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ENCLOSURE #1

BUREAU OF UNDERGROUND STORAGE TANKS
ADMINISTRATIVE CHECKLIST FOR REMEDIAL ACTION WORKPLANS

Facility Name: United States Army, Fort Monmouth

Case #: 89-10-19-1329

UST 4. 0081533-112

General Check one:

1. Table of Contents .o

Environmenrntal Setting

1. USGS topographic map

2. Scaled site map w/ ali'siCe features

3. Background conditions summary, including
discussion on all potential receptors,
source mitigation, etc.

4, Effectiveness Analysis and Certification (as per
P.L. 1993, c¢. 139, Section 35)

5. Soil remediation plan

-

a. Summary of sampling results to date, including
all sample locations and concentration on a
scaled site map and in tabular form
(i.e. Remedial Investigation Report)

b. Detailed description of remedial action and
remedial technology for each area of concern

c. Post-remedial sampling plan

d. Cleanup goals (compound specific)
e. Soil disposal/soil re-use plan

f. Permict redﬁirements/applications

g. Scaled site maps per N.J.A.C. 7:26E-4.9 and
6.2(a)6i-v

h. Soil erosion and sediment control plan

6. Ground water remediation plan
a. Summary of sampling results to date, including
contaminant isopleth maps and tabular

yes

X

no

n/a




presentation (i.e. RIR)

Check one: yes no n/a

b. Plume delineated 1 X

c. Wells properly constructed l X

d. Flow direction defined..including ground water X

contour maps
e. Detailed description of remedial action and X
remedial technology T

f. Cleanup goals (compound specific) X

g. System specifications ‘ X )

h. Remedial monitoring’plan/effectiveness X

evaluation plan

i. Hydraulic control information/maintenance X

j. Treated water discharge location X

k. Permit requirements/applications X
7. Data presentation format X
8. Site restoration plan and remedial sysc;m X

dismantling plan
9.. Schedule of implementation X
IQ.A Césc estimate X
11. Site specific Health and Safety Plan X
Note: all "no" and "n/a" responses must be accompanied by supporting rational.

5c. A post remedial soil sampling plan will be submitted at a later date.

5e. Soil vapor extraction is proposed as a remedial alternative for soil.

5h.

8.

11.

Soil erosion to surface waters is not expected to occur at this &ite.
A remedial system dismantling plan will be submitted at a later date.

A site specific health and safety plan is located in GES files and.will be available
for review upon request. As per OSHA, any and all contractors will complete a Health
and Safety Plan as contracts are awarded.
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EXECUTIVE SUMMARY

Groundwater & Environmental Services, Inc. (GES) was contracted by Fort Monmouth, (through
TECOM-Vinell Services, Inc. PO #98-0017 and #99-838) to prepare a Remedial Action
Workplan Addendum (RAWA) for Building 699 (site), Main Post area of United States (U.S.)
Army Fort Monmouth, Fort Monmouth, Monmouth County, New Jersey. On October 19, 1989,
the Main Post gasoline station at Fort Monmouth contacted the New Jersey Department of
Environmental Protection (NJDEP), to report an apparent release of gasoline from the piping
system. Incident # 89-10-19-1329 was assigned to the site for the gasoline release. A separate-
phase product (SPP) recovery pump was installed in a monitoring well immediately
downgradient of the source in an attempt to recover remaining SPP. The Fort Monmouth
Directorate of Public Works (DPW) submitted a Remedial Action Workplan (RAW) on October
12, 1993. In response to the 1989 gasoline discharge, seventeen (17) monitoring wells, and three
(3) recovery wells have been installed at the site. The horizontal extent of the groundwater
plume has been delineated.

On June 9, 1998, a 2,000 gallon No. 2 fuel oil fiberglass underground storage tank (UST) was
removed in accordance with the New Jersey Department of Environmental Protection (NJDEP)
underground storage tank procedures at the Main Post area of the U.S. Army Fort Monmouth,
Fort Monmouth, New Jersey. The UST, NJDEP Registration No. 0081533-112 (Fort Monmouth
ID No. 699), was located southwest of Building 699. A No Further Action was proposed for the
2,000-gallon fuel oil UST.

The Krydon Group, Inc. (Krydon) was contracted to determine the extent of gasoline
contamination at the site. Krydon conducted a soil boring program on July 23 — 24, 1993, and
collected a total of 27 soil samples. Benzene soil concentrations were found to be ranging
between non-detect and 60 milligrams per kilogram (mg/Kg).

The existing groundwater recovery and treatment system extracts groundwater from one (1)
recovery well (RW-11). GES has been contracted to operate and maintain the existing
groundwater system since January 1998. The treatment system consists of one (1) sediment
filter, and three (3) one hundred and eighty (180) pound (lb) liquid-phase granular activated
carbon (GAC) units installed in series. The GAC units provide the necessary treatment for the
removal of volatile organic compounds (VOCs). The treated groundwater is discharged via the
sanitary sewer in accordance with the existing Treatment Works Approval (TWA) permit the
Northeast Monmouth County Regional Sewerage Authority

Historically, groundwater samples have been collected at the site since 1989, and quarterly since
1995. Currently, depth to groundwater measurements were collected from all monitoring and
recovery wells at the Main Post site by GES, on a bi-weekly basis from April 1998 through -
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February 1999, with the exception of May and December 1998. The Fort Monmouth DPW
personnel collected groundwater samples on January 15, 1998, June 8, 1998, July 29, 1998, and
December 30, 1998 from various monitoring wells located at the site.

A remedial action pilot test was performed on April 17, 1998 utilizing GES’ data acquisition and
processing laboratory (DAPL) vehicle. Pilot testing was performed at this site to evaluate
remedial options to address impacted soil. Based on an evaluation of the pilot test data, a low-
vacuum soil vapor extraction (SVE) system with groundwater extraction and optional air sparge
system has been determined to be a technically feasible, and the most cost effective remedial
technology to address this site.

The proposed remedial system will utilize SVE and groundwater pumping to extract soil vapor
and groundwater from existing monitoring wells and proposed vapor extraction laterals and
wells. Soil vapor extraction will apply vacuum to the subsurface soils to volatilize and extract
VOCs. In addition, in-situ air stripping (air sparging) may be utilized in the future to remediate
groundwater in the saturated zone. The extracted soil vapor and groundwater will be treated and
discharged in accordance with the applicable discharge permits. The Classification Exception
Area (CEA) will encompass the capture zone of the proposed remedial system.

The proposed remedial system complies with the NJDEP regulations and guidelines. GES
estimates that the proposed system will be required to operate for a period of approximately 5
years. This estimate is based on GES’ extensive experience in the operation and maintenance of
similar remedial systems. The actual time as well as efficiency of the system will be determined
by site-specific conditions. Modeling has been done to the best of GES’ ability and satisfies the
regulatory intent.

II



1.0 INTRODUCTION

Groundwater & Environmental Services, Inc. (GES) was contracted by Fort Monmouth, (through
TECOM-Vinelli Services) to prepare a Remedial Action Workplan Addendum (RAWA) for
Building 699 (site), Main Post area of U.S. Army Fort Monmouth, Fort Monmouth, Monmouth
County, New Jersey. The site is situated on Saltzman Avenue, a thoroughfare through Fort
Monmouth. Figure 1 is an annotated U.S. Geological Survey (USGS) 7.5-minute series
quadrangle map depicting the site location, topography, and drainage patterns.

On October 19, 1989, the Main Post gasoline station at Fort Monmouth contacted the New Jersey
Department of Environmental Protection (NJDEP), to report an apparent release of gasoline from
the piping system. Incident # 89-10-19-1329 was assigned to the site for the gasoline release.
Approximately 11,000-gallons of gasoline was discharged into the soil surrounding the
underground storage tanks (USTs) and piping (Krydon 1993). After the gasoline release, the
Main Post gasoline station has replaced the piping system connecting the USTs and the fuel
pumps with equipment compliant with the NJDEP Bureau of Underground Storage Tanks
(BUST). A separate-phase product (SPP) recovery pump was installed in a monitoring well
immediately downgradient of the source in an attempt to recover remaining SPP. In response to
the NJDEP letter, the United States Army submitted A Discharge Investigation and Corrective
Action Report (DICAR), dated July 3, 1990 prepared by GES.

In a letter dated June 18, 1993, the NJDEP requested the submission of a Remedial Action
Workplan (RAW). The United States Army submitted a RAW on October 12, 1993 (Krydon
1993). This RAWA presents a brief history of the site and area of concern, a performance
summary of the current groundwater remedial system, a summary of groundwater monitoring and
sampling data and the design and specifications of the proposed remedial system upgrade.

