
9GW31 16.99 
9GW32 
9GW33 
9GW34 18.54 
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!"'. 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 27-Mar-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. D1W DTP PT NOTES 
9GW01 17.06 
9GW02 16.37 
9GW05 14.82 
9GW09 
9GW14 16.52 16.32 0.20 
9GW24 17.51 
9GW31 17.21 
9GW32 
9GW33 
9GW34 18.77 
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~ 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 03-Apr-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
9GW01 17.17 
9GW02 16.47 
9GW05 14.95 
9GW09 
9GW14 16.68 16.48 0.20 
9GW24 17.62 
9GW31 17.33 
9GW32 
9GW33 
9GW34 18.89 
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,,.... 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 10-Apr-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 17.30 
9GW02 16.60 
9GW05 15.08 
9GW09 
9GW14 15.69 15.59 0.10 
9GW24 17.71 SHEEN 
9GW31 17.42 
9GW32 
9GW33 
9GW34 18.98 
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I"" 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 17-Apr-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
9GW01 17.41 
9GW02 16.78 
9GW05 15.20 
9GW09 
9GW14 16.87 16.72 0.15 
9GW24 17.88 17.86 0.02 
9GW31 17.56 
9GW32 
9GW33 
9GW34 19.15 
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,,..... 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 25-Apr-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 17.54 
9GW02 16.86 
9GW05 15.32 
9GW09 
9GW14 17.01 16.83 0.18 
9GW24 17.99 17.97 0.02 
9GW31 17.67 
9GW32 
9GW33 
9GW34 19.25 
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,,.,.., 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 02-May-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
9GW01 17.58 
9GW02 16.91 
9GW05 15.35 
9GW09 
9GW14 17.02 16.85 0.17 
9GW24 18.04 18.00 0.04 
9GW31 11.72 
9GW32 
9GW33 
9GW34 19.28 
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""' Liquid Level Data 
Site Name: TANK FARM D MCAS Cherry Point 
Date: 08-May-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
9GW01 17.30 
9GW02 16.83 ED 
9GW05 14.95 
9GW09 
9GW14 16.32 16.28 0.04 
9GW24 17.40 17.38 0.02 
9GW31 17.09 D 
9GW32 
9GW33 
9GW34 16.64 
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~ 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 02-Jul-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 14.88 
9GW02 14.44 
9GW05 12.93 
9GW09 
9GW14 16.09 15.89 0.20 
9GW24 16.31 16.18 0.13 
9GW31 15.83 D 
9GW32 
9GW33 
9GW34 17.17 

D:\sword\cherrypt\afvranalysis\hydrographs\[TANKFARMD.xls]05FEB99 



~ Liquid Level Data 
Site Name: TANK FARM D MCAS Cherry Point 
Date: 13-Jul-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 15.17 15.15 0.02 
9GW02 14.66 
9GW05 13.20 
9GW09 
9GW14 16.33 16.10 0.23 
9GW24 16.65 16.47 0.18 
9GW31 16.23 D 
9GW32 
9GW33 
9GW34 17.41 
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,,..... 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 24-Jul-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 15.32 15.29 0.03 
9GW02 14.78 
9GW05 13.48 
9GW09 
9GW14 16.53 16.25 0.28 
9GW24 16.89 16.61 0.28 
9GW31 16.37 D 
9GW32 
9GW33 
9GW34 17.55 
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~ Liquid Level Data 
Site Name: TANK FARM D MCAS Cherry Point 
Date: 31-Jul-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 15.48 15.45 0.03 
9GW02 14.97 
9GW05 13.51 
9GW09 
9GW14 16.50 16.29 0.21 
9GW24 16.95 16.66 0.29 
9GW31 16.50 D 
9GW32 
9GW33 
9GW34 17.63 
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~ Liquid Level Data 
Site Name: TANK FARM D MCAS Cherry Point 
Date: 07-Aug-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 15.60 15.56 0.04 
9GW02 15.10 
9GW05 13.57 
9GW09 
9GW14 16.60 16.38 0.22 
9GW24 17.05 16.75 0.30 
9GW31 16.50 D 
9GW32 
9GW33 
9GW34 17.71 
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,.... 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 14-Aug-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 15.68 15.64 0.04 
9GW02 15.23 
9GW05 13.65 
9GW09 
9GW14 16.68 16.42 0.26 
9GW24 17.25 16.84 0.41 
9GW31 17.67 
9GW32 
9GW33 
9GW34 16.63 
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~ 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 20-Aug-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 15.80 15.74 0.06 
9GW02 15.30 
9GW05 13.72 
9GW09 
9GW14 17.75 16.53 1.22 
9GW24 17.30 16.89 0.41 
9GW31 17.73 
9GW32 
9GW33 
9GW34 16.70 
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~ Liquid Level Data 
Site Name: TANK FARM D MCAS Cherry Point 
Date: 28-Aug-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
9GW01 15.78 15.29 0.49 
9GW02 14.83 
9GW05 13.25 
9GW09 
9GW14 16.07 15.99 0.08 
9GW24 16.75 16.41 0.34 
9GW31 17.26 
9GW32 
9GW33 
9GW34 16.24 
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""' Liquid Level Data 
Site Name: TANK FARM D MCAS Cherry Point 
Date: 03-Sep-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 15.38 14.88 0.50 
9GW02 14.43 
9GW05 12.84 
9GW09 
9GW14 15.66 15.58 0.08 
9GW24 16.35 16.01 0.34 
9GW31 17.85 
9GW32 
9GW33 
9GW34 16.83 
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~ Liquid Level Data 
Site Name: TANK FARM D MCAS Cherry Point 
Date: 11-Sep-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
9GW01 14.69 14.19 0.50 
9GW02 13.73 
9GW05 12.14 
9GW09 
9GW14 14.96 14.88 0.08 
9GW24 15.65 15.31 0.34 
9GW31 17.16 
9GW32 
9GW33 
9GW34 16.14 
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~ 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 18-Sep-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
9GW01 14.52 14.51 0.01 
9GW02 14.59 
9GW05 13.01 
9GW09 
9GW14 15.15 15.07 0.08 
9GW24 15.69 15.49 0.20 
9GW31 18.02 
9GW32 
9GW33 
9GW34 17.01 
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~ Liquid Level Data 
Site Name: TANK FARM D MCAS Cherry Point 
Date: 26-Sep-98 Petroleum Oils and Lubricants (POL) Site 

LANT DIV 

Well No. DTW DTP PT NOTES 
9GW01 14.52 14.51 0.01 
9GW02 14.39 
9GW05 12.54 
9GW09 
9GW14 15.41 15.27 0.14 
9GW24 15.89 15.52 0.37 
9GW31 15.33 
9GW32 
9GW33 
9GW34 16.51 

D:\sword\cherrypt\afvranalysis\hydrographs\[TANKFARMD.xls]05FEB99 



,_,.., 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 02-0ct-98 Petroleum Oils and Lubricants (POL) Site 

LANT DIV 

Well No. DTW DTP PT NOTES 
9GW01 14.62 
9GW02 14.39 
9GW05 12.67 
9GW09 
9GW14 15.57 15.39 0.18 
9GW24 16.10 15.70 0.40 
9GW31 16.66 
9GW32 
9GW33 
9GW34 15.54 

D:\sword\cherrypt\afvranalysis\hydrographs\[T AN KF ARMD .xls]05FEB99 



,,..., 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 10-0ct-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 14.63 
9GW02 14.39 
9GW05 12.68 
9GW09 
9GW14 15.57 15.38 0.19 
9GW24 16.12 15.70 0.42 
9GW31 16.68 
9GW32 
9GW33 
9GW34 15.67 
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,..., 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 17-0ct-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 15.00 
9GW02 14.66 
9GW05 12.97 
9GW09 
9GW14 15.86 15.71 0.15 
9GW24 16.37 15.97 0.40 
9GW31 17.02 
9GW32 
9GW33 
9GW34 16.28 

D:\sword\cherrypt\afvranalysis\hydrographs\[TANKFARMD.xls]05FEB99 



"" Liquid Level Data 
Site Name: TANK FARM D MCAS Cherry Point 
Date: 26-0ct-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 15.16 
9GW02 14.84 
9GW05 13.19 
9GW09 
9GW14 16.09 15.90 0.19 
9GW24 16.82 16.40 0.42 
9GW31 15.74 
9GW32 
9GW33 
9GW34 17.17 

D:\sword\cherrypt\afvranalysis\hydrographs\[TANKFARMD.xls]05FEB99 



,.,... 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 31-0ct-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 15.27 
9GW02 14.95 
9GW05 13.30 
9GW09 
9GW14 16.21 16.01 0.20 
9GW24 16.78 16.34 0.44 
9GW31 15.85 
9GW32 
9GW33 
9GW34 17.28 

D:\sword\cherrypt\afvranalysis\hydrographs\[TANKFARMD.xls)05FEB99 



~ 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 08-Nov-98 Petroleum Oils and Lubricants (POL) Site 

LANT DIV 

Well No. DTW DTP PT NOTES 
9GW01 15.41 15.39 0.02 
9GW02 15.10 
9GW05 13.40 
9GW09 
9GW14 16.32 16.15 0.17 
9GW24 17.01 16.44 0.57 
9GW31 16.29 
9GW32 
9GW33 
9GW34 17.41 
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~ 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 15-Nov-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
9GW01 15.58 15.57 0.01 
9GW02 15.23 
9GW05 13.56 
9GW09 
9GW14 16.42 16.22 0.20 
9GW24 16.99 16.45 0.54 
9GW31 16.43 
9GW32 
9GW33 
9GW34 17.55 

D:\sword\cherrypt\afvranalysis\hydrographs\[TANKFARMD.xls]05FEB99 



"""' Liquid Level Data 
Site Name: TANK FARM D MCAS Cherry Point 
Date: 21-Nov-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 15.61 15.60 0.01 
9GW02 15.64 
9GW05 13.52 
9GW09 
9GW14 16.47 16.29 0.18 
9GW24 17.22 16.73 0.49 
9GW31 16.47 
9GW32 
9GW33 
9GW34 17.60 

D:\sword\cherrypt\afvranalysis\hydrographs\[TANKFARMD.xls]05FEB99 



~ Liquid Level Data 
Site Name: TANK FARM D MCAS Cherry Point 
Date: 29-Nov-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 15.71 15.70 0.01 
9GW02 15.78 
9GW05 15.71 
9GW09 
9GW14 16.54 16.35 0.19 
9GW24 17.26 16.69 0.57 
9GW31 16.51 
9GW32 
9GW33 
9GW34 17.68 
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~ Liquid Level Data 
Site Name: TANK FARM D MCAS Cherry Point 
Date: 03-Dec-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 15.28 15.25 0.03 
9GW02 15.32 
9GW05 13.23 
9GW09 
9GW14 16.11 15.92 0.19 
9GW24 16.77 16.27 0.50 
9GW31 16.10 
9GW32 
9GW33 
9GW34 17.22 

D:\sword\cherrypt\afvranalysis\hydrographs\[TANKFARMD.xls]05FEB99 



~ Liquid Level Data 
Site Name: TANK FARM D MCAS Cherry Point 
Date: 11-Dec-98 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
9GW01 15.90 15.88 0.02 
9GW02 15.94 
9GW05 13.90 
9GW09 
9GW14 16.72 16.55 0.17 
9GW24 17.40 16.89 0.51 
9GW31 16.51 
9GW32 
9GW33 
9GW34 17.85 

D:\sword\cherrypt\afvranalysis\hydrographs\[TANKFARMD.xls]05FEB99 



~ 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 18-Dec-98 Petroleum Oils and Lubricants (POL) Site 

LANT DIV 

Well No. DTW DTP PT NOTES 
9GW01 16.01 15.95 0.06 
9GW02 15.99 
9GW05 13.97 
9GW09 
9GW14 16.80 16.61 0.19 
9GW24 17.46 16.95 0.51 
9GW31 16.75 
9GW32 
9GW33 
9GW34 17.92 

D:\sword\cherrypt\afvranalysis\hydrographs\[TANKFARMD.xls]05FEB99 



"" Liquid Level Data 
Site Name: TANK FARM D MCAS Cherry Point 
Date: 23-Dec-98 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 16.06 15.99 0.07 
9GW02 16.08 
9GW05 14.01 
9GW09 
9GW14 16.82 16.62 0.20 
9GW24 17.50 16.97 0.53 
9GW31 16.82 
9GW32 
9GW33 
9GW34 17.95 

D:\sword\cherrypt\afvranalysis\hydrographs\[TANKFARMD.xls]05FEB99 



,... 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 31-Dec-98 Petroleum Oils and Lubricants (PO ) Site 

LANTDIV 

Well No. DTW DTP PT 
9GW01 16.04 15.98 0.06 
9GW02 16.01 
9GW05 13.94 
9GW09 
9GW14 16.70 16.55 0.15 
9GW24 17.46 16.89 0.57 
9GW31 16.71 
9GW32 
9GW33 
9GW34 17.88 

D:\sword\cherrypt\afvranalysis\hydrographs\(T AN KF ARMD.xls]05FEB99 



,...., 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 08-Jan-99 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 16.03 15.97 0.06 
9GW02 16.13 
9GW05 13.94 
9GW09 
9GW14 16.79 16.53 0.26 
9GW24 17.44 16.90 0.54 
9GW31 16.73 
9GW32 
9GW33 
9GW34 17.87 

D:\sword\cherrypt\afvranalysis\hydrographs\[TANKFARMD.xls]05FEB99 



,... 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 15-Jan-99 Petroleum Oils and Lubricants (POL) Site 

LAN TD IV 

Well No. DTW DTP PT NOTES 
9GW01 16.06 15.99 0.07 
9GW02 16.10 
9GW05 13.91 
9GW09 
9GW14 16.68 16.53 0.15 
9GW24 17.44 16.89 0.55 
9GW31 16.67 
9GW32 
9GW33 
9GW34 17.81 

D:\sword\cherrypt\afvranalysis\hydrographs\[TANKFARMD.xls]05FEB99 



,.. 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 21-Jan-99 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 16.05 16.00 0.05 
9GW02 16.08 
9GW05 13.86 
9GW09 
9GW14 16.69 16.54 0.15 
9GW24 17.43 16.90 0.53 
9GW31 16.62 
9GW32 
9GW33 
9GW34 17.86 

D:\sword\cherrypt\afvranalysis\hydrographs\[TANKFARMD.xls]05FEB99 



,... 
Liquid Level Data 

Site Name: TANK FARM D MCAS Cherry Point 
Date: 29-Jan-99 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 16.00 15.95 0.05 
9GW02 15.97 
9GW05 13.76 
9GW09 
9GW14 15.62 15.50 0.12 
9GW24 17.25 16.79 0.46 
9GW31 16.50 
9GW32 
9GW33 
9GW34 17.73 

D:\sword\cherrypt\afvranalysis\hydrographs\[TANKFARMD.xls]05FEB99 



"" Liquid Level Data 
Site Name: TANK FARM D MCAS Cherry Point 
Date: 05-Feb-99 Petroleum Oils and Lubricants (POL) Site 

LANTDIV 

Well No. DTW DTP PT NOTES 
9GW01 15.84 15.83 0.01 
9GW02 16.13 
9GW05 13.90 
9GW09 
9GW14 16.61 16.48 0.13 
9GW24 17.30 16.78 0.52 
9GW31 16.64 
9GW32 
9GW33 
9GW34 17.87 

D:\sword\cherrypt\afvranalysis\hydrographs\[TANKFARMD.xls]05FEB99 



APPENDIXG 

MASS OF LIQUID PETROLEUM HYDROCARBONS (LPH) ESTIMATES 



APPENDIX G LPH MASS ESTIMATES. 

Building 1640 LPH Mass Estimate 

Site Name: Building 1640 

Based on the original site map definition delineating the perimeter of extent of free 
product (liquid phase hydrocarbons (LPH)) the following is derived. 

An approximate radius of extent ofLPH. (r) in feet from an approximate center point in 
the LPH plume (30 feet). The configuration of the plume is roughly round. 

From site data and physical measurements the LPH plume is approximated at being 1.2 
feet in thickness (h). 

An assumption of the free pore space of the subsurface matrix (porosity) is 20%. (0.20) 

To then calculate the volume of the LPH at the site: 
V=volume 
h = LPH thickness in feet 
1t = 3.14 
r = radius of LPH plume 

h=l.2ft G 
where: 

V=2nr2h 
r= 30 ft 

:. V= (2)(3.14)(30)2(1.2) 

=6 782 ft3 

' 

6,782 ft3 =total mass without correction for porosity. (6,782 ft3)x(0.20) [for porosity] 
= l,356.40ft3 mass ofLPH (Contaminant) 
= l,356.40ft3 convert to gallons of LPH, lft3 =7.4 gallons 
= (7.4)(1,356.40ft3 ) 

= 10,037.36 gallons ..... 10,000 gallons. 
= 10,000 gallons. 

Assume that the LPH weighs 7.13 lb/gallon, then (10,000)(7.13lb) = 71,300 lbs of 
hydrocarbons are present in liquid phase 

Conservatively 40% of the mass is recoverable, thus (0.40)(71,3001bs) = 28,520lbs of 
hydrocarbons can be recovered. 

During AFVR events at Building 1640 on average during an AFVR event 54 lbs of 
hydrocarbons are removed. So far a total of 809 lbs of hydrocarbons have been removed. 
Subtract the 809 lbs removed from the 28,520 lbs (that is recoverable) there then remains 
in the subsurface 27,711 lbs of hydrocarbons to be removed. 



Building 296 LPH Mass Estimate 

Site Name: Building 296 

Based on the original site map definition delineating the perimeter of extent of free 
product (liquid phase hydrocarbons (LPH) Law Engineering 9/95) the following is 
derived. 

An approximate radius of extent ofLPH. (r) in feet from an approximate center point in 
the LPH plume (22 feet). The configuration of the plume is roughly round. 

From site data and physical measurements the LPH plume is approximated at being 1.5 
feet in thickness (h). 

An assumption of the free pore space of the subsurface matrix (porosity) is 20%. (0.20) 

To then calculate the volume of the LPH at the site: 
V=volume 
h = LPH thickness in feet 
7t = 3.14 
r = radius of LPH plume G 
where: 

V=27tr2h 
r= 22 ft 

:. V= (2)(3.14)(22)2(1.5) 

=4 559 ft3 

' 

4,559 ft3 =total mass without correction for porosity. (4,559 ft:3)x(0.20) [for porosity] 
= 911 ft3 mass of LPH (Contaminant) 
= 91 lft3 convert to gallons ofLPH, lft3 =7.4 gallons 
= (7.4)(911ft3 ) 

= 6,741 gallons. 

Assume that the LPH weighs 7.13 lb/gallon, then (6,741)(7.13lb) = 48,066 lbs of 
hydrocarbons are present in liquid phase 

Conservatively 40% of the mass is recoverable, thus (0.40)(48,066lbs) = 19,226 lbs of 
hydrocarbons can be recovered. 

Building 486 LPH Mass Estimate 

Site Name: Building 486 



Based on the original site map definition delineating the perimeter of extent of free 
product (liquid phase hydrocarbons (LPH) Law Engineering 7 /95) the following is 
derived. 

An approximate radius of extent ofLPH. (r) in feet from an approximate center point in 
the LPH plume (12 feet). The configuration of the plume is roughly round. 

From site data and physical measurements the LPH plume is approximated at being 0.23 
feet in thickness (h). 

An assumption of the free pore space of the subsurface matrix (porosity) is 20%. (0.20) 

To then calculate the volume of the LPH at the site: 
V=volume 
h = LPH thickness in feet 
1t = 3.14 
r = radius of LPH plume LJl h=-0.23f G 
where: 

V=2nr2h 
r= 12 ft 

:. V= (2)(3.14)(12)2(0.23) 

=207 ft3 

207 ft3 =total mass without correction for porosity. (207 ft3)x(0.20) [for porosity] 
= 41.5 ft3 mass ofLPH (Contaminant) 
= 41.5ft3 convert to gallons ofLPH, lft3 =7.4 gallons 
= (7.4)(41.5ft3

) 

= 307 gallons. 

Assume that the LPH weighs 7.13 lb/gallon, then (307)(7.13lb) = 2,188 lbs of 
hydrocarbons are present in liquid phase 

Conservatively 40% of the mass is recoverable, thus (0.40)(2,188 lbs)= 875 lbs of 
hydrocarbons can be recovered. 

Atlantic 7012 LPH Mass Estimate 

Site Name: Atlantic 7012 

Based on the original site map definition delineating the perimeter of extent of free 
product (liquid phase hydrocarbons (LPH) Law Engineering 8/95) the following is 
derived. 

An approximate radius of extent of LPH. (r) in feet from an approximate center point in 
the LPH plume (45 feet). The configuration of the plume is roughly round. 



From site data and physical measurements the LPH plume is approximated at being 0.5 
feet in thickness (h). 

An assumption of the free pore space of the subsurface matrix (porosity) is 20%. (0.20) 



To then calculate the volume of the LPH at the site: 
V=volume 
h = LPH thickness in feet 
1t = 3.14 
r = radius of LPH plume El h~O.Sft G 
where: 

V=21tr2h 
r= 45 ft 

:. V= (2)(3.14)(45)2(0.5) 

=6,358 ft3 

6,358 ft3 =total mass without correction for porosity. (6,358 ft3)x(0.20) [for porosity] 
= 1,272 ft3 mass ofLPH (Contaminant) 
= 1,272ft3 convert to gallons of LPH, 1 ft3 =7.4 gallons 
= (7.4)(1,272ft3 ) 

= 9,412 gallons. 

Assume that the LPH weighs 7.13 lb/gallon, then (9,412)(7.13lb) = 67,113 lbs of 
hydrocarbons are present in liquid phase 

Conservatively 40% of the mass is recoverable, thus (0.40)(67,113 lbs)= 26,845 lbs of 
hydrocarbons can be recovered. 

Tank Farm D LPH Mass Estimate 

Site Name: TankFarmD 

Based on the original site map definition delineating the perimeter of extent of free 
product (liquid phase hydrocarbons (LPH) 1995 refDWG 5.1) the following is derived. 

An approximate perimeter of extent of LPH is roughly defined in two plumes, one with a 
radius of20 ft and thickness ofLPH at approximately 0.070 ft on average [plume A], 
and the second plume having a radius of 10 ft and thickness ofLPH at approximately 
0.20 ft on average [plume B]. The separate configurations of the plumes is roughly 
round. 

PLUME A 
From site data and physical measurements the LPH plume is approximated at being 0. 7 
feet in thickness (h). 

An assumption of the free pore space of the subsurface matrix (porosity) is 20%. (0.20) 

To then calculate the volume of the LPH at the site: 
V=volume 



h = LPH thickness in feet 
1t = 3.14 
r = radius of LPH plume 

where: 
V=2nr2h 
:. V= (2)(3.14)(20)2(0.7) 

=l 758 ft3 

' 

LJl h~0.7ft G 
r= 20 ft 

1,758 ft3 =total mass without correction for porosity. (1,758 ft3)x(0.20) [for porosity] 
= 351 ft3 mass ofLPH (Contaminant) 
= 351ft3 convert to gallons ofLPH, lft3 =7.4 gallons 
= (7.4)(351 ft3

) 

= 2,597 gallons. 

Assume that the LPH weighs 7.13 lb/gallon, then (2,597)(7.13lb) = 18,516 lbs of 
hydrocarbons are present in liquid phase 

Conservatively 40% of the mass is recoverable, thus (0.40)(18,516 lbs)= 7,406 lbs of 
hydrocarbons can be recovered. 

PLUMEB 
From site data and physical measurements the LPH plume is approximated at being 0.2 
feet in thickness (h). 

An assumption of the free pore space of the subsurface matrix (porosity) is 20%. (0.20) 

To then calculate the volume of the LPH at the site: 
V=volume 
h = LPH thickness in feet 
1t = 3.14 
r = radius of LPH plume LJl h~.2ft G 
where: 

V=21tr2h 
r= 10 ft 

:. V= (2)(3.14)(10)2(0.2) 

= 125.6 ft3 

125 ft3 =total mass without correction for porosity. (125 ft3)x(0.20) [for porosity] 
= 25 ft3 mass ofLPH (Contaminant) 
= 25 ft3 convert to gallons of LPH, 1 ft3 =7.4 gallons 
= (7.4)(25 ft3

) 



= 185 gallons. 

Assume that the LPH weighs 7.13 lb/gallon, then (185)(7.13lb) = 1,319 lbs of 
hydrocarbons are present in liquid phase 

Conservatively 40% of the mass is recoverable, thus (0.40)(1,319 lbs)= 527 lbs of 
hydrocarbons can be recovered. 

TOTALS= 

PLUME A= 7 ,406 lbs 
PLUME B = 527 lbs 

Total= 7, 933 lbs potentially recoverable at Tank Farm D 
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BLDG 1640 AFVR TPH REMOVAL 
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UST 1640 lbs tph Cumulative total 
9/5/97 153.2 153.2 66.58 

9/18/97 133.8 287 

9/25/97 17.7 304.7 

10/2/97 12 316.7 

10/9/97 55 371.7 

10/16/97 19 390.7 

10/24/97 19 409.7 

10/29/97 14.7 424.4 

11/4/97 8.3 432.7 

11/12/97 27.8 460.5 

11/19/97 60.6 521.1 

11/26/97 30.4 551.5 

12/3/97 68.6 620.1 

12/10/97 58.1 678.2 

12/17/97 131.5 809.7 

1/9/98 143.18 952.88 

2/26/98 4.81 957.69 

3/21/98 26.75 984.44 

4/4/98 13.37 997.81 

10/10/98 333.79 1331.6 
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UST 296 lb of tph Cumulative Summary 67.82545 
10/10/97 179.8 179.8 
10/17/97 55.1 234.9 
10/25/97 34.8 269.7 
10/31/97 41.1 310.8 
11/21/97 189.2 500 

12/5/97 41.4 541.4 
12/19/97 114.4 655.8 

3/5/98 9.52 665.32 
3/22/98 13.91 679.23 
4/6/98 10.4 689.63 
7/1/98 56.45 746.08 



TANK FARM D AFVR TPH REMOVAL 
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~Date lbs tph Cumulative lbs 
10/28/97 548.8 548.8 239.353 
11/4/97 177.7 726.5 

11/11/97 245.5 972 
11/18/97 244.3 1216.3 
11/25/97 333.8 1550.1 
12/2/97 261 1811.1 
12/9/97 389.9 2201 

12/16/97 130.6 2331.6 
3/3/98 51.22 2382.82 
4/3/98 10.71 2393.53 



Site Name: 
Site Location: 

Work Plan Ref: 

Report Date: 
Event#: 

Aggressive Fluid Vapor Recovery Report 
MCAS Cherry Point North Carolina 

MCAS Cherry Point Incident#: 
~~~~~~~~ 

Atlantic 7012 Site Priority Rank: 
~~~~~~~~ 

Event Date: 3/4/98 

Free Prod Type Fuel Oil #2 
Wells Gauged: 

Free Prod. Thickness: 
AFVR Wells Selected: 

Observ. Wells Selected: 

Event Duration: 
Stack TPH Recovery (lbs): 
tack TPH Recovery (gals): 

Total Est. Fluids Rec.: 

25GW13 25GW01 25GW02 

0.21 

x 
x 

2 hours 
3.00 
0.423 
1700 gal in vac truck 

25GW03 25GVV04 25GWOB 25GW10 

x x x x 

Conclusions and 
Recommendations: 

A total of 3 pounds of hydrocarbons were removed during this AFVR event. 

Prepared By: T. Sword 

Reviewed By: 
OHM Remediation Services 

Attachments: Tables 1, 2, calculations 

atlantic3_ 4_98 



Facility: MCAS Cherry Point, North Carolina 

Atlantic 7012 

Baseline Data - AFVR and Observation Wells 

WELL IDENTIFICATION 25GW13 25GW01 
AFVR WELL (VESINO) YES NO 
WELL DEPTH lfT BLS) 29.4 14.7 
DIAMETER PNCH) 6 2 
DEPTH TO PRODUCT (FT) 5.75 SHEEN 
DEPTH TO WATER (FT) 5.96 4.81 
PRODUCT THICKNESS (FT) 0.21 0.00 

SCREEN INTERV. lf'T BLS) 

25GW02 

NO 

14.4 

2 

N 

5.60 

Water level Measurements - Observation Wells (from TOC) 

( 
Aggressive Fluid Vapor Recovery (AFVR) 

Monitoring Well Data 
TABLE 1 

Date 3/4/98 

25GW03 25GW04 25GW08 25GW10 

NO NO NO NO 

14.6 14.1 14.2 14.6 

2 2 2 2 

N N N N 

4.64 5.17 5.70 4.84 

N = None MeasuredObserved 

25GW02 25GW03 25GW04 25GW08 25GW10 25GW13 25GW01 

( 

::::::::~t!':::::::: :~!~!'!!:: ~!'~!::::::::::::::::::::/:. ~!'!!:::::::::://:::::::: ~!'!!::::::::::::::::::::::/ ~~~:::::::::::::::::::::::: ~lll_l:>:::::::::::/::/:: J!'l!'ll:>:::::::/<:::::::::: ~~::::::///:::::::: :::::We~t<::::::::<:::::::: :::::<\ll!lll~::>:::::::::::::::::::· ·::::\'Ve_ll:::::::::::::::::::::::: 
::::::::::::::::::::::: :A1rii4i:::: Oiiri&i fO:iiio'.:::::::::::: i>tt~ih:ib:ino::::::::::::: 0e~ih:ib:if20::::::::::::: D~ptH:td:H2o::::::::::: i:>ii~ih:iti:ii2o:: ::::::::::: 1i:iei;i}jti;:f.iio'.::::::::: :: : r:i~iitii:td:H:io:::: :: :: :: : : D~p1i;:1ii:H:io:::::::::::: rii?Plii td fi:io:: :: :: :: :::::: :: : c:iii~1il:16:H20:::::: :: : : : : : : : 
INITIAL/BASE 0:00 5.60 4.64 5.17 5.7 4.8 6.0 4.8 

. 9:45 0:15 6.22 5.93 5.84 5.14 5.26 

10:00 0:30 6.41 5.01 5.98 5.18 5.36 

10:15 0:45 6.46 5.02 6.01 5.24 5.44 

10:30 1:00 6.49 5.07 6.01 5.30 5.55 

10:45 1:15 6.48 5.08 6.00 5.31 5.50 

11:00 1:30 6.47 5.08 5.99 5.25 5.51 

11:15 1:45 8.48 5.10 5.97 5.25 5.52 

11:30 2:00 6.46 5.11 5.96 5.24 5.54 

11:45 2:30 6.35 4.98 5.65 5.23 5.38 

3:00 

3:30 

4:00 

4:30 

5:00 

atlantic3_ 4_98 
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Facility: Atlantic 7012 

MCAS Cherry Point, North Carolina 

AFVR Stack Measurements 

Stack Diameter 6inches 

FID Callbratlon Gas Methane 
Calibrated yes/no yes 
Start Time 930 

Date 

(_ 

Aggressive Fluid Vapor Recovery (AFVR) 
Discharge Stack Data 

TABLE 2 

3/4/98 Initials RM 

0:00 0% 877.0 1.2 39 13.8 2.05 0.5 
-0:15 5% 998.0 1.2 47 13.8 2.33 1.1 
0:30 5% 801.0 1.2 52 13.8 1.87 1.6 
0:45 5% 867.0 1.2 57 13.8 2.03 2.1 
1:00 0% 467.0 1.4 62 16.2 1.27 2.4 
1:15 0% 394.0 1.3 62 15.0 1.00 2.6 
1:30 0% 235.0 1.3 65 15.0 0.60 2.8 
1:45 0% 176.0 1.3 65 15.0 0.45 2.9 
2:00 0% 158.0 1.3 65 15.0 0.40 3.0 
2:30 

3:00 

3:30 

4:00 

4:30 

5:00 

5:30 

6:00 

atlantic3_ 4_98 
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Facility: 
----------------------MC AS Cherry Point, North Carolina 

Date: 3/4/98 

Hydrocarbon = diesel 

INITIAL 3.0 0.4 3.0 

2 3.0 

3 3.0 

4 3.0 

5 3.0 

6 3.0 

7 3.0 

Notes: N= No product measured/observed 

Diesel sp gr= .85 or 7.09 lbs/gal 

gas sp gr= .75 or 6.25 lbs/gal 

Product level 

Water level 

Product level 

Water level 

Product level 

Water level 

Product level 

Water level 

Product level 

Water level 

Product level 

Water level 

Product level 

Water level 

Aggressive Fluid Vapor Recovery (AFVR) 
Summary of Free Product Recovery Events 

TABLE 3 

:::::::::::::::::::::::Af.VR:W.~~J;.$:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: lll!O:NITOR:!~~:W~i;;J;;S.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

atlantic3_ 4_98 



Discharge Stack Hydrocarbon Removal Calculations 

ElapTlme FID (PPM) MJK., 

0 877 13.467 
15 998 13.467 

30 801 13.467 

45 867 13.467 

60 467 13.467 
75 394 13.467 

90 235 13.467 

105 176 13.467 

120 158 13.467 

150 0 13.467 

180 0 13.467 

210 0 13.467 
240 0 13.467 

a) gasoline 128 g/mole 

b) diesel 202 g/mole 

Site= Atlantic 7012 

Flow 

ConvFactor a.... 

6.2430E-08 46.34 

6.2430E-08 46.34 

6.2430E-08 46.34 

6.2430E-08 46.34 

6.2430E-08 54.06 

6.2430E-08 50.20 

6.2430E-08 50.20 

6.2430E-08 50.20 

6.2430E-08 50.20 

6.2430E-08 0.00 

6.2430E-08 0.00 

6.2430E-08 0.00 
6.2430E-08 0.00 

Hydrocarbon type = 
K=1 

Mg= MW= 

diesel Kg= 

Mg/Kg= Cgm= 

Rem Rate 

con.fac lbs/hr 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 
60.00 

diesel fuel 

methane gas 

202 .gtmole 

2.05 

2.33 

1.87 

2.03 

1.27 

1.00 

0.60 

0.45 

0.40 

0.00 

0.00 

0.00 
0.00 

lbsnnterv 

0.51 

0.58 

0.47 

0.51 

0.32 

0.25 

0.15 

0.11 

0.10 

0.00 

0.00 

0.00 
0.00 

15 dsm3/1.0e6 conv factor 

13.4667 

cal_ 

Cumulative 

lbs removed 

0.51 

1.10 

1.56 

2.07 

2.39 

2.64 

2.79 

2.90 

3.00 

3.00 

3.00 

3.00 
3.00 

atlantic3_ 4_98 

Initials ____ _ 

Qstd Cale Worksheet 
velocity velocity Area temp factor Flow 

( m/sec) (Wsec) 1-Bws (ft2) 528/stack T Con fa. Qstd 

1.20 3.937 0.980 0.196 1.021 60 46.34 

1.20 3.937 0.980 0.196 1.021 60 46.34 

1.20 3.937 0.980 0.196 1.021 60 46.34 

1.20 3.937 0.980 0.196 1.021 60 46.34 

1.40 4.593 0.980 0.196 1.021 60 54.06 

1.30 4.265 0.980 0.196 1.021 60 50.20 

1.30 4.265 0.980 0.196 1.021 60 50.20 

1.30 4.265 0.980 0.196 1.021 60 50.20 

1.30 4.265 0.980 0.196 1.021 60 50.20 

0.00 0.000 0.980 0.196 1.021 60 0.00 

0.00 0.000 0.980 0.196 1.021 60 0.00 

0.00 0.000 0.980 0.196 1.021 60 0.00 
0.00 0.000 0.980 0.196 1.021 60 0.00 

Conversion factor ft/sec 3.2808 TempoR 517 

Bws = water vapor"/o (perry's) Temp= 57 

68= 0.003 528/Stack 1.021 

83= 0.025 
87= 0.028 

108= 0.058 
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( Aggressive Fluid Vapor R~ '.-,very (AFVR) Data Sheet AFVR nal 

Facility C4rr"c~ fi Al(! 
Locallon dtf.,,, +,c 

Baseline Data - AFVR and Observalion Wells 

• °"" ll IOl;IUI( ICA 1 IOll .,, -r /-1. J J .? :7'\Gwcl 
•"'- ll fllAt.JIE II II c, "/ ~--- ··--·--
•'111:11 llEl' 111 fl I I H<Jt:I .2'1. "[c -1!1. ,'7" -· . 
"' VII \NEl 1 (YI sn,o, ·Yr' Alt!. 
llEl'lll ICJ PllOntJf: l(r II . ~S;75" Sb:c., . -
l>ll'lll 1011'.IAll:ll (I II $/i' -¥.ti ----· 
1•nont1CI llnt';Klll:SS 1ri1 • "3L 0 
SCllF.ftr llllEllV ti" I Ill SI 

Date 

.;?S~tt/t'~ 

_,]_"_ __ 
L4. '(& 

,Afr. 
-$f_ __ 

.it: 

~ 

Waler level and Vacuum Measurements - Observation Wells 
Well It 

.?•f",.,,M_-r ~<"/'..1,1(),J .::J ~ r.;w "~ :'J. •_;-'.,.;. • 1 AO 

Aclual Elapsed Water Vac Waler Vac Waler Vac Wal or Vac 

Tlrne Time De11lh •• 1110 Deplh •• 11,0 Uopth "11,0 Oo11lh .. 1110 

h1ilial1bas1< 000 ~ ~ ~a. 5.'J --- -- -- --· 
5. 1'i 

--
9:vs- 015 ~ ~ 
LO:rJ .. 0 30 ~.lJI s:01 §_ll_ ~ 
t..IJ:/J 0 45 &;~ljf; 5.oct c:.oL 5.a 'I" 
a..1 J.<2. 1 00 (;, 1.f, 5-dl_ ~ S,'3t -- - -- ··--
14: ~.T 1:15 :2£8- ~ ,_oo 5.31. -- -- -- --
1.1:0,1 I 30 ~-'ll 5n8 ~ s~ -- -- --
lt:/S I 45 r 'f& I~ s.'17 ;-.~. ~ -- -- --- --
a_:Jg 200 =·"' HL &...._cif_ Ui . -- -- -- --
~ 2 30 ~ ~ ~ .!;.23_ -- -- --

JOO ---- -- ·--· ----- -- ---
I ·no -- -·- -- ---- -- --

400 ---- ---- ----- ----
. 430 

lsoo -- - ---- ----- ----
I 

Addllo1tal Comrneuls/Observallons 

Uole. Wale1 tevel measurernenls are de11lhs horn h1p ul ci1sn1g 

Initials Project# /9SS9 

,,:JSGwo3 l.J_~/;1.:11"1 .:l56wt1~ j_ "f' A.,, '" 
__;,z_ ,, ,;"' - .;J,. •. ;)"' 

l't. 6 t' / 't ,/t' /f, :lP l..'i:.. '12. . 
11/i. Ail /1/ ,, 1.U 12. 

~ I"" pr ¢" 
~tY £/'l J;7 ~w 
.(l'f ~ OJ ~ .. r 

N = Nol obsc1ve<Jfr11ese11l 

.O.~ /,He.I IC ._7_::,·w1J .J.5Gv.JeJI 
Waler Vac Waler Vac Water Vac Waler Vac Water Vac Waler 

Ooplh "1120 Depth ., 11
1
0 Depth .. 1110 Depth .. 1110 Oeplh .• 11

1
0 Depth 

!M!L --~ -- !Ml_ -- ---- ------5.a., 
,!;."3' 
~.'I 'I 
~ -- -- ---· ---- ·--
£..,[Q_ -- ---- ---- -------- --
~ ,__ ---------,_ --------
~ • .9-. --· -------------- ---
~ -- --ug__ ;r.13 IW. .£Il -- -- ---- ----

-- ---- --
----- ----------------- ·--

-- --- -- -- ------ ---· --
---- --------------·-- --

Page 1 

Vac 
"11 10 

-- --

-- -
----
----

----

----
-- --
-- --
-- --
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~ Aguressive Fluid Vapor~ .Jvery (AFVR) Data Sheet l'.FVH Da\.._ . Page 2 

~:~~~~~th ii::11t: ~ 
AFVR Stack Measurements Date .urj18 Initials /..,_,.,,,,, Project # -t-2.S:,, r, 7 

Slack Dlamele1 6 inches 

FIO Calibration Gas M-e,-h-a1-1e ___ , 
Start Time fB30 

Caltb1aled yes I no 
Calculated From Field Data 

v 

Actual Elapsed LEL FID Volocllv Temp Airflow Mass Cone. Mass Cone STP 

Time limo (pp111 or %l (ppm) l~~(ftlsee) t"F) IUCFM) <ea le:. ell' .. <ca le:. c, <cak:> 

93" 000 _ _o ___ _!l"l7_ _/.._,2_ __ _.3.1 -- ------
,, • .,3" 0 15 __ s __ _!l,'jL _ /.d. __!J_.rz 

' 

/IJ"f'L. O.JO _5__ - lp_J__ -L·.::l- -5~ ------ - --
/~_:.t.J 0'15 _..r _ t&?_. _l....:! .£I_ __ ---

_ /flc _ 1:00 o. "'7. __ _L'/_ ___ .£i_ _ -
Jl::'IS'_ 1.15 __(J_ __ _.i'iJ__ _h_J_ __ --4:1_ -----
_//:It!_ 1:30 --"-- ,Z.35 _ _Ld_ _ -~5" -
.JL;!X.. 1:45 __(} _L7~- _/_.3 __ _,s= --- - - -
J): .!L 2 00 

-"---- _ap _bJ _,5 - -- --- ------· 
j.1;4!_, 2 JO -- - -- -- - ---· -

JOO 
- --- -- -- - ---·---· -- - - -----

3 30 -- -- ·- ---- -· - -·. ·- --- ---
4 00 

- - --- - -- ----- ------
4 JO -----... . - -s·oo ------- ·------- - -

o, ... = Flow in Shi d1y SCFM 

PM11u = Poll11la111 Mass Hemoval llJsnu 

System Vacuum Measurements (Vac Trucl< ant.I AFVR Wells) 
, 

Adual Ela1,sed 

lime .Time 

17'30 - _-Sf~id:... 
./..IJ.)4_ .1'11: .. _ 
//3o. - 4;,,.._ 
--
--- ---· 

'· 

Vae Truck wen ~nlr;d W1:ll Enlrain Well Entrain Well Entrain 

("Ilg) {RPM) ("I lg) Oe11th ("I ly) Ueplh ("Ilg) l>cplh ("Ilg) DeJJlh 

_fll r~ -- -- -- --- --- --- ·-- ---
-1.!f_ _!:JJ!il -- -- ---· ---- --
..L!! . -~- -- -- ·---- -- -- --- ---
- -· --- --- ---- -- --- -- ----
----- -- --- ----- ·-- --- -- -----

Nnle nncnrrl r111t,111111111ul rl.,11111 nr hnsn In loml l11:l1iw ro1> ol wr.11 c:;rslri!J 
llt•h! lh:t •H•I v .•. 11•1111 fu1•u ftt VU 1:·"·•• hon ;11:P!. tn n•• hu•, nu~u.111y 

Well Enif a in Well Entrain 

f'l lg) lJelllh ("Ilg)· De11lh 

--- --- ----
-- -- ----
-- --- ------
--· --- --- ---
--- --· ----

TPtl Removal Total TPll Rem. Fluids Reeov. 

WMrt9 ) lbs/hi (cumulative Ills) (Eslim gals) 

- -

------

0,1,1 = (60 sec/min)( l-llw1)(V)(A){528°R/T ,) 

PMllu = Cg (O,IJ)(60 min/Irr) 

Well Entrain Well Enlraln Well Enlrain 

("Ilg) Ueplh ('"ll!J) llcplh ("'lly) Oeplh 

--- --- ---- -----
--------- ----
--· -- ---- ·----
---- ---- ----
-- -- ·-- --· ----



.. ---~-3 /-'f:/-'f._i ______ , ______ --- _Lf.t./~.'1.l.1.L ___ .... 
__.) - - . . . 

;(.' M 1'1 c-..}),,.,,, n.~,-; Jr-. 
,/ t' .. '.Jl'.J 

/'! . I ;c.r~ ... -- .......... -·· ··-·- ........... -1-C...'l-c.c. --··· ... r....:.. .... _~-·-· --
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________ _11: e ·~~ZLL~'~ILJt.Cl<.._ _______ ---·--·-----.. -·- - ·-----
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Site Name: 
Site Location: 

Work Plan Ref: 

Report Date: 
Event#: 

Aggressive Fluid Vapor Recovery Report 
MCAS Cherry Point, North Carolina 

MCAS Cherry Point Incident#: 
~~~~~~~~ 

Atlantic 7012 Site Priority Rank: 
~~~~~~~~ 

Event Date: 4/5/98 

Free Prod Type Fuel Oil #2 
Wells Gauged: 

Free Prod. Thickness: 
AFVR Wells Selected: 

Observ. Wells Selected: 

Event Duration: 
Stack TPH Recovery (lbs): 
'tack TPH Recovery (gals): 

Total Est Fluids Rec.: 

25GW13 25GW01 25GW02 

0.08 <0.01 

x x 
x 

4 hours 
4.06 
0.575 
1600 gal in vac truck 

25GW03 25GVV04 25GW08 25GW10 

x x x x 

Conclusions and 
Recommendations: 

A total of 4.1 pounds of hydrocarbons were removed during this AFVR event. 

Prepared By: T. Sword 

Reviewed By: 
OHM Remediation Services 

Attachments: Tables 1, 2, 3 calculations 

atlantic4_5_98 
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Facility: MCAS Cherry Point, North Carolina 

Atlantic 7012 

Baseline Data - AFVR and Observation Wells 

~U. IDEN111'1CATION 25GW13 25GW01 
AFVR WEU. (YESINO) YES YES 
WEll. DEPTH (FT BLS) 29.4 14.7 
DIAMETER (INCH) 6 2 
DEPTH TD PRODUCT (FT) 5.99 SHEEN 
DEPTH TO WATER (FT) 6.07 4.81 
PRODUCT THICKNESS (FT) 0.08 <0.01 

SCREEN INTERY. (FT Bl.8) 

25GW02 

NO 
14.4 

2 

N 
5.94 

Water level Measurements - Observation Wells (from TOC) 

\__ 
Aggressive Fluid Vapor Recovery (AFVR) 

Monitoring Well Data 
TABLE 1 

Date 4/5/98 

25GW03 25GW04 25GW08 25GW10 

NO NO NO NO 
14.6 14.1 14.2 14.6 

2 2 2 2 

N N N N 
5.79 5.50 5.50 5.36 

N = Nona MeasuredObserved 

9:00 5.52 0:15 6.23 6.13 5.80 5.52 

9:15 0:30 6.37 6.30 5.91 5.53 5.65 

9:30 0:45 6.41 6.32 5.93 5.54 5.72 

9:45 1:00 6.43 6.35 5.94 5.55 5.75 

10:00 1:15 6.45 6.37 5.95 5.56 5.78 

10:15 1:30 6.46 6.38 5.95 5.57 5.78 

10:30 1:45 6.47 6.43 5.95 5.58 5.79 

10:45 2:00 6.48 6.43 5.95 5.58 5.79 

11:15 2:30 6.50 6.42 5.97 5.59 5.80 

11:45 3:00 6.53 6.43 5.99 5.60 5.83 

12:15 3:30 6.54 6.44 5.99 5.61 5.83 

12:45 4:00 6.34 11.20 6.54 6.44 6.00 5.62 5.84 

4:30 

5:00 

atlantic4_ 5 _98 
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l\(HJl"C!Ssive t=luid VatH 
.. ~-, 
. .l 
··~- ... ~very (l\FVR) Dal a S heel 

l3aseli11e IJata - AFVR a·ml Observation Wells llalri Initials . Projer:I" /7' ~ 

""1\-11 • .,,.,, ..... "'""' 7<"1Cv11::1 :J. ',4.-L ,,,, , .:J t-,,<. 1,,J () ::i ----
. VI 11 lllAl.11 II II /, ,, ;;J't ef '• ·----------
,411 1111'11911 I llfllf.I 

il1. "" 
J4l"JA I '-/-. I./ A ·----------

.I VII WI I I t>I 5111111 U1r:. u,. 'I;. A.Jo ----
'" 1·111 '" l'FlfltllH: I ,. I I ~eoiq t.../:;J, ~ t:" IJ --
1111'111 llJVIJ\11 II ti If , .. a~ . 'l. Y'7 J. CJ 'f 
1·11111111.: I 111.C"l<lll SS ti II 

I t2!l,, .L. dl --------· 
•ir.111 I U lllllHV '' r HI !it 

WalP.r l<ivel and Vacuum Mfrns1llmnr.nls - Ohse1vnllcm Wells 
,• WcHll 

jsGwa..l .J.(".h{.11(/lf :J f":C:t ,,.,o J C-"-f. I I It 

~' _'J' .., ,, ~ ,, 
/lf,G(J '"' ~/} /"f.~,,, 14·. 6A 
.AJn Af II J1/1r . Al O 

AL Al icJ ,J 

,,.f(?9. ,.r .. .rd- s..s~ .~J.h 

II ·' I iul flhS1!1vc1lfpresenl 

l.:u'".Cy; 11 ,;).l;,c..__,01 ·,_J£~w1~ n7.\&.r13 .:JS-Gr,,vaf../. ;J.f""r-w..fl..i_,~WtO •---.----i----.----.-
Ar.111a1 El;.11sntl W:alor Vac W;,ler Vac W;itnr Vac W:ilar V;u: W;ol11r V11c Witlor Vac W,1ler Vac W:1ler Voe W;ilor Vac Walr.r V;ic 

11..,0 rtmo 1>01>lh .. 11,o Uol'lh ·· 11 10 11u.,1h ~ lh1pllr ~ nu1•th ~ ilcpth ~ llcl'rh ·• 11 10 ncplh ·· 11,0 ncpth ·· 11,0 ll•:pth ·· 11,0 

1i,;1o1111h:•s• . ~ '!~- - &...s.9-_l_ --· 6:.Y..I. ·--- --- .. ~'J'J -·-··· .5.Jll -- .f.Sp -- .£.Sfl ----· £..J~ ---· --- -····· -
--~·?.."'· ·--~-~:~.-- ·-- --- t.2.). (,_,/~- --- ,j"_,_~!) ·-----· .1:.f_~ ··-------·ti~·-· ---- .. .:.. __ _ 
.r).!l.f..S.. --~-~~--- ____ _____ __. _. ··-··-··· t.,..3.7 --·--·- (!!1.~-- ______ ~.1.l _____ .s.!..~.d. _____ s.!..u ______________ _ 
_ Q__1JJL ·--~~- --· --· -~· .3~~- ···-·-- l, .•. '-fl .. _. ____ ,...,u ----~ -~:!_)_ ·--· .f°d.~ --- 5-J.2 ·--- -----· -----
~- ·--~~- _____ -·-· :1n...L ----· it~.~1 ___ ~ ___ 55...'f _____ ~ ___ ~...JS ___ ·-- ____ : __ 
.IJLQ.o_ -'~. ___ ·-- ·-- ___ ~.':...~ -······- f4..j~ -----ISL'i.S- ···---- J.:._.?~- ·-·--- S°- 7f_ __ ·-·---

···---·- ----· ~-~-'1f -- __ ~.3.£.... -~--- SB!: ___ ·-- .S ... S!l -·---·· l.f.2.i. ·----- _______ _ J.D.1£ I JO .... ______ 
-f-0.3.0 .. _ I ·15 -------

YS '2 un 
l"----·--' ------
LlJ.£_ 2Jll ------
./...L~.£ -~~I .. --- ---· -- -

J 10 
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Facility: Atlantic 7012 

MCAS Cherry Point, North Carolina 

AFVR Stack Measurements 

Stack Diameter 6inches 

FID Calibration Gas Methane 

Calibrated yes/no yes 

Start Time 845 

Date 

l 

Aggressive Fluid Vapor Recovery (AFVR) 
Discharge Stack Data 

TABLE 2 

Initials RM 

:::>~~~f /: :}~~~~~~~} :>:~~<:>>>:<: ::)F-~?:<:>::>>> y~,~~~>>>>::: •:!~~~>:<:>>:: ::~!~:~~~>>>>: 1:~~:~~~~~-j:::::<<<<::: T:~t:j~~:~§:::::::::::::: :::: ~i~~~:~~~~~:::: :::::::::::::: ::::::::::::::::::::::: :::::::::rJ~~::::::: ::::::er.;).:::::::::::::::::::::::: :<<PP.r!lt::::::::::::::::::: :::~~$~k:::c~?~$4 •:::ff.:}.:::::::::::::::::::::: :::w.fi.1r:::~~~: WM~sr1bsµit.::::::::::::;:::::;:::::: (~~~~!~tlY.$:1~~r:::::::::::: :::: (~~~;:g:a1s):::::: :::::::::::::: 
0:00 1% 270.0 2.0 41 77.2 1.05 0.3 

0:15 3% 534.0 1.6 43 61.8 1.66 0.7 

61.8 1.51 1.1 
0:45 50 57.9 1.26 1.4 
1:00 52 57.9 1.16 1.7 
1:15 52 69.5 1.22 2.0 
1:30 55 61.8 1.06 2.2 
1:45 58 61.8 0.99 2.5 
2:00 58 61.8 0.93 2.7 

2:30 60 61.8 0.97 3.2 

3:00 60 61.8 1.04 3.7 

3:30 60 61.8 1.02 3.7 

4:00 60 50.2 0.69 4.1 

4:30 

5:00 

5:30 1600 

6:00 

atlantic4_5_98 
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Aggressive Fluid Vapor~ec~very (AFVR} Data Sheet AFVR ~- _ ~r:i!el Page 2 

f acillly ___.C,"'h~e ..... .,.'-"']'....._ .... ft ........ _ 
Location JtJ,,,,, )L,(., 

AFVR Slack Measurements 

Slack Diarnele1 6 Inches 

FID Calibration Gas Melhana 

Project# /9/t:LJ 

Start Time A'il/S 
' 

Calibrated yes I no __,,.(fi-#-'''""s __ _ 
Calculaled From Field Dala 

Actual Elapsed LEL AD Velucllyd'34 Tomp Air Flow Mass Cone. Mass Cone STP 

~""'':t Time Tim• (ppm or%) (pprn) (Ills c) ,~.,, (llCFM) <calc> c.;0111 <ca le> Co <ca le> 

f')rJ'JS 0.00 L"4 
' 

:J?o -4l-o-- '-ICE 
Q~t2!2 0.15 J'le ~<""J~ L.'- 'l:rr 
119,_c; 0.30 31,, ~RS L-f.tt. ~2·E 
0.1..3o 0-45 ,:}'/_. l../J..o L-S 51):£ 
Q'i't.~ 1:00 L% ~1'"7 ~-5" s;;'F 
/_tJQQ. 1: ·~ Lh J~~ L.- f. .. 'I::z'F 
ldl~ 1:30 L% .J 'i_Q /._. t. s£"·E 
b>JQ. 1:45 L?. ..3 L'- {.. (, ~F 
i_o 'IS'_ 200 Li ;; ,, 'l '-·' .£[Y_ 
Lt.t.5 2:30 l "/..11 .3LL L, r, fR.o"E 
//:~C 3:00 £J .333 I.(, .J.or 
Lrl..=LS:. J 30 1' 3;;" [,Ce. - ft,_()"F' 
/,7:'6( 4 DO I) _zzy_ j,.J.. --~(}' l-: -

4.30 --
5.00 -------

0,111 = Flow in Sid dry SCFM 

PMRy = Pollulanl M.iss H1nnoval lbsnu 

S'yslem Vacuum Measurements (Vac Truck and AFVR Wells) 

Actual Elt1pS1!el 

Tn1113 lnne 

~~ _.s:/i_J_ 
a'l{S 1k:, 
~ _.,;Jh,.,_ 
J/_r./.5 -1&~ 
!d!!.S.:. _¥.Ac._ 

'· 

Vile Truck Wull Enlrul W1!D Enlraln WuH Enlrillln Well Enlrain 

1"'!9l 

. .LL. 
_LL_ 
.LL 
_j_f_ 
J.f.._ 

(RPM) ,,kJ) llo!plh ('1 lg) Oeplh ("I lu) Deplh ("I lg) Oeplh 

.s'l!L -- -- -- -- --- -- ----
~ 
..sila_ ·---· ---- ·--- --- --- ---
-~ -- -- --- -- ----
-~ -- .... __ ---·-·· --- ·-- --- --- ---

l'lolo ner:oril Fnh;1111111c111 rl1:1"h ol hn:;e 1n foul h1:low To11 ol wull c;i1.1no 
II -1•?. H1:1 •1111 V.1• tllllU hu111 l'i,( 'Ill c•ll,11 h1.t1 ""/1:11-... lfl 1111 It\·:. IU•?ll 111y 

Well Enlraln Well Entrain 

("Ilg) Dep1h ("Ilg) Depth 

--
-- ----· 

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

TPll Removal Tolal TPll Ren1. Fluids Recov. 

(PMll0) lbslhr (cumulalive lbs) (Esliln. gals) 

0,1J = (60 seclmin)( l·Bw1)(V)(A)(528°RIT ,) 

l'MRu =Cg (0,IJ)(60 min/hr) 

Well Enlrain Well Enllain Wed Enlrain 

("Ilg) ()eplh ('1 lg) Oeplh ("11!)1 Oeplh 

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

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



Facility: 
---------------------MC AS Cherry Point, North Carolina 

Date: 4/5/98 

( 

Aggressive Fluid Vapor Recovery (AFVR) 
Summary of Free Product Recovery Events 

TABLE 3 

::~V.~f:l~:tf.:. :J~i,1~'::: :~~~:~r;c)~: :~~c;:~f'.q:~;: ::r*.t~H~µm: ::::::1.:;~y¢F 25GW13 25GW01 25GW02 25GW03 25GW04 25GW08 25GW10 
::::::::::::::::::::::: :::::::::::::::::: :::::::{t~$f :::: :::Jg~l~f :: t16$H~fe;i~~ii Jjft.oc) 

INITIAL 3/4/98 0.9 0.1 0.9 Product level 

Water level 

2 4/5/98 4.1 0.6 5.0 Product level 5.99 5.46 

Water level 6.07 5.47 5.94 5.79 5.5 5.5 5.36 

3 5.0 Product level 

Water level 

4 5.0 Product level 

Water level 

5 5.0 Product level 

Water level 

6 5.0 Product level 

Water level 

7 5.0 Product level 

Water level 

Notes: N== No product measured/observed 

Dlesel sp gr::: .85 or 7.09 lbs/gal 

gas sp gr== .75 or 6.25 lbs/gal 

atlantic4_5_98 



Discharge Stack Hydrocarbon Removal Calculations 
Date 4/5/98 

Site= Atlantic 7012 

Flow Rem Rate 

ElapTlme FID(PPM) MJK.. ConvFactor ~ con.tac lbs/hr lbs/lnterv 

0 270 13.467 6.2430E-08 77.23 60.00 1.05 0.26 

15 534 13.467 6.2430E-08 61.78 60.00 1.66 0.42 

30 485 13.467 6.2430E-08 61.78 60.00 1.51 0.38 

45 430 13.467 6.2430E-08 57.92 60.00 1.26 0.31 

60 397 13.467 6.2430E-08 57.92 60.00 1.16 0.29 

75 349 13.467 6.2430E-08 69.51 60.00 1.22 0.31 
90 340 13.467 6.2430E-08 61.78 60.00 1.06 0.26 

105 319 13.467 6.2430E-08 61.78 60.00 0.99 0.25 
120 297 13.467 6.2430E-08 61.78 60.00 0.93 0.23 

150 311 13.467 6.2430E-08 61.78 60.00 0.97 0.48 
180 333 13.467 6.2430E-08 61.78 60.00 1.04 0.52 

210 326 13.467 6.2430E-08 61.78 60.00 1.02 0.51 
240 274 13.467 6.2430E-08 50.20 60.00 0.69 0.35 

a) gasoline 128 g/mole Hydrocarbon type = diesel fuel 

b) dlesel 202 g/mole K=1 methane.gas 

Mg= MW= 202 g/mole 

diesel Kg= 15 dsm3/1.0e6 conv factor 

Mg/Kg= Cgm= 13.4667 

rmm~ 

ca1. 

Qstd Cale Worksheet 
Cumulative veloclty veloclty Area temp factor Flow 

lbs removed ( m/sec) (ft/sec) 1-Bws (ft2) 528/stack T Con fa. Qstd 

0.26 2.00 6.562 0.980 0.196 1.021 60 77.23 

0.68 1.60 5.249 0.980 0.196 1.021 60 61.78 

1.06 1.60 5.249 0.980 0.196 1.021 60 61.78 

1.37 1.50 4.921 0.980 0.196 1.021 60 57.92 

1.66 1.50 4.921 0.980 0.196 1.021 60 57.92 

1.97 1.80 5.905 0.980 0.196 1.021 60 69.51 
2.23 1.60 5.249 0.980 0.196 1.021 60 61.78 

2.48 1.60 5.249 0.980 0.196 1.021 60 61.78 
2.71 1.60 5.249 0.980 0.196 1.021 60 61.78 

3.20 1.60 5.249 0.980 0.196 1.021 60 61.78 

3.72 1.60 5.249 0.980 0.196 1.021 60 61.78 

3.70 1.60 5.249 0.980 0.196 1.021 60 61.78 
4.06 1.30 4.265 0.980 0.196 1.021 60 50.20 

Conversion factor ft/sec 3.2808 TempoR 517 

Bws = water vapor% (perry's) Temp= 57 

68 = 0.003 528/Stack 1.021 

83= 0.025 

87= 0.028 

108= 0.058 

atlantic4_5_98 
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Site Name: 
Site Location: 

Work Plan Ref: 

Report Date: 
Event#: 

Aggressive Fluid Vapor Recovery Report 
MCAS Cherry Point, North Carolina 

MCAS Cherry Point Incident#: 
~~~~~~~~ 

Atlantic 7012 Site Priority Rank: 
~~~~~~~~ 

Event Date: 7117198 

Free Prod Type Fuel Oil #2 
Wells Gauged: 

Free Prod. Thickness: 
AFVR Wells Selected: 

Observ. Wells Selected: 

Event Duration: 
Stack TPH Recovery (lbs): 
tack TPH Recovery (gals): 

Total Est. Fluids Rec.: 

25GW13 25GW01 25GW02 

0.09 <0.01 

x x 
x 

3 hours 
4.72 
0.668 
1100 gal in vac truck 

25GW03 25GW04 25GWOB 25GW10 

1.41 

x 
x x x 

Conclusions and 
Recommendations: 

A total of 4. 7 pounds of hydrocarbons were removed during this AFVR event 

Prepared By: T. Sword 

Reviewed By: 
OHM Remediation Services 

Attachments: Tables 1, 2, 3 calculations 

atlantic7_17_98 



l 
Facility: MCAS Cherry Point, North Carolina 

Atlantic 7012 

Baseline Data - AFVR and Observation Wells 

WELL IDENTIFICATION 25GW08 25GW10 
AFVR WELL (YESINO) NO NO 
WELL DEPTH (FT BLS) 14.2 14.6 
DIAMETER ~NCH) 2 2 
DEPTH TO PRODUCT (FT) NO NO 
DEPTH TO WATER (FT) 6.83 5.92 
PRODUCT THICKNESS (FT) 

SCREEN INTERV. (FT BLS) 

25GW01 

YES 
14.7 

2 

SHEEN 
6.64 

<0.01 

Water level Measurements - Observation Wells (from TOC) 

~ 
Aggressive Fluid Vapor Recovery (AFVR) 

Monitoring Well Data 
TABLE 1 

Date 7/17198 

25GW13 24GW02 25GW03 25GW04 

YES NO NO YES 
29.4 14.4 14.6 14.1 

6 2 2 2 

6.33 NO NO 6.18 

6.42 6.31 6.21 7.59 

0.09 1.41 

N = None MeasuredObserved 

:-:-:-:-Diit11-:-:-:-: ·Elapslld< w1111-:-:-:-:-:-:-:-:·:-:·:·:-· w1111-:-:-:-:-:-:-:-:-:-:-:-:-: w1111·:·:-:-:-:-:-:-:-:-:-:-:-: wen:-:-:-:-:-:-:-:-:-:-:-:· Wall·:-:-:-:-:-:-:-:-:-:-:-:-: W•H·:-:-:-:·:·:·:·:·:-:-:-:-: twen:-:-:-:-:-:-:-:-:-:-:-:-: ·:·:-Wall·:·:·:·:-:-:-:-:-:-: :-:-:-:wen:-:-:·:-:-:-:-:·:·:·:·:· -:-:-:w ... ·:·:·:·:·:·:-:-:·:·:·:·: 
::::::::::::::::::::::: ::::=ri;;;~:::: ·-t:o:f.i2Q::::::::::::: iM~ih:iii:ii2ii::::::::::::: iM~iii:if2o:::::::;::::: D~~jjj:jjj:ii2iC:::::::: D~~i~:ii:i:if2ii::::::::::::: ~iriF.i20::::::::::::: D~~jjj:jjj:ii2ii:::::::::::: D~~jjj:jjj:ii2ii:::::::::::: i:i~i;fjj{fifi2o:::::::::::::-::: D~~ii\:i6:i:f2o:::::::::::::::. 
INITIAL/BASE 0:00 6.63 5.92 6.64 6.4 6.3 6.2 7.6 

7:30 0:15 6.06 6.07 6.48 6.28 

7:45 0:30 6.72 6.18 6.61 6.45 

8:00 0:45 6.76 6.17 6.59 6.50 

8:15 1:00 6.82 6.29 6.80 6.69 

8:30 1:15 6.85 6.38 6.83 6.76 

8:45 1:30 6.64 6.37 6.81 6.77 

9:00 1:45 6.87 6.37 6.82 6.76 

9:15 2:00 6.87 6.33 6.83 6.77 

9:45 2:30 6.91 6.43 6.96 6.91 

10:15 3:00 6.97 6.42 13.23 8.50 7.00 7.00 9.15 

10:45 3:30 

4:00 

4:30 

5:00 

atlantic7_17_98 



Facility: Atlantic 7012 

MCAS Cherry Point, North Carolina 

AFVR Stack Measurements 

Stack Diameter 6inches 

FID Calibration Gas Methane 

Callbrated yes/no yes 

Start Time 715 

Date 

l 

Aggressive Fluid Vapor Recovery (AFVR) 
Discharge Stack Data 

TABLE2 

7117198 Initials RM 

lf i:rft+:i: .)~-~) ·:::ii~ilf :/l//:::i: :u:~~?i:{/::t: X~tlr(~4~~~f J;tt/((U) :m0.~H~w.~: r;:~t~~:~t////::/: ~mJ;;~~~t-YHHH:u :~~·t~t\::::.U/\ .. 
0:00 7% 490.0 2.2 68 81.0 2.00 0.5 

0:15 0% 452.0 2.2 69 81.0 1.85 1.0 
0:30 0% 390.0 2.2 70 81.0 1.59 1.4 
0:45 0% 332.0 2.2 72 81.0 1.36 1.7 
1:00 0% 465.0 2.1 75 77.4 1.81 2.2 
1:15 0% 451.0 1.9 81 70.0 1.59 2.6 
1:30 0% 357.0 2.0 82 73.7 1.33 2.9 

1:45 0% 331.0 2.0 82 73.7 1.23 3.2 

2:00 0% 324.0 2.0 82 73.7 1.20 3.5 
2:30 0% 345.0 2.0 82 73.7 1.28 4.1 

3:00 0% 332.0 1.9 82 70.0 1.17 4.7 

3:30 

4:00 

4:30 

5:00 

5:30 1100 

6:00 

atlantic 7_17 _ 98 



=acility: 
~-------------------MC AS Cherry Point, North Carolina 

Jate: 4/5/98 

1998 events 

Aggressive Fluid Vapor Recovery (AFVR) 
Summary of Free Product Recovery Events 

TABLE 3 

l 

::EY.ent:#:- :::Date::: :Rec:Prod: .Rec:Prod; ::Totaf:Ciil'rt: :::::::Le.vet::<:: 25GW08 25GW10 25GW01 25GW13 24GW02 25GW03 25GW04 
~<<<<:>: >~:>>> <J~~$f > <:~(e~r:~f < !it;;~J:t~:~eii~(~ JffT.oc>::: 

INITIAL 3/4/98 0.9 0.1 0.9 

2 4/5198 4.7 0.7 5.6 

3 

4 

5 

6 

7 

7/17198 1.4 0.2 7.0 

7.0 

7.0 

7.0 

7.0 

Notes: N= No product measured/observed 

Diesel sp gr= .85 or 7.09 lbs/gal 

gas sp gr= .75 or 6.25 lbslgal 

Product level 

Water level 

Product level 

Water level 

Product level 

Water level 

Product level 

Water level 

Product level 

Water level 

Product level 

Water level 

Product level 

Water level 

5.99 5.46 

6.07 5.47 5.94 5.79 5.5 5.5 5.36 

6.33 6.18 

6.63 5.92 6.64 6.42 6.31 6.21 7.59 

atlantic7_17_98 
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Discharge Stack Hydrocarbon Removal Calculations 
Date 7 /17 /98 

ElapTlme FID (PPM) M.JK.. 