1.1 Site History

The loss of product was discovered as a result of an inventory discrepancy found during routine
inventory control. Pressure testing of the gasoline system indicated that the leak was located in
the product line between the tanks and the pumps. A Phase Two Vapory Recovery system was
subsequently installed. In response to the 1989 gasoline discharge, seventeen (17) monitoring
wells, and three (3) recovery wells have been installed at the site. Two monitoring wells (MW-
10, MW-A) were abandoned at a later date. Copies of selected well logs and Forms A are
included in Appendix I

On June 10, 1998 one 2,000-gallon fiberglass diesel UST, (Registration No. 0081533-112) was
closed at Building 699, by the United States Army Directorate of Public Works (DPW). Based
on tank inspection, field screening of subsurface soils and review of analytical results of
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collected soil samples, it was concluded that no significant historical discharges were associated
with the UST or associated piping. Results of tank closure activities are presented in the Tank
Closure Report, dated June 1998. This UST Closure and Site Investigation Report was prepared
by SMC Environmental Services Group, to assist the DPW in complying with the NJDEP-BUST
regulations.

1.2  Health and Safety Procedures

A site specific Health and Safety Plan (HASP) was prepared by GES for all site activities. The
HASP outlines the required field monitoring equipment, protective clothing, action levels,
anticipated compounds, and emergency response procedures. The HASP is retained in GES’
files and is available upon request. Based on the field air monitoring data and an evaluation of
the potential hazards, site activities were conducted in level “D” protection. Air monitoring was
conducted throughout sampling and drilling activities utilizing a photo-ionization detector (PID).
All GES field personnel are trained and certified in accordance with Occupational Safety and
Health Administration (OSHA) requirements. Per OSHA, any contractor working on the site is
required to complete a site specific HASP prior to commencement of work.

2.0 PHYSICAL SETTING
2.1  Site Description

The site is approximately one acre, and serves as the only on-base Main Post location for non-
military vehicles to obtain fuel. The station has six 10,000-gallon, fiberglass USTs which store
various grades of gasoline products. These products are distributed from two remote pumping
islands, with a total of four dispensers. The remainder of the pump islands do not have any
dispensers. A former fuel oil UST, and waste oil UST were located east of the building in the
immediate vicinity of MW-12. The building was historically utilized as an automobile service
garage. However, automobile servicing has been discontinued since 1997. There are four bays
located at the eastern side of the building. The site is approximately ninety percent covered by
impervious surfaces including pavement, concrete islands and a service station. Large paved
parking areas exist to the east and west of the site. A large grassey area is found to the north
across Saltzman Avenue. Building 699A is located approximately 750 feet northwest of Husky
Brook, which empties into Oceanport Creek. The nearest water body is Parkers Creek, located
approximately 1,000 feet north of the site. Topography at the site is relatively flat, sloping
gradually to the southeast.




2.2 Geology/Hydrogeology
The following description of regional and local geology was taken in part from Smith, 1998.

Regional Geology

Monmouth County lies within the New Jersey Section of the Atlantic Coastal Plain
Physiographic province. The site is located in what may be referred to as the Outer Coastal Plain
subprovince, or the Outer Lowlands.

In general, New Jersey Coastal Plain formations consist of a seaward-dipping wedge of
unconsolidated deposits of clay, silt, and gravel. These formations typically strike northeast-
southwest with a dip ranging from 10 to 60 feet per mile and were deposited on Precambrian and
lower Paleozoic rocks (Zapecza, 1989). These sediments, predominantly derived from deltaic,
shallow marine, and continental shelf environments, date from Cretaceous through the
Quaternary Periods. The mineralogy ranges from quartz to glauconite.

The New Jersey Coastal Plain formations record several major transgressive/regressive cycles
and contain units which are generally thicker to the southeast and reflect a deeper water
environment. Over 20 regional geologic units are present within the sediments of the Coastal
Plain. Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown and
Kirkwood Formations, and the Cohansey Sand) while the transgressive deposits act as confining
units (e.g., the Merchantville, Marshalltown, and Navesink Formations). The individual
thicknesses for these units vary greatly (i.e., from several feet to several hundred feet). The
Coastal Plain deposits thicken to the southeast from the Fall Line to greater than 6,500 feet in
Cape May County (Brown and Zapecza, 1990).

Local Geology

Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and Tinton
Sands outcrop at the Main Post area. The Red Bank sand conformably overlies the Navesink
Formation and dips to the southeast at 35 feet per mile. The upper member (Shrewsbury) of the
Red Bank sand is a yellowish-gray to reddish brown clayey, medium-to-coarse-grained sand that
contains abundant rock fragments, minor mica and glauconite (Jablonski). The lower member
(Sandy Hook) is a dark gray to black, medium-to-fine grained sand with abundant clay, mica, and
glauconite. The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey
medium to very coarse grained feldspathic quartz and glauconite sand to a glauconitic coarse
sand. The color varies from dark yellowish orange or light brown to moderate brown and from
light olive to grayish olive. Glauconite may constitute 60 to 80 percent of the sand fraction in the



L)

Sl

upper part of the unit (Minard, 1969). The upper part of the Tinton is often highly oxidized and
iron oxide encrusted (Minard).

The upper soils at the site consist of Udorthents as described in the U.S. Department of
Agriculture Soil Survey of Monmouth County New Jersey. Udorthents consists of well drained
to somewhat poorly drained soils that have no horizonation. These soils were formed in
stratified or graded, sandy or loamy fill material that has as much as 35 percent gravel by volume.
Slopes range from 0 to 3 percent. These soils have been altered in some way. In some areas the
altering resulted from filling over or excavating excessively drained to very poorly drained areas.
These soils differ greatly from place to place. In filled areas the soils may be more than 20
inches deep to undisturbed material. They are strongly acidic to extremely acidic.

The hydrogeologic characteristics of the area are typical of the Atlantic Coastal Plain. The
interbedded sequences of sand and clay transmit water under both confined and unconfined
conditions. The intermittent clay strata serve as semi-confining beds where present. The
Atlantic Coastal Plain receives recharge from precipitation and vertical leakage between aquifers
through semi-confining beds.

The general flow of groundwater in the Atlantic Coastal Plain is southeasterly, following the dip
of the strata. Local flow variations have been reported in the vicinity of pumping wells and
surface bodies. The Hornerstown Sand, being mostly clay, serves as an aquiclude either
independently or in conjunction with adjacent formations. It serves as an aquiclude
independently where Red Bank Sand is present, separating this aquifer from the overlying
Vincentown Formation. Down dip, where the aquifer in the Red Bank Sand has been removed,
the Hornerstown Sand serves as a composite aquiclude with the Navesink Formation and the
lower member of the Red Bank Sand, separating the Mount Laurel Sand from the Vincentown or
Kirkwood aquifers. Although considered an aquiclude, the Hornerstown Sand may yield enough
water in some parts of the formation to satisfy domestic needs.

Due to the limited horizontal extent and variable thickness of the Tinton bed, it is not considered
a significant groundwater source and probably serves as a composite aquiclude with the
overlying Hornerstown Sand.

Hydrogeology

The water table aquifer at the site is identified as part of the "composite confining units" or minor
aquifers. The minor aquifers include the Navesink formation, Red Bank Sand, Tinton Sand,
Hornerstown Sand, Vincentown Formation, Manasquan Formation, Shark River Formation,
Piney Point Formation, and the basal clay of the Kirkwood Formation.



Due to the proximity Fort Monmouth to the Atlantic Ocean, shallow groundwater may be tidally
influenced and may flow toward creeks and brooks as the tide goes out, and away from creeks
and brooks as the tide comes in. However, an abundance of clay lenses and sand deposits were
noted in borings installed throughout Fort Monmouth. Therefore, the direction of shallow
groundwater should be determined locally on a case-by-case basis.

Shallow groundwater may be locally influénced at the site by the following factors:

. tidal influence (based on proximity to the Atlantic Ocean, rivers, and tributaries),
. topography,

° nature of the fill material within the Main Post area,

o presence of clay and silt lenses in the natural overburden deposits, and

. local groundwater recharge areas (i.e., streams, lakes).

Due to the fluvial nature of the overburden deposits (i.e., sand and clay lenses), shallow
groundwater flow direction is best determined on a case-by-case basis. This is consistent with
lithologies observed in borings installed within the Main Post area, which primarily consisted of
fine-to-medium grained sands, with occasional lenses or laminations of gravel silt and/or clay.

Aquifer Characteristics

Henderson, Breen & Hess developed and performed pump tests to study aquifer characteristics at
the site. The aquifer characteristics studied included hydraulic conductivity, transmissivity and
storage coefficient. These characteristics were calculated using data obtained from groundwater
elevations observed on the 4-inch diameter monitoring wells between July 7 and August 13, 1992
while under the influence of the pumping 10" recovery well. Henderson, Breen & Hess
calculated that the average coefficient of transmissivity was 418 gallons per day per foot (gpd/ft),
the coefficient of storage for the study period was 0.06, and the hydraulic conductivity was 32.15
gpd/ftz. Copies of the pumping test data tables compiled by Henderson, Breen, & Hess are
included in Appendix II.

2.3 Local Water Supply/Well Search

Based on records of wells drilled in the Main Post area, water is typically encountered at depths
of 2 to 9 feet below ground surface (bgs). According to Jablonski, wells drilled in the Red Bank
and Tinton Sands may produce 2 to 25 gallons per minute (gpm). Some well owners have
reported acidic water that requires treatment to remove iron.