0 490 13.467 

15 452 13.467 

30 390 13.467 

45 332 13.467 

60 465 13.467 

75 451 13.467 

90 357 13.467 

105 331 13.467 
120 324 13.467 
150 345 13.467 
180 332 13.467 

210 0 13.467 
240 0 13.467 

a) gasoline 128 g/mole 

b) diesel 202 g/mole 

Site= Atlantic 7012 

Flow 

Convfactor ~ 

6.2430E-08 81.03 

6.2430E-08 81.03 

6.2430E-08 81.03 

6.2430E-08 81.03 

6.2430E-08 n.35 
6.2430E-08 69.98 

6.2430E-08 73.67 

6.2430E-08 73.67 

6.2430E-08 73.67 

6.2430E-08 73.67 

6.2430E-08 69.98 

6.2430E-08 0.00 
6.2430E-08 0.00 

Hydrocarbon type = 
K=1 

Mg= MW= 

diesel Kg= 

Mg/Kg= Cgm= 

Rem Rate 

con.tac lbs/hr 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 
60.00 

diesel fuel 

methane gas 
l202 ; g/mole 

2.00 

1.85 

1.59 

1.36 

1.81 

1.59 

1.33 

1.23 

1.20 

1.28 

1.17 

0.00 
0.00 

lbs/lnterv 

0.50 

0.46 

0.40 

0.34 

0.45 

0.40 

0.33 

0.31 

0.30 

0.64 

0.59 

0.00 
0.00 

15 dsm3/1.0e6 conv factor 

13.4667 

cc( 

Initials-----

Qstd Cale Worksheet 
Cumulative veloclty veloclty Area temp factor Flow 

lbs removed ( m/sec) (ft/sec) 1-Bws (ft2) 528/stack T Con fa. Qstd 

0.50 2.20 7.218 0.980 0.196 0.974 60 81.03 

0.96 2.20 7.218 0.980 0.196 0.974 60 81.03 

1.36 2.20 7.218 0.980 0.196 0.974 60 81.03 

1.70 2.20 7.218 0.980 0.196 0.974 60 81.03 
2.15 2.10 6.890 0.980 0.196 0.974 60 77.35 

2.55 1.90 6.234 0.980 0.196 0.974 60 69.98 

2.88 2.00 6.562 0.980 0.196 0.974 60 73.67 

3.19 2.00 6.562 0.980 0.196 0.974 60 73.67 

3.49 2.00 6.562 0.980 0.196 0.974 60 73.67 

4.13 2.00 6.562 0.980 0.196 0.974 60 73.67 

4.72 1.90 6.234 0.980 0.196 0.974 60 69.98 

4.13 0.00 0.000 0.980 0.196 0.974 60 0.00 
4.72 0.00 0.000 0.980 0.196 0.974 60 0.00 

Conversion factor ft/sec 3.2808 TempoR 542 

Bws = water vapor% (perry's) Temp= 82 

68= 0.003 528/Stack 0.974 

83= 0.025 

87= 0.028 

108= 0.058 

atlantic7_17 _98 
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Faclllly. C6 <rru- 6z.. 
locaUon1 At/4~ ,t., S:, 

Aggressive Fluid Vapor ( 
-' JVery (AFVR) Data Sheet 

AFVR Stack Measurements lnitlalsA--. Project #....IMS'? 

Slack Olamete1 6 l11ches Start Time tJ'ZI. r 
FIO Calibrallon Gas Methane 

Cahb1aled yes I no =!Jl'd--__ 
Calculated from Field Data 

..ta ---. 
Actual Eta11sed lEL FIO vetocuy .Jo Tem1> Air Flow Mus Cone. Mass Cone STP TPll Removal Total TPll Rem. 

'""• Time lp11111 or %) (ppm) ~ (h/sec) f'f) (UCFM) <calc> C:g.n <calc> Ca ccalc> (PMnu) Ills/hr (CUlll'.ilative lbs) 

.Jf2LS_ 000 _rJf.:- _!:tqa.._ - - bt;2 _,fr'::__ -----
.d/.h.. 0.15 __ tf~ 45J - --3,~ ___ d·r_. 
()7'1£ 0.30 ---0~- _3f!__ - ~,;J., -;,41 -- ~-
080/L 045 _OY• ~.3<1_ -~-- _.!24!___ 
_oga-_ ~:00 t& -~- -~'-. -· Jr __ - -
/Jlli_ 1:15 _oj~ _lt;S_J_ --'.!~-- __2/_._ 

Orf[ I.JO ___tJ/.__ -~- _«!.,,() _..1;0 -- -
.D!l.l..9. 1:45 _{)~- _J~L - --~·f! ___ 00 - ------ ---
D'JIS 200 ()!: _M'f -~-0 oo 
~,;,~ 

__ , ___ 
- -· ·-· ------· 

2.30 _!!fa ..ft5. - _fl~tJ __ ~~ .. - - ----

~~ 
JOO or- __ .3J~--- I.' _f:J' ---· .. -- -· -· 
J JO -- -- ·- --- -·-··- ·- --- --- ·----· ---- ------r .. oo 

- - - -- ----- -------
•:JO ------ -----· 
son --- ------ . -
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Fluids Recov. 

tE slim gals I 

--

0,1d =flow In Sld 1hy SCFM 0,1., = (60 secJmln)(l-B,.,)(V)(A)(528°R/T ,) 

l'Mn" = Pollulanl Mass Remov;,l lbs/hr 

System Vacuum Measurements (Vac Truck and AFVR Wells) 
I 

Adu;,I Elapsed 

Time Time 

~'"'7-'S _ $_hd:._ 
11.L.)_ ~t_,!?_ 
_fJ'/15_ ~hr.__ 

'-~ ..3hl't 

V;,cTruck Woll Ent1ai W!!ll Entrain Well Entrain Wen Enlrain 

rnut (Rl>M) ntt> De11lh pig) Depth ("I lg) l>uplh fllg) Depth 

_ ,;~ .. SP _ -- --- ---- ·-- --- --· ---.u__ .5«_ --- -- -- -- --· --
.LL . 5!1' _ -- -- ·--- --· -- -- --- --
LL 5(!1!1 _ ---- ---· --- -·- -- ----
-- -- -- ·-- -- -- --- -- -----

. l'loln 11er.nrd I "lr,111111~111 •l•:plh of hnsr. 111 lr:1•1 lt(:1ow ro11 of well r.;isln!J 

rl1th! lhrr curl V.,, "'"" lrnrrr /\.I VIC r:•lr,11 ''"" .-11:P~ 111 '"' hll~ '"""·'"Y 

Wen Entrain Well E11lraln 

fllg) De1>th ("I lg) De1>lh 

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

PMftu =Cg (0 11.1)(60 111tntl11) 

Well Enlraln Well Eulrain Well Enlrain 

C"l lg) De 11th ("Ilg) Ui:plh ("ll!J) Oeplh 

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



!JSIS 

We/ls O/Str-w DI fas-~c.Vo v/ 01.SGL,,.,)J.] a>-, It >7 ~ 

one /;of .ht:/,L.J l'rod1ccf /e./i/.Q/" ~~se J(s-t~~wc/~_) 

~(} d~JJ,,,,s· I~ f;. llf k. 
Pll''//ctt/ );,.J~.S _ J "t: . at/,/, i,,;,:J ;:,;- bckw /' rr~dt.cC,f- /cv·~ /. 
.S<XJ :JOi //tmS "'' f-tf( nk, 

.:J4,,,WJ#,:/ ~JI tl;Y't:~ wdk. ~S&<V .IJ ""~s. .jtA mm~~ -h 14/r-rt1.J(. 
2t /;(f- ""' ~ /;,;,,f~,I I'' IJ1Ic /e'Jp•J, • .;!'~wot~ .;J.Stf-WPS/-

w~.,,.~ ,ju .. ,.,c,/ n well e!r:,.'f"~. Sh'YJ'r S•,,,.1'f'/a't6.~rcc111 1'117 

IJ,se, /St;t .7"1/,,,s ";, )4,,,/c, 

//JI s Sf/' . / 1100 ~--11#( s I: -r 'i.;, k:. 

C'C' • ..J _UJIOd A~H:> WHO Wd8E:V0 66, tE ~ 



Aggressive Fluid Vapor Recovery Report 
MCAS Cherry Point, North Carolina 

Site Name: MCAS Cherry Point, NC 
Site Location: UST 1640 

Work Plan Ref: August, 1997 

Report Date: 
Event#: 13 ---Event Date: 1 /9/98 

Free Prod Type Diesel 
Wells Gauged: 

Free Prod. Thickness: 
AFVR Wells Selected: 

Observ. Wells Selected: 

Event Duration: 
Stack TPH Recovery (lbs): 
tack TPH Recovery (gals): 

Total Est. Fluids Rec.: 

59GW01 59GW02 

0.21 0.35 

x x 

1.75 hours 
143.18 
20.19 
1100 + 

59GW03 OHM1 

0.19 <0.01 

x x 

Incident#: 
~~~~~~~-

Site Priority Rank: 70/E 
~~~~~~~-

OHM2 59GW06 59GW11 59GW17 

2.5 

x 

x x x 

Conclusions and 
Recommendations: 

A total of approximately 143 pounds or 20 gallons of hydrocarbons have been removed 

from the site during this event. 

Prepared By: 

Reviewed By: 
OHM Remediation Services 

Attachments: Tables 1, 2, 3, calculations 

UST1640 Page 1 11126197 



( 

Facility: UST 1640 
MCAS Cherry Point, North Carolina 

Baseline Data - AFVR and Observation Wells 

WELL IDENTIFICATION 59GW08 59GW11 59GW17 
AFYR WELL (YESINO) NO NO NO 
WELL DEPTH (FT BLSI 15.2 14.65 39.35 
DIAMETER (INClfl 2 6 2 
DEPTH TO PRODUCT (FT) N N N 
DEPTH TO WATER (FT) 8.46 7.21 7.26 
PRODUCT THICKNESS (FT) 

SCREEN INTERV. (FT BLSI 

Water level Measurements - Observation Wells (from TOC) 

( 

Aggressive Fluid Vapor Recovery (AFVR) 
Monitoring Well Data 

TABLE 1 

Date 1/9/98 

59GW02 OHM1 OHM2 59GW03 

YES YES YES YES 

16.35 10 20 16.85 

4 2 2 4 

8.49 SHEEN 7.74 6.27 

8.84 7.83 10.24 8.46 

0.35 <0.01 2.50 0.19 

N = None MeasuredObserved 

59GW01 

YES 

15 

4 

7.99 

8.20 

0.21 

::::::::~i!l!i:::::::: :~!ilP.S~:: ~!!//:::::::::::::::::: ~!!!!:::::::::::::::::::::::::: ~!i!I:::::::::::::::::::>::::: Vl(~ll:>:/::::::::::::::::: ~!i~:::::::::::::::::::::::::: \111~!1::<:::>::::::::::::::::: ~e_n:::::::::::>::::>::::::: <:::W!i~::::<::/:::::::: :::::::11\{~1!::::::::::::::>>:<::: ·::::~elJ:::::>:::::::<:::::::: 
::::::::::::::::::::::: ::::~1!iiii:::: ~~~:::::::::::: p;;j;jl):jq:~(::::::::::: p;;j;j~:jq:~(::::::::::: tj~P.t~:t!i'.~~~::::::::::: p~j;j~:jq:~~9::::::::::;:: O.eAAi~fi.2f::::::::::: tj~P.t~:t9:~~~::::<<::< tj~P.t~:1;;:~~~:::::::::::: 0.iiP.t~~~~~::::::::::::::::: tj~~t!;)~)f~tj:::::::::::::::· 

01/09/98 0:00 8.48 7.21 7.28 8.84 7.83 10.24 8.46 8.2 

0:15 8.62 7.32 7.38 

0:30 8.62 7.33 7.38 

0:45 8.76 7.55 7.46 

1:00 8.88 7.59 7.52 

1:15 9.01 7.69 7.84 

1:30 9.06 7.75 7.70 

1:46 9.07 7.76 7.72 9.13 10.00 8.65 8.71 8.38 

2:00 

2:30 

3:00 

3:30 

4:00 

4:30 

5:00 

UST 1840 Page 2 11/26197 



Facility: UST 1640 

MCAS Cherry Point, North Carolina 

AFVR Stack Measurements 

Stack Diameter 6 Inches 
FID Calibration Gas Methane 
Calibrated yes/no yes 
Start Time 0945 

Date 

' \, 

Aggressive Fluid Vapor Recovery (AFVR) 
Discharge Stack Data 

TABLE 2 

1/9/98 Initials 

:.::.::.::.~.:~.:~.::.::.::._:::.::. ·.::·.:::.~.:M~~~.::.::.::. :_::.::.:~~_:::.::.::.::.::.::.::.::.::.::.::. ::.::_/~~r.::.::.::.::.::.::.::.::.::.::. :~.}~¥:~~.::: . .::.<<<< :.!.:~~~.::.::_[:_::.::.::.::.::.::.::. [A.:t~~~.::.::.<>.>::>::: r_:~~:'~-}~~~.::.::.::.::.::.::.::.::.[:.·[:.)_[:_ 1:~~~:1r~:,_:~.:~_[:_[:.::.:: .. ::.::_[:_[:.· ~iti~~~:~~e~~:<::::: >::::: Tim:e 1%) (!ppm) (ftlse:c) tm/se:c) ·.;o·p. mcp.(\ caJci (PMRg) lbSl.hr. (cumulafive lbs) ·(e.>_ii.tr.m_·._,:·g·.·a.is.·)·· .. :· .. :· .. :· .. :· .. :· .. :-_.:::-.. :-.. . ·.·.·.·.·.·.·.·.·.·.· .. ·.·.·.· ...... ·.·.· .. ·.·.·1·.~ .·.·.·.·.·.·.·.·.·.·.·.·. ·.·. . .. ·.·.·.·.·.·.·.·.·.·. ·.· ...... ·.·.·.~ ...... -.·:{·.·.1.·.·.·.·.·.·.·.·.·.·.·. ·.\'-:'-. . .'~').·.·.· .... ...... ·... . ..... ·.·.·.·.·.·.·.·.·.·.·.·.· .......... ·.-.... .·.·.·.·.·.·.·.·. 
11/26/97 0:00 53% 10,216.0 6.0 56 231.2 119.17 29.8 

0:15 17% 8,762.0 14.0 56 539.6 238.48 89.4 

0:30 6% 2,351.0 14.0 58 539.6 63.99 105.4 
0:45 6% 1,350.0 14.0 58 539.6 36.74 114.6 
1:00 6% 1, 115.0 14.0 58 539.6 30.35 122.2 
1:15 6% 983.0 15.0 58 578.1 28.67 129.3 
1:30 6% 1,078.0 15.0 60 578.1 31.44 137.2 

1:45 6% 878.0 14.0 60 539.6 23.90 143.2 

2:00 

2:30 1100+ 

3:00 

3:30 

4:00 

4:30 

5:00 

5:30 

6:00 

UST 1640 Page 3 11/26/97 
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:acility: UST 1640 

MCAS Cherry Point, North Carolina 
•ate: 1/9/98 

Hydrocarbon = diesel 

~m;mr~~:: ~~~~m~tlll :,~~:~r:~~: :ReC.:PfO.di ::r0tarcum: :::::::i.::e.ver::::: 
<·>>(lbs}>:<· {jg~i:~f< t!~:~f :t~::~~~~ .:::{(tt9¢)::: -.·.·.· .. · ... ·.·.·.· 

INITIAL 9/5/97 153.2 21.5 153.2 Product level 

Water level 

2 9/18/97 133.8 18.8 287.0 Product level 
Water level 

3 9/25/97 17.7 2.5 304.7 Product level 
Water level 

4 10/2/97 12.0 1.7 316.7 Product level 
Water level 

5 10/9/97 55.0 7.7 371.7 Product level 
Water level 

6 10/16/97 19.0 2.8 390.7 Product level 
Water level 

7 10/24/97 19.0 2.8 409.7 Product level 

Water level 

8 10/29/97 14.7 2.4 424.4 Product level 

Water level 

9 11/5/97 8.3 1.2 432.7 Product level 

Water level 

10 11/12/97 27.8 3.9 460.5 Product level 

Water level 

11 11/19/97 60.6 8.5 521.1 Product level 
Water level 

12 11126/97 30.4 4.3 551.5 Product level 

Water level 

1998 -... 
13 119/98 143.0 20.0 694.5 Product level 

Water level 

UST 1640 

( 

Aggressive Fluid Vapor Recovery (AFVR) 
Summary of Free Product Recovery Events 

TABLE 3 

( 

........... AFVR WELLS ............................. 
:::::::::::::::::::::::-.· .· .: .. _-: .. · .. ·· .. :::::::::::::::::::::::::::::::::::::::::::::;:::::::::::: M:O:NITORING:WELLS:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: . . .. . . . . . . . . . . . . . . . . . . . ........ 
59GW01 59GW02 59GW03 59PR25 59PR26 59GW06 59GW11 59GW17 

8.10 N 8.44 N 7.76 N N N 

8.11 8.00 11.08 8.08 9.28 8.48 7.18 7.30 

7.95 8.33 7.95 N 7.45 N N N 

8.12 8.38 8.23 7.70 10.35 8.60 7.01 7.11 

7.99 8.40 8.01 N 7.61 N N N 

8.15 8.52 8.10 7.60 9.39 8.31 7.02 7.11 

7.90 8.51 7.89 N 7.45 N N N 

8.02 8.65 8.20 7.44 9.80 8.20 6.43 7.05 

8.01 8.40 8.00 N 7.50 N N N 

8.10 8.45 8.10 7.70 9.35 8.30 7.13 7.15 

7.91 8.49 8.13 N 7.80 N N N 

8.02 8.60 8.19 7.83 9.37 8.40 7.10 7.23 

8.10 8.45 8.10 N 7.80 N N N 

8.17 8.50 8.25 7.90 9.20 8.20 7.10 7.22 

8.16 8.19 8.53 N 7.86 N N N 

8.30 8.23 8.68 7.75 9.32 8.46 7.18 7.3 

8.01 8.39 8.00 N 8.07 N N N 

8.06 8.44 8.19 7.94 10.44 8.78 7.56 7.11 

8.39 8.83 8.54 N 8.20 N N N 

8.46 8.90 8.65 8.13 9.93 8.83 7.56 7.63 

8.26 8.79 8.42 N 8.05 N N N 

8.31 8.85 8.5 8 9.9 8.7 7.43 7.51 

8.29 8.83 8.45 N 8.10 N N N 

8.39 8.90 8.50 8.10 9.86 8.71 7.46 7.53 

59GW01 59GW02 59GW03 OHM1 OHM2 59GW06 59GW11 59GW17 

7.99 8.49 8.27 SHEEN 7.74 N N N 

8.2 8.84 8.46 7.83 10.24 8.48 7.21 7.28 

Page4 11/26/97 



( 
\_ 

Notes: N= No product measured/observed Diesel sp gr= .85 or 7.09 lbs/gal gas sp gr = . 75 or 6.25 lbs/gal 

UST 1640 Page4 11/26/97 



Discharge Stack Hydrocarbon Removal Calculations 

ElapTlme FID(PPM) MJK., 

0 10216 13.467 

15 8762 13.467 

30 2351 13.467 

45 1350 13.467 

60 1115 13.467 

75 983 13.467 

90 1078 13.467 

105 878 13.467 

120 13.467 

150 13.467 

180 13.467 

210 13.467 

240 13.467 

270 13.467 

300 13.467 

360 13.467 
390 13.467 

a) gasoline 128 glmole 

b) dlesel 202 glmole 

UST 1640 

Site= UST 1640 119198 

Flow 
Conv Factor a.... 

6.2430E-08 231.24 

6.2430E-08 539.57 

6.2430E-08 539.57 

6.2430E-08 539.57 

6.2430E-08 539.57 

6.2430E-08 578.11 

6.2430E-08 578.11 

6.2430E-08 539.57 

6.2430E-08 0.00 

6.2430E-08 0.00 

6.2430E-08 0.00 

6.2430E-08 0.00 

6.2430E-08 0.00 

6.2430E-08 0.00 

6.2430E-08 0.00 

6.2430E-08 0.00 
6.2430E-08 0.00 

Hydrocarbon type = 
K=1 

Mg= MW= 

diesel Kg= 

Mg/Kg= Cgm= 

Rem Rate 

con.tac lbs/hr 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 
60.00 

diesel 

methane gas 

119.17 

238.48 

63.99 

36.74 

30.35 

28.67 

31.44 

23.90 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

202 g/mole 

lbs/lnterv 

29.79 

59.62 

16.00 

9.19 

7.59 

7.17 

7.86 

5.97 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

15 dsm311.0e6 conv factor 

13.4667 

Initials ____ _ 

Qstd Cale Worksheet 
Cumulatlve veloclty veloclty Area temp factor Flow 

lbs removed ( mlsec) (ft/sec) 1-Bws (ft2) 528/stack T Con fa. Qstd 

29.79 6.00 19.685 0.980 0.196 1.019 60 231.24 

89.41 14.00 45.931 0.980 0.196 1.019 60 539.57 

105.41 14.00 45.931 0.980 0.196 1.019 60 539.57 

114.59 14.00 45.931 0.980 0.196 1.019 60 539.57 

122.18 14.00 45.931 0.980 0.196 1.019 60 539.57 

129.35 15.00 49.212 0.980 0.196 1.019 60 578.11 

137.21 15.00 49.212 0.980 0.196 1.019 60 578.11 

143.18 14.00 45.931 0.980 0.196 1.019 60 539.57 

0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 
0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 

Conversion factor fUsec 3.2808 TempoR 518 

Bws = water vapor% (perry's) Temp= 58 

68= 0.003 528/Stack 1.019 

83= 0.025 

87= 0.028 

108= 0.058 
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l Aggressive Flui_d Vapor I(_ .very (AFVR) Data Sheet 
Facility CHG.ft, tr f2i:. 
Location lla'fO 

Baseline Data • AFVR and Observation Wells Dale J-9-'ti lnilials /M ... Project # I ~Jlc.1 

Wfll ID(llll(ICAllOH' 5,(;..1.J(lla l<q ~LIU t; 9C.u •, ls:'t r_ 1 ,... "7 hu .... , AUM 2. 5 Cf ""\J .... ., 
.~IL J>IAA.ll: lkll z. II /.,,." _ _:k.: ____ -----
.in:11 111:1•111111 nro?V' 

lS · :z.o ILi. I..~ .3 ~. ls -· 
'•fVll WLll l'l'C SlflOJ Jto _!:LC) __ . .JIO ----
11El'fll IO PllOUUCf !Fil ~ ~ ~ 

i ' 
11~r Ill I 0 WAIER (fJJ 

~.~ i 2. "2..I 7. z. ~ 
1'110DllC1 llllCKllESS If II ~ ~ ~ - -
5Cll(l:llllll ERV lfl DI SI 

Water level and Vacuum Measurements - Observation Wells 
Well/I . 

-· lz::::,c.. \J 0 b ~c. .J \\ ~" r"-w I, 
Actual Elapsed Waler Vac Waler Vac Water Vac Wal or Vac 
Time lime Det>lh - .. 1110 Dcplh .. ai,o Otpth .. 11,0 n1s1>1h "'llJO 

lnihal/IJas1: - 000 ~~ '2...ll -- 1...?.I -- -- ---
/t7:8() 0 15 ~ 7.3J.. !lJX. -- ··- -- -- --
/0{/S 0.30 i.'4;1. M1 21L -- - -·-- -- ---
10:30 045 Wle_ 7.SS ?.,'I, '•\" -- -- -- ----
1tJ: rs I 00 .UL 7.S? ?.S.7. -- -- ---· -- ·--
IL: PO I.IS ~ ~ ~ .2!4:-. ·--r-

11:1S 130 . 'ML 7."IS J~ 
J/: 3l) I 45 u!L -2.?L.. 'l!l.:J_ -- -- --- --· --
.1/:y5 200 ---- ---- ·----- -- --
1.il:/S 2 JO 

---- ---- -- -- ----
1:1.·~5 3 00 ---- ---- -- -- --- -- -- --

J JO ---- -- --- ·---- -- ---
~ 00 

---- --- -- -- --
4JO 

-- -- -- -- --· -- -- --
500 

Atltlilonal Commonls/Ohsorvallons 

Uole Waler ltsvf:l 1111sai.u1eme111s au: ...lt!l'lhs lror11 tu1• ul cas1119 

~" " "Z. II ~M z. 
18. lS 

·. . . 
lCl. gg ?.O.aa IS. ~S 

Ye:s YEs YES Y&.s 

11.. "'' 
... Ll-- ?·7 'l g.tz 

i. i~ 7. i 3 lO • "2..~ ~.~~ 
. 35 ~ 2..SC • 

,, 
N = Not olJSl!rvt?dlprese11I 

'i"'; C.i.,, 0 'Z. l"'t ",... I .-. l-\r- "2. ""' t:..1 ""' Walor Vac Waler Vac Water Var. Waler Vac 
Do 11th .. 11,0 De1>1h .. 11,0 01111111 .. 11,0 Depth .. 11~0 

i..J.L -- l.il... --~ --~ --
---- ---- --------
---- -------- ---
---- ---- --------
------------ --
----- ---- ---- ----
---- --- -- ----
iJ.L ·-- Ills:»() --~ -- 'Ll..L ·--
---- ---- --·-------
---- -------- -- --
----- -- ------ -- --
---- -- ---- ----
---- -- -- --------
---- ---- -- -- ·----

s"r. L. n' 
'1.. ti 

IS.. s:i o 
YEP 

7. ~, 
i.2.~ 
• '2.- I 

:e;q c.i.. 
C3 ' 

Waler Var. 
Oe1>th "lllO 

~ --
----
----
----

-- ---
-- ---
_Llj_ --
----
----
----
----
----
--- ---

Paye. 

I 

-

Waler Vac 
Oepl!! •• 11,0 

--- --· --
---- --
---- --
---- -
------
·------
--- -- ·-
----- --
--·-- --
----- -
---- --
-- -- --· 
-- -- _,_ 

-- --
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( Aggressive Fluid Vapor R 1very (AFVR) Data Sheet .O.FIJll D<tl a Payu2 

FaclUly C. Hc.g &\:\ Pt. 
Locallon1 I (p4 Q 

AFVR Stack Measurements 

Slack Diameter 6 inches 
•·F-·10-C-al-ib-,a-li-on-G---as-• Melhane 

Dale 1-9-1'& lnilials C <: Project # _jj3.L{_ 

Start Time 9 ·. 4 ) 

Calibrated yes I no -=tf..,._l __ _ 
Ci1lculaled F10111 Fieh.J Dala 

Actual Ela1lsed LEL FID V11locllv Tem1) Air Flow Mass Cone. Mass Cone STP 

Time limo cr111n or °A.) (pp111) tmls~c) (Jl/secl t•'> CllCfM) <calc> c, ... <i:alc> CD <calc> 

q4S 000 -5.=l ___ L0..1.L~- 4 .5..lo -- - -· 
JQ QO 0 15 _.L? ~ 7ls.J. ,., 5.'-. -· 
10 ,s:_ OJO . J_. 3 l 5"1 _J'I _.X{S --
I 0 'lO 0-45 ----" ..l.3J"O_. _Lf_ .s:.f_= --- -
_l~'tS". 1:00 &a . Ii l.i. __ J.!/_ . ~..L--

_j_M_ ~ 
-

11 a e 1.15 --'-·- jf-~ - --- --
_\\...!. )_ 1:30 -1. _LJ12K __ -'O ·-- - ------
.1U9. IA5 --4 _v1_ _j__LJ ----~--- - ----
-'·'" S'_ 

200 
---"'-- -- - -- - ·-- ·-· -----

2 30 
- --· - -- ·- - --·· -

300 
- --- -- .. ---e•-••••-• - -

J 30 -- -- ·- ---- -·- .. - ·--- --- -------
4 00 - - -- - ---- ---- ------
4 30 

-----··. -·----- -------
500 ·----- ------

a, ... = flClw In Slit thy SCFM 
l'Mflu :. PullulJnl Mass llu111oval ll.i~/h1 

System Vacuum Measurements (Vac Truck and AFVR Wells, 

Actual Elapsed 

Tnne Tirne 

~ '15" - _()_._ 

...ML&1.L.. UR__ 

J1J'1 - 2..H«· -
---

---

Vac Truck Woll Eufi;il wc:11 Enlraio Well Enlraln Well Entrain 

r•'9> (RPM) ("Ilg) oe.,111 r••Y> l.>t:fllh n•o> Ua:plh p 19) Depth 

J i.. . lteL ·-- --· --- -- --· -- --· --
A~ ~ -- -- -- --- ·--·-- ---· --
~C) - ~~Cl--- --· ·-- --- -- --· -- --

- -· ----- --- -- -- -- ----
----- -- --- --- -- --- _..._ --- ---

l"lo1a· lll!c:nrd Fnhm111111'!11l "''''"' ol hnsc: 111 f.:1!l l11:l11~ r1111 nl well caslug 
lluh: lltn ••l•I v ... 11•1111 1111111 f•I VIC 1:.h,11.boJll ;1ull:. 1111111.ht!~1111:11.llly 

Wull Enlraio Well Eolrain 

("I l!J) Uo!plh ("l ly) Ueplh 

--- --- ----
---- ----
-- ·-- -- ---
--· -------
--- ---· -- --

TPll Romoval Total TPll Rem. Fluids Recov. 

tPMn.,) lbs/hr (cumulahve lbs) (E!otiin uals) 

------

. -

. 

----- ------
. 

--

0,w = (60 sedmin)( I ·11.,)(V)(A)(528°RIT ,) 

PMllu = Cg (0,,..)(60 111inll11) 

Well Enlraiu W&ll Enlrain Well Enfraiu 

("1 ly) Daplh (""llUI ll.iplh ("I 1!11 Oeplh 

--- -------
-- --· -------

-- -- -- -- ·--· --
---- --· -- ----
-- -- -- --- ----



Aggressive Fluid Vapor Recovery Report 
MCAS Cherry Point, North Carolina 

Site Name: MCAS Cherry Point, NC 
Site Location: UST 1640 

Work Plan Ref: August, 1997 

Report Date: 
Event#: 14 ---Event Date: 2126198 

Free Prod Type Diesel 
Wells Gauged: 

Free Prod. Thickness: 
AFVR Wells Selected: 

Observ. Wells Selected: 

Event Duration: 
Stack TPH Recovery (lbs): 

_ Jtack TPH Recovery (gals): 
Total Est. Fluids Rec.: 

59GW01 

0.68 

x 

3 hours 
4.81 
0.679 
1700 

59GW02 

1.91 

x 

59GW03 OHM1 

0.56 <0.01 

x x 

Incident#: 
~~~~~~~~ 

Site Priority Rank: 70/E 
~------~ 

OHM2 59GW06 59GW11 59GW17 

0.57 

x 

x x x 

Conclusions and 
Recommendations: 

A total of approximately 4.8 pounds or . 7 gallons of hydrocarbons have been removed 

from the site during this event. 

Prepared By: 

Reviewed By: 
OHM Remediation Services 

Attachments: Tables 1, 2, 3, calculations 

UST 1640 Page 1 11126197 



Facility: UST 1640 
MCAS Cherry Point, North Carolina 

Baseline Data - AFVR and Observation Wells 

WELL IDENTIFICATION 51GWOI 59GW11 59GW17 
AFVR WELL (YESINO) NO NO NO 

WELL DEPTH (FT BLS) 15.2 14.65 39.35 
DIAMETER (INCH) 2 6 2 
DEPTH TO PRODUCT (FT) N N N 
DEPTH TO WATER (FT) 8.48 7.21 7.28 
PRODUCT THICKNESS (FT) 

SCREEN INTERV. (FT BLS) 

Water level Measurements - Observation Wells (from TOC) 

Aggressive Fluid Vapor Recovery (AFVR) 
Monitoring Well Data 

TABLE 1 

Oat~ 
59GW02 OHM1 OHM2 59GW03 

YES YES YES YES 

18.35 10 20 18.85 

4 2 2 4 

7.72 SHEEN 7.27 7.54 

9.63 7.38 8.84 8.10 

1.91 <0.01 1.57 0.56 

N = None MeasuredObserved 

::::::::~i!t~:::::::: :~!~~:: ~!•:::::::::::::::::::::::::: ~~!!:::::::::::::::::::::::::: ~~!!:::::::::::::::::::::::::: ~~~:::::::::::::::::::::::: ~!!~::::::::::::<:::::::::::: ~~!•:::::::::::::::::::::::::: ~~o:::::::::::::>::::::::::: ::<:~~![<:::::::::::::::::: :::::::VV~I!>:::::::::::::::::::::: ·::::VJmJ::::::::::::::·::::::::: 
::::::::::::::::::::::: ::::t~:::: ~~~~:::;:::;:::: ~~):i:~:~(/::::::: ~~l:i:iQ:~~::::::::::::: Qi!P.1~:t!:i:~~Q::::::::::: p~j;i~:jii:~~(::::::::::: P.~~f.i~:::::::;:::: ci~P.t~~9:~~Q:::::::::::: ci~P.1~:19:~~Q:::::::::::: .ci~P.t~~fj~~::::::::::::::::: Q~P.l.il:t;>:~~:::::::::::::::. 

02128198 0:00 7.87 6.58 6.72 9.63 7.38 8.84 8.10 

1400 0:15 8.00 6.67 6.80 

1415 0:30 8.02 6.70 6.83 

1430 0:45 8.11 6.81 6.67 

1445 1:00 8.16 6.88 6.92 

1500 1:15 8.17 6.89 6.93 

1515 1:30 8.25 6.99 6.99 

1530 1:45 8.31 7.02 7.03 

1545 2:00 8.35 7.01 7.06 

1815 2:30 8.36 7.09 7.08 

1645 3:00 8.37 7.10 7.09 8.43 8.53 8.04 8.10 

3:30 

4:00 

4:30 

5:00 

UST 1540 Page2 11126/97 



Facility: UST 1640 

MCAS Cherry Point, North Carolina 

AFVR Stack Measurements 

Stack Diameter 6inches 

FID Calibration Gas Methane 

Calibrated yes/no yes 

Start Time 1400 

Date 

Aggressive Fluid Vapor Recovery (AFVR) 
Discharge Stack Data 

TABLE 2 

2/26/98 Initials 

02126198 0:00 7% 753.0 2.1 54 80.9 3.07 0.8 

0:15 3% 259.0 2.7 54 104.1 1.36 1.1 

0:30 2% 107.0 2.5 54 96.4 0.52 1.2 

0:45 6% 686.0 2.2 55 84.8 2.93 2.0 

1:00 6% 603.0 2.4 55 92.5 2.81 2.7 

1:15 2% 315.0 2.4 55 92.5 1.47 3.0 

1:30 2% 306.0 3.8 54 146.5 2.26 3.6 

1:45 0% 217.0 3.4 54 131.0 1.43 4.0 

2:00 0% 190.0 3.1 54 119.5 1.15 4.3 

2:30 0% 149.0 2.8 54 107.9 0.81 4.7 

3:00 0% 67.0 2.4 53 92.5 0.31 4.8 

3:30 

4:00 

4:30 

5:00 

5:30 

6:00 

UST 1640 Page 3 
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Facility: UST 1640 

MCAS Cherry Point, North Carolina 
Date: 2126/98 

Hydrocarbon = diesel 

Event# Date Rec Prod Rec Prod. Total Cum Level 59GW01 
(lbs) (gals) (lbs) to date (ft TOC) 

INITIAL 9/5/97 153.2 21.5 153.2 Product level 8.10 

Water level 8.11 

2 9118197 133.8 18.8 287.0 Product level 7.95 

Water level 8.12 

3 9/25/97 17.7 2.5 304.7 Product level 7.99 

Water level 8.15 

4 10/2/97 12.0 1.7 316.7 Product level 7.90 

Water level 8.02 

5 10/9/97 55.0 7.7 371.7 Product level 8.01 

Water level 8.10 

6 10/16/97 19.0 2.8 390.7 Product level 7.91 

Water level 8.02 

7 10/24/97 19.0 2.8 409.7 Product level 8.10 

Water level 8.17 

8 10/29/97 14.7 2.4 424.4 Product level 8.16 

Water level 8.30 

9 11/5197 8.3 1.2 432.7 Product level 8.01 

Water level 8.06 

10 11/12/97 27.8 3.9 460.5 Product level 8.39 

Water level 8.46 

11 11/19/97 60.6 8.5 521.1 Product level 8.26 

Water level 8.31 

12 11/26/97 30.4 4.3 551.5 Product level 8.29 

Water level 8.39 

UST 1640 

( 

Aggressive Fluid Vapor Recovery (AFVR) 
Summary of Free Product Recovery Events 

TABLE 3 

AFVRWELLS MONITORING WELLS 
59GW02 59GW03 59PR25 59PR26 59GW06 59GW11 59GW17 

N 8.44 N 7.76 N N N 

8.00 11.08 8.08 9.28 8.48 7.18 7.30 

8.33 7.95 N 7.45 N N N 

8.38 8.23 7.70 10.35 8.60 7.01 7.11 

8.40 8.01 N 7.61 N N N 

8.52 8.10 7.60 9.39 8.31 7.02 7.11 

8.51 7.89 N 7.45 N N N 

8.65 8.20 7.44 9.80 8.20 6.43 7.05 

8.40 8.00 N 7.50 N N N 

8.45 8.10 7.70 9.35 8.30 7.13 7.15 

8.49 8.13 N 7.80 N N N 

8.60 8.19 7.83 9.37 8.40 7.10 7.23 

8.45 8.10 N 7.80 N N N 

8.50 8.25 7.90 9.20 8.20 7.10 7.22 

8.19 8.53 N 7.86 N N N 

8.23 8.68 7.75 9.32 8.46 7.18 7.3 

8.39 8.00 N 8.07 N N N 

8.44 8.19 7.94 10.44 8.78 7.56 7.11 

8.83 8.54 N 8.20 N N N 

8.90 8.65 8.13 9.93 8.83 7.56 7.63 

8.79 8.42 N 8.05 N N N 

8.85 8.5 8 9.9 8.7 7.43 7.51 

8.83 8.45 N 8.10 N N N 

8.90 8.50 8.10 9.86 8.71 7.46 7.53 

Page4 
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L 

1998 
... 

59GW01 59GW02 59GW03 OHM1 OHM2 59GW06 59GW11 59GW17 .... 
13 1/9/98 143.0 20.0 694.5 Product level 7.99 8.49 8.27 SHEEN 7.74 N N N 

Water level 8.2 8.84 8.46 7.83 10.24 8.48 7.21 7.28 

14 2126199 4.8 0.7 699.3 Product level 7.12 7.72 7.54 sheen 7.27 N N N 

Water level 7.8 9.63 8.1 7.38 8.84 7.87 6.58 6.72 

Notes: N= No product measured/observed Diesel sp gr= .85 or 7.09 lbs/gal gas sp gr= .. 75 or 6.25 lbs/gal 

UST 1640 Page4 11/26/97 
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Discharge Stack Hydrocarbon Removal Calculations 

ElapTlme FID (PPM) MJK., 

0 753 13.467 

15 259 13.467 

30 107 13.467 

45 686 13.467 

60 603 13.467 

75 315 13.467 

90 306 13.467 

105 217 13.467 

120 190 13.467 

150 149 13.467 

180 67 13.467 

210 0 13.467 

240 0 13.467 

270 13.467 

300 13.467 

360 13.467 
390 13.467 

a) gasoline 128 g/mole 

b) diesel 202 g/mole 

UST 1640 

Site= UST 1640 119198 

Flow 

Convfactor ~ 

6.2430E-08 80.94 

6.2430E-08 104.06 

6.2430E-08 96.35 

6.2430E-08 84.79 

6.2430E-08 92.50 

6.2430E-08 92.50 

6.2430E-08 146.45 

6.2430E-08 131.04 

6.2430E-08 119.48 

6.2430E-08 107.91 

6.2430E-08 92.50 

6.2430E-08 0.00 

6.2430E-08 0.00 

6.2430E-08 0.00 

6.2430E-08 0.00 

6.2430E-08 0.00 
6.2430E-08 0.00 

Hydrocarbon type = 
K=1 

Mg= MW= 

diesel Kg= 

Mg/Kg= Cgm= 

RemRate 

con.tac lbs/hr 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 
60.00 

diesel 

methane gas 

202 g/mole 

3.07 

1.36 

0.52 

2.93 

2.81 

1.47 

2.26 

1.43 

1.15 

0.81 

0.31 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

lbs/lnterv 

0.77 

0.34 

0.13 

0.73 

0.70 

0.37 

0.57 

0.36 

0.29 

0.41 

0.16 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

15 dsm3/1.0e6 conv factor 

13.4667 

cak, 

Initials ____ _ 

Qstd Cale Worksheet 
Cumulative velocity velocity Area temp factor Flow 

lbs removed ( m/sec) (ft/sec) 1-Bws (ft2) 528/stack T Con fa. Qstd 

0.77 2.10 6.890 0.980 0.196 1.019 60 80.94 

1.11 2.70 8.858 0.980 0.196 1.019 60 104.06 

1.24 2.50 8.202 0.980 0.196 1.019 60 96.35 

1.97 2.20 7.218 0.980 0.196 1.019 60 84.79 

2.68 2.40 7.874 0.980 0.196 1.019 60 92.50 

3.04 2.40 7.874 0.980 0.196 1.019 60 92.50 

3.61 3.80 12.467 0.980 0.196 1.019 60 146.45 

3.97 3.40 11.155 0.980 0.196 1.019 60 131.04 

4.25 3.10 10.170 0.980 0.196 1.019 60 119.48 

4.66 2.80 9.186 0.980 0.196 1.019 60 107.91 

4.81 2.40 7.874 0.980 0.196 1.019 60 92.50 

0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 
0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 

Conversion factor ft/sec 3.2808 TempoR 518 

Bws = water vapor% (perry's) Temp= 58 

68= 0.003 528/Stack 1.019 

83= 0.025 

87= 0.028 

108= 0.058 
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( Aggressive Fluid Vapor f . ,;very (AFVR) Data Sheet AFVR Dal. 

Facility C/;'"'1. b. 
Location /''IP Ont"""' 7,,,,,. .... 

Baseline Data - AFVR and Observation Wells Date .;,/ujm 
WElL IDEHJlflCAllON .J:iq£_,. 1.-il",. .~9/..t..J II .fYJCw/1'7 
•'llEI L IDIAMETEA .J1. L,.H ~// 

\'llEll l>EPlll CFT ftrOC) t.~ /.II~-" dt:j, q_,47 
!\FVR WEI l (YESIHOI Aht Jld dtel. 
OEPflt JO PROOUCJ lfl) ,.,. ,.,,, ¢:_ 
OEPTll 10WAIER lfTI 7._,K? r;,.sr c.i • t'J J 
PRODUCT TlllCKNESS If r} (If_ /X (L'__ 
SCREEllll'ITERV (fl Dl SJ 

Water level and Vacuum Measurements - Observation Wells 
Well# 

t;q.41_. J nL ·f9~/.,1/J .f"~t:,~11? 
Actual Elapsed Waler Vac Waler Vac Waler Vac Water Vac 
Time Time Oeplh "1110 Depth "1110 Ueplh "1120 Doplh "H10 

loiliallbasc 000 '1~'il r, ,,sg I.( '7J --JJi 00 0:15 !.Ge (,. t..1 ~ 
l':f.J5 0:30 -~ / "'7A. ~ 
l'/30 0.45 jJ_L_ ~ yi ...,___ -- --
J '/ t/S 1:00 ~.,~ 1l.JJ'/ fl I Cf"2. 
"5oo 1:15 ~.17 l~_g, G,, ,_, 

Lor 15' l:lO ~.2..1' lo_ffi ,_,qq --
JS30 1·45 c.t.31 ~ .Lll --
1S~fi 2:00 ~-'35 11 67 1. o/,.. 
//-1. 5 2"30 Uk 17.0'J ~ --,,~ 5" l·oo l.Q.3'7 17.~0 7,0'I --

3-30 ,_ --
4·00 ,_ --
4 30 

5.00 

Addllonal Commanls/Observatlons 

Nole. Waler level measu1eme111s are deplhs r1om 1011 ol casing 

l'J/JM / 

~fl 

14.~da. 

~{ =:~ 
2i~1~ 

of 

J'JllM I 

Water Vac 

Depth "H10 

7.~ 

--

----

-

9.5.:J 

Initials tf 'hJ Proj~ct # /?.3~ '( 

,/j'C)/C.h IAJ, S9...4 ·- ... .~h°WA~ ' nAl.M..7 

dN J,/I' J.I' /./ ,, 
JAA"" I. r.; fl(l. /~ .7,;· t.R. ~.) 
{/Ls. /A1 r- /,/,.., /_,/~.;: 

; 

?~27 "'7,/J V9.,., :1 v'l.S'f 
fl:R¥ ~to f::Jj_ '1 f(. 10 

.S? ,1,,.9 J 9/ . rt 

N = Nol observed/presen! 

t'JN~U ,,j -~q,L!r .. }/U '')q"' J A "1 • 'f"qk.1,i//'J ~ 
Waler Vac Waler Vac Waler Vac Waler Vac Waler 
Deplh .. tl10 Deplh "lt10 Depth .. 1110 Depth "1110 Deplh 

8.8-f 7.ttJ er.~ ·'l 8',/d 

--

'i~ 11.'ts> ~.'13 IA.10 

Page 1 
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~ .. 
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(T) 

l Aggressive Fluid Vapor f\__ Nery (AFVR) Data Sheet 
facility ~~,.,2~/'7'. 

P.FVH Da1.(_ Page 2 

Locallon. ___ -~./,,,( Z.u...-

AFVR Stack Measurements 

Slack Olamell!r 6 inches 
1""=1""0....,c"'"a~lib,...1-al..,..lo-11.....,G"'"a-s-•Mclhane 

Dale ,:fd(,Jr.e lnillals~- Project# _j!i.1'Y 

Slarl Thile /J S'S: 

Caflb1aled yes I no -!:Jc..,,:S---
Calculated Frorn Field Dala 

Actual Elapsed LEL FID Velocity Te11111 Air Flow Mass Cone. Mass Cone STP 

limo Tim a (ppm or "JI.I (ppm) 
~ 

Ill/sec) lufl (IJCFM) <ca le> Cll'n CD -~ct <calc> <ca le> 

/J:l(S' 000 --17.- _')s_a_ ,2,/ J't_ - - -
_ /L/.:u_. 0.15 .fl.___ _:_1_,£!}. -- __ .«.7 __ sf---. --- --

J'f:/l:.... 0.30 2- /47 - d,S: ..S'"I -- - --- --
1 'f:Jo 0.45 ' &~' _:_,?~ .:tr --· - -· --- ----- -------

_J.!£._lfr_ 1:00 ' IRoJ ~ ~- -
.JS';,,, 1.15 :l --11.S_ -2._'f_ __ _ss-__ ------
-/.Ulf° 1:30 ;;/_ -~-- _J,g .S'f -
1.s:;J. 1:45 -"--- --212- _d,I./: __ ~i' - ------
/S!IK_ 200 ----'2- -1!l1J -3....I S?-1 - -· --· -------· 
/&1~5" 2 30 o_. -Lif1. - ...d.S/ £f. .. - --
LJ,:!J.S_ JOO ~- (,/] --~-~---~ .SS -- ---

J·Jo -- -- ·- ---- -·- --· ·- ----- -------
4·00 - - - - -- -- ----- ----------· ____ ,. ___ 
4·30 -----· -· - - ----- -------. 
5.00 ------ ---- ------ --- --

O,,~ = flow In Shi 1hy SCFM 

l'Mrt11 = l'olhrl.inl M.iss He111ova1 11.tsAir 

System Vacuum Measurements {Vac Trncl< and AFVR Wells) 

Aclual Ela1>sod 

111118 ThH8 

L3'1S' _ ~.,."/:_ 
.!!/!L.L_ --lb.~-
/5~ -· I.Ju. If',.,,;_ 
/~ . 3br./{,.-_ 
It.¥..[ ....3..~ 

Vac Tmck wen :=1111;ii Wu.I Entrain Well Enlraln Well Enlraiu 

("I lg) (RPMJ n19> Oc11lh ply) l>c.111h l"ll!J) U.:plh r119> Deplh 

_/A.. ~ .!i.l.L -- _ ..... ~ --- ---- --· ---- --
_LA~ ..!tiM... -- -- --- -- -- --- ---- --
..JJ. _sg,_ -- -- ·----1---· -- -- ----
_Q_ ..,S(Jf) _ --·-- ---· -- ----- ----
_a_ ~~ --- -- --- . --- ------

f'lolo· ncr.nrd f 11h,1111111111ol 1IC:plh nl hose, 111 lc•!I h1:l11w fc>fl of well COISlll!J 

lll•lu lh:11111I V,a..•1•1111 h11111 l\I VIC t.:•h,ll.la..n .-11:11~ 111111• lu:s lth:11.111y 

Well Euhain Well Enlrain 

(""I lg) L>u1>lh (""lly) Oeplh 

--- --- -- ---
-- --- -----
-- --- --- ---
--· --- --- ---
------ ---

TPll Removal Total TPtl Rem. Flulds Recov. 

(PMUJ 
0 

ll>s/hr (cumulative Ills) (Eslim gals) 

----·-

- -

------

--

I 
0,..,:: (60sec/min)(1-0,.,)(V){A)(528°R/T,) 

PMH11 :: Cu (0,IJ)(60 ruin/hr) 

Well Enlrairr Well Enl1ain Well Entral11 

(""ll!J) Depth f"ll!J) U111>lh f"ll!J) De1>1h 

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



;ff,, /i(t'_J P?.17 '/ ( ~ 
/tJd.311'3 

______ ___ t51Ja_lj.'l£ ________________ . l/:':J·~.ct_?'__!? Jt __ 'f ___ --···· ______ L6-_'f.I_ ---· __ .. ___ {lan-/r,/ .. }7c._ 

.. ·- -~--- .. ·-··- - ---:---·· .. --· . ...:.. .... -- ·-------.--· . : . ----·---·······-----····· .. ..... -······· . ---·· . --- - ···-

---JI J.:_!t.:r:_______ ~t~ v-.:i.~;--- .. ___ t)..tt.ef L _q_Ji~Q. ..... ,,,.,_& _,, ~- -~'1..c/,""' r-1aL"';;f 
-------· _ .. ____ ,L.c_t.u..J-~----6/id.J _/U.0-_.tC,_rf.u.c..."f.J-- ..... - ·- ···--- --

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

·----- ..... ·-·-··------
·---L~·1tc= 5.2.~4Lt2.3-_D::/_/);;c _L__!__J~~t£.~tiucL_C,tf/.L 51.fL..,/6 .,,.,_;,~-'). 

--------~.ML££1)_&,_l/,._,,,..r_1.~t-rJ4.e_____21f(,(.C.+:----- - .. -----

. ·-·-···---·------- -------· -- .. -- ·-- - ··- ·----··· .. 

---------------- --·~------ ····---· ----
-·- ____ __..~/..f4'.,L __ :J}._,f'r~--""'-<-Lh._,,.,_.,_L~~.nr.:.L_£ f-. __ {.a~g_L__~:;-J-'2.a.t:l.&t.//,>J.S-~ 

. _____ "t.'6'.L:d0-th1C V?~ ------ __ ··- ·------· 

... --··--·---- ·-------------·-··-··- ---- .......... -·-· 

-------------· 
---·---------- ·----·------- ----------

. ·-----·----·---·---- ·--- --- ---· --------
---------- -----··--·- . ·-·-···--·--

. -·-·-·-·--------------- ----------------· ···--- -·-:;;;r· 

---------------··-··-·. -·-----
--- ·-· ·-··----··-·· ··-····· -·-----
--------·· ------ -------------- . -------· ---
_________ ,, ____________________ -------·---·-------------·· ... ------ ... -------·--

·------------·-- .. -------------· . --------- --------- . ---· --- - ... ---- ... 

----------··-- ·--------
·-----------·-------

·--------
··--· ------ --···· -· ---- ·-- --------·---------·-------------------· ---·------

-- .. - .. _ --· ___ __,_, ______ --·-- ..... _ --·----·-----------------------
. -~-·-- . -·-. -- ··- --·-· ------· ----------·--·--- ------------· 
. _____ ,, -----·-··-- -------·-·--- ·-·- ·--------··---------------· --·-··--
-----------·---·-··------·-----. ---· --···-----·-· ------- ----· 
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Aggressive Fluid Vapor Recovery Report 
MCAS Cherry Point, North Carolina 

Site Name: MCAS Cherry Point, NC 
Site Location: UST 1640 

Work Plan Ref: August, 1997 

Report Date: 
Event#: 15 ---Event Date: 3/21/98 

Free Prod Type Diesel 
Wells Gauged: 

Free Prod. Thickness: 
AFVR Wells Selected: 

Observ. Wells Selected: 

Event Duration: 
Stack TPH Recovery (lbs): 

_ _)tack TPH Recovery (gals): 
Total Est Fluids Rec.: 

59GW01 

0.3 

x 

3 hours 
26.75 
3.774 
1850 

59GW02 

0.83 

x 

59GW03 OHM1 

0.19 <0.01 

x x 

Incident#: 
----=-~~~~~~ 

Site Priority Rank: 70/E 
~~~~~~~~ 

OHM2 59GW06 59GW11 59GW17 

2.72 

x 

x x x 

Conclusions and 
Recommendations: 

A total of approximately 26.75 pounds or 3.7 gallons of hydrocarbons have been removed 

from the site during this event. 

Prepared By: 

Reviewed By: 
OHM Remediation Services 

Attachments: Tables 1, 2, 3, calculations 
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( 
Aggressive Fluid Vapor Recovery (AFVR) 

Facility: UST 1640 Monitoring Well Data 
MCAS Cherry Point, North Carolina TABLE 1 

Baseline Data - AFVR and Observation Wells Date 3/21/98 

WELL IDENTIFICATION 59GW08 59GW11 59GW17 59GW02 OHM1 OHM2 59GW03 
AFVR WELL (YES/NO) NO NO NO YES YES YES YES 
WELL DEPTH (FT BLS) 15.2 14.65 39.35 18.35 10 20 18.85 
DIAMETER (INCH) 2 8 2 4 2 2 4 
DEPTH TO PRODUCT (FT) N N N 7.96 SHEEN 7.24 7.69 
DEPTH TO WATER (FT) 8.00 6.71 6.80 8.79 7.43 9.96 7.88 
PRODUCT THICKNESS (FT) 0.83 <0.01 2.72 0.19 
SCREEN INTERV. (FT BLS) I 

Water level Measurements - Observation Wells (from TOC) N = None MeasuredObserved 

·>::::}~~~:::::::: ·:~!~~:: ~!~:::>::::::::::::::::::::: ~~!~:::::::::::::::::::::::::: ~~!~:::;:::::::::::::::::::::: ~~:::::::::::::::::::::::: ~~~:::::::::::::::::::::::;:: ~~!':::::::::::;:::::;:;:::::: ~~:::::::::::::::::::::::::: :::::~~~:::::;:::::::::::::: •::::::~~!!:::::::::::::::::::::::· ::::::v11e.n::::::::::·:·:··· .. 
:: :::::::: /::::::::: : :::llfi!i(::: P~ ~~2:0::::::::::::: P.iiP)Ji)Q:ffl!~::::::::::::: P.iiP)l:t:)ciffl!~: :::::: :: :::: Qi?i!t!i:t!'.i:ll~I!:/<: :: : !)Jip)lf!q:tl~~::::: :::: :::: Pe¢.l:i .~ .f.!2:0: :::: :: : : : : : : C!~P.tli:t!'.i:ll~I!::: :: :: ::: : : C!i?i!t!i:tc;i:ll~I!>:::::::::: P~P.tl:i ~c;i :f1~~: :: : : : : : : :: ::: : : [)'1P.ifl:i~:~l!'.: ... 

02/26198 0:00 8.00 6.71 6.80 8.79 7.43 9.96 7.88 

1400 0:15 8.09 6.85 6.80 
1415 0:30 8.35 7.08 6.92 
1430 0:45 8.38 7.12 7.07 
1445 1:00 8.40 7.14 7.09 

1500 1:15 8.40 7.14 7.10 

1515 1:30 8.41 7.14 7.11 

1530 1:45 8.41 7.15 7.12 

1545 2:00 8.45 7.20 7.13 
1615 2:30 8.48 7.20 7.16 
1645 3:00 8.40 7.03 7.05 9.45 dry 8.15 8.30 

3:30 

4:00 

4:30 

5:00 
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Facility: UST 1640 

MCAS Cherry Point, North Carolina 

AFVR Stack Measurements 

Stack Diameter 6 inches 

FID Calibration Gas Methane 

Calibrated yes/no yes 

Start Time 830 

Date 

Aggressive Fluid Vapor Recovery {AFVR) 
Discharge Stack Data 

TABLE 2 

3/21/98 Initials 

:::::::~~~::::::: :::::~~~~~~~:::: ::::::~~::::::::::::::::::::::: ::::::~~~::::::::::::::::::::::: :¥:~~¥~~::::::::::::::::::: :!~~~:::::::::::::::::::: :~it~~~::::::::::::::::: 1~~:~~~~~~~:::::::::::::::::::::::: T:~~~:tP:~:~§:::::::::::::::::::: ~:lti~<i~:~~¢~~::: ::::::::::::::::::::::: ::::::::n~:~i;:::::: ::;:::f~1.:::::::::::::::::::::::: ::::<PP.mt::::::::::::::::::: :::w.?~$~)::::::<~?~$:¢): :::f.i=:>.:::::::::::::::::::::: ::~~r::::~~~: WMRg}1~~!~t.::::::::::;:::::::::::;:: (c~~~!atlv~:1~~r:::::::::::::::::;: (E~~rm::9a1s}::::: 
03121/98 0:00 40% 5,830.0 3.0 59 115.6 34.00 8.5 

0:15 23% 4,060.0 3.2 59 123.3 25.26 14.8 

0:30 17% 2,247.0 2.8 60 107.9 12.23 17.9 
0:45 11% 1,697.0 2.4 60 92.5 7.92 19.9 

1:00 9% 1,338.0 1.8 64 69.4 4.68 21.0 

1:15 5% 1,103.0 1.6 67 61.7 3.43 21.9 

1:30 5% 1,152.0 1.6 69 61.7 3.58 22.8 

1:45 5% 1,028.0 1.6 70 61.7 3.20 23.6 

2:00 5% 981.0 1.6 70 61.7 3.05 24.3 

2:30 5% 799.0 1.6 70 61.7 2.49 25.6 

3:00 4% 754.0 1.6 70 61.7 2.35 26.8 

3:30 1,850.0 

4:00 

4:30 

5:00 

5:30 

6:00 
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l 

Facility: UST 1640 

MCAS Cherry Point, North Carolina 
Date: 11919a 

Hydrocarbon = diesel 

::mmm~:~:· :::~~~;::: :Rec: Prod: :Rec:P.ro.d; ::rotarc.um: :::::::Le.vet:::: . : . : . : . (lb ii)":.:.:. :}jg~(~}:}: C!~H~::~~~~ :::(t{ro:Cf ::::::: ..... ::::::: ·-:· ... :-.·. :.: . :-: 
INITIAL 9/5/97 153.2 21.5 153.2 Product level 

Water level 

2 9/18/97 133.8 18.8 287.0 Product level 

Water level 

3 9/25/97 17.7 2.5 304.7 Product level 

Water level 

4 10/2/97 12.0 1.7 316.7 Product level 

Water level 

5 10/9/97 55.0 7.7 371.7 Product level 

Water level 

6 10/16/97 19.0 2.8 390.7 Product level 

Water level 

7 10/24/97 19.0 2.8 409.7 Product level 

Water level 

8 10129/97 14.7 2.4 424.4 Product level 

Water level 

9 11/5/97 8.3 1.2 432.7 Product level 

Water level 

10 11/12197 27.8 3.9 460.5 Product level 

Water level 

11 11/19/97 60.6 8.5 521.1 Product level 

Water level 

12 11/26197 30.4 4.3 551.5 Product level 

Water level 

UST 1640 

Aggressive Fluid Vapor Recovery (AFVR) 
Summary of Free Product Recovery Events 

TABLE 3 

:::::::::::::::::::::::AF.VR:WELlS:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: MO.hJITORING:\!'VE.LLS:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::. . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 
59GW01 59GW02 59GW03 59PR25 59PR26 59GW06 59GW11 59GW17 

8.10 N 8.44 N 7.76 N N N 

8.11 8.00 11.08 8.08 9.28 8.48 7.18 7.30 

7.95 8.33 7.95 N 7.45 N N N 
8.12 8.38 8.23 7.70 10.35 8.60 7.01 7.11 

7.99 8.40 8.01 N 7.61 N N N 

8.15 8.52 8.10 7.60 9.39 8.31 7.02 7.11 

7.90 8.51 7.89 N 7.45 N N N 

8.02 8.65 8.20 7.44 9.80 8.20 6.43 7.05 

8.01 8.40 8.00 N 7.50 N N N 

8.10 8.45 8.10 7.70 9.35 8.30 7.13 7.15 

7.91 8.49 8.13 N 7.80 N N N 
8.02 8.60 8.19 7.83 9.37 8.40 7.10 7.23 

8.10 8.45 8.10 N 7.80 N N N 

8.17 8.50 8.25 7.90 9.20 8.20 7.10 7.22 
8.16 8.19 8.53 N 7.86 N N N 

8.30 8.23 8.68 7.75 9.32 8.46 7.18 7.3 

8.01 8.39 8.00 N 8.07 N N N 

8.06 8.44 8.19 7.94 10.44 8.78 7.56 7.11 

8.39 8.83 8.54 N 8.20 N N N 

8.46 8.90 8.65 8.13 9.93 8.83 7.56 7.63 

8.26 8.79 8.42 N 8.05 N N N 

8.31 8.85 8.5 8 9.9 8.7 7.43 7.51 

8.29 8.83 8.45 N 8.10 N N N 

8.39 8.90 8.50 8.10 9.86 8.71 7.46 7.53 
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l 

1998 
~ 

59GW01 59GW02 59GW03 OHM1 OHM2 59GW06 59GW11 59GW17 ~ 

13 1/9/98 143.0 20.0 694.5 Product level 7.99 8.49 8.27 SHEEN 7.74 N N N 

Water level 8.2 8.84 8.46 7.83 10.24 8.48 7.21 7.28 

14 2126/99 26.8 3.8 721.3 Product level 7.12 7.72 7.54 sheen 7.27 N N N 

Water level 7.8 9.63 8.1 7.38 8.84 7.87 6.58 6.72 

15 3/21/98 26.8 3.8 748.0 Product level 7.65 7.96 7.67 sheen 7.24 N N N 

Water level 7.95 8.79 7.88 7.43 9.96 8 6.71 6.8 

Notes: N= No product measured/observed Diesel sp gr = .85 or 7 .09 lbs/gal gas sp gr= .75 or 6.25 lbs/gal 
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Discharge Stack Hydrocarbon Removal Calculations 

ElapTlme FID (PPM) MJK.. 