According to the New Jersey Pollution Discharge Elimination System (NJPDES 1992 - 1993),
2.9 percent (%) of the population of Eatontown receives its water from domestic wells. In 1993,
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a manual well search was conducted by Roy F. Weston Inc., a contractor of the US Army. A
copy of the well search results is included in Appendix IIL

3.0 PRODUCT RECOVERY

GES was contracted in October 1989 by the US Army at Fort Monmouth to remove SPP present
at the site. Two 4-inch wells were installed from which a total of 4,506 gallons of SPP were
removed (Krydon 1993). In December 1989, a dual pump recovery system was installed to
maintain hydraulic control and to increase SPP recovery. A second dual phase recovery system
was installed in March 1990 to expedite the product recovery process. A total of 6,733 gallons of
SPP were recovered by summer 1990 (Krydon 1993). Currently, product recovery is not being
conducted at the site.

4.0 GROUNDWATER MONITORING AND SAMPLING
4.1 Groundwater Elevations

Depth to groundwater measurements were collected from all monitoring and recovery wells at
the Main Post site by GES, on a bi-weekly basis from April 1998 through February 1999, with
the exception of May and December 1998. Groundwater monitoring events were conducted on
April 2, 1989, April 9, 1998, May 27, 1998, June 11, 1998, June 26, 1998, July 2, 1998, July 8,
1998, July 29, 1998, August 8, 1998, August 18, 1998, September 4, 1998, September 17, 1998,
October 2, 1998, October 16, 1998, November 12, 1998, November 25, 1998, December 4, 1998,
January 22, 1999, January 29, 1999, February 12, 1999, and February 19, 1999. Measurements
for depth to water, SPP thickness (when SPP was detected), and adjusted groundwater elevations
are included in Table 1. Groundwater contours were generated from groundwater elevation data
and the maps were submitted to Fort Monmouth DPW. Selected Contour Maps are included in
this RAWA: July 2, 1998 (Figure 2), November 12, 1998 (Figure 3), January 22, 1999 (Figure 4),
and February 19, 1999 (Figure 5).

42  Groundwater Sampling

Groundwater sampling has been conducted previously at the site at various intervals. Historical
groundwater data from 1995 are presented in Appendix IV, in the form of hydrographs. The
hydrographs include time versus groundwater concentration. Fort Monmouth DPW conducted
groundwater sampling on January 15, 1998, June 8, 1998, and July 29, 1998, from monitoring
wells MW-1 through MW-9, RW-11, MW-12, MW-15, MW-16, and MW616-1. Groundwater
samples were also collected on December 30, 1998 from monitoring wells MW-2, MW-5, MW-
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8, MW-9, MW-12, MW-15, MW-16, and MW616-1. All samples were submitted to US Army
Fort Monmouth Environmental Laboratory (New Jersey Certification # 13461), and analyzed for
Volatile Organic Compounds (VOCs) by Method 624, and lead by Method 3120B. The Site
Information Plan for June 8, 1998 is included as Figure 6. A Benzene Isopleth Map for July 29,
1998, is included as Figure 7.

5.0 SOIL BORING PROGRAM

The Krydon Group, Inc. (Krydon) was contracted by Serv-Air, Inc. (Serv-Air), a designated
contractor for the US Army at Fort Monmouth, to determine the extent of gasoline contamination
and to provide an appropriate remediation recommendation at the site for Building 699. Krydon
conducted a soil boring program on July 23 — 24, 1993, at the site. A total of 27 soil samples
were collected by Krydon at a depth of 5.5 feet below grade (the soil-groundwater interface) and
submitted to 21% Century Environmental and Fort Monmouth Environmental Laboratory for
analysis. All soil samples collected on July 23 - 24, 1993 were analyzed for total petroleum
hydrocarbons (TPH), VOCs with a forward library search of ten compounds (VOCs+10), and
lead. The method numbers for analyses were not provided in the October 11, 1993 RAW by
Krydon. The July 23 — 24, 1993, soil sampling locations are shown on a Figure provided by the
US Army, a copy of which is included in Appendix V. The soil sampling results are included in
Table 3, also provided by the US Army, a copy of which is included in Appendix V.

Soil Analytical Results

A review of the analytical results of the July 23 — 24, 1993, soil sampling indicates that the soil in
the vicinity of the tankfield and pump islands has not been delineated. —However, the
biodegradation of gasoline components is widely documented. It is likely that the concentrations
of benzene, toluene, ethylbenzene, and xylenes (BTEX) has degraded by advection, diffusion,
dispersion, and bioremediation mechanisms. In addition, the areas in the vicinity of the tankfield
and the pump island as identified during the soil boring program have been included in the Vapor
Enhanced Groundwater Extraction (VEGE) treatment system being proposed for this site (See
Section 8.0 for details).

6.0 SUMMARY OF REMEDIAL SYSTEM PERFORMANCE

The existing groundwater recovery and treatment system is installed within the existing
fiberglass groundwater treatment system enclosure. Utilizing an electric submersible pump,
groundwater extraction is ongoing from one (1) recovery well (RW-11). The treatment system
consists of one sediment filter, which is utilized for solids removal, and three (3) one hundred



and eighty (180) pound (Ib) liquid-phase Granular Activated Carbon (GAC) units installed in
series. The GAC units provide the necessary treatment for the removal of VOCs. The existing
groundwater system operates intermittently at a flowrate of approximately one (1) gpm. The
treated groundwater is discharged to the Northeast Monmouth County Sewerage Authority via
the sanitary sewer.

A Remedial System Performance Summary from January 2, 1998 through April 9, 1999, is
included in Appendix VI. A total of 454,981 gallons have been discharged during this period.

7.0 PILOT TESTING

A remedial action pilot test was performed on April 17, 1998 utilizing GES’ data acquisition and
processing laboratory (DAPL) vehicle. The DAPL vehicles’ computer-controlled telemetry
permits the collection and instant analysis of real-time pilot test data. If required by site-specific
conditions, the DAPL vehicle can be utilized to perform low-vacuum soil vapor extraction
(SVE), high-vacuum SVE, SVE enhanced with groundwater recovery, dual phase
vapor/groundwater extraction, and air sparge pilot tests.

Pilot testing was performed at this site to evaluate remedial options. Vapor point VP-1 and
recovery well RW-2 were utilized as extraction wells for pilot testing activities. Five monitoring
points, MP1, MP2, MP3, MP4, and MP5 were installed in the vicinity of RW-2 and VP-1. The
monitoring points were utilized to measure both pneumatic and hydraulic influence during pilot
testing.

The first pilot test utilizing low-vacuum SVE with groundwater extraction was performed
utilizing VP-1 as the target well. Due to a problem with the construction of VP-1, pilot testing
activities were terminated after a period of ten minutes. No useful data was acquired during this
portion of the pilot test. The pilot test data is included in Appendix VIL.

The second pilot test utilized low-vacuum SVE with groundwater extraction with RW-2 as the
target well. At an applied vacuum of approximately 68 inches-H,O and an air flowrate of
approximately 9 standard cubic foot per minute (scfm), an effective radius of influence of 20 feet
was generated. An effective radius of vacuum influence is empirically assumed to be the
distance in feet from the extraction well under a minimum vacuum of 0.1 inches of water

column.

Influent VOC concentrations were measured at greater than 100 percent of the lower explosive
limit (% LEL) during this phase of the pilot test. This equates to greater than 13,000 parts per



million (ppm) based on a conversion factor of 130 ppm/% LEL. Off-gas treatment utilized two
(2) one hundred and eighty (180) pound (Ib) vapor phase GAC units.

During the pilot test on RW-2, groundwater was recovered at a rate of five (5) gpm. Recovered
groundwater was conveyed to the existing groundwater treatment system for treatment and
discharge.

Air injection into a temporary sparge point installed in the vicinity of VP-1 was attempted.
However, the sparge point was located nineteen (19) feet from the operating target well RW-2.
Due to the distance between the sparge point and RW-2, it was not possible to effectively capture
the air injected into the sparge point. The sparge test indicated that with properly located sparge
points and vapor extraction points, air injection would be a feasible method to target impacted
soil below the water table.

Based on an evaluation of the pilot test data, a low-vacuum SVE system with groundwater
extraction and optional air sparge system has been determined to be a technically feasible
remedial technology to address this site.

8.0 REMEDIAL ACTION WORKPLAN ADDENDUM

The proposed remedial system is based on the site-specific hydrogeologic conditions discussed
above, the physical extent and chemical characteristics of the impacted soil, as well as technical
feasibility and cost effectiveness. In addition, the DPW provided historical background
information that was utilized in the design of the remedial system. The proposed remedial
system will utilize SVE and groundwater pumping to extract soil vapor and groundwater from
existing monitoring wells and proposed vapor extraction laterals and wells. Soil vapor extraction
will apply vacuum to the subsurface soils to volatilize and extract VOCs. In addition, in-situ air
stripping (air sparging) may be utilized in the future to remediate groundwater in the saturated
zone. The extracted soil vapor and groundwater will be treated and discharged in accordance
with the applicable discharge permits. Previous experience with numerous soil vapor
extraction/groundwater pump and treat systems has demonstrated the effectiveness of this

technology.

The SVE/Air Sparge system may induce and/or enhance biological degradation of the organick
compounds in the impacted soil by the introduction of atmospheric oxygen in the subsurface.
The combined approach described above can accomplish the overall site remediation goals by
providing both source removal and residual reduction strategies.