0 5830 13.467 

15 4060 13.467 

30 2247 13.467 

45 1697 13.467 

60 1338 13.467 

75 1103 13.467 

90 1152 13.467 

105 1028 13.467 

120 981 13.467 

150 799 13.467 

180 754 13.467 

210 0 13.467 

240 0 13.467 

270 13.467 

300 13.467 

360 13.467 
390 13.467 

a) gasoline 128 g/mole 

b) diesel 202 g/mole 

UST 1640 

Site= UST 1640 

Flow 

Conv Factor a.... 
6.2430E-08 115.62 

6.2430E-08 123.33 

6.2430E-08 107.91 

6.2430E-08 92.50 

6.2430E-08 69.37 

6.2430E-08 61.66 

6.2430E-08 61.66 

6.2430E-08 61.66 

6.2430E-08 61.66 

6.2430E-08 61.66 

6.2430E-08 61.66 

6.2430E-08 0.00 

6.2430E-08 0.00 

6.2430E-08 0.00 

6.2430E-08 0.00 

6.2430E-08 0.00 
6.2430E-08 0.00 

Hydrocarbon type = 
K=1 

Mg= MW= 

3121198 

RemRate 

con.tac lbs/hr 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 
60.00 

diesel 

methane gas 

34.00 

25.26 

12.23 

7.92 

4.68 

3.43 

3.58 

3.20 

3.05 

2.49 

2.35 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

202 g/mole 

lbs/lnterv 

8.50 

6.31 

3.06 

1.98 

1.17 

0.86 

0.90 

0.80 

0.76 

1.24 

1.17 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

diesel Kg = 15 dsm3/1.0e6 conv factor 

Mg/Kg= Cgm= 13.4667 

ca\._ 

Initials ____ _ 

Qstd Cale Worksheet 
Cumulative velocity velocity Area temp factor Flow 

lbs removed ( m/sec) (ft/sec) 1-Bws (ft2) 528/stack T Con fa. Qstd 

8.50 3.00 9.842 0.980 0.196 1.019 60 115.62 

14.82 3.20 10.499 0.980 0.196 1.019 60 123.33 

17.87 2.80 9.186 0.980 0.196 1.019 60 107.91 

19.85 2.40 7.874 0.980 0.196 1.019 60 92.50 

21.02 1.80 5.905 0.980 0.196 1.019 60 69.37 

21.88 1.60 5.249 0.980 0.196 1.019 60 61.66 

22.78 1.60 5.249 0.980 0.196 1.019 60 61.66 

23.58 1.60 5.249 0.980 0.196 1.019 60 61.66 

24.34 1.60 5.249 0.980 0.196 1.019 60 61.66 

25.58 1.60 5.249 0.980 0.196 1.019 60 61.66 

26.75 1.60 5.249 0.980 0.196 1.019 60 61.66 

0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 
0.00 0.00 0.000 0.980 0.196 1.019 60 0.00 

Conversion factor fUsec 3.2808 TempoR 518 

Bws = water vapor% (perry's) Temp= 58 

68= 0.003 528/Stack 1.019 

83= 0.025 

87= 0.028 

108= 0.058 
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l Aggressive Fluid Vapor F( very (AFVR) Data Sheet AFVH Da1a( Page I 

Facllily (;/ze,,.,,.y f't-
Locallon /(I/a %!.,-;Y.t bwcr= 

Baseline Data - AFVR and Observation Wells 

WELL lf>fHlll'ICAllOll 5C1'A.' ,,,., . .li'416'1J // • 'i'96'.., I I'] 
.'ll(u nw.1r:u11 ,2_ N __£!__, ___ .-.Z..~---
•"oll:ll flEl'lll 11 I (/11.K:I /S;lo _L9.ltS . .J1. 3.:f 
'•I VII WU I lYfSllKll A/ll No Ms 
uu-rn 1or11011111:11ri1 IL r4L. A/ 
111:1'11110 WAIEll (f fl r.t? ./,.?I /,.Kb 
1•11oouc I II PCKllESS tf I I 

'l' gr "' -
SCllfEll HllfRV (rl Ol SJ 

Waler level and Vacuum Measurements - Observation Wells 
Wt:ll /1 

Actual Elapsed Waler Vac Waler Vac Waler Vac WAI or Vac 

Time Time Oeplh .. 1110 Do111h - u,o Uepth "II'° Ouplh .. 11,0 

lni11al/bast: 000 1...tt. ClL ~rt__ -- -- -- ----
Ol.'J.£. 0 15 ~ ~ a.gs G.f4 _ -- -- --- --
O'fOD ·a.Jo LJ.£ ~. ?,og ~.'l:i. -- -- --
0 ''S" 0 .. s LJj_ !UL 2....o.!1_ 

I~ 
-- -- ----

'2. 'J. .3 Q I 00 JL,!tJJ_ !U!f_ !LJ.J._ 

°'''it; 1:15 ~ 2.1!L . '7. llJ 

~ 
·--- -- --

'""'0 
I.JO 2.!f.L 21.L !ldL --

10~1.t I 45 LJL 7,1!' "2.f:l -- -- --· --· --

'''" 
2 00 'l.!t£. '"J.AO _2_13 

n~,o,,, 
-- -- --· --

111112 2 JO LJL '°~ l ~ ~ 
tL3..a J 00 ~ 

19.s?J 
.2...U .!LfL!. 

loo 

--- !h1JeiJ -- -- ·--
J JO ---- -- -- --- --- -- --
HO -- ---- --------
4 JO -- --·- ---- -- --
500 

Addllonal CornmonlslOhsarvalions 

Nole Waler level mea!our~mcnl_s·are dl!t>lhs l1a111 h111 ul ti1s1119 

(} 700 ,f 'rj'. 

Initials ~ Project# !Z'lte1 
I 

A~MJ /JJ.1/14.2 . 'tt!/6-tA.hU f"q.L1 Jn"'J .'l'9A· ·.n~ 
I 

.2.q .;i_ I/ JtN #' ~ ,~ 

,.,,., 
• . .zq t.f" 11 . .J )' a.er 
(1n -fi.." /:1.n .f1iu lfrs· 
~h c.t. !2 -'1..2.'i ·2.6..£ -~7' 'l.~2 
7. Lj 3 - 9.?l. 'l 'IS ·2,'72 ?. 88 

¢ _sl.72 . .Jo I f.3 '12 

N " Nol 01Jsi:1vell/p1esenl 

Wal or Vac Waler Vac Water Vac Waler v_ac Waler Vac Waler Vac 
llol'lh •• 11,0 De1>lh .. 1110 Deplh "11,0 Deplh "II 0 .J Oeplh "tl,O Oeplh "1110 

~'13 C,.'1& 7.1S- 'ii.,.,, '1. f p --- ---- -- -- -- -----
--- ---- ----------------
---- ----------------- ----
·---- ------------ ---- ----

---- ---· --· ---- ---- ---- ----

---- -------- -- -----
---- --- -----~ -- ----

-- ----

~ -- .i_J_,f_ -- !li!L -- !L!f.S, --~ -- -- --
----- ----- --·------ ---- -- ---
-- --- -- ---- ---- ----
---- ---- -----------------

•(JI 

-

--
--
--
--

--

--
--

--
-

-
-
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( Aggressive Fluid Vapor R1( cry (AFVR) Data Sheet /'.f\Jlt Dala~ l J!Jfl 2 

Faclllly -7f: 'C"'""[i. /¥<_ 
Location.· ~});£,,.,, t Tw, ..... 

AFVR Stack Measurements 

Slack Oiameler 6 inches 

FID Calibralion Gas Melhane 

Date J /Pl 1 /qg 
I 

Start limo .tJK31l 

Initials {tJ4 Project # -1.1.J..li/f 

Calibraled yes I no -f:j.I."5;. ... .__ __ 
1 

Calculated From Field Oala 

Actual Ela11sed LEL Fin Veloclly""~'!t' Te11111 Air Flow Mass Cone. Mass Cone STP 
Tlmo Tim a lppm 01 %) (pp111) c.(lti1Q:1 fltlsec) ("fl (llCFM) <calc> C1rn <calc> en <calc> 

tJ9.So 000 _J/o. __ _ _.fI'_hl.. - .3._tJ -- _sf"/!_ - - ·-----
- ()'J.'(£ 0:15 _ _;_,J.;l __ !.fa/,o 3.2 ~·E ---- - --· -------
d9tJ'1 0.30 -1'l. ~:J't'l ,;J,f _t.11'F-____ -- -
()9/5'" 0 45 _;j _/f,f'l_ __ _;.'I t;a•F --- -

_0'131J 1:00 '· _Lli!'__ ), f' _H.:..L__ - - ------- -
.P'l!L.J::_ 1.15 __£__ __ _ rln1.. _L:_J,, ___ &''L-
'"'" 

1:30 _s __ _Jl.52._ ''" . .J1•F_ - -
/IJ /.f. 1:45 _s-_ ---hWL -1~C. __ _'Zfi!.L_ - - -----
! 11]":_ 2 00 

}= 
J.81 _/_,_ (, 2tJ'~-- -- ----

.!/~fl.,. 2.30 -1'1 _b{, -- _!Mr - - --
II !_D J 00 -2[_ ?SY ·- -'-.:IL .. _.--· __ "7D-f° --
/;/DO 3 30 -- -- - ---- -· -· --- ·- ----- -------
L;l .JiJ_ 4 00 - --- - -- ----- _____ a ____ 

4:30 
-----·· ·------ ------ ·------- ------s·oo ------ -· -

O,..,: flow 111 Slcl 1hy SCFM 

l'MHu = Poll111.in1 Mass Rt:moval lbs/111 

System Vacuum Measurements (Vac Truclc and AFVR Wells) 

Ack1al El.ipsud 

Tune Tiine 

~g~"- _ffirt:_ 
.J:lil!!_ -1.h~._ 
fQ.N - ~J, .... __ -

.iJ..hL. ~'211:. . 
---

Vac Tmck Well Enlrni Well Eulraln Well Entral11 Well Enlrain 

("llg) (RPM) rtlg) lll>Jllh p19) l>&.plh n1u1 u .. p1h ("llfJ) lleplh 

_l!:f ,.SM_ ·-- --- -- ·--· ·---- ----
..bl~ _so:_ -- -- --- ·--- -- -- ---· --
_ll_ S!" - --- -- ·-- --· -- -- - --
.LIL-~- -- --· ---· -- --· -- ----. ---- -- --- -- --- ---- -----

Note· Rcr..oicl rnh.l1t1111e11l •l•:1>1h nl hnso 111 l1:.1:t l11:l11w To11 of well casm!J 
llolu ltm 11111V ... 11•1111 1111111 /\I Vil l:•h ,11 111111 .·1ull~ 111 Im lu:~ 111c11.111y 

Well Enlrai11 Well Entrain 

('"ll!JI Udplh ply) u .. ,.111 

--- -- -- ---
-- ----
·-- --- --- ---
----- -- ---
--- --- -- --

TPll Removal Total TPll Rem. Flulds Recov. 

(PMRul llls/h1 (cumulallve Ills) (Esliln gals) 

----· 

- -------

------

----- --

0,1~ = (60 sec/mio)( 1-~,.,)(V)(A)(528°R/ r ,) 
PMHu = Cg (0,1~)(60 111inll11) 

Well E111rai11 Well En11ain Wull Enlrain 

..... ~,, Uc!plh Clly) llo.:plh ("It!)) o .. ., ... 

---~------- -----
--------- ----
-- ------ ----
---- --- -- ----
-- -- ·---- ----



, ____ .. /;__.;/,/ _d;()fu: _____ _ 

--------·-····- .... ___ . 
_ .r2.eJ..g____5-_t.u:± '7°' ~11er..;_µ1§- LJ.. o 1-/ .S.£(,;._ w. .17 A-j . .s..9_(f_,_,_ a:; ____ . ~-/~c_, __ 1_ -Fos.1-. -·· .. 

______ Jr..l"-~ctLL~-'f- l<-r..1...'-L~---·-·--__ . -·--- ---··-· ·-·---------
____ _.l~l:.11-~a'--~L£a(L~.,L_._/)_fi.1~ 1 1!?1_Lu'l....t!.. ___ .... .... _ .... __ _ 

~LJL~~~L-~---~~ 
LL/ 1.-..a _·_~.k±----d.~-t.<.J...!L• I R ,.Fti~_lf~~-'l./f!-~d :rt-~- ... 

_____ LL1r-

·-------·----------

-._-_·---·-__ -_ ---=--·--_-·----____ ---~~------=--=-·-~=~~---~--~-~-1;;--;;Q~k-
- ---·-----------· -- - . ·-·----------
·---·------- ---- --.. ·-------------··--·------- ·-----·-- --·---~-_/JID__.){3 __ . ----------· ---- --··-··-----

----···- ----------··-- ... ·-·---·-----· --- ·---···--·---
.. _ ............ _.,, ______ ------··-------

----------------------·----- - . ·-------·-----
.... .._,/-· .. - ·- - -· _ .... - -· ·-· ... -·--·· ---- --·------- -··---·---·- -- ·- -------
------·· --·-- -· .... ··- ..... ---··- ·-----··--·- ·-- ··- ····-----· __ ,, ____ ---· ------···-·· .. ·---------------

. ··---- . . - ··--···-·---·------------

. --·------------ ·-·--------------·--------------------·---
--·--------- -·-···· ····- ··---------------------- -··--·· - . ··--------·· ··- ·--·--·--· ··-····--------·----------- ---

- ...)-·· 
....... ··-··· ... ---------·----

··-··--------- ·---·-----------
-···--------------- ··-·· ..... -·-·--------···---·--·-----
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j Aggressive Fluid Vapor Recovery Report 
MCAS Cherry Point, North Carolina 

Site Name: MCAS Cherry Point, NC Incident#: 
~~~~~~~~-

Site Location: Site Priority Rank: 70/E 
~~~~~~~~-

UST 1640 
Work Plan Ref: August, 1997 

Report Date: 
Event#: 16 ---Event Date: 414198 

Free Prod Type Diesel 
Wells Gauged: 59GW01 59GW02 59GW03 OHM 1 OHM2 59GW06 59GW11 59GW17 

Free Prod. Thickness: 0.21 0.33 1.81 0.01 2.19 

AFVR Wells Selected: x x x x x 
Observ. Wells Selected: x x x 

Event Duration: 
Stack TPH Recovery (lbs): 

2 hours 30 minutes 
13.37 

Stack TPH Recovery (gals): 1.886 
Total Est. Fluids Rec.: 1250+ 

Conclusions and A total of approximately 13.4 pounds or 1.8 gallons of hydrocarbons have been removed 

Recommendations: from the site during this event. 

Prepared By: 

Reviewed By: 
OHM Remediation Services 

Attachments: Tables 1, 2, 3, calculations 
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l l 
Aggressive Fluid Vapor Recovery (AFVR) 

Facility: UST 1640 Monitoring Well Data 
MCAS Cherry Point, North Carolina TABLE 1 

Baseline Data - AFVR and Observation Wells Date 4/4/98 

WEU IDENTIFlCATION 59GW06 59GW11 59GW17 59GW02 OHM1 OHM2 59GW03 
AFVR WEU (YESINO) NO NO NO YES YES YES YES 
WEU DEPTH (n BLS) 15.2 14.65 39.35 18.35 10 20 18.85 
DIAMETER ~NCH) 2 6 2 4 2 2 4 
DEPTH TO PRODUCT (Fl} N N N 8.14 7.68 7.43 8.01 
DEPTH TO WATER (Fl} 8.12 6.83 6.92 8.47 7.69 9.62 9.82 
PRODUCT THICKNESS (Fl} 0.33 0.01 2.19 1.81 
SCREEN INTERV. (FT BlS) I 

Water level Measurements - Observation Wells (from TOC) N = None MeasuredObserved 

04/04/98 0:00 8.12 6.83 6.92 8.47 7.69 9.62 8.01 

0945 0:15 8.46 7.17 7.17 

1000 0:30 8.51 7.21 7.23 

1015 0:45 8.54 7.24 7.25 

1030 1:00 8.54 7.24 7.25 

1045 1:15 8.54 7.24 7.25 
1100 1:30 8.58 7.30 7.29 
1115 1:45 8.63 7.35 7.34 

1130 2:00 8.70 7.39 7.37 

1200 2:30 8.68 7.41 7.39 8.80 10.27 9.30 8.40 

3:00 

3:30 

4:00 

4:30 

5:00 

UST 1640 Page2 11/26/97 
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Facility: UST 1640 

MCAS Cherry Point, North Carolina 

AFVR Stack Measurements 

Stack Diameter 61nches 

FID Calibration Gas Methane 

Calibrated yes/no yes 

Start Time 930 

Date 

I 
( 

Aggressive Fluid Vapor Recovery (AFVR) 
Discharge Stack Data 

TABLE 2 

4/4/98 Initials 

0:15 11% 1,474.0 3.0 59 113.4 8.43 4.7 

0:30 5% 991.0 3.0 62 113.4 5.67 6.1 

0:45 5% 861.0 2.9 65 109.7 4.76 7.3 

1:00 5% 810.0 2.8 68 105.9 4.33 8.4 

1:15 5% 756.0 2.4 68 90.7 3.46 9.2 

1:30 5% 771.0 2.4 68 90.7 3.53 10.1 

1:45 5% 712.0 2.6 68 98.3 3.53 11.0 

2:00 5% 678.0 2.5 68 94.5 3.23 11.8 

2:30 5% 631.0 2.6 70 98.3 3.13 13.4 

3:00 0.0 0.00 13.4 

3:30 

4:00 

4:30 

5:00 

5:30 

6:00 

UST 1640 Page 3 
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Facility: UST 1640 

MCAS Cherry Point, North Carolina 
Date: 1/9/98 

Hydrocarbon = diesel 

::;mrr~::· :::B~~m::: :~~~:~r:~~: :~,~:~~~~~: 
::r0tarcunf ::::::Lever:::: 

-:-:.A!~$l:.:-:- .. :-:-(gats):-:-:· {!~):t~::~~~~ ,jtfi:()¢k ......... 
INITIAL 9/5/97 153.2 21.5 153.2 Product level 

Water level 

2 9/18/97 133.8 18.8 287.0 Product level 
Water level 

3 9/25/97 17.7 2.5 304.7 Product level 
Water level 

4 10/2/97 12.0 1.7 316.7 Product level 

Water level 

5 10/9/97 55.0 7.7 371.7 Product level 

Water level 

6 10/16/97 19.0 2.8 390.7 Product level 

Water level 

7 10/24/97 19.0 2.8 409.7 Product level 

Water level 

8 10/29/97 14.7 2.4 424.4 Product level 

Water level 

9 11/5/97 8.3 1.2 432.7 Product level 

Water level 

10 11/12/97 27.8 3.9 460.5 Product level 

Water level 

11 11/19/97 60.6 8.5 521.1 Product level 
Water level 

12 11/26/97 30.4 4.3 551.5 Product level 

Water level 

UST 1640 

Aggressive Fluid Vapor Recovery (AFVR) 
Summary of Free Product Recovery Events 

TABLE 3 

:::::::::::::::::::::::AFV~:WELLS:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: MONITORING:WELLS:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: . . . . . . . . . . . . . . . . . . . . . 

59GW01 59GW02 59GW03 59PR25 59PR26 59GW06 59GW11 59GW17 

8.10 N 8.44 N 7.76 N N N 

8.11 8.00 11.08 8.08 9.28 8.48 7.18 7.30 

7.95 8.33 7.95 N 7.45 N N N 

8.12 8.38 8.23 7.70 10.35 8.60 7.01 7.11 

7.99 8.40 8.01 N 7.61 N N N 

8.15 8.52 8.10 7.60 9.39 8.31 7.02 7.11 

7.90 8.51 7.89 N 7.45 N N N 

8.02 8.65 8.20 7.44 9.80 8.20 6.43 7.05 

8.01 8.40 8.00 N 7.50 N N N 

8.10 8.45 8.10 7.70 9.35 8.30 7.13 7.15 

7.91 8.49 8.13 N 7.80 N N N 

8.02 8.60 8.19 7.83 9.37 8.40 7.10 7.23 

8.10 8.45 8.10 N 7.80 N N N 

8.17 8.50 8.25 7.90 9.20 8.20 7.10 7.22 

8.16 8.19 8.53 N 7.86 N N N 

8.30 8.23 8.68 7.75 9.32 8.46 7.18 7.3 

8.01 8.39 8.00 N 8.07 N N N 

8.06 8.44 8.19 7.94 10.44 8.78 7.56 7.11 

8.39 8.83 8.54 N 8.20 N N N 

8.46 8.90 8.65 8.13 9.93 8.83 7.56 7.63 

8.26 8.79 8.42 N 8.05 N N N 

8.31 8.85 8.5 8 9.9 8.7 7.43 7.51 

8.29 8.83 8.45 N 8.10 N N N 

8.39 8.90 8.50 8.10 9.86 8.71 7.46 7.53 
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1998 
~ 

59GW01 59GW02 59GW03 OHM1 OHM2 59GW06 59GW11 59GW17 ~ 

13 1/9/98 143.0 20.0 694.5 Product level 7.99 8.49 8.27 SHEEN 7.74 N N N 

Water level 8.2 8.84 8.46 7.83 10.24 8.48 7.21 7.28 

14 2126/99 4.8 0.7 699.3 Product level 7.12 7.72 7.54 sheen 7.27 N N N 

Water level 7.8 9.63 8.1 7.38 8.84 7.87 6.58 6.72 

15 3/21/98 26.8 3.8 726.1 Product level 7.65 7.96 7.67 sheen 7.24 N N N 

Water level 7.95 8.79 7.88 7.43 9.96 8 6.71 6.8 

16 4/4/98 13.4 1.9 739.4 Product level 7.57 8.14 9.82 7.68 7.43 N N N 

Water level 7.78 8.47 8.01 7.69 9.62 8.12 6.83 6.92 

Notes: N= No product measured/observed Diesel sp gr= .85 or 7.09 lbs/gal gas sp gr= .75 or 6.25 lbs/gal 

UST 1640 Page4 11/26/97 
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Discharge Stack Hydrocarbon Removal Calculations 

ElapTlme FID (PPM) MJK., 

0 1741 13.467 

15 1474 13.467 

30 991 13.467 

45 861 13.467 

60 810 13.467 

75 756 13.467 

90 n1 13.467 

105 712 13.467 

120 678 13.467 

150 631 13.467 

180 0 13.467 

210 0 13.467 

240 0 13.467 

270 13.467 

300 13.467 

360 13.467 
390 13.467 

a) gasoline 128 glmole 

b) diesel 202 glmole 

UST 1640 

Site= UST 1640 414198 

Flow Rem Rate 

Conv Factor ~ con.tac lbs/hr lbs/lnterv 

6.2430E-08 117.21 60.00 10.29 2.57 

6.2430E-08 113.43 60.00 8.43 2.11 

6.2430E-08 113.43 60.00 5.67 1.42 

6.2430E-08 109.65 60.00 4.76 1.19 

6.2430E-08 105.87 60.00 4.33 1.08 

6.2430E-08 90.75 60.00 3.46 0.87 

6.2430E-08 90.75 60.00 3.53 0.88 

6.2430E-08 98.31 60.00 3.53 0.88 

6.2430E-08 94.53 60.00 3.23 0.81 

6.2430E-08 98.31 60.00 3.13 1.56 

6.2430E-08 0.00 60.00 0.00 0.00 

6.2430E-08 0.00 60.00 0.00 0.00 

6.2430E-08 0.00 60.00 0.00 0.00 

6.2430E-08 0.00 60.00 0.00 0.00 

6.2430E-08 0.00 60.00 0.00 0.00 

6.2430E-08 0.00 60.00 0.00 0.00 
6.2430E-08 0.00 60.00 0.00 0.00 

Hydrocarbon type = diesel 

K = 1 methane gas 

Mg = MW = 202 glmole 

diesel Kg= 

Mg/Kg= Cgm= 

15 dsm311.0e6 conv factor 

13.4667 

Initials ____ _ 

Qstd Cale Worksheet 
Cumulatlve veloclty veloclty Area temp factor Flow 

lbs removed ( mlsec) (ftlsec) 1-Bws (ft2) 528/stack T Con fa. Qstd 

2.57 3.10 10.170 0.980 0.196 1.000 60 117.21 

4.68 3.00 9.842 0.980 0.196 1.000 60 113.43 

6.10 3.00 9.842 0.980 0.196 1.000 60 113.43 

7.29 2.90 9.514 0.980 0.196 1.000 60 109.65 

8.37 2.80 9.186 0.980 0.196 1.000 60 105.87 

9.24 2.40 7.874 0.980 0.196 1.000 60 90.75 

10.12 2.40 7.874 0.980 0.196 1.000 60 90.75 

11.00 2.60 8.530 0.980 0.196 1.000 60 98.31 

11.81 2.50 8.202 0.980 0.196 1.000 60 94.53 

13.37 2.60 8.530 0.980 0.196 1.000 60 98.31 

13.37 0.00 0.000 0.980 0.196 1.000 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.000 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.000 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.000 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.000 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.000 60 0.00 
0.00 0.00 0.000 0.980 0.196 1.000 60 0.00 

Conversion factor ftlsec 3.2808 TempoR 528 

Bws = water vapor% (perry's) Temp= 68 

68= 0.003 528/Stack 1.000 

83= 0.025 

87= 0.028 

108= 0.058 
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Site Name: 
Site Location: 

Work Plan Ref: 

Report Date: 
Event#: 

Event Date: 

Free Prod Type 
Wells Gauged: 

Free Prod. Thickness: 
AFVR Wells Selected: 

Observ. Wells Selected: 

Event Duration: 
Stack TPH Recovery (lbs): 

0:tack TPH Recovery (gals): 
Total Est. Fluids Rec.: 

Conclusions and 
Recommendations: 

Prepared By: 

Reviewed By: 

Aggressive Fluid Vapor Recovery Report 
MCAS Cherry Point, North Carolina 

MCAS Cherry Point, NC Incident#: 
~~~~~~~~ 

Site Priority Rank: 70/E 
~~~~~~~~ 

UST 1640 
August, 1997 

17 
10/10/96 

Diesel 
59GW01 59GW02 59GW03 OHM1 OHM2 59GW06 59GW11 59GW17 

1.18 2.61 0.01 

x x x 
x x x 

2 hours 
333.79 
47.08 
1250+ tank full 

A total of approximately 333.8 pounds or 47 gallons of hydrocarbons have been removed 

from the site during this event. 

Portable recovery systems deployed in wells: OHM 2 and 59GW03. 

OHM Remediation Services 

Attachments: Tables 1, 2, 3, calculations 

UST 1640 Page 1 11126197 
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Facility: UST 1640 
MCAS Cherry Point, North Carolina 

Baseline Data - AFVR and Observation Wells 

WELL IDENTIFICATION 59GW08 59GW11 59GW17 
AfVR WELL (YESINO) NO NO NO 
WELL DEPTH (FT BLI) 15.2 14.65 39.35 
DIAMETER ONCH) 2 6 2 
DEPTH TO PRODUCT (Fl} N N 
DEPTH TO WATER (Fl) 8.34 7.09 7.21 
PRODUCT THICKNESS (Fl} 

SCREEN INTERV. (FT BLS) 

Water level Measurements - Observation Wells (from TOC) 

10/10198 0:00 8.34 7.09 7.21 

0930 0:15 8.41 7.26 7.30 

0945 0:30 8.77 7.54 7.57 

1000 0:46 8.96 7.63 7.62 

1015 1:00 9.05 7.71 7.64 

1030 1:15 9.08 7.72 7.65 

1045 1:30 9.08 7.75 7.71 

1100 1:45 9.17 7.85 7.78 

1115 2:00 9.02 7.61 7.66 

2:30 

3:00 

3:30 

4:00 

4:30 

5:00 

UST 1640 

N 

Aggressive Fluid "apor Recovery (AFVR) 
Monitoring Well Data 

TABLE 1 

Date 10/10198 

59GW02 OHM1 OHM2 59GW03 

YES YES no recovery sys. no recovery sys. 

18.35 10 20 18.85 

4 2 2 4 

8.11 7.88 

10.72 7.89 

2.61 0.01 0.00 0.00 

N = None MeasuredObserved 

10.72 7.88 

9.49 10.32 
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Facility: UST 1640 

MCAS Cherry Point, North Carolina 

AFVR Stack Measurements 

Stack Diameter 6 inches 

FID Calibration Gas Methane 

Calibrated yes/no yes 

Start Time 915 

Date 

Aggressive Fluid Vapor Recovery (AFVR) 
Discharge Stack Data 

TABLE 2 

10/10198 Initials 

0:15 39% 1,945.0 62.0 18.9 50 714.5 70.11 35.2 

0:30 33% 5,508.0 198.53 84.8 62.0 18.9 52 714.5 
0:45 27% 5,279.0 62.0 18.9 54 714.5 190.27 132.4 
1:00 21% 4,664.0 62.0 18.9 54 714.5 168.11 174.4 
1:15 17% 4,279.0 62.0 18.9 54 714.5 154.23 212.9 
1:30 21% 4,257.0 68.0 20.7 58 783.7 168.29 255.0 
1:45 15% 4,075.0 68.0 20.7 60 783.7 161.09 295.3 
2:00 12% 3,895.0 68.0 20.7 60 783.7 153.98 333.8 
2:30 0.0 0.00 
3:00 0.0 0.00 
3:30 

4:00 

4:30 

5:00 

5:30 

6:00 

UST 1640 Page 3 
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=acility: UST 1640 

MCAS Cherry Point, North Carolina 
late: 10/10198 

Hydrocarbon = diesel 

i;mtr~i~i: :::Date::: :Rec: Prod: :~~~:~~~~~ ::rotarcum: : : : : : : :Level:::::: 
~: ~: ~: ~: ~: ~: ~: ~: ~: ·:·:·:·(tbs)·:·:·:· {!~)::t~::~~~~ j~ft.o~k ::::::: .. · ... ::::::: ·:::::(g_~,:~}:::::: 

INITIAL 9/5/97 153.2 21.5 153.2 Product level 

Water level 

2 9/18197 133.8 18.8 287.0 Product level 

Water level 

3 9/25197 17.7 2.5 304.7 Product level 
Water level 

4 10/2/97 12.0 1.7 316.7 Product level 
Water level 

5 10/9/97 55.0 7.7 371.7 Product level 
Water level 

6 10/16/97 19.0 2.8 390.7 Product level 

Water level 

7 10/24/97 19.0 2.8 409.7 Product level 

Water level 
8 10/29/97 14.7 2.4 424.4 Product level 

Water level 

9 11/5197 8.3 1.2 432.7 Product level 

Water level 
10 11/12/97 27.8 3.9 460.5 Product level 

Water level 

11 11/19/97 60.6 8.5 521.1 Product level 

Water level 

12 11/26197 30.4 4.3 551.5 Product level 
Water level 

UST 1640 

Aggressive Fluid Vapor Recovery (AFVR) 
Summary of Free Product Recovery Events 

TABLE 3 

( 

:::::::::::::::::::::::AF.VR:WELlS:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: MONJTORING:WELLS::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: . . . . . . .. . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . 

59GW01 59GW02 59GW03 59PR25 59PR26 59GW06 59GW11 59GW17 

8.10 N 8.44 N 7.76 N N N 

8.11 8.00 11.08 8.08 9.28 8.48 7.18 7.30 

7.95 8.33 7.95 N 7.45 N N N 

8.12 8.38 8.23 7.70 10.35 8.60 7.01 7.11 

7.99 8.40 8.01 N 7.61 N N N 
8.15 8.52 8.10 7.60 9.39 8.31 7.02 7.11 

7.90 8.51 7.89 N 7.45 N N N 

8.02 8.65 8.20 7.44 9.80 8.20 6.43 7.05 

8.01 8.40 8.00 N 7.50 N N N 
8.10 8.45 8.10 7.70 9.35 8.30 7.13 7.15 

7.91 8.49 8.13 N 7.80 N N N 

8.02 8.60 8.19 7.83 9.37 8.40 7.10 7.23 

8.10 8.45 8.10 N 7.80 N N N 

8.17 8.50 8.25 7.90 9.20 8.20 7.10 7.22 

8.16 8.19 8.53 N 7.86 N N N 

8.30 8.23 8.68 7.75 9.32 8.46 7.18 7.3 

8.01 8.39 8.00 N 8.07 N N N 

8.06 8.44 8.19 7.94 10.44 8.78 7.56 7.11 

8.39 8.83 8.54 N 8.20 N N N 
8.46 8.90 8.65 8.13 9.93 8.83 7.56 7.63 

8.26 8.79 8.42 N 8.05 N N N 

8.31 8.85 8.5 8 9.9 8.7 7.43 7.51 

8.29 8.83 8.45 N 8.10 N N N 

8.39 8.90 8.50 8.10 9.86 8.71 7.46 7.53 
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1998 

.. 
59GW01 59GW02 59GW03 OHM1 OHM2 59GW06 59GW11 59GW17 .. 

13 1/9/98 143.0 20.0 694.5 Product level 7.99 8.49 8.27 SHEEN 7.74 N N N 

Water level 8.2 8.84 8.46 7.83 10.24 8.48 7.21 7.28 

14 2126/99 4.8 0.7 699.3 Product level 7.12 7.72 7.54 sheen 7.27 N N N 

Water level 7.8 9.63 8.1 7.38 8.84 7.87 6.58 6.72 

15 3121/98 26.8 3.8 726.1 Product level 7.65 7.96 7.67 sheen 7.24 N N N 

Water level 7.95 8.79 7.88 7.43 9.96 8 6.71 6.8 

16 4/4/98 13.4 1.9 739.4 Product level 7.57 8.14 9.82 7.68 7.43 N N N 

Water level 7.78 8.47 8.01 7.69 9.62 8.12 6.83 6.92 

17 10/10/98 333.8 47.1 1073.2 Product level 7.75 8.11 7.88 N N N 

Water level 8.93 10.72 7.89 8.34 7.09 7.21 

Notes: N= No product measured/observed Diesel sp gr= .85 or 7.09 lbs/gal gas sp gr = . 75 or 6.25 lbs/gal 

UST 1640 Page4 11/26/97 
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Discharge Stack Hydrocarbon Removal Calculations 

ElapTlme FID(PPM) MJK.. 

0 1957 13.467 
15 1945 13.467 

30 5508 13.467 

45 5279 13.467 

60 4664 13.467 

75 4279 13.467 

90 4257 13.467 

105 4075 13.467 

120 3895 13.467 

150 0 13.467 

180 0 13.467 

210 0 13.467 

240 0 13.467 

270 13.467 

300 13.467 

360 13.467 
390 13.467 

a) gasoline 128 g/rnole 

b) diesel 202 g/mole 

UST 1640 

Site= UST 1640 10/10198 

Flow Rem Rate 

Conv Factor a.... con.fac lbs/hr lbs/lnterv 

6.2430E-08 714.54 60.00 70.54 17.63 

6.2430E-08 714.54 60.00 70.11 17.53 

6.2430E-08 714.54 60.00 198.53 49.63 

6.2430E-08 714.54 60.00 190.27 47.57 

6.2430E-08 714.54 60.00 168.11 42.03 

6.2430E-08 714.54 60.00 154.23 38.56 

6.2430E-08 783.69 60.00 168.29 42.07 

6.2430E-08 783.69 60.00 161.09 40.27 

6.2430E-08 783.69 60.00 153.98 38.49 

6.2430E-08 0.00 60.00 0.00 0.00 

6.2430E-08 0.00 60.00 0.00 0.00 

6.2430E-08 0.00 60.00 0.00 0.00 

6.2430E-08 0.00 60.00 0.00 0.00 

6.2430E-08 0.00 60.00 0.00 0.00 

6.2430E-08 0.00 60.00 0.00 0.00 

6.2430E-08 0.00 60.00 0.00 0.00 
6.2430E-08 0.00 60.00 0.00 0.00 

Hydrocarbon type = diesel 

K = 1 methane gas 

Mg = MW = 202 g/mole 

diesel Kg= 

Mg/Kg= Cgm= 

15 dsm3/1.0e6 conv factor 

13.4667 

l 

Initials ____ _ 

Qstd Cale Worksheet 
Cumulatlve veloclty velocity Area temp factor Flow 

lbs removed ( m/sec) (Wsec) 1-Bws (ft2) 528/stack T Con fa. Qstd 

17.63 18.90 62.000 0.980 0.196 1.000 60 714.54 

35.16 18.90 62.000 0.980 0.196 1.000 60 714.54 

84.79 18.90 62.000 0.980 0.196 1.000 60 714.54 

132.36 18.90 62.000 0.980 0.196 1.000 60 714.54 

174.39 18.90 62.000 0.980 0.196 1.000 60 714.54 

212.95 18.90 62.000 0.980 0.196 1.000 60 714.54 

255.02 20.73 68.000 0.980 0.196 1.000 60 783.69 

295.29 20.73 68.000 0.980 0.196 1.000 60 783.69 

333.79 20.73 68.000 0.980 0.196 1.000 60 783.69 

333.79 0.00 0.000 0.980 0.196 1.000 60 0.00 

333.79 0.00 0.000 0.980 0.196 1.000 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.000 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.000 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.000 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.000 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.000 60 0.00 
0.00 0.00 0.000 0.980 0.196 1.000 60 0.00 

Conversion factor fVsec 3.2808 TempoR 528 

Bws = water vapor% (perry's) Temp= 68 

68= 0.003 528/Stack 1.000 

83= 0.025 

87= 0.028 

108= 0.058 
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( Aggressive Fluid Vapor F( ,very (AFVR) Data Sheet .a.Fvn ua1l . Page 2 

Faclllly C,6,r-,,..) &,. 
Location. BJ.:§ /tfl> eo,-t,,.,/ Tw.-.,.. 
AFVR Stack Measurements Date 1efr¢'1 In Illa ls 

Slack Olamel1=1 6 inches Start Time O?tS 
FID Calibrallon Gas M11lhane 
Calibrated yes I no -#!S __ _ 

Calculated From Field Oala 

-
Actual Elapsed LEL FIO Velocl~ Te11111 Air Flow Mass Cone. Man Cone STP 

Tim• limo lppm or %1 (ppm) (111ls1:c) (IUsec) ("f) (UCFM) <ca le> ell'" <calc> co <calc> 
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Aggressive Fluid Vapor Recovery Report 
MCAS Cherry Point, North Carolina 

Site Name: MCAS Cherry Point, NC 
Site Location: Tank Farm D 

Work Plan Ref: 

Report Date: 
Event#: 

Event Date: 313198 

Free Prod Type Diesel 
Wells Gauged: 96GW31 96GW34 96GW02 

Free Prod. Thickness: 
AFVR Wells Selected: 

Observ. Wells Selected: x x x 

Event Duration: 4 HOURS 
Stack TPH Recovery (lbs): 

"wltack TPH Recovery (gals): 
Total Est. Fluids Rec.: 

--5-1.-2-2 __ _ 

7.224 
1300 

96GW24 

0.07 

x 

Incident#: 
Site Priority Rank: 

96GW05 96GW14 96GW01 

x x 
x 

~~~~~~~~ 

~~~~~~~~ 

Conclusions and A total of approximately 51.2 pounds or 7.2 gallons of hydrocarbons have been removed 

Recommendations: from the site during this event. 

Prepared By: 

Reviewed By: 
OHM Remediation Services 

Attachments: Tables 1, 2, 3, calculations 

UST 1640 Page 1 11126197 



( 
Facility: Tank Farm D 

MCAS Cherry Point, North Carolina 

Baseline Data - AFVR and Observation Wells 

WEU. IDENTIFICATION 96GW31 96GW34 96GW02 
AFYR WEU. (YESINO) NO NO NO 

WEU. DEPlll (FT BU) 29.02 38.5 21.8 
DIAMETER PNCll) 2 2 4 
DEPTH TD PRODUCT (FT) N N 
DEPTH TO WATER (FT) 16.60 18.18 16.76 
'PRODUCT THICKNESS (FT) 

!SCREEN INTERV. (FT BLS) 23.5-26 22.5-35 10-20 

Water level Measurements - Observation Wells (from TOC) 

0:00 16.60 18.18 16.76 
0915 0:15 16.75 18.19 16.76 
0930 0:30 16.79 18.27 16.77 

0945 0:45 16.81 18.28 16.78 
1000 1:00 17.00 18.29 16.79 

1015 1:15 17.12 18.50 17.00 

1030 1:30 17.18 18.52 16.79 

1045 1:45 17.19 18.56 16.79 

1100 2:00 17.04 18.49 16.79 

1130 2:30 17.01 18.47 16.81 

1200 3:00 17.02 18.47 16.83 

1230 3:30 17.08 18.49 16.84 

1300 4:00 16.84 18.38 16.85 

4:30 

5:00 

UST 1640 

N 

( 
Aggressive Fluid Vapor Recovery (AFVR) 

Monitoring Well Data 
TABLE 1 

Date 3/3/98 

96GW24 96GW05 96GW14 96GW01 

YES NO YES YES 
27.8 23.2 39.2 23.1 

2 4 6 4 

16.91 0.00 0.00 0.00 

16.98 14.63 16.18 16.96 

0.07 

15-25 10-20 13-33 

N = None MeasuredObserved 

14.68 

14.70 

14.70 

14.71 

14.71 

14.75 

14.77 

14.76 

14.80 

14.85 

14.86 

17.50 14.84 16.58 17.95 

Page2 
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Facility: US I I 116 

MCAS Cherry Point, North Carolina 

AFVR Stack Measurements 

Stack Diameter 6inches 
FID Calibration Gas Methane 
Calibrated yes/no yes 
Start Time 915 

Date 

( 

Aggressive Fluid Vapor Recovery (AFVR) 
Discharge Stack Data 

TABLE 2 

3/3198 Initials 

/i:i:rmi\ !!!!!{fttZ!!!: /!!~{/!\!\!!!\/ :u:.m~!)\)/\))\\ x~~iri:::i~~~~j· J;tt:l/)\)}\ :~~H~J~~· r:.:~i;~~;t:HHHH!U. ~t:Jm~~~~\/UUU ~~~:=~t:HHH//: 
03/03/98 0:00 0% 789.0 1.8 37 72.0 2.87 0.7 

0915 0:15 0% 0.0 1.8 37 72.0 0.00 0.7 
0930 0:30 0% 0.0 1.8 37 72.0 0.00 0.7 
0945 0:45 0% 0.0 1.8 37 72.0 0.00 0.7 
1000 1:00 5% 1,921.0 2.9 37 116.0 11.24 3.5 
1015 1:15 7% 2,325.0 2.7 39 108.0 12.67 6.7 
1030 1:30 8% 2,370.0 2.4 39 96.0 11.48 9.6 
1045 1:45 8% 2,366.0 2.1 38 84.0 10.03 12.1 
1100 2:00 8% 845.0 3.0 38 120.0 5.12 13.4 
1130 2:30 16% 4,926.0 2.4 44 96.0 23.86 25.3 
1200 3:00 14% 4,462.0 2.2 52 88.0 19.81 35.2 
1230 3:30 12% 3,823.0 2.1 60 84.0 16.20 43.3 1,300.0 
1300 4:00 12% 3,744.0 2.1 60 84.0 15.87 51.2 

4:30 

5:00 
5:30 

6:00 

UST 1640 Page 3 11/26/97 
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=acility: Tank Farm D 

MCAS Cherry Point, North Carolina 
>ate: 3/3/98 

( 

Aggressive Fluid Vapor Recovery (AFVR) 
Summary of Free Product Recovery Events 

TABLE 3 

( 

Hydrocarbon =diesel :::::::::::::::::::::::AF.VR:WELLS:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: MO.NlTORING:WELLS:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
:ev.ent:#:: :::oattV ::Rec: Prod: :Rec:Prodi: ::TOtat.:Cum: :::::::Le.vet:::: 96GW24 96GW14 96GW01 96GW31 96GW34 96GW02 96GW05 
::::;:::::::<:::::: >>>:<: //{~~$f > ::{(g~t;~f < ti~f:t~::~~~~ jtfto<;;f 

INITIAL 3/3/98 51.2 7.2 51.2 Product level 16.91 0 0 N N N N 

Water level 16.98 16.18 16.96 16.6 18.18 16.76 14.63 

2 Product level 

Water level 

3 Product level 

Water level 

4 Product level 

Water level 

5 Product level 

Water level 

6 Product level 

Water level 

7 Product level 

Water level 

8 Product level 

Water level 

Notes: N= No product measured/observed Diesel sp gr= .85 or 7.09 lbs/gal gas sp gr= .75 or 6.25 lbs/gal 

UST 1640 Page4 11/26/97 



Discharge Stack Hydrocarbon Removal Calculations 

ElapTlme FID(PPM) M.JK.. 

0 789 13.467 

15 0 13.467 

30 0 13.467 

45 0 13.467 

60 1921 13.467 

75 2325 13.467 

90 2370 13.467 

105 2366 13.467 

120 845 13.467 

150 4926 13.467 

180 4462 13.467 

210 3823 13.467 

240 3744 13.467 

270 13.467 

300 13.467 

360 13.467 
390 13.467 

a) gasoline 128 g/mole 

b) dlesel 202 g/mole 

UST 1640 

Site= TANKFARM D 3/3198 

Flow 

Convfactor ~ 

6.2430E-08 72.01 

6.2430E-08 72.01 

6.2430E-08 72.01 

6.2430E-08 72.01 

6.2430E-08 116.02 

6.2430E-08 108.02 

6.2430E-08 96.02 

6.2430E-08 84.02 

6.2430E-08 120.02 

6.2430E-08 96.02 

6.2430E-08 88.02 

6.2430E-08 84.02 

6.2430E-08 84.02 

6.2430E-08 0.00 

6.2430E-08 0.00 

6.2430E-08 0.00 
6.2430E-08 0.00 

Hydrocarbon type = 
K=1 

Mg= MW= 

diesel Kg= 

Mg/Kg= Cgm= 

Rem Rate 

con.tac lbs/hr 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 
60.00 

diesel 

methane gas 

202 g/mole 

2.87 

0.00 

0.00 

0.00 

11.24 

12.67 

11.48 

10.03 

5.12 

23.86 

19.81 

16.20 

15.87 

0.00 

0.00 

0.00 
0.00 

lbs/lnterv 

0.72 

0.00 

0.00 

0.00 

2.81 

3.17 

2.87 

2.51 

1.28 

11.93 

9.91 

8.10 

7.93 

0.00 

0.00 

0.00 
0.00 

15 dsm3/1.0e6 conv factor 

13.4667 

Initials ____ _ 

Qstd Cale Worksheet 
Cumulative velocity velocity Area temp factor Flow 

lbs removed ( m/sec) (ft/sec) 1-Bws (ft2) 528/stack T Con fa. Qstd 

0.72 1.80 5.905 0.980 0.196 1.058 60 72.01 

0.72 1.80 5.905 0.980 0.196 1.058 60 72.01 

0.72 1.80 5.905 0.980 0.196 1.058 60 72.01 

0.72 1.80 5.905 0.980 0.196 1.058 60 72.01 

3.53 2.90 9.514 0.980 0.196 1.058 60 116.02 

6.69 2.70 8.858 0.980 0.196 1.058 60 108.02 

9.56 2.40 7.874 0.980 0.196 1.058 60 96.02 

12.07 2.10 6.890 0.980 0.196 1.058 60 84.02 

13.35 3.00 9.842 0.980 0.196 1.058 60 120.02 

25.28 2.40 7.874 0.980 0.196 1.058 60 96.02 

35.19 2.20 7.218 0.980 0.196 1.058 60 88.02 

43.29 2.10 6.890 0.980 0.196 1.058 60 84.02 

51.22 2.10 6.890 0.980 0.196 1.058 60 84.02 

0.00 0.00 0.000 0.980 0.196 1.058 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.058 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.058 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.058 60 0.00 

Conversion factor fUsec 3.2808 TempoR 499 

Bws = water vapor% (perry's) Temp= 39 

68= 0.003 528/Stack 1.058 

83= 0.025 

87= 0.028 

108= 0.058 
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Aggressive Fluid Vapor F( very (AFVR) Data Sheet P.fVll Ual( i•ago 1 

AFVR Stack Measurements Date Initials tf't..~ Project# J'f, S:'f'1 

Slack Olamelor 6inches Start Time 
FID Calibrallon Gas Molhane 

Cabb1atelijj?1 no 
Calculaled from fielil Oala 

Actual Ela1>sod LEL FID Vuloclly Tu1111> Air Flow Mass Cone. Mass Cone ·sTP TPll Removal Tolal TPll Rern. fluids Recov. -Time Tlmo lflpl11 or%) (ppm) i{•filsec:y (lllser.) ("f) (UCFM) <calc> CIJ'n <calc> cu <calc> {PMHy) lbs/111 (cu111ulal1ve lbs) (Esllrn gals) 

?:0o 000 _ o ___ . .2~--- _J,t ____ _J7_ - ------- -----·-9;1..s:_ 0 15 _:() 0 L·<f' .-3.? - -· 
C/:~() 0:30 __o __ £) -1 l? .....3.'? -- - --- --

. &J:t.L 0 45 ~ 0 _4.fl_ ~--· --- ·- - -
_ )d:DO_ 1:00 s: _ l1gl -~--- XJ?f'-- -
_10:/S 1.15 _!Z._ . .z..u s. -~--- _J_'j~ 

- ,1eJ_~() 1.30 --8 2].,4... _2, tf . ..39 ·-- - ----- -----
. ,,:'t~ 1:45 _R ...2.3.,, 

_,Lj --- ~----- - ------
11; fl<I 200 _g_~- --8.!JS -Lo - __ 38 - - ··-· ----· 

_ //;3(t. 2 30 -tlr . !:J.t1¥.. -~~- _!l!f_ . -- -
_/(};p.JL l 00 -1-!t -11'1'2 .. . --d...:l. .. -·-· -· -5:J -- --
lli3o J JO _µ _,)8;/J.__ _ _3,/ ·-·- .. .ka -- ' -- ·- -------- --
J3:••- 4·00 12. .32Y't _;f/ ___ i!D -- -------- ---·--

4 30 ------. . ··-----
500 ----- -

0,,4 = flow In Sid d1y SCFM O.,d = (60 sec/min)ll-B,.,){V)(A)(526°AIT,) 

l'Mflu = Poll11la11I M.>s:> ll11111oval ll>sllu PMnu:: Cg {0,,J)(60 111i11/111) 

System Vacuum Measurements (Vac Truck and AFVR Wells, 

Aclual Elapsed Vac Truck Well Enlr.ai Wt!H Enlraln W611 EnlrDln Web Enlraln Wun Enlraln Well Entrain Well Enlraln Well Entrain Well Entrain 

Time Tl!lle n1g1 (RPM) r110> l>c1•lh ('1kJ) o .. p111 n•g> U.:plh (119) Depth Pl!J) U<!plh ("I ly) Dt1111h n1!11 De1,111 n•u> l>llplh ("'Ilg) Ot1plh 

-1)1DO _ 2i,yr_ - /.JI r !1fJIL - --· ----- -- --· --· --- --- ------ ---------
..LAJ.!.L -Lht!:._ -1.1'~ ~ -- -- --·- -- -- -- ---· ---- -- ---- - -- ---- ----
_/o~J~ - _J_.lj_~~- ___a JJNJ _ -- -- ---- --- -- -- -- -- ·---- ---- ---- ----- -----
_11:11 ,;>, .... J_ .!ftp - -- ---· ·-- -- -- --· -- --· ---- --- ---- -- ----
l.2Jlfl ~J,t«<,_ _.J1L. _a_ -- --- ---- -- ---~ ·----- ----- ·---- -- -- ---- -----
IJIO L/ J,.,.. I tJ ~lftJ 

t1010· ncr.0111F1111.1111111.111l1lq1tl1 ol hnsn 111 lu1~l tml11w Top nl weH c11shl!I 
llulu ll.:111111v ... 11•1111 hu111 /•I VII t:•h••c:li.111 m:ll~ 111 1111.hc!> m1:11.111y 



Fac1111,.. ftr ~~k 
Aggressive Fluid Vapor ( ,Nery (AFVR) Data Sheet 

Location <~" 
CD 
.-4 

CL. 
Baseline Data - AFVR and Observation Wells Date ·¥.Y'i'f' Initials £& 

I 

WEl.l IOENflflCAllON t:}{.L.1. J ~~ Cf/_ l':.I, )J.. '1 &/(.L1 11'1.1 "']' "'' 1-.11 
~\Ell DIAMf.TfR 2'' 2" 1Jt1 ( J" 
•'llEll OEPlll If J FITOCJ .29117 .Rr. 5" :ill. ~ ;J.2R 
AFVH WEI I (TESINOJ ~}11. ,d.Jo. !1'' Y'' OEPJll JO PRODUCT lflJ ¢: rM ··~ &.~ 
llEPTtl 10 WAlfA IFTI l,,1.,e. {.i., ti. It 'l.'- a.2f. 
l•RODUCT llllCKHESS (Fri .IJ!t' (lf. (;[_ l'I? 
scneeu ltlTERV "T DI S1 Hf-j£ '!"7.~-~r )d-.2d ,~_,r 

Water level and Vacuum Measurements - Observation Wells 
Well# 

7!.6W.1/ ,l.l'.WJ'-1 ''6c....>02 e'ff.. G~~'I 
Actual Elapsed Waler Vac Waler Vac Waler Vac Waler Vac 

Time Time Deplh "HiO Depth •• 11,0 Depth , '"lliO Dopth "H10 

Initial/base 0.00 /,.(, mi_ ;,_/L. //CJ)} 

911. {'" 0:15 //..'7.l 19 /'I &;lJ,_ 

'l: .Jn 0.30 &fl_ l/'i.~'; ll 'n -
9:yr 0:45 /~f') /L2i.. JklL -- ----~ 

./IJ .... 1 00 /ZOiJ n.J1 Jt 79 
/1:1s- 1:15 /7J:1 Jg .fo /'7. a a ,_ 

ti~ ~o I.JO LZ.f.1t_ Ii.SJ. aJL - ~-

,,,~~ t:45 )7. /., ~ -- lt..?l 
IL:oo 2:00 fl..fi_ 

n "" 
1119 

//~..30 2.30 L.1J..L. !l.Yl. 16..KL. -- -- ----
/;t.'oo J·oo ~ It. Cf7 &n_ --
Q :Jo 3"30 J.2Jl2. lt!f1. /lui!i. -- -- ----
j~:Oo 4.00 

~ a.l! l/,K as_ -4.30 ---5:00 

~ Addllonal Comments/Observallons 

~ Nole. Waler level measu1ements are depUas from 1011 of c11sing 

9'!&.t../ 0 .. ~ cu ll.1. I JU qf..JC.1. //J, 

tt# (, IJ l.j" 

~.2 a~~ ~ ;i l 
,.()(! ,,,,,. 

ff'' 
-~ ~ 

c.J~ 

l':I.. ,3 IL.hf ti 'It 
rtl. nr (X 

I A-">n I~->.? 

N = Nol observed/presen! 

?'~"" 0$' 9'!. ~; Af IL/ 7(, S..~ o I 
Waler Vac Waler Vac Waler Vac 

Depth "tl1D Depth "H10 Depth "tliO 

JLJ. '3 _dLfi_ /~.'IC 
///. l..<J 
J'-/, "? 

'" 7 Jll.., J 

14 "?J 

14 7S 
'"Tl 
11!/. "J{ 

1!tL --
'" tJ 
L!a(_ ---
J.11.K'I 1&.~s J7.'lS' 

--

Waler 
Depth 

--

,_ 
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Project# /"l:f"S'i 
I 

.. 
: 

Vac Water Vac Waler Vac 
'" lt10 Depth •• 1110 Deplh "HiD 

-- ------

,__ 

--

------
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C-.....1 J - • • ..J.. , J f.- J, 6 "'" ·/ / ~c ~ t:tS 1f.J.14c/ l-.J1

'\ ~-,""'"'~ ~·...,. I~ q1 c ti'J'C.VCc"'- l""ril rl.a,'l. I·- .r~ ,,) 

/(/ • u 1 h~ ... s fo, ,,/, ~ 1 c.v " -t~ ,,.. ,.,,, <1 1 fc, 

·-- --3/J/9-L -__ : t2'iM- r:f,,.-1 j- . . _T,,., f-;;;,.. J)__ . __ ~/if. '.j)41;r.i/Sr. 
··-~-·-· -·· -- -=- -·· ··· · --·--·-· .. -· - ·· · · ...... ___ . ···-··-··- . .. /d1JJ0J ___ . . ·--·· 

. CJ'/afJ._ ...... Sifl,,.'/_.u-r--··· . &/6G.&.:J.d'f-._ ... 0-:?./r~d1t..H---· .. .. . ..... .... . . . _ -. 
·--------·---/.d ,. n:i-1.1!...;C-.. .. ./ -~· .. be./iJ_'-..) __ . ··/)_ iro/ u..c..-f_.._ __ .. ..... ·-···-- -··-

---- · --·---·9G-W-1-'f------ -·---. -·· ---·-· .. ····------ --·-----·--·----------·· - ·- ---·. 
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--·--·--- ..... LL~9-.. ~G:'z :.d #l'J __ /,,,"r . 1
1 
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Aggressive Fluid Vapor Recovery Report 
MCAS Cherry Point, North Carolina 

Site Name: MCAS Cherry Point, NC Incident#: ---------Site Location: Site Priority Rank: ---------Tank Farm D 
Work Plan Ref: 

Report Date: 
Event#: 

Event Date: 413198 

Free Prod Type Diesel 
Wells Gauged: 96GW31 96GW34 96GW02 96GW24 96GW05 96GW14 96GW01 

Free Prod. Thickness: 0.2 

AFVR Wells Selected: x 
Observ. Wells Selected: x x x x x x 

Event Duration: 3 HOURS ------Stack TPH Recovery (lbs): 10.71 
Stack TPH Recovery (gals): 1.51 

Total Est. Fluids Rec.: 1000+ 

Conclusions and A total of approximately 10.71 pounds or 1.5 gallons of hydrocarbons have been removed 

Recommendations: from the site during this event. 

Prepared By: 

Reviewed By: 
OHM Remediation Services 

Attachments: Tables 1, 2, 3, calculations 

UST 1640 Page 1 11/26197 
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Facility: TANK FARM D 

( 

Aggressive Fluid Vapor Recovery (AFVR) 
Discharge Stack Data 

MCAS Cherry Point, North Carolina TABLE 2 

AFVR Stack Measurements Date 4/3198 Initials 

Stack Diameter 6inches 

FID Calibration Gas Methane 
Calibrated yes/no yes 
Start Time 845 

:::::::i?.,~::::::: :::::~~~~~~:::: :::::~~::::::::::::::::::::::: ::::::F:~~::::::::::::::::::::::: :y~~¥.~'Y::::::::::::::::::: ·:r~~~:::::::::::::::::::: :)~!~:f.~~::::::::::::::::: T:~~:R~~~~~~:::::::::::::::::::: 
::::::::::::::::::::::: ::::::)·j~f::::: ::;::,%f:::::::::::::::::::::: ::::<PP.i!i(:::::::::::::::::: :::«t?~~&f:::C~?~~~,: ::::r.:~v::::::::::::::::::: :::w.~:::::~~~· (~M~!}i:ib~M::::::::::::::::::::: 

04/03/98 0:00 0% 702.0 1.8 62 72.0 2.55 

0900 0:15 12% 1,274.0 1.8 63 72.0 4.63 
0915 0:30 13% 1,104.0 3.79 1.7 64 68.0 

0930 0:45 12% 839.0 1.7 64 68.0 2.88 

0945 1:00 12% 745.0 1.7 64 68.0 2.56 

1000 1:15 12% 684.0 1.8 64 72.0 2.48 

1015 1:30 12% 981.0 1.6 65 64.0 3.17 

1030 1:45 12% 1,087.0 1.7 68 68.0 3.73 

1045 2:00 12% 910.0 1.6 70 64.0 2.94 

1115 2:30 12% 945.0 1.7 70 68.0 3.24 

1145 3:00 23% 1,112.0 1.7 70 68.0 3.82 

3:30 0.0 0.00 

4:00 0.0 0.00 

4:30 

5:00 

5:30 

6:00 

UST 1640 Page 3 
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T:~~t;:l,'~~:~~:::::: ::::::::::::: ~i~~~:~~¢~\(~::::::::::::::::::::: 
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0.6 

1.8 

2.7 
3.5 

4.1 

4.7 

5.5 

6.4 

7.2 

8.8 

10.7 
1,300.0 
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Facility: Tank Farm D 

MCAS Cherry Point, North Carolina 
Date: 413198 

Aggressive Fluid Vapor Recovery (AFVR) 
Summary of Free Product Recovery Events 

TABLE 3 

l 

::ev.enO#:: :::Date::: :Rec:Prod: :Rec:PrO.ct ::Totarc.um: :::::::Lever::::: 96GW24 96GW14 96GW01 96GW31 96GW34 96GW02 96GW05 
>>>>::::::: >>>:<: /j~~~f > :::::ig~~~f:::: f!~:~n~::~~~~ :::<tft<J¢k 

INITIAL 3/3/98 51.2 7.2 51.2 Product level 16.91 0 0 N N N N 
Water level 16.98 16.18 16.96 16.6 18.18 16.76 14.63 

2 4/3/98 10.7 1.5 61.9 Product level 16.48 N N N N 
Water level 17.62 16.68 17.17 17.33 18.89 16.47 14.95 

3 Product level 

Water level 

4 Product level 

Water level 

5 Product level 

Water level 

6 Product level 

Water level 

7 Product level 

Water level 

8 Product level 

Water level 

Notes: N= No product measured/observed Diesel sp gr = .85 or 7 .09 lbs/gal gas sp gr = . 75 or 6.25 lbs/gal 
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Discharge Stack Hydrocarbon Removal Calculations Initials ____ _ 

Site= TANK FARM D 4/3/98 Qstd Cale Worksheet 
Flow Rem Rate Cumulatlve velocity velocity Area temp factor Flow 

Ela Time FID (PPM) M ConvFactor a.... con.fac lbs/hr lbs/lnterv lbs removed ( rntsec) (ft/sec) 1-Bws (ft2) 528/stack T Con fa. Qstd 

0 702 13.467 6.2430E-08 72.01 60.00 2.55 0.64 0.64 1.80 5.905 0.980 0.196 1.058 60 72.01 

15 1274 13.467 6.2430E-08 72.01 60.00 4.63 1.16 1.79 1.80 5.905 0.980 0.196 1.058 60 72.01 

30 1104 13.467 6.2430E-08 68.01 60.00 3.79 0.95 2.74 1.70 5.577 0.980 0.196 1.058 60 68.01 

45 839 13.467 6.2430E-08 68.01 60.00 2.88 0.72 3.46 1.70 5.577 0.980 0.196 1.058 60 68.01 

60 745 13.467 6.2430E-08 68.01 60.00 2.56 0.64 4.10 1.70 5.577 0.980 0.196 1.058 60 68.01 

75 684 13.467 6.2430E-08 72.01 60.00 2.48 0.62 4.72 1.80 5.905 0.980 0.196 1.058 60 72.01 

90 981 13.467 6.2430E-08 64.01 60.00 3.17 0.79 5.51 1.60 5.249 0.980 0.196 1.058 60 64.01 

105 1087 13.467 6.2430E-08 68.01 60.00 3.73 0.93 6.45 1.70 5.577 0.980 0.196 1.058 60 68.01 

120 910 13.467 6.2430E-08 64.01 60.00 2.94 0.73 7.18 1.60 5.249 0.980 0.196 1.058 60 64.01 

150 945 13.467 6.2430E-08 68.01 60.00 3.24 1.62 8.80 1.70 5.577 0.980 0.196 1.058 60 68.01 

180 1112 13.467 6.2430E-08 68.01 60.00 3.82 1.91 10.71 1.70 5.577 0.980 0.196 1.058 60 68.01 

210 0 13.467 6.2430E-08 0.00 60.00 0.00 0.00 10.71 0.00 0.000 0.980 0.196 1.058 60 0.00 

240 0 13.467 6.2430E-08 0.00 60.00 0.00 0.00 10.71 0.00 0.000 0.980 0.196 1.058 60 0.00 

270 13.467 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 1.058 60 0.00 

300 13.467 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 1.058 60 0.00 

360 13.467 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 1.058 60 0.00 
390 13.467 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 1.058 60 0.00 

a) gasoline 128 glmole Hydrocarbon type = diesel 

b) diesel 202 g/mole K=1 methane gas Conversion factor fVsec 3.2808 TempoR 499 

Mg= MW= 202 gt mole Bws = water vapor% (perry's) Temp= 39 

diesel Kg= 15 dsm3/1.0e6 conv factor 68 = 0.003 528/Stack 1.058 

Mg/Kg= Cgm= 13.4667 83= 0.025 

87= 0.028 

108= 0.058 
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Discharge Stack Hydrocarbon Removal Calculations Initials 

Site= Qstd Cale Worksheet 
Flow Ram Rate Cumulatlve veloclty veloclty Area temp factor Flow 

ElaDTlme FID IPPM) MJK. ConvFactor a... con.tac lbs/hr lbs/lnterv lbs removed ( m/sec) (ft/sec) 1-Bws (fl2) 528/stack T Con fa. Qstd 

0 0 13.467 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 0.978 60 0.00 

15 0 13.467 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 0.978 60 0.00 

30 0 13.467 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 0.978 60 0.00 

45 0 13.467 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 0.978 60 0.00 

60 0 13.467 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 0.978 60 0.00 

75 0 13.467 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 0.978 60 0.00 

90 0 13.467 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 0.978 60 0.00 

105 0 13.467 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 0.978 60 0.00 

120 0 13.467 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 0.978 60 0.00 

150 0 13.487 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 0.978 60 0.00 

180 0 13.467 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 0.978 60 0.00 

210 0 13.467 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 0.978 60 0.00 

240 0 13.467 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 0.978 60 0.00 

a) gasollne 128 g/mole Hydrocarbon type = diesel fuel 

b) diesel 202 g/mole K= 1 methane gas Conversion factor ft/sec 3.2808 TempoR 540 

Mg= MN= 202 g/mole Bws = water vapor% (perry's) Temp= 80 

diesel Kg= 15 dsm3/1.0e6 conv factor 68 = 0.003 528/Stack T 0.978 

Mg/Kg= Cgm= 13.466667 83= 0.025 

87= 0.028 

108= 0.058 
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Faclllly •(,.w,,, ff 
l ocalion .?ink !/;rm ...J:> 

Augressive Fluid ~a;>or Al'Vll ll~I· . . l'auii I ... ·.very (AFVR) Dala.Shee~ 

Baseline Data -·AFVR and Observation Wells Date . ¢!.i'. Project ii /'Z'iiS? 
' 

lnillals ,,fdM-
\"ltU 101.•lllf llCAllUll 

·"' 11 lllAl~I 1111 

•"•UI 111 l'lllfl I llllJLI 

'•I vtl ""'-II f YI SrllOt 

11t1•1t1IC>1'111)11111:11111 ,, 
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Waler level and Vacuum Measurcn1c11ls - Ohsetviilion Wells 
• Wt:ll" 

91t-w3t '11/.-lJ ~'I .~J.~WIJ2 91.c. ~::it/ 
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61'00 015 ~ tW ft,1..7 i1J.J!J - ---- --
0'11£_ 0 )0 rus. tLm.. Jlo.f1 L1i!l} --
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f//,) 1)0 JLO~ fL!l1 ~1!1. ~2.) 
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___ ,, -- ·---
5 00 

Addllonal Cu111111onlslOhserVi1llo11s 
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facllily Cb··..,,.. </¥-

Agyrcssivc Fl11icl Va1lor 1( very (AFVl1) Data Sheet P.I VII II.JI l P.iyo l. 

1.ocallon. fa bk /i. J> 
~IC>-

AFVR Slacl< Measurements Dale '-//Jin:. 

Stuck 1lia111oh:1 6 i111:hos 

FiOCarnHaiiOO"Gas Molhana 
Calw1aludl.!!.!~.- - ,jl.5--= 

Ach1al I.El. ...... 1 lmD ltlJllll UI •.4) 

FIO 

(p11111J 

' ' 
Start Time 

Velm:lly J'~ 
~I (lllse,;) 

Tomp 

.!ll!tf_ 0 00 
. _ o -··-- .. '11J _ _ . __ I ..8.---·-·· _ .-C:.il~I!_ .. 
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Aggressive Fluid Vapor Recovery Report 
MCAS Cherry Point, North Carolina 

Site Name: MCAS Cherry Point, NC Incident#: 
~~~~~~~~ 

Site Location: Site Priority Rank: 
~~~~~~~~ 

Bldg 296 
Work Plan Ref: 

Report Date: 
Event#: 

Event Date: 3151ea 

Free Prod Type Diesel 
Wells Gauged: 65GW25 65GW22 65GW23 65GW32 65GW04 65GW05 65GW06 

Free Prod. Thickness: 1.37 1.56 

AFVR Wells Selected: x x x 
Observ. Wells Selected: x x x x 

Event Duration: 4 HOURS 
Stack TPH Recovery (lbs): 9.52 

Stack TPH Recovery (gals): 1.342 
Total Est. Fluids Rec.: 600 

Conclusions and A total of approximately 13.9 pounds or 1.9 gallons of hydrocarbons have been removed 

Recommendations: from the site during this event. 