The process and instrumentation diagram for the proposed remedial system is depicted in Figure
8. As indicated in this Figure, groundwater extraction is proposed from one (1) existing
monitoring well (RW-11) and two (2) proposed recovery wells (RW-3 and RW-4). Soil vapor
extraction is proposed from one (1) existing recovery well (RW-11), two (2) proposed recovery
wells (RW-3 and RW-4), and nine (9) proposed horizontal SVE laterals. The below-grade piping
will be installed for eight (8) proposed air sparge points. The sparge points may be installed at a
later date to introduce air in the saturated zone in order to volatize dissolved phase volatile
organic compounds in the groundwater. The locations of the existing and proposed recovery
wells, sparge points, and laterals are shown on the Proposed Remedial System Layout, Figure 9.
A general description of the proposed remedial system is presented below.

8.1  Soil Vapor Extraction System

The design of the proposed SVE system is based on the data collected during the April 17, 1998
pilot test. The SVE lateral/extraction well radius of influence was calculated utilizing Johnson’s
equation and pilot test data. The SVE laterals have been designed to operate between 60 to 70
inches of water column vacuum yielding a radius of influence of approximately 20 feet. Design
calculations and pilot test data are presented in Appendix VIII.

A sufficiently sized regenerative blower will be used to generate the moderate vacuum required
for the extraction of soil vapor from the three (3) recovery wells and nine (9) SVE laterals. The
recovery wells will be constructed with approximately 3 feet of casing as indicated in Figure 10.
The SVE laterals will be constructed with approximately 5 feet of screen as indicated in Figure
11. SVE laterals are located in proximity to a series of eight (8) proposed sparge points in order
to enhance the removal of contaminated soil vapor volatilizing from the impacted groundwater.
The sparge points will also enhance remediation of the groundwater in the saturated zone beyond
the reach of the groundwater pumps. A Sparge Well Head Detail is shown on Figure 12. The
remedial system will be installed as indicated in Figure 9.

Individual polyvinyl chloride (PVC) extraction pipes will be installed within utility trenches to
connect the extraction/treatment system to each of the SVE wells and laterals through an influent
manifold located within the extraction/treatment system compound. The vacuum blower will
pull the soil vapor from each SVE well/lateral through an influent manifold, then through a
moisture separator before the blower. In the moisture separator, condensate will be removed.
The blower discharges to the vapor phase treatment system. The condensate will be
automatically pumped from the moisture separator to the groundwater treatment system as
required. As indicated in Figure 13, the SVE and sparge systems will be installed in a fenced
compound. Inside the fenced compound, several weatherized enclosures will be constructed to
house the equipment and piping as indicated. Construction of the fenced compound, which will
house the SVE, vapor phase treatment, and sparge systems, will be in accordance with all
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applicable US Army, and National Fire Protection Association, Inc. (NFPA) codes, standards,
and regulations.

8.2  Vapor Phase Treatment System

Vapor phase treatment will be implemented in stages as required to treat declining concentrations
of VOCs. Specifically, as VOC concentrations decrease, the British Thermal Unit (BTU)
equivalent fuel value associated with the extracted soil vapor decreases, requiring different
technologies to optimize treatment. It is anticipated that the initial mode of vapor phase
treatment will be catalytic oxidation. Due to economic and operational considerations, it is
expected that catalytic oxidation and granular activated carbon will be the only two modes of
vapor phase treatment utilized on this project.

8.2.1 Catalytic Oxidation

The use of a platinum group metal catalyst reduces the temperature required for the oxidation of
organic compounds to 600 degrees Fahrenheit (°F). This results in a destruction efficiency
equivalent to a thermal oxidizer operating at 1400 °F while significantly reducing the costs
associated with a supplemental fuel. Furthermore, the reduced energy requirements allow
electricity to be utilized as the supplemental fuel in addition to either propane or natural gas.
Typically, the catalytic oxidation treatment process is implemented when influent vapor
concentrations range from 6 to 25 % LEL. During catalytic oxidation, influent and effluent
temperature of the process gas will be continuously monitored at the catalyst to regulate the
supplemental fuel source. Dilution air will be added as necessary to maintain influent vapor
concentrations below 25 % LEL. The catalytic oxidation unit may be equipped with a heat
exchanger in order to recover a portion of the exhaust stack heat. At concentrations below 6 %
LEL, the catalytic oxidizer operates inefficiently and vapor phase treatment is better
accomplished using GAC for adsorption of volatile organic compounds.

8.2.2 Adsorption With Granulated Activated Carbon

Treatment with GAC is achieved by passing the extracted soil vapor flow through a number of
carbon vessels arranged in series. Both the size and total number of carbon vessels will be
dependent upon the anticipated design flowrate and VOC concentration of the soil vapor, as well
as the desired carbon changeout frequency. Typically, a maximum influent concentration of 6 %
LEL is assumed for design purposes since this corresponds to the approximate maximum
concentration at which GAC treatment is considered cost effective. The minimum quantity of
GAC contained in the initial vessel(s) should correspond to a breakthrough time of
approximately seven (7) days under the assumed design conditions. This will reduce the
required number of operation and maintenance Vvisits to one visit per week. A minimum of one
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additional GAC vessel should be located between the initial vessel(s) and the discharge stack.
This will ensure compliance with the discharge limitations in the event that breakthrough of the
initial vessel(s) occurs.

A hydrocarbon gas detection system will be used to continually monitor the performance of the
carbon treatment system. A gas sensor will be used to monitor the % LEL of the combined
influent to the initial vessel(s). If influent concentrations exceed 6 % LEL, or some other
selected limit, the remedial system will be automatically shutdown. A second gas sensor will
monitor the % LEL at the inlet to the second carbon vessel. This sensor will be used to
shutdown the remedial system when any breakthrough of the initial vessel(s) is detected.

The temperature of the combined influent to the initial vessel(s) will be continuously monitored.
The maximum influent temperature should remain below approximately 120 °F to efficiently
utilize the adsorption capacity of the carbon. As a result, the remedial system will be
automatically shutdown if the influent temperature alarm set point is exceeded.

Over time, influent VOC concentrations from the individual SVE wells will typically fluctuate.
A flow control valve on each extraction line connected to the manifold system allows the influent
flowrates to be independently controlled. This feature allows remedial efforts to be concentrated
in the areas of highest impact while balancing the combined influent flowrates and
concentrations to maintain conditions suitable for the applicable treatment technologies. As
influent concentrations decrease with time, the influent manifold system will provide the ability
to “pulse vent.” Specifically, the valves allow individual wells to be closed off while vapor
extraction continues at the remaining wells. This allows areas with low soil vapor concentrations
to be closed off so that VOC concentrations can recover to levels amenable to the available
treatment process prior to resuming the extraction process. In addition, the vapor flow paths
between the extraction wells can be varied to influence stagnant or “dead” zones and optimize
performance.

The SVE system will follow the required NJDEP monitoring frequency after start-up. The
monitoring frequency for the SVE system utilizing catalytic oxidation as an off-gas treatment
will be as follows:

Week 1: once per day for days 1 and 2, and one additional day in week 1.

Week 2: twice at least 3 days apart.

Weeks 3 - 10: weekly

Weeks 11+: monthly
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8.3  Groundwater Pump and Treat

Currently, a groundwater pump and treat system is operational at this site. It utilizes an electric
submersible pump, sediment filter, and three (3) GAC units to pump and treat groundwater from
RW-11. The existing groundwater system discharges to the sanitary sewer via a subsurface
discharge line. This system is not sufficient to treat the projected groundwater flow rate of the
proposed system. The proposed groundwater pump and treat system will incorporate a low-
profile air stripper, large GAC units, and additional sediment filtration.

The design of the proposed groundwater system is based on the data collected during the April
17, 1998 pilot test, periodic monitoring well testing results, and operational data collected during
the operation of the current groundwater system. The groundwater system is designed to handle
a flowrate of fifteen (15) gpm. The design flowrate is based on a flowrate of five (5) gpm per
well as observed during the above referenced pilot test. It should be noted that the design flow
rate is significantly greater than the current one to two (1-2) gpm of the existing groundwater
system. The increase in flow rate is attributable to the effect of VEGE. By applying a vacuum to
the recovery well, both subsurface vapors and groundwater are mobilized through the subsurface
to the recovery well. VEGE will result in higher groundwater recovery rates for the proposed
system.

Influent VOC concentrations for the proposed groundwater system are based on monitoring well
testing results for MW-1 and RW-11 and analytical results for the existing groundwater system.
Design calculations for the groundwater pump and treat system are presented in Appendix VIIL

Sufficiently sized submersible, electric pumps such as Grundfos 5ES5 pumps will be used to
pump groundwater from one (1) retrofitted monitoring well (RW-11) and two (2) proposed
recovery wells (RW-3 and RW-4) in order to maintain hydraulic control of the site. Because of
the relatively low permeability of the soil at this site, low groundwater flowrates are anticipated
under normal pumping conditions. However, it is also anticipated that the SVE system will
provide vacuum enhancement of groundwater extraction. The groundwater will flow from each
extraction well through an influent manifold into a transfer tank and then to the groundwater
treatment system.