Prepared By: 

Reviewed By: 
OHM Remediation Services 

Attachments: Tables 1, 2, 3, calculations 

UST 1640 Page 1 11126197 



Facility: Bldg 296 
MCAS Cherry Point, North Carolina 

Baseline Data -AFVR and Observation Wells 

WELL IDENTlFICA T10N 85GW25 85GW22 85GW2S 
AFVR WELL (YESINO) NO NO NO 

~DEPTH (FT BU) 17.66 17.3 16.8 

DIAMETER (INCH) 2 2 2 
DEPTH TO PRODUCT (FT) N N 
DEPTH TO WATER (FT) 9.74 9.20 9.21 
PRODUCT THICKNESS (FT) 

SCREEN INTERV. (FT BU) 

Water level Measurements - Observation Wells (from TOC) 

03/05198 0:00 9.74 9.20 9.21 

1316 0:15 9.83 9.30 9.36 

1330 0:30 9.83 9.30 9.38 

1346 0:46 9.84 9.33 9.39 

1400 1:00 9.85 9.35 9.39 

1415 1:15 9.86 9.33 9.41 

1430 1:30 9.86 9.34 9.40 
1446 1:45 9.86 9.35 9.40 

1600 2:00 9.86 9.35 9.46 

1530 2:30 9.86 9.37 9.41 

1600 3:00 9.88 9.37 9.41 

1630 3:30 9.88 9.37 9.41 

1700 4:00 9.85 9.38 9.38 

4:30 

5:00 

N 

( 
Aggressive Fluid Vapor Recovery (AFVR) 

Monitoring Well Data 
TABLE 1 

Date 3/5/98 

85GWS2 85GW04 65GW05 &SGWO& 

NO YES YES YES 
16.45 21.4 21.4 19.2 

2 2 2 2 

0.00 11.82 0.00 11.80 

9.23 13.19 11.65 13.36 

1.37 1.56 

N = None MeasuredObserved 

9.23 13.19 11.65 13.36 

9.42 12.02 

9.43 12.01 

9.44 12.06 

9.45 12.08 

9.45 12.09 

9.46 12.09 

9.35 12.10 

9.42 12.11 

9.46 12.11 

9.47 12.11 

9.47 12.12 

9.37 12.37 11.98 12.61 
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Facility: Bldg 296 

MCAS Cherry Point, North Carolina 

AFVR Stack Measurements 

Stack Diameter 61nches 

FID Calibration Gas Methane 

Calibrated yes/no yes 

Start Time 845 

Date 

( 

Aggressive Fluid Vapor Recovery (AFVR) 
Discharge Stack Data 

TABLE2 

315/98 Initials 

( 

:::::::~~~::::::: :::~:~~~~:::: :::::~~::::::::::::::::::::::: ::::::~~?:::::::::::::::::::::::: :¥:~~¥~~::::::::::::::::::: ·:!~~~::::::::::::::::::: ::~!f:f:~~::::::::::::::::: 1:~~:,~f:tj~~~~:::::::::::::::::::::::: T:~~~;!~~:,~:::::::::::::::::::: i::M~~:~~~~::::: ::;:;: 
::::::::::::::::::::::: ::::::::~~~::::::: :::::[%.}:::::::::::::::::::::::: :::JPP.rti-r:::::::::::::::::::: :::@$~~)::::::<~$~): :::f.~}::::::::::::::::::::: :::w.ti-0:::::~~: (~M~ifflb~f.::::::::::::::::::::::::: :<!:\J~~!at)Y.~:1~~r::::::::::::::::::: r~~~;:9a1~)::::::: :::::: 

03/05/98 0:00 5% 1,811.0 1.3 61 49.9 4.56 1.1 

1315 0:15 5% 1,312.0 2.1 61 80.6 5.34 2.5 
1330 0:30 5% 701.0 2.3 60 88.3 3.12 3.3 
1345 0:45 4% 612.0 2.3 60 88.3 2.73 3.9 
1400 1:00 0% 676.0 2.3 60 88.3 3.01 4.7 
1415 1:15 0% 879.0 2.0 60 76.8 3.40 5.5 
1430 1:30 0% 535.0 1.8 60 69.1 1.86 6.0 
1445 1:45 0% 529.0 2.0 60 76.8 2.05 6.5 
1500 2:00 0% 386.0 2.1 58 80.6 1.57 6.9 
1530 2:30 0% 365.0 2.1 56 80.6 1.48 7.7 
1600 3:00 0% 333.0 2.1 54 80.6 1.35 8.3 
1630 3:30 0% 316.0 2.1 54 80.6 1.29 9.0 600.0 
1700 4:00 0% 267.0 2.1 53 80.6 1.09 9.5 

4:30 

5:00 

5:30 

6:00 
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:acility: Bldg 296 

MCAS Cherry Point, North Carolina 
)ate: 3/s/9e 

( 

Aggressive Fluid Vapor Recovery {AFVR) 
Summary of Free Product Recovery Events 

TABLE 3 

Hydrocarbon =diesel :::::::::::::::::::::::AFVR:WELlS:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: MONITORING:WELLS:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Event:#:: :::Date::: ::Rec:P.rod: :ReC.:PrO.di ::T.obd:Cum: ::::::i;;e.ver::::: 65GW04 65GW05 65GW06 65GW25 65GW22 65GW23 65GW32 

~<<<<< >~:>>> <J~~~r > <ja~~~):> t!~f ~~:~~~~~ Jtfto9f 
INITIAL 7/1/98 56.5 7.9 56.5 Product level 12.86 12.65 12.91 

Water level 14.18 12.93 13.78 10.81 10.21 10.26 10.23 

2 4/6/98 10.4 1.4 57.9 Product level 12.29 12.02 12.33 

Water level 12.94 12.05 12.63 10.15 9.57 9.59 9.59 

3 3/22/98 13.9 1.9 59.8 Product level 11.86 12 

Water level 13.23 11.69 12.23 9.82 9.23 9.26 9.27 

4 3/5198 9.5 1.3 61.1 Product level 11.82 11.8 

Water level 13.19 11.65 13.36 9.74 9.2 9.21 9.23 

5 Product level 

Water level 

6 Product level 

Water level 

7 Product level 

Water level 

8 Product level 

Water level 

Notes: N= No product measured/observed Diesel sp gr = .85 or 7 .09 lbs/gal gas sp gr= .75 or 6.25 lbs/gal 
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Discharge Stack Hydrocarbon Removal Calculations Initials ____ _ 

Site= Bldg 296 315198 Qstd Cale Worksheet 
Flow Rem Rate Cumulatlve veloclty velocity Area temp factor Flow 

Ela Time FID (PPM) M ConvFactor ~ con.fac lbs/hr lbsllnterv lbs removed ( m/sec) (ft/sec) 1-Bws (ft2) 528/stack T Con fa. Qstd 

0 1811 13.467 6.2430E-08 49.91 60.00 4.56 1.14 1.14 1.30 4.265 0.980 0.196 1.015 60 49.91 

15 1312 13.467 6.2430E-08 80.62 60.00 5.34 1.33 2.47 2.10 6.890 0.980 0.196 1.015 60 80.62 

30 701 13.467 6.2430E-08 88.30 60.00 3.12 0.78 3.25 2.30 7.546 0.980 0.196 1.015 60 88.30 

45 612 13.467 6.2430E-08 88.30 60.00 2.73 0.68 3.94 2.30 7.546 0.980 0.196 1.015 60 88.30 

60 676 13.467 6.2430E-08 88.30 60.00 3.01 0.75 4.69 2.30 7.546 0.980 0.196 1.015 60 88.30 
75 879 13.467 6.2430E-08 76.78 60.00 3.40 0.85 5.54 2.00 6.562 0.980 0.196 1.015 60 76.78 

90 535 13.467 6.2430E-08 69.11 60.00 1.86 0.47 6.01 1.80 5.905 0.980 0.196 1.015 60 69.11 

105 529 13.467 6.2430E-08 76.78 60.00 2.05 0.51 6.52 2.00 6.562 0.980 0.196 1.015 60 76.78 
120 386 13.467 6.2430E-08 80.62 60.00 1.57 0.39 6.91 2.10 6.890 0.980 0.196 1.015 60 80.62 
150 365 13.467 6.2430E-08 80.62 60.00 1.48 0.74 7.65 2.10 6.890 0.980 0.196 1.015 60 80.62 
180 333 13.467 6.2430E-08 80.62 60.00 1.35 0.68 8.33 2.10 6.890 0.980 0.196 1.015 60 80.62 
210 316 13.467 6.2430E-08 80.62 60.00 1.29 0.64 8.97 2.10 6.890 0.980 0.196 1.015 60 80.62 
240 267 13.467 6.2430E-08 80.62 60.00 1.09 0.54 9.52 2.10 6.890 0.980 0.196 1.015 60 80.62 
270 13.467 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 1.015 60 0.00 

300 13.467 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 1.015 60 0.00 

360 13.467 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 1.015 60 0.00 
390 13.467 6.2430E-08 0.00 60.00 0.00 0.00 0.00 0.00 0.000 0.980 0.196 1.015 60 0.00 

a) gasoline 128 g/mole Hydrocarbon type = diesel 

b) dlesel 202 g/mole K=1 methane gas Conversion factor ft/sec 3.2808 TempoR 520 

Mg= MW= 202 g/mole Bws = water vapor"k (perry's) Temp= 60 

diesel Kg= 15 dsm3/1.0e6 conv factor 68= 0.003 528/Stack 1.015 

Mg/Kg= Cgm= 13.4667 83= 0.025 

87= 0.028 

108= 0.058 

UST 1640 Page5 11/26/97 



( 
Aggressive Fluid Vapor R{~~;very (AFVR) Data Sheet AFVR Oala~- ~ Paga I 

Facility C'6co·}' Ii tf~ 
Locatlon__.., .... l..,9 ... (z,.__ ___ _ 

a. Baseline Oat~ - AFVR and Observation Wells Date Initials Project # 1 1,zi;; y 
1 

WEll IDENJIFICAllOH td-frW~-!" (;.s~XJ t;S 6W., :i &SGt.t,.':1:1 ~.5Gvov Li.<Ak UJ_ .(" ,;<"~Wtll!. 

•'llfll DIAMEIEll ,;/II J" .:z. ,, ,}//I Z"' ,2.i ~J 

,o;£11 DEPlll (Ff FlfOCI 17.l.t. l'l. 3tl /{,, $11_ /'-.'!!" .21.W ::!/, ?'O h..::7" . 
AfVR WEii (Yt:slNO) .IVQ /ufl. .N.~ AJP Vftt; u~£ U ... c 

llEPllt TO PllOl>UCT (ff) <i ' 'I__ ~ vii.Eld ""'© vi 15/ 
llEPlll TO WAll!R (FT) 9. 7'1 9-~ '1.J.} Cf. J. 3 /3./9 Jl.,E 15.$b . 

t37 t9- iJ.. c. (. l'ROOLICT llllCKHESS IFTI ~ ~ -e- ~ 
SCREEH llUERV (ff Ill SI 

. 
Water level and Vacuum Mea~urements - Observation Wetls N = Nol ~bserved/presenl 

Well# 

/.._Ii hi~ I :J ,;;' IL..\;C. 1:7'.'1 /.~,t;_I ...,~ I"-<" L:.1 .. 1-l J !..<./"... ·-11 ~:f'6l 11'1."l I;/( frl 1hJ (,, 
Actual Elap&ed Water Vac Water Vac Water Vac Water Vile Waler Vac Water Vac Waler Vac Water Vac Water Vac Waler Vac 
Time Tiine Dep\11 "1110 Dopth .. 1110 Oeplh "lliD Ooplh .. 1'110 Depth .. tl10 De1>th H H10 Deplll "1120 Deplh .. 1120 Depth "1120 Depth "H20 

lniliallbase 0 00 ?.?'I !~ ?.:11 "J.;/3 lU'1._ ~ I'L?L -- -- --
J~/5 0.15 .2.83. <=]~ 9.~l, ~. 'f :J.. ;.J...A~l --
llIO 0:30 9.83 9.:r 9.~9 i.'I~ f.J.flt ,______ 
, 3 r c; 0:45 9.RZ/ 9~ 9.!~ 't. &{ y l~.06 
/ '-/O(J 1:00 '1.R 5 9 ~5 q_1~ 9. 'l!J L1.nB 
llfl 6 1: 15 '1.R' '1. jj ~ t/ J 't it{ /~di ' 

'fW --
l'I 30 t·3o 98C 't. 'I (J 1 'IC 1..ioq 

ill --
9 cJ 

-· 9 ~:£ /Ll'f.5 1:45 i<J 8b AfL 
IEOO 2.00 9.88 9 :rs 'J.Lt t q: t/J. /.J..IJ 
J5Q 2.30 9.8d ~ 2J1L "1. 'IC !~_I/ -- -- --
J 6<30 J·oo Jfl.f/'iJ 

'i.~ 
'1. '-t I CJ. 411 h1 .IJ 

i~ 
--

IC:36 3:30 988 ~ '~ /J. -
J ?oo 4.00 1 · s Q_ "38 q_~J i.J.D 11.QP. !UL ~ 

4:30 - ----
5.00 

Addltonal CommenlsJObseivatlons 

Note· Waler level measurements are l.leplhs f101111op ol casing 

~nrnn· -
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Aggressive Fluid Vapor R( .1very (AFVR) Data Sheet .a.fVH Oa1a~~ . Page 2 

Facilily Ch<rrc1/ .f!t Ale 
Locallon1 Cl'l/.; 

AFVR Stack Measurements Dale lnlllals ~ 
• P rojecl # __..l_,2...-3 .... t;.__,'f,__ 

Slack Oiarneler 6 inches Starl Time taatT 
FID Calibrallon Gas Melhana 
Calibtaled yes I no -fJ.J:f--

Calculaled Froin flelll Pala 

Aclual Ela1>se1J l.EL FID Veloclly Tem1> Air Flow Mass Cone. Mass Cone STP 

Thne 111110 (ppm or%) (ppm) (111/SllC) (IVsec) ("f) (UCFM) <calc> Coon <calc> co <calc> 

.t.ma__ 000 £._. -..du_ - - __J.3 _fl/ --- - -- ----- --
.l.J."IL_ 0 15 .s- 11/J_ __ _ _s}.J_~- __ §!_L__ -· ----
/3:.Jo_ 0.30 s -,fl)__ _J_3_, __ _'40 -- ·--· 
J.J!_'{.£.. 0 45 _f _{.,/,;; _;/6.3.. ..Ml_ _ --- - --

_J'l:oJ 1·00 0 - _.Ji&__ _fi.d_. - /Jo - -
J'l;f.S__ 1.15 ___fl_ ___ -822. __ _.!l.:g_ __ - (,C) --
J'l~o-

1:30 ___£) ___ 5J.r:. I.~ _1;(1 -
L!£L£. 1:45 

---1) -- _2_;/l_ __s2L(I ___ "° - -----
.1.pou_ 2.00 _ _Jl,, __ -~ _fl/ ,_Sf - - ·-· --·--- ----
_IS:' 3-!L 2"30 ___o J.{,S - _21 _ - _S""-.. --· -
1' .".R,o 

3 00 -'2_ 3.J3 4L.-.. -· .Sf --· .. -
1&:.3{) J JO --12... . .J/6 __ _;;/,./_ .. _ .. -~--- ·- ------
jlx)j - 4·00 a ~Uz __,;/./ ___ .53 -- -------

4 JO 
-----·· ·----- --

5 00 ------- ----- -

O,w = flow in Stcl d1y SCFM 
l'Mrt. = Pollulanl Mass Aismoval lbsn11 

System Vacuum Measurements (Vac Truck and AFVR Wells) 

Ac1ual ElaJ>Slld 

Time Ti1110 

L.1t.14 _ _ Shr:L 

.l!m.~- Lb.!-,_ -

.J.ltJll - ~Jr._ 
!..~ JA ..... 
/"[_eJfl. 'th'. 

Vac T111ck Well Enlrni Wull Enlraln Well Enllilin Well En11ain 

nhJI (RPM) rt19) U1?1•lh ri kJ) Der11h fllg) IJ.:plh ("I lcJ) l>eJllh 

-~ .. !tbL ·-- -- --- --- --· ---· --· --
,.d-_ 4'~ -- --- -- -- --- --· --

,.,j\ 'ltltl -- - -- -- ·--- --- -- --- -- --
_a__ _y,,. _ -- --· ---· -- ·---- -- ----
_LE_. "'~ -- --- ---- ---- --· -- ·-----

-l'11>1e· R111:nid I 1111.1111111a11t 1lo:pll1 ol hos.111111..,u1 hcJ•iw TorJ ol wen casl119 
fh1lu IC.:& 11111 v,,, "'"" li•~u r.1VIC1:.h,11 lk•ll •1ull:.1111111 ht::.1111:u.111y 

Weil E11ha111 Well Enl•ain 

("Ilg) Uc:1>lh ("I ly) l>e1,lh 

-- ------
---- ----
-·--- ------
--· -------
---- -- -- --

TPll Removal Tolal TPU Rem. Flulds Recov. 

tPMrlJ lbsn11 (cumulauve lbs) 1Es1lm gals) 

---- . 

-

-

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

. ·-

0,,.. = (60 sedmin)( 1 ·D.,,)(V)(A)(528°RH ,) 

PMH. =Cg (0,..,)(60 111i11/111) 

Well E1111ai11 W611 Enllain Wtdl Enlrain 

("I l!JI J>~1·1h n•ul llu11th f'l lul Oeplh 

-- ._ __ ---- -----
----- --· -- -----
---- -- -- ·-----
---- --· -- -----
-- -- ·-- --· -- ·--
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Aggressive Fluid Vapor Recovery Report 
MCAS Cherry Point, North Carolina 

Site Name: MCAS Cherry Point, NC Incident#: 
~-------Site Location: Bldg 296 Site Priority Rank: 
~-------Work Plan Ref: 

Report Date: 
Event#: 

Event Date: 3122198 

Free Prod Type Diesel 
Wells Gauged: 65GW25 65GW22 65GW23 65GW32 65GW04 65GW05 65GW06 

Free Prod. Thickness: 1.37 0.23 

AFVR Wells Selected: x x 
Observ. Wells Selected: x x x x x 

Event Duration: 4 HOURS -----Stack TPH Recovery (lbs): 13.91 
Stack TPH Recovery (gals): 1.962 

Total Est. Fluids Rec.: 600 

Conclusions and A total of approximately 13.9 pounds or 1.9 gallons of hydrocarbons have been removed 

Recommendations: from the site during this event. 

Prepared By: 

Reviewed By: 
OHM Remediation Services 

Attachments: Tables 1, 2, 3, calculations 

UST 1640 Page 1 11/26/97 
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Facility: Bldg 296 
MCAS Cherry Point, North Carolina 

Baseline Data -AFVR and Observation Wells 

WEU llENTIFICATION 85GW25 85GW22 65GW23 
AFVR WEU (YES/NO) NO NO NO 
WEU DEPTH (FT 111.S) 17.66 17.3 16.8 
DIAMETER (INCH) 2 2 2 
DEPTH TO PRODUCT (FT} N N 
DEPTH TD WATER (FT} 9.82 9.23 9.26 
PRODUCT THICKNESS (FT} 

SCREEN INTERV. (FT BLS) I 

Water level Measurements - Observation Wells (from TOG) 

1000 0:16 9.89 9.31 9.34 

1015 0:30 9.91 9.35 9.42 

1030 0:45 9.98 9.33 9.45 

1045 1:00 9.94 9.41 9.45 

1100 1:15 9.95 9.41 9.48 

1116 1:30 9.95 9.42 9.46 
1130 1:46 9.98 9.40 9.47 
1145 2:00 9.96 9.43 9.47 
1215 2:30 93.98 9.43 9.47 
1245 3:00 10.00 9.45 9.54 
1315 3:30 10.01 9.45 9.60 
1345 4:00 10.03 9.49 9.63 

4:30 10.08 9.58 9.75 

5:00 

UST 1640 

N 

Aggressive Fluid Vapor Recovery (AFVR) 
Monitoring Well Data 

TABLE 1 

Date 3/22198 

85GW32 85GW04 &5GW05 &SGWO& 

NO YES NO YES 

16.45 21.4 21.4 19.2 

2 2 2 2 

0.00 11.86 0.00 12.00 

9.59 13.23 11.69 12.23 

1.37 0.23 

N = None MeasuredObserved 

9.33 11.84 

9.44 11.96 

9.45 12.04 

9.45 12.07 

9.48 12.12 

9.48 12.12 

9.49 12.12 

9.49 12.14 

9.50 12.23 

9.51 12.23 

9.53 12.23 

9.58 12.32 

9.72 14.23 12.60 12.79 
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Facility: Bldg 296 

MCAS Cherry Point, North Carolina 

AFVR Stack Measurements 

Stack Diameter 6inches 

FID Calibration Gas Methane 

Calibrated yes/no yes 

Start Time 845 

Date 

Aggressive Fluid Vapor Recovery (AFVR) 
Discharge Stack Data 

TABLE 2 

3/22198 Initials 

( 

:::::::~~~~!:'.::::: :::::~~~~~~~:::: :::::~k:::::::::::::::::::: ::::::F:~~::::::::::::::::::::::: y~~¥-~~::::::::::::::::::: .:1~~1r::::::::::::::::: ::~i~:~~~~c:::::::::::::: !~H:~~~~~~(::::::::::::::::::::: :r~~t:•!~~:~~?::::::: ::::::::: ~'~~~·~~~~~::::::::::::::::::: 
::::::::::::::::::::::: .:::::::n!ll~::::::: ::::::(~~:::::::::::::::::::::::: ::::<PP.iilf::::::::::::::::::: :::W!~~~f:::::c~?~~~f ::::f.j:}.::::::::::::::::::::: :::W.faj:::::~~~: (PM~s):i~f:::::::::::::::::::::::: {c!i~~!a.11y~:i~~>:::::::::: ::::::::: (Est0:i;:9~i~)::::::::::::::::::::: 

03/22198 0:00 8% 1,858.0 2.6 50 99.1 9.28 2.3 
0900 0:15 5% 1,813.0 2.6 50 99.1 9.06 4.6 
0915 0:30 5% 1,509.0 1.9 51 72.4 5.51 6.0 

0930 0:45 5% 1,083.0 2.2 57 83.8 4.58 7.1 

0945 1:00 5% 870.0 2.7 59 102.9 4.51 8.2 

1000 1:15 5% 688.0 2.4 62 91.4 3.17 9.0 

1015 1:30 5% 655.0 2.6 64 99.1 3.27 9.8 

1030 1:45 4% 546.0 2.2 64 83.8 2.31 10.4 

1045 2:00 4% 512.0 2.4 64 91.4 2.36 11.0 

1115 2:30 4% 585.0 2.3 64 87.6 2.59 12.3 

1145 3:00 4% 428.0 2.2 64 83.8 1.81 13.2 

1215 3:30 1% 101.0 2.1 65 80.0 0.41 13.4 600.0 
1245 4:00 1% 213.0 2.4 68 91.4 0.98 13.9 
1315 4:30 

1345 5:00 

5:30 

6:00 
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Facility: Bldg 296 

MCAS Cherry Point, North Carolina 
Date: 3/22198 

( 

Aggressive Fluid Vapor Recovery (AFVR) 
Summary of Free Product Recovery Events 

TABLE 3 

( 

Hydrocarbon =diesel :::::::::::::::::::::::AF.VR:WELLS:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: MO.~ITORIN.G'.W~LLS::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

:::event:#:· :::Date::: :Rec:Prod: :ReC.:PrO.di ::totarc.um: :::::::i.:;e.ver::::: 65GW04 65GW05 65GW06 65GW25 65GW22 65GW23 65GW32 <<<<<< :<:>>> {ji~$){/ :)::(g~r~):> t!~f ~~::~~~~ :::<tf:T:Q¢f 
INITIAL 7/1/98 56.5 7.9 56.5 Product level 12.86 12.65 12.91 

Water level 14.18 12.93 13.78 10.81 10.21 10.26 10.23 

2 4/6/98 10.4 1.4 57.9 Product level 12.29 12.02 12.33 

Water level 12.94 12.05 12.63 10.15 9.57 9.59 9.59 

3 3122/98 13.9 1.9 59.8 Product level 11.86 12 

Water level 13.23 11.69 12.23 9.82 9.23 9.26 9.27 

4 Product level 

Water level 

5 Product level 

Water level 

6 Product level 

Water level 

7 Product level 

Water level 

8 Product level 

Water level 

Notes: N= No product measured/observed Diesel sp gr= .85 or 7.09 lbs/gal gas sp gr = . 75 or 6.25 lbs/gal 
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Discharge Stack Hydrocarbon Removal Calculations 

ElapTlme FID(PPM) M.JK.. 

0 1858 13.467 

15 1813 13.467 

30 1509 13.467 

45 1083 13.467 

60 870 13.467 

75 688 13.467 
90 655 13.467 

105 546 13.467 

120 512 13.467 

150 585 13.467 

180 428 13.467 

210 101 13.467 

240 213 13.467 

270 13.467 

300 13.467 

360 13.467 
390 13.467 

a) gasoline 128 g/mole 

b) dlesel 202 g/mole 

UST 1640 

Site= Bldg 296 

Flow 

Convfactor a.. 

6.2430E-08 QQ.06 

6.2430E-08 QQ.06 

6.2430E-08 72.39 

6.2430E-08 83.82 

6.2430E-08 102.87 

6.2430E-08 91.44 
6.2430E-08 QQ.06 

6.2430E-08 83.82 

6.2430E-08 91.44 

6.2430E-08 87.63 

6.2430E-08 83.82 

6.2430E-08 80.01 

6.2430E-08 91.44 

6.2430E-08 0.00 

6.2430E-08 0.00 

6.2430E-08 0.00 
6.2430E-08 0.00 

Hydrocarbon type = 
K=1 

Mg= MW= 

diesel Kg= 

Mg/Kg= Cgm= 

3/22/Q8 

Rem Rate 

con.tac lbs/hr 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 
60.00 

dlesel 

methane gas 

202 g/mole 

g.28 
g_os 

5.51 

4.58 

4.51 

3.17 
3.27 

2.31 

2.36 

2.59 

1.81 

0.41 

0.98 

0.00 

0.00 

0.00 
0.00 

lbs/lnterv 

2.32 

2.26 

1.38 

1.14 

1.13 

0.79 

0.82 

0.58 

0.59 

1.29 

0.90 

0.20 

0.49 

0.00 

0.00 

0.00 
0.00 

15 dsm3/1.0e6 convfactor 

13.4667 

cal l 

Initials ____ _ 

Qstd Cale Worksheet 
Cumulatlve veloclty veloclty Area temp factor Flow 

lbs removed ( m/sec) (ft/sec) 1-Bws (ft2) 528/stack T Con fa. Qstd 

2.32 2.60 8.530 0.980 0.196 1.008 60 99.06 
4_5g 2.60 8.530 0.980 0.196 1.008 60 99.06 

5.96 1.90 6.234 0.980 0.196 1.008 60 72.39 

7.11 2.20 7.218 0.980 0.196 1.008 60 83.82 

8.24 2.70 8.858 0.980 0.196 1.008 60 102.87 

9.03 2.40 7.874 0.980 0.196 1.008 60 91.44 

9.85 2.60 8.530 0.980 0.196 1.008 60 99.06 

10.43 2.20 7.218 0.980 0.196 1.008 60 83.82 

11.02 2.40 7.874 0.980 0.196 1.008 60 91.44 

12.31 2.30 7.546 0.980 0.196 1.008 60 87.63 

13.21 2.20 7.218 0.980 0.196 1.008 60 83.82 

13.42 2.10 6.890 0.980 0.196 1.008 60 80.01 
13.91 2.40 7.874 0.980 0.196 1.008 60 91.44 

0.00 0.00 0.000 0.980 0.196 1.008 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.008 60 0.00 

0.00 0.00 0.000 0.980 0.196 1.008 60 0.00 
0.00 0.00 0.000 0.980 0.196 1.008 60 0.00 

Conversion factor fUsec 3.2808 TempoR 524 

Bws = water vapor"/o (perry's) Temp= 64 

68= 0.003 528/Stack 1.008 

83= 0.025 

87= 0.028 

108= 0.058 
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Facility Ckr. ft 
Location $1.{f "'J .,ztk 

Angressive Fluid Vapor R,_ 'ery (AFVR) Oata Sheet 

Baseline Data - AFVR and Obsorvalion Wells Date·~ Initials j/"'1-, Project# 

wEll IUElllll'ICA110H /. C-~1 J"Je' /f. 'iLt • .ID L-'/ ) "1 .;> L <".C1~,1 ~.!7 
•"'-'.ll lllAME ICll "" ~--- --~-- .2'' -
.vr:u 11£1•11111r11ruca 17.66 -J2J.a_ "'" "· Y,s= 
:\fVll Wl:ll (YI SlllOJ 

J.1.D. A,lQ Ala A) 11. • ' . • 
llf.l' 111 I 0 PflflUUC r lfl I # µ . l/l,./ IV 
1IEPlll lOWAIC:lllfll Cj i';l 'l,;J.3 9:. .:z(, Cf.!l? 
1•UOD11C I llllCICllESS If 11 

~ fl1. flL. {E. 
!iCREEll llllEnv 1n ltl SI 

Water level and Vacuum Measurements - Observation Wells 
Well# 

. C.C:,f• :?S ~£.C::~ ·:L.l t:..l:~1 -'A -~~.c 
'·" 7 Actual Elapsed Walor Vac Water Vac Wat11r Vac Wal or Vac 

Time Time lloplh -1110 Doplh .. 11.0 Uoplh .. 11,0 Ooplh "11,0 

lllillilllbilSt= 000 '1-'i2 1-~3 ?.~t '1.2? -- --
0~"" OIS ~ :L.11. 'LJ.t.. .,,g-3_ -- ·-- -- --
011.s- 0 30 2!lL 1...1£ M2.. J!t!t. -- I- -- --
01.lt> 0 45 9.11 ?,.$3 ~ ~ -- -- --
IJ9~S 1.00 ~ 9. 1H ~ 'll£.. -- ·--

/.0 plJ 1·1s ~ z.fL 'i..!1£. tii... -- - --· ---
ioJC 1.30 Ms... "· '/;} '1.t..~ '1..!1i_ -- -- -- --
/tJ,J.Q I 45 Cf.&it .2h 'l..~ '1.il.. . --· -- ---· ·--.. 
,, 'IS' 2 00 ~ Z!f1_ ~'£1.. 9..!11 - -- -- -- --
JI 1S- 230 9.91 ..2!l ~!.Z '?.Sil - -- -- -- --
11'1$ JOO 

~ .w .!l.h. ML --·- -- -- -- ·--
t;>I,£ l 30 1111 • .111 ~ .2.....&JL 2 . .n -- -- --
l~U 4 00 ~ '· \'? ~ ZH. -- -- -- --
IJ'IS'" 4 30 ~ ~ 1.'1S. ?.?;i -- - -- --

500 

A.cldilonal Commenls/Obsorvallons 

Noh! Water k:vi.l 111ea!outements ate lle11ths liom •••11 ul casm!J 

I/..<""~' .J,."' /. L/', IA .i- ~.II~ 'd' 
.;z ,, 02 ,, 7" .. 

' 
OlL "ii 31 .z/d /9.-ilo · 

!fas ~~ill 4 . ......_. ~c; 
-v .U..a., Al R-·a ~ 

- /J .;z3 //,,, 12·=23 
t3~ ¢ .:/.J. 

ti = Nol olisorve<.1t1>1ese11I 

t:. .-1:" L rA Jn 'I . /!' rhL tA c;' i . ..r6U11l 
Waler Vac Waler Vac Waler Vac Waler Vac Water 
Doplh "1110 Oe11lh "1110 Depth "11,0 De11lh "1110 Oeplh 

---- /.J,,':13 -- LL.1tL --~ -- --
---- -- --- all- -- ---- --
---- ---- LCif,._ ---- ·----
---- ---- 1U!L ------
---- -- ·-- DdL. ------
---- ---- aa... -- ---- --
------ -- u:1i. --------
--,_ -- -- .!l2i.a. -- --e-- --
---- ---- .IU!f_ -- ----
--------~ -- ---- --
---- ----· au_ -- ------

~-J.J..f ----- ---- ---- --
---- ---- aJ:L ------ --

IN ..!r.I lll.tL 4m. -- -- ----

AFVH Dalas ... 

I 

' 

Vac Waler. Vac 
.. 11~0 Deplh "'11,0 

------ -· 
------ --
-- ---- --

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

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

---- --
-- ·---- -· 
-- ------
-- -- -- --· 

--- --- -- --
-·- ----- -
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Facilily . ('hury It 
Location. ll.l"J ~(. 