The groundwater will be pumped through a pair of sediment filters to an appropriately sized,
low-profile type air stripper for the removal of suspended solids and dissolved phase VOCs,
respectively. Following the air stripping process, the treated groundwater will gravity drain into
the air stripper sump. '

A transfer pump, which will be controlled by liquid level sensors in the air stripper sump, will be
used to pump the groundwater through to the next phase of the treatment, which consists of an

13



iron removal filter/clarifier unit and a transfer tank. A transfer pump, which will be controlled by
liquid level sensors in the transfer tank, will be used to pump groundwater through to the final
phase of the treatment to the local storm sewer system. The final phase of treatment includes a
pair of sediment filters followed by three (3) GAC units in series. Flow through the liquid phase
treatment system will be continuously monitored by flowmeter/totalizers located at the air
stripper inlet and the effluent discharge. The proposed treatment system has been designed to
comply with all applicable discharge limitations.

It should be noted that the Northeast Monmouth County Sewerage Authority has a moratorium
on new discharges to its system. Therefore, the proposed remedial design incorporates a New
Jersey Pollutant Discharge Elimination System - Discharge to Surface Water (NJPDES-DSW)
rather than continue discharging to sanitary sewer.

Individual PVC extraction pipes will be installed within utility trenches to connect the
extraction/treatment system to each of the extraction wells through an influent manifold located
within the extraction/treatment system enclosure. In addition to the existing groundwater system
enclosure, a second groundwater system enclosure will be constructed to house additional
equipment. Both enclosures will be weather-tight, heated, and ventilated to protect against
freezing conditions in the winter and overheating in the summer. Enclosure Compound
Elevations are shown on Figure 14, and Trenching Cross-sections are shown on Figure 15. A
small-insulated pipe chase will be installed to connect the two enclosures together. Construction
of the enclosure, which will house the liquid phase treatment system, will be in accordance with
all applicable, NFPA and Army codes, standards, and regulations. An Electrical One-Line
Diagram is shown on Figure 16.

Effluent samples from the proposed groundwater pump-and-treat system will be collected for
analysis in accordance with the requirements of the NJPDES-DSW permit requirements. The
frequency of sampling and the analytical parameters will be specified in the NJPDES-DSW
permit. The proposed groundwater pump-and-treat system will be monitored on a weekly basis.

84  Proposed Groundwater Cleanup Levels

Groundwater

The US Army proposes to remediate groundwater within the area of concern (i.e. service station)
using the proposed ground water pump and treat system in combination with the soil vapor
extraction system. Hydraulic control will be maintained via operation of the groundwater pump
and treat system by utilizing three pumping wells RW-11 (existing), RW-3, and RW-4).
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When influent concentrations of petroleum hydrocarbons (i.e. BTEX) and methyl zertiary butyl
ether (MTBE) reach asymptotic levels for at least two consecutive quarters, the US Army
proposes to place the treatment system off-line. The remaining de minimus concentrations in soil
and groundwater will be remediated by natural attenuation/biodegradation (passive remediation)
as part of the Natural Remediation Compliance Program. The US Army will request for passive
remediation when the influent concentrations reach asymptotic levels, or if requirements of the
Mann-Whitney U test are met. The US Army will request No Further Action or investigation
when all targeted VOCs concentrations are at or below the applicable Ground Water Quality
Standards (GWQS) for Class II-A aquifers. For this site, the applicable GWQS are as follows:

Compound of Concern GWOS, pg/LL

Benzene' 1
Toluene' 1,000
Ethylbenzene' 700
Xylenes® 1,000
MTBE’ 70
TBA® 100
1. The most recent GWQS pursuant to N.J.A.C. 7:9-6.
2 Interim Specific Groundwater Criteria listed in an NJDEP correspondence from Mr. Rick Gimello,

Assistant Commissioner, dated February 5, 1997.

Following system shut-down, the US Army will continue to monitor groundwater quality in
accordance with the schedule as outlined in Section 6.4. Groundwater sampling will be
suspended when concentrations of individual BTEX and MTBE concentrations are at or below
the applicable NJDEP’s GWQS for at least two consecutive groundwater sampling events.

Soil

The US Army proposes to remediate soil to the NJDEP proposed Unrestricted Site Use Soil
Cleanup Criteria in the source area. Soil will be considered remediated when SVE vapor
concentrations of BTEX attenuate to an asymptotic level. Post-remedial soil sampling will be
conducted pursuant to N.J.A.C. 7:26E-6.4. Post-remedial soil samples will be analyzed for
VOCs via USEPA test methods 8240+10 utilizing the recently adopted methanol preservation
pursuant to N.J.A.C. 7:26E-2.1(a)4. In addition, soil is considered remediated when the total
volatile organic contaminants and Total Organic Carbon (TOC) are less than 1,000 and 10,000
parts per million (ppm), respectively. All future soil quality data submissions will be evaluated
using the applicable NJDEP soil cleanup criteria.
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If the laboratory analytical results do not indicate the presence of any organic compound
concentrations above the applicable NJDEP soil cleanup criteria, the US Army will propose to
the NJDEP that no further soil remediation be required, and that the facility be granted a No
Further Action declaration for soil. ‘

8.5 Proposed Groundwater Monitoring and Sampling Program

Fort Monmouth DPW is currently conducting a quarterly groundwater gauging and sampling
program utilizing on-site and off-site monitoring wells. Utilizing historical groundwater quality
data, the DPW proposes to continue monitoring groundwater quality on-site, in accordance with
the sampling schedule outlined below.

SAMPLING MONTH MONITORING WELLS SAMPLED

January, June, August, December MW-1, MW-2, MW-3, MW-4, MW-5, MW-6,
MW-8, MW-9, RW-11, MW-12, MW-15, MW-16,
MW616-1

A Remedial Action Progress Report (RAPR) will be submitted as requested by the NJDEP.
Information including groundwater contour maps, groundwater quality, tabulated laboratory
analytical results and laboratory deliverables will be included in each RAPR. Moreover, each
RAPR will contain a summary of the operation performance of both the groundwater and SVE
remedial treatment systems. Data will be summarized in appropriate tables (e.g., historical
groundwater quality, influent and effluent concentrations) and figures (e.g., cumulative mass of
BTEX removed versus time, mass of BTEX removed to date).

9.0 CAPTURE ZONE ANALYSIS

GES modeled the overall capture zone of RW-11 using a computer model entitled “A Modular
Semi-Analytical Model for the Delineation of Wellhead Protection Areas (WHPA)” (Blandford
and Huyakorn, 1991). This modeling was simulated under an assumed, two-dimensional,
homogeneous, steady-state flow condition. Input parameters for the simulation were based on
site-specific conditions, field data acquired during site investigative activities and published
values for conditions that approximate those reported for this site. The objective of this
simulation is to conservatively estimate the overall capture zone of the existing groundwater
extraction (pump and treat) system.

The WHPA computer model consists of four independent computation modules that may be used

to delineate capture zones. Three of the four modules contain semi-analytical capture zone
solutions. Multiple pumping and injection wells may also be simulated. Barrier stream
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boundary conditions which exist over the entire aquifer depth also may be simulated. The fourth
module is general particle tracking that may be used as a post-processor for two-dimensional
numerical models of groundwater flow. One of the semi-analytical models, RESSQC, was used
to simulate the capture zone of the existing groundwater recovery system.

RESSQC was selected due to the model’s widespread acceptance and the ability to simulate
time-related capture zones around one or more pumping wells in homogeneous aquifers of
infinite aerial extent with steady and uniform ambient groundwater flow.

9.1 Capture Zone Modeling

Based on the VEGE pilot test conducted on April 17, 1998, using RW-11 and the groundwater
treatment system, and the transmissivity value of 64.5 ft*/day calculated by Henderson, Breen &
Hess, an assumed aquifer thickness of 15 feet, and the hydraulic conductivity of the water-
bearing zone onsite of 4.3 ft/day. The hydraulic gradient used in the computer simulation was
0.03 feet. The effective porosity was set at 0.25 based on site geological conditions.

Based on the calculated hydraulic conductivity of 4.3 ft/day, the predicted groundwater capture
zones at steady-state generated from the output RESSQC are presented on Figure 17. Based on
the calculated capture zones as presented on Figure 17, it is concluded that groundwater on-site
will be captured using the three pumping wells (RW-11, RW-2, and RW-3). Because no
compound of concern within the capture zone will migrate offsite, Fort Monmouth DPW
requests the predicted capture zone also serve as a Classification Exception Area (CEA) for the
onsite groundwater plume.

10.0 QUALITY ASSURANCE PROJECT PLAN

A field sampling activities will be conducted in accordance with NJDEP Field Sampling Manual.
All analyses will be conducted in accordance with the NJ Laboratory Certification Program. A
separate Quality Assurance Project Plan will not be submitted by the US Army for this site.

11.0 REQUIRED PERMITS

The following permits will be required:

. NIDEP New Jersey Pollutant Discharge Elimination System — Discharge to Surface
Water (NJPDES-DSW) Permit
o NJIDEP Permit to construct/install/alter Air Quality Apparatus/Equipment
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. NJDEP Certification to operate Air Quality Apparatus/Equipment
o NJDEP Treatment Works Approval
. NJDEP Well Permits

In addition to meeting the NJDEP permitting requirements, the US Army permitting
requirements will also be met.

12.0 EFFECTIVENESS ANALYSIS AND CERTIFICATION

In conducting this investigation, different remedial approaches were examined and evaluated.
The selection of pump and treat/soil vapor extraction/air-spraging system to remediate soil and
groundwater is based upon technical and site-specific criteria presented in this RAWA and
historical data contained therein. It is our judgment that the development, selection and
implementation of this remedial action will be effective and will be protective of the public
health, safety and the environment as outlined in Section 35(g) of P.L. 1993, c.139 (S-1070) of
the Industrial Site Recovery Act.

13.0 EROSION, DUST, AND ODOR CONTROL

If required, a Sediment and Erosion Control Plan will be prepared in accordance with the US
Army requirements.

14.0 IMPLEMENTATION SCHEDULE

Within 90 days upon written NJDEP approval of this RAW, the Fort Monmouth DPW will
solicit and award a contract for completion of work described herein. Any requests or
recommendations to modify or alter the groundwater monitoring and sampling program will be
completed in writing to the assigned NJDEP case manager.

15.0 SITE RESTORATION PLAN
Upon receipt of a No Further Action declaration from the NJDEP regarding the remediated soils,
the US Army will contract to dismantle and remove the aboveground portions of the SVE

system. The below ground sections of the SVE systems will be sealed and abandoned in-place
following generally accepted procedures. ’
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Once the groundwater quality has attenuated to concentrations below the applicable NJDEP
GWQS and a No Further Action statement is provided by the NJDEP, the US Army will
implement proper well abandonment procedures as part of the site restoration plan. All
monitoring wells and vacuum monitoring points on-site and off-site will be properly abandoned
by a New Jersey-licensed well driller. The wells will be sealed via a tremie pipe with a
grout/cement mixture. The concrete flushmount pads will be removed and the former well
locations will be restored to near pre-construction conditions.

16.0 ESTIMATED COST

The estimated cost comparison for the proposed remedial system upgrade is presented in
Appendix VIII. The cost comparison indicates that the total costs to operate the remedial system
with a catalytic oxidizer are lesser compared to the costs to operate with GAC as an off-gas
treatment. Initially, the catalytic oxidizer is being proposed to be utilized as an off-gas treatment
for the SVE (and optional sparge). However, in the event that the soil vapor and/or soil
concentrations reach asymptotic levels, a decision may be made to switch to GAC as an off-gas
treatment. A cost comparison between catalytic oxidation versus GAC as an off-gas treatment is
included in Appendix IX.
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GROUNDWATER &
ENVIRONMENTAL SERVICES, INC.

LEGEND

B2 S10RM SEWER INLET
® UTILITY MANHOLE
(e} PUMP ISLAND

—— - —— FENCE
® RECOVERY WELL
LS MONITORING WELL
ABANDONED MONITORING WELL

CAS EL  CASING ELEVATION (feet)
DTW DEPTH TO WATER (feet)
GW EL GROUNDWATER ELEVATION (feet)

ADJUSTED
WELL CAS EL oW oW EL
Rw2 16.09 522 10.87
Mw1 16.81 5.62 10.28
MW2 16.64 3.87 12.77
MW3 15.80 4.89 10.91
MW4 15.92 5.14 10.78
MW5 15.48 4.89 10.59
MWE 15.78 4.85 10.93
MW8 18.20 6.10 10.10
Mw9 15.98 5.08 10.87
MW11 17.14 14.20 2.94
MW12 16.66 6.61 10.05
MW13 16.21 2.25 13.96
MW14 15.98 212 13.86
MW15 17.04 4.58 12.46
MW16 15.27 5.64 9.63
616-1 18.92 4.90 14.02

NOTE:
GROUNDWATER ELEVATION CONTOURS IN FEET.

GROUNDWATER CONTOUR MAP
22 JANUARY 1999

US ARMY
BUILDING 699
FORT MONMOUTH
EATONTOWN, NEW JERSEY

NORTH DATE SOURCE
SCALE IN FEET 5-14-99 NJ
= i DwG # FIGURE
0 30 60 kORT MON| 4




MWE16—1
9

MW5
[

AVENUE

SALTZMAN

SERVICE
BUILDING NOX™

JAW!Z

MW1E

MW1

GROUNDWATER &
ENVIRONMENTAL SERVICES, INC.

LEGEND

B StoRM SEWER INLET
® UTILITY MANHOLE
O PUMP ISLAND

— - —— FENCE
RECOVERY WELL
L4 MONITORING WELL
ABANDONED MONITORING WELL

CAS EL  CASING ELEVATION (feet)
DTW DEPTH TO WATER (feet)
GW EL GROUNDWATER ELEVATION (feet)

ADJUSTED
WELL | CAS EL DWW oW EL
RW2 16.09 4.36 11.73
Mw1 15.81 4.20 11.81
MW2 16.64 179 14.85
MW3 15.80 3.98 11.82
Mw4 15.82 4.18 11.74
MW5 15.48 3.41 12.07
MW 15.78 3.65 12.13
Mws 16.20 4.47 11.73
Mwo 15.98 3.44 12,52
MW11 17.14 14.37 2.77
MW12 16.66 5.00 11.66
MW13 16.21 211 1410
MW14 15.98 1.98 14.00
MW15 17.04 1.89 15.05
MW16 15.27 285 12.42
616-1 18.92 3.51 15.41
NOTE;

GROUNDWATER ELEVATION CONTOURS IN FEET.

GROUNDWATER CONTOUR MAP
19 FEBRUARY 1999

US ARMY
BUILDING 699
FORT MONMOUTH
EATONTOWN, NEW JERSEY

NORTH DATE SOURCE
SCALE IN FEET 5-14-99 NJ
= o WG 4 FIGURE
O 30 60 FoRT MON 5




- LEGEND
° =3 == STORM SEWER INLET
> 2
(24
\ BERZENE 3?;{“8\ ® UTILTY MANHOLE
N TORBE 514D \\ CD  PUMP ISLAND
\ XYLENES  4.45KD FENCE
\ BENZERE  13,265.06 EENZEI’E 233.53 %:‘BTABE ‘éggﬁg \ _—
\, %?fz%ﬁ 1?,’%5?[(2)3 mz%;s ol VO TiCs ‘l R RECOVERY WELL
N\ NENES T 77562 YILENES ™ 2441 LEAD 10 i ® MONITORING WELL
M X
A 12¢
N Worcs a0y o ‘TL'EASICS 15% : ABANDONED MONITORING WELL
LEAD 'S BEnZENE  0.51ND :
\\ TOLUENE _ 0.73ND MTBE METHYL tert—BUTYL ETHER
N TLERE 07500 R ;gIéEENEZSM §é§§§ TBA  terf—BUTYL ALCOHOL
\ i 1aae X DTW  DEPTH TO WATER (feet)
SROUNGWATER £ oy \ e L S
\ 12.30ND 2, LEAD 14 GW EL  GROUNDWATER ELEVATION (feet)
N B S Ky gaNzENE 051D NS NOT SAMPLED
ETHMBRZERE 1.144D
EC e SEes © i ND ﬁ% %Eggﬁglég, METHOD DETECTION
Vones 125N VO TICs VOLATILE ORGANICS TENTATIVELY
MH3 LEAD bt TENTATIVELY (DENTIFIED COMPOUNDS
\ /\ / @& INDICATES NUMBER OF SOMPOUNDS
15 2 (5] Sl
o'BoeE 0510 13.00 N ,/'// TEMTENCLOSUR ot FOUND IN LIBRARY SEA!
B 5 ) 2 ~
XYLENES  4.45KD by 4/ %%, Ny b ° g “~
WMTBE 2.50ND MW2 < MW A, o o =) 2 ~o
TBA 12.50ND § | w O o “
B8” 28 Ri2_ e, Lokt ! NS l "
’ N NS MW10 o
Bns
® : 4
~ oy NOTES:
<t | 53
%) , i ! =/ S ALL GROUNDWATER ELEVATION DATA IN FEET.
o
W616—1 |
SBENTENE  0.51HD | nZ ALL ANAYLTICAL RESULTS IN PARTS PER BILLION.
TOLUENE _ 0.73ND § | W
SITERLIONE 11 I S am— GROUNDWATER SAMPLES WERE COLLECTED ON
X’W.ENES 4.45ND 1 | ©Q W12 8 JUNE 1998
g v l l == :
B8 ' ' b= AT LIQUID LEVEL MEASUREMENTS WERE OBTAINED ON
RS_MwW7
Lo o7 i | s G j N 11 JUNE 1998.
[ ~
! ! ® // S MW11, MW13 AND MW14 NOT USED TO DRAW
i ! / < CONTOUR LINES.
N
Lo 4 BENZENE  0.51ND
4 TOLUENE _ 0.73ND N SITE INFORMATION PLAN
e~ - 8 4
- ) WIBE S 5 EoND % 8 JUNE 1998
wen | Casing orw | Adjusted C ] | TBA 12.50ND
Elevation GW EL VO s o US ARMY
RwW2 16.09 4.09 12.01 L 08
Mw1 15.81 3.78 12.03
wia | 1ese ps Al I BENZENE  7,463.17  BEWZENE 1463857  BENZENE  35.97  BENZENE 3,278.72 BUILDING 699
sbe e KR HEIR RBE oM Rl FORT MONMOUTH
e | 1238 N SENES 1076051 ENES 20,430, s :(YLEENE'S‘ iﬁgg;w’g e 1 §f§}' ]
Mws | 1820 | 410 | 1210 T 15300 IBe 200N dort  ZoNP ugse o i EATONTOWN, NEW JERSEY
MW9 15.98 4.81 11.35 VO TICs 0 W 0 VO TICs 105(10) VO MCs  540(1)
Mw11 17.14 14-:55 ‘32-%91 34 3.0 LEAD 1.5 LD N NORTH DATE SOURCE
MW12 16.66 4. |
mwi3| 1821 2.92 vgfg SCALE IN FEET 5-14-99 NJ
MW14 15.88 2.8 13,
MW15 17.04 4,66 12.38 g DWG # FlGURE
MW16 15.27 4.70 10.57
616-1] 18.92 662 | 12.30 0 30 60 “ORT MON 6