Aggressive Fluid Vapor ft ( ~ry (AFVR) Data Sheet 

AFVR Stack Measurements Date 11:2¢' 
!Pt't.S: 

lnitials__4_ __ Project# _.L_~_,_¥_ 
I 

Slack Diarneler Start Time 
FID Calibia1ion Gas Melhana 
Callb1aled yes I no -*·"'"'-$ __ 

Calculated From flelll Dala 

Aclual ElaJ>Sod LEL FIO Vuloclly t,11" Tamil Air flow Mass Cone. Mass Co11c STP TPll Romoval Tolal TPll Rem. 
Time lhne lllpRl DI%) (ppm) ~(II/sec) ("fl tl>CfM) <calc> (~u•n <ca le> Cu <ca le> (PMflul ll.Js/h1 (cumulative Ills) 

IJH't5 000 J._ fi.!_f_ _ . ~I(., ..S~'L_ -----
.O~~ 0.15 .....s:- ~- d·f.. SoF ----· oicus 0.30 -~- _JS"'l _!..!}_ __ ~L'F __ --
tJ"'tJO 0 45 -5.. ~of.3- -:J~.2 $iC' -- --
_()~5"_ 1:00 ..). fl']L _..2.,2 __ 2~-
_f()Oe> 1.15 __£_ __ Jtt_ ~'L_· _ n'J:. __ --·----
/0/$"_ I JO _r "55_ -~" .J'l'I' - - . -
/O )11 1:45 _f ~ ~.). _,'1'£ _ -· -- - ----- -------- -------

/l'IS- 2 00 _!f__~ -- _£a -2.t. ~ ~r - -· ·-· ·----·· ------
//IS° "2"30 

_!:J -· . .:5..t5 - -411_. - ..lz~E. -. 
300 ---# .'a9 -~~--·-· -',,';::-il'lr -- -

/31$' J JO _L . .LO/_ __ __;,/ .... -~ -- ·- -·---
_/}t~_ 4·00 / ,2/J _..,.~_ t.rY . -

_ __ ,,, __ 
JJ/S" ·4"30 

-----· ··------ ------· 
IJ.fU' 500 . -

JU 2 

Flulds Racov. 

(Esllm yals) 

--
I 

0,1,1 c flow in Shi thy SC.FM Q"~ = (60 sec/min)( I ·Dw1)(V)(A)(528°Rff ,) 

l'Mllu = Pollutaul Mas~ rt11111ovat ll.Js/111 PMHu :: Cg (0, ... )(60 111in/h1) 

System Vacuum Measurements (Vac Truck and AFVR Wells) 

Actual E"1psed Vac Truck Well ~nlrni Well Entrain Well E111rab1 Well E11lraln Well E11l1alr1 Wtll Ent1ai11 Well Entrain Wen Eulrain Well En11aln 

Tune T1111e r1191 IRPM) r11g1 0Cf1lh fll!J) l>t..11111 l"tlg) IJ11plh f't 19) 011.,ih ("I l!J) llo!plh r11u> l)el'lh ("Ilg) l>!i!JJlh (""Ilg) l).:plh ("I ly) Oeplh 

U'ls - -~ .. J::_ /'-. .~ -- --- --- -- -- --· ·---- --· --- -- ·-- --------- ----
~.r__ -Lb- _Li __ ~ ---- -·- -- -- -- ~· -- -------- -- -- ---- ----
_lo'IS .. ~,,,.. _ _A 5., -- -- -- -- -- ---- -- -- ---- --· ----- --- -- ·-- - --
,,~~ l.~1-. -1.k- .5» ---- --·- -- ---- ·------· ---- --- ---- ---- ----
La ls !lik._ _jJt_ .JfJ2-. --·- ---· ---- -- . ----- ----· ---- -- -- ---- -----
'""S' "/-h ,,._ ,., ',.,. 

tlfJICl nl!r.nrrl f11h.1111111P.11l rkl'll• ol hose Ill lo:1:l l1c:luw To1> "'well C:ISlll!I 

lluh: ICm 11111 v ... •1•1111 h1t111 r,1VH1:•ll1H.lh111.·mll~1111111Ill::.111u11.111y 



rr f 
hca.jl5!/ tfr'g ii & Rt? (/l ··~) L11/d' ''""'"' ,../ tMc.d-

.../ 

;z:_l .1'3.4£ 
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Aggressive Fluid Vapor Recovery Report 
MCAS Cherry Point, North Carolina 

Site Name: MCAS Cherry Point, NC Incident#: 
~~~~~~~-

Site Location: Bldg 296 Site Priority Rank: 
~~~~~~~-

Work Plan Ref: 

Report Date: 
Event#: 

Event Date: 416198 

Free Prod Type Diesel 
Wells Gauged: 65GW25 65GW22 65GW23 65GW32 65GW04 65GW05 65GW06 

Free Prod. Thickness: 0.65 0.03 0.3 

AFVR Wells Selected: x x x 
Observ. Wells Selected: x x x x 

Event Duration: 4 HOURS 
Stack TPH Recovery (lbs): 

-1-0.-4-0 __ _ 

Stack TPH Recovery (gals): 1.466 
Total Est. Fluids Rec.: 750 

Conclusions and A total of approximately 56.4 pounds or 7.9 gallons of hydrocarbons have been removed 

Recommendations: from the site during this event. 

Prepared By: 

Reviewed By: 
OHM Remediation Services 

Attachments: Tables 1, 2, 3, calculations 
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Facility: Bldg 296 
MCAS Cherry Point, North Carolina 

Baseline Data -AFVR and Observation Wells 

WELL IDENTIFICATION 15GW25 15GW22 &5GW23 
AfYR WEU (YEllNO) NO NO NO 
WELL DEPTH (FT BLS) 17.66 17.3 16.8 
DIAMETER (INCH) 2 2 2 
DEPTH TD PRODUCT (FT) N N N 
DEPTH TO WATER (FT) 10.15 9.57 9.59 
PRODUCT THICKNESS (FT) 

SCREEN INTERV. (FT BLS) 

Water level Measurements - Observation Wells (from TOC) 

Aggressive Fluid Vapor Recovery (AFVR) 
Monitoring Well Data 

TABLE 1 

Date 4/6/98 

&5GW32 65GW04 &5GW05 &5GWO& 

NO YES YES YES 
16.45 21.4 21.4 19.2 

2 2 2 2 

0.00 12.29 12.02 12.33 

9.59 12.94 12.05 12.63 

0.65 0.03 0.30 

N = None MeasuredObserved 

:;:;:;:;~i!t!i// :~!8P.S!i!I:: ~!I;:;:;:::;:;:;:;:;:;:;:;:;: 1(11!1!1;:;:;:;:;:;:;:;:;:;:;:;:;: 1(11!1!1;:/;:;:;:;:;://;: Y'.(~:::<;:;:;:;:<;:;:;:;:; lr'.'!i~;:;:;:;:;:;:;:;:;:;:;:;:;: l!'J!i!I;:;:;:<;:;:;:;:;:;:;:;:;: '!"'!~>:;:;:;:;:;:;:;:;:;:::;: ;:;::lr'.'!i~::;:;:;:::::;:;:;::: :;:;:;:~i!I!:;:;:;:;:::;:;:;:::;:;:: ·:·:·\'l!e.n::;:<;:::;:;:;>:;:;:;: 
;:::::::::::::::::::::: ::::t1ifi«i:::: ~~f.!~:::;:::::::: ~j;j~:j<i:~(::::::::::: ~j;j~:iQ:~(::::::::::: Q~P.1~:1;;:~~tj:;::::::::: p~j;j~:jc!:~~~::::::::::::: r>.~~f.i~:::::::::::: Q~P.1~:1;;:~~tj:::;:::::::: Q~P.1~:1;;:~~tj:;:::::::::: ciiiP.t~~~~~::::::::::::::::: cy~P.li>:ti>:~tj::::::::::;::::• 

04/06198 0:00 10.15 9.57 9.59 9.59 12.94 12.05 12.63 

1000 0:15 10.23 9.69 9.81 9.92 

1015 0:30 10.24 9.74 9.85 9.95 

1030 0:45 10.25 9.75 9.86 9.98 

1045 1:00 10.25 9.76 9.86 9.99 

1100 1:15 10.26 9.77 9.87 10.00 

1115 1:30 10.27 9.80 9.87 10.01 

1130 1:46 10.27 9.88 9.89 10.01 

1145 2:00 10.28 9.88 9.90 10.02 
1215 2:30 10.29 9.88 9.91 10.04 
1245 3:00 10.31 9.88 9.92 10.06 

1316 3:30 10.31 9.89 9.92 10.07 

1345 4:00 10.38 10.06 10.05 10.22 13.30 13.02 15.08 

4:30 

5:00 
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Facility: Bldg 296 

MCAS Cherry Point, North Carolina 

AFVR Stack Measurements 

Stack Diameter 6inches 

FID calibration Gas Methane 

calibrated yes/no yes 

Start Time 945 

Date 

Aggressive Fluid Vapor Recovery (AFVR) 
Discharge Stack Data 

TABLE 2 

4/6/96 Initials 

\l\r;t() :iii:~ttt!{ /:l~i::i{}iiii::::i) ju:.:~:::i)ll}}l\ t~~iri:i:~1j~iij· J~ttl)li\/\/ ::~~l:i:~iw.;: r;z~~~:~tH:/~/HH: I.t.t.Jrz~~~~:///(U ~~w*:~:~t\H > u 
04/06/98 0:00 9% 1,674.0 2.4 59 89.9 7.59 1.9 

1000 0:15 11% 1,257.0 1.8 59 67.4 4.27 3.0 

1015 0:30 2% 868.0 1.7 64 63.7 2.79 3.7 

1030 0:45 0% 787.0 2.8 70 104.9 4.16 4.7 

1045 1:00 4% 637.0 3.0 72 112.4 3.61 5.6 

1100 1:15 0% 587.0 2.7 72 101.1 2.99 6.4 

1115 1:30 0% 494.0 2.3 74 86.1 2.15 6.9 

1130 1:45 0% 484.0 2.3 73 86.1 2.10 7.4 

1145 2:00 0% 404.0 2.3 73 86.1 1.76 7.9 

1215 2:30 0% 409.0 2.3 73 86.1 1.78 8.7 

1245 3:00 0% 312.0 2.2 73 82.4 1.30 9.4 

1315 3:30 0% 273.0 2.2 76 82.4 1.13 10.0 750.0 

1345 4:00 0% 219.0 2.1 76 78.7 0.87 

4:30 

5:00 

5:30 

6:00 
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Facility: Bldg 296 

MCAS Cherry Point, North Carolina 
Date: 416198 

Aggressive Fluid Vapor Recovery (AFVR) 
Summary of Free Product Recovery Events 

TABLE3 

:::Event:#:: :::DaEtV ::Rec:Prod: :Rec:P.rod: ::Tobd:Cuiif :::::::Lever::::: 65GW04 65GWOS 65GW06 65GW25 65GW22 65GW23 65GW32 <<<<<< :<:>>> /j~~~L> :}:(o~t:~i<: (!~~f ~~::4~~~ :::<ffw¢k 
INITIAL 7/1/98 56.5 7.9 56.5 Product level 12.86 12.65 12.91 

Water level 14.18 12.93 13.78 10.81 10.21 10.26 10.23 

2 4/6/98 10.4 1.4 57.9 Product level 12.29 12.02 12.33 

Water level 12.94 12.05 12.63 10.15 9.57 9.59 9.59 

3 Product level 

Water level 

4 Product level 

Water level 

5 Product level 

Water level 

6 Product level 

Water level 

7 Product level 

Water level 

8 Product level 

Water level 

Notes: N= No product measured/observed Diesel sp gr = .85 or 7 .09 lbs/gal gas sp gr= .75 or 6.25 lbs/gal 
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Discharge Stack Hydrocarbon Removal Calculations 

ElapTlme FID (PPM) M.,IK., 

0 1674 13.467 

15 1257 13.467 

30 868 13.467 

45 787 13.467 

60 637 13.467 

75 587 13.467 

90 494 13.467 

105 484 13.467 

120 404 13.467 

150 409 13.467 

180 312 13.467 

210 273 13.467 

240 219 13.467 

270 13.467 

300 13.467 

360 13.467 
390 13.467 

a) gasoline 128 g/mole 

b) diesel 202 g/mole 

UST 1640 

Site= Bldg 296 

Flow 

Conv Factor ~ 

6.2430E-08 89.89 

6.2430E-08 67.42 

6.2430E-08 63.67 

6.2430E-08 104.88 

6.2430E-08 112.37 

6.2430E-08 101.13 

6.2430E-08 86.15 

6.2430E-08 86.15 

6.2430E-08 86.15 

6.2430E-08 86.15 

6.2430E-08 82.40 

6.2430E-08 82.40 

6.2430E-08 78.66 

6.2430E-08 0.00 

6.2430E-08 0.00 

6.2430E-08 0.00 
6.2430E-08 0.00 

Hydrocarbon type = 
K=1 

Mg= MW= 

diesel Kg= 

Mg/Kg= Cgm= 

416198 

Rem Rate 

con.tac lbs/hr 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 
60.00 

diesel 

methane gas 

202 g/mole 

7.59 

4.27 

2.79 

4.16 

3.61 

2.99 

2.15 

2.10 

1.76 

1.78 

1.30 

1.13 

0.87 

0.00 

0.00 

0.00 
0.00 

lbs/lnterv 

1.90 

1.07 

0.70 

1.04 

0.90 

0.75 

0.54 

0.53 

0.44 

0.89 

0.65 

0.57 

0.43 

0.00 

0.00 

0.00 
0.00 

15 dsm3/1.0e6 conv factor 

13.4667 

cak 

Initials ____ _ 

Qstd Cale Worksheet 
Cumulatlve veloclty veloclty Area temp factor Flow 

lbs removed ( m/sec) (ft/sec) 1-Bws (ft2) 528/stack T Con fa. Qstd 

1.90 2.40 7.874 0.980 0.196 0.991 60 89.89 

2.97 1.80 5.905 0.980 0.196 0.991 60 67.42 

3.66 1.70 5.577 0.980 0.196 0.991 60 63.67 

4.70 2.80 9.186 0.980 0.196 0.991 60 104.88 

5.61 3.00 9.842 0.980 0.196 0.991 60 112.37 

6.36 2.70 8.858 0.980 0.196 0.991 60 101.13 

6.89 2.30 7.546 0.980 0.196 0.991 60 86.15 

7.42 2.30 7.546 0.980 0.196 0.991 60 86.15 

7.86 2.30 7.546 0.980 0.196 0.991 60 86.15 

8.75 2.30 7.546 0.980 0.196 0.991 60 86.15 

9.39 2.20 7.218 0.980 0.196 0.991 60 82.40 

9.96 2.20 7.218 0.980 0.196 0.991 60 82.40 

10.40 2.10 6.890 0.980 0.196 0.991 60 78.66 

0.00 0.00 0.000 0.980 0.196 0.991 60 0.00 

0.00 0.00 0.000 0.980 0.196 0.991 60 0.00 

0.00 0.00 0.000 0.980 0.196 0.991 60 0.00 
0.00 0.00 0.000 0.980 0.196 0.991 60 0.00 

Conversion factor ft/sec 3.2808 TempoR 533 

Bws = water vapor% (perry's) Temp= 73 

68= 0.003 528/Stack 0.991 

83= 0.025 

87= 0.028 

108= 0.058 
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Aggressive Fluid Vapor Recovery Report 
MCAS Cherry Point, North Carolina 

Site Name: MCAS Cherry Point, NC Incident#: --------
Site Location: Bldg 296 Site Priority Rank: --------

Work Plan Ref: 

Report Date: 
Event#: 

Event Date: 111/98 

Free Prod Type Diesel 
Wells Gauged: 65GW25 65GW22 65GW23 65GW32 65GW04 65GW05 65GW06 

Free Prod. Thickness: 1.32 0.28 0.87 

AFVR Wells Selected: x x x 
Observ. Wells Selected: x x x x 

Event Duration: 3-1/2 HOURS -----Stack TPH Recovery (lbs): 56.45 
Stack TPH Recovery (gals): 7.962 

Total Est. Fluids Rec.: 500 

Conclusions and A total of approximately 56.4 pounds or 7.9 gallons of hydrocarbons have been removed 

Recommendations: from the site during this event. 

Prepared By: 

Reviewed By: 
OHM Remediation Services 

Attachments: Tables 1, 2, 3, calculations 
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Facility: Bldg 296 
MCAS Cherry Point, North Carolina 

Baseline Data - AFVR and Observation Wells 

rNEU IDENTIFICATION 85GW25 85GW22 85GW23 

AFVR WEU (YES/NO) NO NO NO 

rN£U DEPTH (FT BLI) 17.66 17.3 16.8 
DIAMETER (INCH) 2 2 2 

DEPTH TO PRODUCT (FTJ N N 
DEPTH TO WATER (FTJ 10.81 10.21 10.26 

PRODUCT THICKNESS (FTJ 

SCREEN INTERV. (FT BLSJ 

Water level Measurements - Observation Wells (from TOC) 

07/01198 0:00 10.81 10.21 10.26 

0900 0:15 10.80 10.40 10.43 

0915 0:30 10.90 10.45 10.47 

0930 0:45 10.90 10.46 10.48 

0945 1:00 10.91 10.46 10.49 

1000 1:15 10.91 10.46 10.49 

1015 1:30 10.92 10.47 10.50 

1030 1:45 10.92 10.47 10.50 

1045 2:00 10.92 10.47 10.50 

1115 2:30 10.94 10.49 10.52 
1145 3:00 10.95 10.53 10.55 
1215 3:30 10.96 10.59 10.54 

4:00 

4:30 

5:00 

UST 1640 

N 

~ 

( 

Aggressive Fluid Vapor Recovery (AFVR) 
Monitoring Well Data 

TABLE 1 

Date 7/1/98 

85GW32 85GW04 65GW05 65GW08 

NO YES YES YES 
16.45 21.4 21.4 19.2 

2 2 2 2 

0.00 12.86 12.65 12.91 

10.23 14.18 12.93 13.78 

1.32 0.28 0.87 

N = None MeasuredObseived 

10.23 14.18 12.93 13.78 

10.49 

10.57 

10.58 

10.58 

10.58 

10.58 

10.58 

10.59 

10.59 

10.65 

10.62 15.00 14.10 14.93 
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Facility: Bldg 296 

MCAS Cherry Point, North Carolina 

AFVR Stack Measurements 

Stack Diameter 6inches 
FID Calibration Gas Methane 
Calibrated yes/no yes 
Start Time 845 

Date 

Aggressive Fluid Vapor Recovery (AFVR) 
Discharge Stack Data 

TABLE 2 

7/1/98 Initials 

0900 0:15 20% 84.3 9,678.0 2.3 82 41.13 

6,658.0 2.4 84 0915 0:30 18% 87.9 29.53 
0930 0:45 16% 4,547.0 2.5 84 91.6 21.00 
0945 1:00 16% 3,718.0 2.3 86 84.3 15.80 
1000 1:15 16% 2,237.0 2.4 86 87.9 9.92 
1015 1:30 8% 2,023.0 2.4 86 87.9 8.97 
1030 1:45 8% 2,006.0 2.4 86 87.9 8.90 
1045 2:00 8% 1,820.0 2.4 87 87.9 8.07 
1115 2:30 8% 1,555.0 2.3 90 84.3 6.61 
1145 3:00 0% 840.0 2.4 93 87.9 3.73 

3:30 0% 737.0 2.4 93 87.9 3.27 
4:00 0.0 0.00 
4:30 
5:00 

5:30 

6:00 

UST 1640 Page 3 
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31.5 
36.7 

40.7 

43.2 

45.4 

47.6 
49.7 
53.0 

54.8 

56.5 500.0 
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Facility: Bldg 296 

MCAS Cherry Point, North Carolina 
Date: 11119a 

Aggressive Fluid Vapor Recovery (AFVR) 
Summary of Free Product Recovery Events 

TABLE 3 

:::Event:#:. :::oattV :Rec:Prod: :Rec:Prod; ::Totarcum: ::::::Le.vet:::: 65GW04 65GW05 65GW06 65GW25 65GW22 65GW23 65GW32 <<<<<< :<:>>> <a~~~V> <::(g~l:~f / {!~~):~~::~~~~ jfff.9¢k 
INITIAL 7/1/98 56.5 7.9 56.5 Product level 12.86 12.65 12.91 

Water level 14.18 12.93 13.78 10.81 10.21 10.26 10.23 

2 Product level 

Water level 

3 Product level 

Water level 

4 Product level 

Water level 

5 Product level 

Water level 

6 Product level 

Water level 

7 Product level 

Water level 

8 Product level 

Water level 

Notes: N= No product measured/observed Diesel sp gr= .85 or 7.09 lbs/gal gas sp gr= .75 or 6.25 lbs/gal 
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Discharge Stack Hydrocarbon Removal Calculations 

ElapTlme FID (PPM) MJK.. 

0 11967 13.467 

15 9678 13.467 

30 6658 13.467 

45 4547 13.467 

60 3718 13.467 

75 2237 13.467 

90 2023 13.467 

105 2006 13.467 

120 1820 13.467 

150 1555 13.467 

180 840 13.467 

210 737 13.467 

240 0 13.467 

270 13.467 

300 13.467 

360 13.467 
390 13.467 

a) gasollne 128 g/mole 

b) diesel 202 g/mole 

UST 1640 

Site= Bldg 296 

Flow 

ConvFactor ~ 

6.2430E-08 91.58 

6.2430E-08 84.25 

6.2430E-08 87.91 

6.2430E-08 91.58 

6.2430E-08 84.25 

6.2430E-08 87.91 

6.2430E-08 87.91 

6.2430E-08 87.91 

6.2430E-08 87.91 

6.2430E-08 84.25 

6.2430E-08 87.91 

6.2430E-08 87.91 

6.2430E-08 0.00 

6.2430E-08 0.00 

6.2430E-08 0.00 

6.2430E-08 0.00 
6.2430E-08 0.00 

Hydrocarbon type = 
K=1 

Mg= MW= 

diesel Kg= 

Mg/Kg= Cgm= 

7/1/98 

Rem Rate 

con.tac lbs/hr 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 
60.00 

diesel 

methane gas 

202 g/mole 

55.28 

41.13 

29.53 

21.00 

15.80 

9.92 

8.97 

8.90 

8.07 

6.61 

3.73 

3.27 

0.00 

0.00 

0.00 

0.00 
0.00 

lbs/lnterv 

13.82 

10.28 

7.38 

5.25 

3.95 

2.48 

2.24 

2.22 

2.02 

3.30 

1.86 

1.63 

0.00 

0.00 

0.00 

0.00 
0.00 

15 dsm3/1.0e6 conv factor 

13.4667 

Ca 

Initials ____ _ 

Qstd Cale Worksheet 
Cumulatlve veloclty velocity Area temp factor Flow 

lbs removed ( m/sec) (ft/sec) 1-Bws (ft2) 528/stack T Con fa. Qstd 

13.82 2.50 8.202 0.980 0.196 0.969 60 91.58 

24.10 2.30 7.546 0.980 0.196 0.969 60 84.25 

31.48 2.40 7.874 0.980 0.196 0.969 60 87.91 

36.74 2.50 8.202 0.980 0.196 0.969 60 91.58 

40.69 2.30 7.546 0.980 0.196 0.969 60 84.25 

43.17 2.40 7.874 0.980 0.196 0.969 60 87.91 

45.41 2.40 7.874 0.980 0.196 0.969 60 87.91 

47.63 2.40 7.874 0.980 0.196 0.969 60 87.91 

49.65 2.40 7.874 0.980 0.196 0.969 60 87.91 

52.96 2.30 7.546 0.980 0.196 0.969 60 84.25 

54.82 2.40 7.874 0.980 0.196 0.969 60 87.91 

56.45 2.40 7.874 0.980 0.196 0.969 60 87.91 

56.45 0.00 0.000 0.980 0.196 0.969 60 0.00 

0.00 0.00 0.000 0.980 0.196 0.969 60 0.00 

0.00 0.00 0.000 0.980 0.196 0.969 60 0.00 

0.00 0.00 0.000 0.980 0.196 0.969 60 0.00 
0.00 0.00 0.000 0.980 0.196 0.969 60 0.00 

Conversion factor ft/sec 3.2808 TempoR 545 

Bws = water vapor% (perry's) Temp= 85 

68 = 0.003 528/Stack 0.969 

83= 0.025 

87= 0.028 

108= 0.058 

Page5 11/26/97 



a. 

.. 
~ 

m .. 

~-\ 

·Auurcsslve Fluid Vapor( ........ very (AFVR) Oala Slleel ( . 
Al· Vil IJ,11,1.,.,.. I' il!JU I 

F acUlly -C_.c;,oh .... c ..... r...., ... "'9--..... e ..... r-: __ 
l.ucallon 8!J, / ;!% 

Baseline Dala - AFVR and Obsorvillion Wells 

•"II 11 •"11.111• IC:.o.flClll 

............... 1111 

:11.11 llf 1'11111I111111.1 

"dVllWl.111\'ISlllllt Ni 
1 If 1• 111 111 rmmu1: 1 11 11 ,Al 

1111' Ill "'VM II 1111 11 '"I fit 
1•111>11111!1 l1111'1r11t:SS1111

1 
__ _,o __ _ 

·;1:1111111111(1n1 111111 s1 

Dale 'l/i)t11 

Wi!lur level amt Vacuum Mc;is11rcn11rnls - Ohse1valio11 Wells 
Wa:lil 

lnlllals /'t... 
• 

11 ·' tlul uhs1:1v<itllf11C:Sl!nl 

Project ti J'fJC ~ - ' 

Acl11al El~11solf Wt1lor Viic Wt1h11 Vac W;ilP.1 V11c W11lur V11c . Walor Vac Wnler Vac Wale1 Vac Waler Vac Walor Vac W.ilor Vac 

limo · limo l>ol'lh "1110 Uo1dh '"11 10 llul'lh ~- ll11t•ll1 "1110 llo11lh •• 11,0 Oeplh .. 11 10 1Jc11lh "11 10 nuplh " 11,o llo111h •• 11,0 ne11U1 +--··_11_,0_
1 
__ _ 

~;.,,,;~~·· -~-~~- ~ __ /QI----· /.d.~4. ··-·- /Jt~J -----· 
~~t> - ---~~ L~ -·-· jALJIJ -· .•. l.A.~J ·-··-·· ./.tJ,'/'i -·-- --- ---
8 . II )U 
._?...If---- ~- --- &!.l.S ·--- bl..9.7.. ·----·· /(}.£) --·-- ···- -·-· 

.l'-.f~e. -~- &!1!l -·-· b11-4" ··-- 14~:l8. -·--··- µJr·-·--- -- ·---
b9U'I"" -~~~- 1J1JL __ ~ -·· f/J.._!f..?_ JaSl. --· ___ _ 

)(}.''~ -' ·~- "UJ..5L -- U!!J.' ---- /f)..._'/j 11!.Sf --·-- --- ---
.L!U~. _ _!_2!_ ·/aU __ .14.!.0. ·--- /IJP. ·----· l~.rl ..; ___ --· -~-
·blJd ·-' ~:'.. ... &./.I,;/_ .1:~ 14!J.). ·- -- /.l..S.'1 ·--··· - 14_53. - -··- ---- --
.J..a..~s --2. ~·~- )ll:J;i __ ltl!l1 ____ 1aS11 .. ____ tL..i5 ··----· ____ _ 

LL.!~ ____::~_ f~:l!l.. ~ .&..'t:l. ---·· /A5;/_ ··---- /D-~ ·-·--- ·-- --
.(( t'S, __ !~~·--· /t1..9S .iC't-. .,,~.s1 111.ss .AJ,~ 
.-l'fil IS __!~~-- ~~ :i.~ ~ /.llS~ t!Q. ·-·-- __ . __ 

4ll0 

·llU 

Adtlllu1lill Cum111111lslOl1Se1vnllni1s 

-
I tnlD Wahn k1v•:l 11u111,111r.11\1J11ls ntb ""JllhS 1111111 l••I' 1111 ·'~"'!I 

o/'7/~2 G11 •r (I VA-c TR"'-°' 

ZS.4.. --· .l!t.L __ 11.J/!1 ___ ·-----· 

-· ... _ .. _ .. ___ ·- --------·------· --------·---------- --·-------·----- .. 



I 

..-t 
(T) 

~ 

Aggressive Fluid Vapor Recovery (AFVR) Data Sheet AfVll C>.ila~r" .. cl Page 2 

Facility _C..,_.,..hc...,.rr-.,..,._.~ .......... -­
l.ocallon Bl"J ZJ{, 

AFVR Stack Measurements 

Slack Diamdhll 6 h11:h1ts 

FID Catiluallon Gas Mell1ane 

lnllials /"'/.It'/ Project # l?.3t 'f 

Slarl Time 

Caklualud ~~I no -Jj~----= 
Calc11lal1!1I from l'lc:kl Dala 

7 

Aclual El•1>sud I El FIO Vuluclly Kp r T11111p Air flow Mass Cone. M.sss Cone STP f Pll Rumoval folal TPll Rum. Fhihls Hucov. 

111110 111110 (11p111 or % l b•p111) 1 ~ (11/sdi:) ("I·) (llCfM) <cal~> c,,. .. <cdlc:> cu <calc::. ll'Mll) lbs/hr (c.umula11v11 Ills) ti: ~lllll yal:;) 

.ll.8!t£ 000 ,J3Z ..J.L/lk'l ___ 4 .. s ___ ·--EL~------- ·---- ----
0?40 0.15 ,2p~ 

~ 
..d ... ..J.. _______ __ n~---- - ----- ------

fl.1.1.S- OlO -LR'l _il~.!L_ __ _ _3_'f.!.__. 

02.i.a.. 0 45 L'~-- -~-~ --2,..L_ ___ . _Kr__ 
a ?'f.r I 00 It:% J,?tf --~~---·--- --~'-"-- -----· 
/iJQ(/ I 15 _ _1.C.% -UJ7 _ _2,!L ___ _ ec!_ ____ ---- ----- -------·--· -----

..L.llS_ 130 8% ~2-I---· .-2..'i. ___ __ f/, .. ---- -
1·45 --~-- ._Rl_tJ.f2£._ -. ·--~----·- :&· .kL.3JJ..... ---- ·- --· ------ -·-·---

-'-48.S... 2 00 1% .....LBd.t2.. - --~-Y---- -- - ___ _gL_~------ ... ... -------
/l/S 2 JD V1' ._LS3.'£ .. __ ,Z.J__ --· ---~O..~-------- ---·---
11¥5 J DO 03 fl'IO -~~----- __ 7-_J_e__ ___ - --- - - ·------
.ill.£ 3 JD qz _u7 __ __J_(..'f_ _____ ···--'i.~---- - ----- ------

"00 -·-------- .... ____ --- ·------ .. .. -· ---........ -- H-00 ·-·· ---· ··---------·· -- ------- -
4 30 ---·-- -·-- ------ ···--·--- - ·-- ----- .... ------- ------ ---------
5 OD -·-- --· -------·· -..... -·-· --··· -----·----- ---------- --------· 

a ••• "' flow in Silt dry SCl'M 0,,... = (60 lloddminl( I· D .. ,l(V)(A)(520°1l/T ,I 

l'Mlly::. l'ulhclJlll M.1~~ lturnoval lbslhl l'Mlty" C:g (0,1J)(60 min/hr) 

Syslem Vacuum Measurcmenls (Vac Trncl< an~I AFVH Wells) 

.Ao;hlill El.apsutl Vac lruck Wull fnlrnl Wull fnlraln Wull Entrai11 Wull Enlraira WuU l:1111al11 Wull E11hal11 Wull E1111ai11 WoJll E11llai11 Wull E11t1ain 

hn.s I 111111 rt~JI (nl'MI n1u1 llu(llh ri •ul ll1:1•ll1 ("'I l!J) Uuplh n •!JI l>uplh ('"ll!J) Du1llh {"llgl Ueplh (""ll!J) lluplh ("ll!J) lh.:plh (""ll\Jl. Deplh 

.fJ.i.'t.$. S-fi.,;t_ 11.~-- ~Q_ ··- -· -- .... ·-. ···- -··--· -- ·------ ·----- ----- ·---·-· --- --- .. ____ -- -- --- ----_4,_Y.r. _//tn. .. _./f_ ~ --- -. - •.. .. . -.... ........ .... --. ... -.. ___ ,. -·--·- ·-- ... .. -·-.. - ---- -- ---·· -- --- --·- --- --

. 14-'!.S .flllt. r4 .. _jf ___ Sao_ .. __ 
... -- .. - ...... ----·-·· --- --·. ·-· ·- --- -·-- ---- --- --·- ----- --· ---- ·---· ·--

l't.S .... .Ju .. _ .Ii. ___ ~- - ... ·- - . .... - .. ·----- . --····- __ ... ·-·-·-· ·-·-·-·· ---- --- ---· -- -- --- --- ---
1J15. JY. 61: 14. St>a_ .. ... --- -· -- -·-·- . -·····--· ..... ·--·- --·--··· ------ . ---- ··--·-· ... -·---- ·---- ----

-- -. -·- --- ---· -- ~. 

Hnh: 11111:111111 lllo,1111111<1111 1l1·11lh ,.f ho·.11 in ft:d lu:luw 11111 c.1 wdl c::i~ill!I 
II 1. It •.•. 1.I ~'.•• 11tall1 h· •It ··I •'f: 1•lf,11111 11 ••'II 111 llt• In··, l1t1·11 Ul't' 



//.
110 

//,''15 

1;;:1s 

PE'd 

fA}c//s Jcr.4Jee{ . . stJ:>ie"Vl ~f..,,f '/'· All 11;:11,e wrl/s 

m Ju;~ .o~e fofJT be: low ;iroelwcf l<rvd~ 
j) r F /' < el I; I~ 0' I I'/ e' ill,/.,(, :;.., _, ..... / 4, d f. 

J;.lnl'Y/<!/ wr:I Jr. 
J .L. - f 

SJ, *' f al, wY1 t; !f ~'ft. IN!. w l'i A .J 2 A rJ "/ e.,. <r 1 "J 1 
,.,., f'. 

7:f-~ ( , 4//n1..t t!.ol/a.i.:4-= Sooy#{ 1/~.s 

/?Ir 
4;Jv.~ 

/tfti ,?d3 

.LNIOd A~3HJ WHO Wd8E:V0 661 lE ~ 


	Table of Contents
	Introduction
	Background
	Site Analysis
	Conclusions
	Recommendations
	Appendix A
	Appendix B
	Appendix C
	Appendix D
	Appendix E
	Appendix F
	Appendix G