GROUNDWATER &
ENVIRONMENTAL SERVICES, INC.




GROUNDWATER &
ENVIRONMENTAL SERVICES, INC.

LEGEND

= STORM SEWER INLET
® UTIUTY MANHOLE
. O PUMP ISLAND
—  —  FENCE
RECOVERY WELL
MONITORING WELL
ABANDONED MONITORING WELL
ppb PARTS PER BILLION
D SECONDARY DILUTION
ND NOT DETECTED
NS NOT SAMPLED

BENZENE
LACN MW | CONCENTRATION
(ppb)
22,227.82 D

ND
23,686.26 D
13,224.65 D

ND

NS

2.03

ND

NS

11 4,110.10
12 ND
15 ND
16 ND
616~1 ND

QMW15

MW10

SOENU A GLN =

MW616—1
&

NOTE:
ANALYTICAL RESULTS IN PARTS PER BILLION.

~

BENZENE ISOPLETH SITE MAP (ppb)
29 JULY 1998

US ARMY
BUILDING 699
FORT MONMOUTH
EATONTOWN, NEW JERSEY

NORTH DATE SOURCE
SCALE IN FEET 5-17-99 NJ
! m  DWG # FIGURE
0 30 60 FORT MON 7
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I R T T
Lsw-toor ' — 2w owowm W
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s suemsmLE e SRR T TR SRR T AR e oo s L o
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5. PRIMARY REMOVAL OF VOC'S SHALL BE ACCOMPUSHED UTILZING A LOW PROFILE AR STRIPPER. & - - - - - -
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SEARTAON 57 GAROMANIAL (0B A GBCIFOE PR 3 - S S e
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REMEDIAL SYSTEM PROCESS & INSTRUMENTATION DIAGRAM

Lo o 2 1. VAPOR EXTRACTION LINES ARE RUN TO EACH EXTRACTION LATERAL AND
o T s F Bt i i o BUILDING. 89,
. CONEITON ' MDD FROU THE VPO P I THE SCARAIN NG FORT MONMOUTH
o S s e EATONTOWN, NEW JERSEY
SIS RPN TR v o e cone oo FORT Viowiours

5. VACUUM SENSOR/SWITCH T0 BE INSTALLED IF REGURED BY NIOEP AR DSCHARGE PERWIT,

7. CONTROL PANEL CP-1002 WAL BE PROVDED BY WANUFACTURER OF CTALYTIC OKDZER. GROUNDWATER & ENVIRONmTAL SERVICES. Inc.
5. PRESSURE VACUUM GAUGES OR SO8 VAPOR EXTRACTION/SPARGE SYSTEM SHALL BE OF COPPER-ALLOY 1340 CAMPUS PARKWAY WAL,

BOURDON TUBE CONSTRUCTION. PHONE (732) 919-0100 FAX (732) 9»9 09!6
5 141,500 ViR CNRACTON PG NSTULED SUAL BE 2 7C S, 40 PO W T EXCTIN O

55 O SUCTOW DISCHARGED ENDS AND RECRCULATIN OO OF SOL VAROR. EARACTION L

W WL B 3 SO 40 GAVNZED STEEL
10 ALL SPARGE SYSTEM PIPNG WL BE 1-1/2" SCH. 40 PVC PP [Ro-_[ REVISions oaTe
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2
3

4)

NOTES:

PROPOSED DISCHARGE LOCATION #1

SALTZMAN

MW13
[

SERVICE STATION
BUILDING NO. 8989

MW10

INDIVIDUAL PNEUMATIC SUPPLY LINE AND CORRESPONDING PRODUCT RECOVERY LINE SHALL BE RUN TO
EACH OF THE RECOVERY WELLS (MW11, RW3 AND RW4). THE LINES SHALL BE CAPPED AND TERMINATED
IN THE RECOVERY WELL MANHOLES FOR POTENTIAL FUTURE USE.

27 SCH. 40 PVC PIPE SVE LINES WILL BE INSTALLED TO MW11, RW3, RW4 RECOVERY WELL MANHOLES.

AREAL EXTENT OF VACUUM INFLUENCE WITH OPTIONAL LATERALS {VL7, VLB, & VL9) = 11,553 sq. ft.

AREAL EXTENT OF VACUUM INFLUENCE WITHOUT OPTIONAL LATERALS M7, V18, & VL9) = 7,928 sq. ft.

AVENUE

PROPOSED UTILITY TRENCH

R

&3
/PROPDSED SYSTEW ENCLOSURE P
/—EXISHNG SYSTEM ENCLOSURE

L— PROPOSED FENCED ENCLOSURE

Syws
PROPOSED DISCHARGE LOCATION #2
(APPROXIMATE LOCATION)
MWS
[

GROUNDWATER &
ENVIRONMENTAL SERVICES, INC.
LEGEND

B STORM SEWER INLET
® UTILITY MANHOLE
ABANDONED MONITORING WELL
RECOVERY WELL
(4 MONITORING WELL
T PUMP ISLAND
— - — FENCE
PROPOSED RECOVERY WELL
PROPOSED SOIL VAPOR EXTRACTION 5' LATERAL
PROPOSED UTILITY TRENCH
PROPOSED OPTIONAL UTILITY TRENCH

PROPOSED OPTIONAL SOIL
VAPOR EXTRACTION 5' LATERAL

PROPOSED OPTIONAL AIR SPARGE POINT

foy
PROPOSED 15" AIR SPARGE
RADIUS OF INFLUENCE
PROPOSED 20’ SOIl. VAPOR
EXTRACTION RADIUS OF INFLUENCE

PROPOSED REMEDIAL SYSTEM LAYOUT

US ARMY
BUILDING 699
FORT MONMOUTH
EATONTOWN, NEW JERSEY

NORTH DATE SOURCE

SCALE IN FEET 5-11-99 NJ

7

: DWG # FIGURE
O 20 40 IrorT MON| 9




24" SQUARE MANHOLE LID

ELEC. UNION MALE BY FEMALE £” SANITARY SEAL

LOW VOLTAGE MICH VOLTAGE
ELEC. UNION MALE BY FEMALE / ‘
E-Y TEE : F 2 d < 4
M
CONCRU/}%///}\ N X\ 3/4" STRAN RELEF . "
N /—WIRING TO HEAT TRACE|. .
7 A a
7 / SR .
D : _ 6 2 MIN.
AN .
GALY. STEEL CONDUIT " pl
~> =i
N . _'
q
5/16"%1-1/4" GALV. EYE BOLT——
//\ g -
‘7/\ i
A
NY
S 3
> .|
X
N
\\\
Y 2° NPT x 1-1/2"
N FEMAE AoAPTER
5
\// 1" x CLOSE BRASS NIPPLE
X
17 BRASS PITLESS ADAPTER
. DEFTH TO TOP OF
6" SCH. 40 PVC WITH % 1o
0.02 SLOT SCREEN >; N SCREEK 30
7
S
L / N/
'\
6" PVC BOTIOM cAP —| 7\/
g’/\\
/ 78
DEPTH TO BOTTOM OF
12"¢ BOREHOLE & SCREEN 20'-0"
< 73
/\ DEPTH TO BOTTOM OF
%%
KX

>//<\\§ BOREHOLE 20°-6"

GROUNDWATER RECOVERY WELL DETAIL

(NOT TO SCALE)

GROUNDWATER &
ENVIRONMENTAL SERVICES, INC.

2" PVC SOIL VAPOR EXTRACTION LINE
(2) 1" PVC PRODUCT SYSTEM LINES

RECOVERY WELL DETAIL

US ARMY
BUILDING 699
FORT MONMOUTH
EATONTOWN, NEW JERSEY

DATE SOURCE
NOT TO ScALE [=28-99 NJ

DWG # FIGURE

FORT MO, 1o




GROUND SURFACE
(NOTE 3)

GROUNDWATER &

ENVIRONMENTAL SERVICES, INC.

EXCAVATED MATERIAL BACKFILL

Sy
4

\

2" SCH. 40 PVC VAPOR EXTRACTION LINE

N
///

0

/ BENTONITE CEMENT TRENCH SEAL

7

>

s //\ y
XK

7 I
¢

12" (APPROX.)

A

;%/
<

8" (APPROX.)

&

* SC

2 PV
S
(No

C SLOTTED | -
REEN (0.02 SLOT)
TE 1) -

SONIONY: \\\’,\\//\ v
g \\//>\/ 7 \//>\/ /\ 7

NATIVE
SoiL

~
v
A -
e

AN

5'-0'

7

Lo AN \“a'Q\’\\\ N
NN P IR

N

NN

7-0" (APPROX.)

¥ PEA GRAVEL

(NOTE 2)

9'-0" (APPROX.)

NOTES:

1. SVE LATERAL CONSISTS OF APPROX. 5° OF 2" PVC SLOTTED SCREEN BISECTED BY A FITTING
CONNECTING THE LATERAL TO {TS VAPOR EXTRACTION LINE.

2. PEA GRAVEL SURROUNDING THE SCREENED LATERAL EXTENDS APPROXIMATELY 1 FOOT
LATERALLY AND 4 INCHES ABOVE ANG BELOW THE SCREENED LATERAL.

3. GROUND SURFACE WILL BE RESTORED TO PRE—EXCAVATION CONDITION, INCLUDING ASPHALTIC
PAVING OR CONCRETE PAVING IF APPLICABLE.

SOIL VAPOR EXTRACTION LATERAL DETAIL

U.S. ARMY
BUILDING 699
FORT MONMOUTH

EATONTOWN, NEW JERSEY

DATE

NOT To scaLe |-—19-99

SOURCE
NJ

DWG #
FORT MO

FIGURE
“1




GROUNDWATER &

ENVIRONMENTAL SERVICES, INC.

12°¢ MANHOLE COVER
GROUND SURFAGE 2" THREADED CAP
A\ A>1 |—-— 6" MIN.

%//>//>\</>\ a 3’ \ ESTORE SURFACE

> ) Rl T0
/\ MATCH EXISTING CONDITIONS
126 MANHOLE FRAME

EXCEPT AS OTHERWISE SPECIFIED
CEMENTED IN PLACE N /\\
: M

conerREE —— |

7\> -.
AL
. (<\ gg?a 2" MINj

N\
N,
\, C e . 2" x 1~1/2" REDUCING BUSHING
/\ e e 1-1/2" SCH. 80 PVC
// = . A DEPTH TO INVERT 1'~6" (NOTE 1)
BANK RUN OR \ TR
3/4" CRUSHED STONE gp T
(QUARRY PROCESS) y o FROM PROPOSED REMEDIAL
N T SYSTEM ENCLOSURE

2" SCH. 40 PVC RISER|“:

DEPTH TO BOTTOM OF TRENCH 3'—0"

BENTONITE/CEMENT

AIR SPARGE WELL HEAD DETAIL

U.S. ARMY

H ETAI

WELL HEAD DETAIl
AIR_SPARGE BUILDING 699
(TYPICAL OF SP1 — SP9) FORT MONMOUTH

(NoT TO SCALE) EATONTOWN, NEW JERSEY

DATE SOURCE
NOT TO scate |+=19-99] N

DWG # FIGURE

FORT M 12




GROUNDWATER &

EXISTING FIBERGLASS NEW 8 HIGH CEDAR BOARD ON BOARD FENCED COMPOUND ENVIRONMENTAL SERVICES, INC.
GROUNDWATER TREATMENT SOIL VAPOR EXTRACTION/SPARGE EQUIPMENT
EXHAUST FAN SYSTEM ENCLOSURE
14'~8" x 7'-6" x 7'—6"H PROPOSED SOIL VAPOR EXTRACTION
EQUIPMENT WEATHER/NOISE ENCLOSURE
10" x 4’ x 4'H
PROPOSED GROUNDWATER EXHAUST FAN
TREATMENT SYSTEM ENCLOSURE (RELOGATED FROM iNsi0F)
14'-6" x 10' x 8 T0 10° H \
i ] - -
3
5 TRANSFER .
PUMP
REMOVAL
FLTER
pisre] % o ouweR O .
a F-8"x 3 x IH e’uSvZE()'H I
PEUGE DR
QO i
B [ CATALYTIC I
PUNP TSS
ks g 2.0 o B :
P B TRANSFER 2 I %
] PUNP PUMP £ 7
o H 3 ¥
h : -
14
a o
g S 4"9x20'H 5.
= DISCHARGE
- STACK _l
2 :
i =
o« PROPOSED
g LOW PROFILE 2 AR I
AR STRIPPER 3 .
% * 52"x3'7"%X5'5"H z o
3 a ENCLOSURE
sé | 5' x 3’ x 3' H I
S GROUNDWAT —J . .
DISCHARGE m
! I | _._._______J._.__
L—— DOUBLE 4'-0" DOORS ——-—I l—— DOUBLE 34" DOORS ——l |~——— DOUBLE 4'~0" ‘—’
f——— 10—l 7 75" R |
EQUIPMENT FOOTPRINT
NOTES: REMEDIAL SYSTEM ENCLOSURE
1. IRON REMOVAL FILTER IS INSTALLED ON A 4’ HIGH ELEVATED PLATFORM US ARMY
TO ALLOW FILTER TO GRAVITY DRAIN TO TRANSFER TANK.
2. ELECTRICAL DISTRIBUTION RELOCATED FOR EASIER ACCESS. BUILDING 699
3. PIPE_CHASE IS INSULATED 12” SCH. 40 PVC INSTALLED BETWEEN FORT MONMOUTH
BUILDINGS. EATONTOWN, NEW JERSEY
DATE SOURCE
SCALE 4-23-99 NJ
T sy |owe 4 FIGURE
FORT MON| 13




GF &
mmmowsmu SERVICES, INC.

NOTES:

3
3

1. CONSTRUCTION DETALS FOR ALL-WEATHER GROUNDWATER TREATMENT ENCLOSURE.

&' x 200" HoH 8 x 200" HoH ' x 200" 52 5200 o
AR STRiPPER SVE DISCHARGE STACK. i Stueen SVE DISCHARGE STACK.
DISCHARGE STACK. SGi. 10 STANLESS STEEL DISCHARGE STACK
SCH. 40 PV W/ STANLESS STEEL FASTENERS
127 INSULATED PIPE CHASE
2 CONCRETE SUB W/ N0, 3 (W) LOVGTUDAL & LATERAL STEEL RENFORGING BARS 24

INCHES ON CENTER 7O BE CAST-IN-PLACE ON CRUSHED STONE B!
ACTUAL OEPTH OF CONCRETE SLAB WL VAR i BTG ¢ SRADE NN oepH
F SLAB SHALL NOT BE LESS THAN B". THE CONCRETE SHALL HAVE A NININUM
CONPRESSNE STRENGTH OF 3,900 P3N ACCORDANCE WITH BULDING OFTIGIALS AN

GO AOUNISTRATORS INTERWATONAL G COUNTRY CLUB. HILS, I (60CK) TABLE
1507.1.2 (1

EDAR BOARD. ON BOARD FENCED COMPOUND. . 2" WOOD STUDS MAY BE PLACED 24" ON CENTER (0.C.) IF WOOD STRUCTURAL
PANEL SHEATHING HAS A MINIMUM SPAN RATING OF 24"
4. 12 CONCRETE PILES 0 BE CAST-IN-PLACE USING SONOTUBE CASING IN
ACCOROANGE WIH 500K 18061, CONGRETE PILES SHALL EXTEND 10 4 DEPTH
EQUNALENT 0 THE FRGST UNE OF THE LOGALTY (5" BELOW GROUND. SURFACE N CENTRAL NEW
WITH TWO NO. 4

Loc BE
JERSEY). EACH PILE WILL BE TIED INTO PROPOSED CONCRETE SLAB
STEEL REINFORCING BARS.

38

5. 19/32" SHALLOW GROONE Ti-11 PANELS, AS SUPPLED BY ROSEBURG LUNBER CO.
BURG, OR.. OR EQUIVALENT.

6. ANCHOR BOLTS SHALL BE A MINMUM DIAMETER OF 1/2° AND SHALL BE
PLACED 12" FROM EACH CORNER WITH INTERMEDIATE BOLTS SPACED A MAYIMUM OF
§ OC. NCHOR BOTS SHALL BE ENSEDOED I\ CONCRETE S4B T0
A DEPTH OF 8" (MIN.) IN ACCORDANGE WITH BOCA 2:

7. CONCRETE BLOCK CONTANNENT DIKE SHALL BE CONSTRUCTED OF

8" HOLLOW CONCRETE BLOCK FILLED WITH CONCRETE I
ACCORDANCE WITH BOCA 1801.1.2.

67 M. 0P STONE SuBBASE
& MN. CONCRETE SUAB 8. CORNER POSTS ARE USED WHERE THO PARTIIONS MEET.
EE 2

X 4% ARE COMBINED FOR STRENGTH AND 10
& MIN. GP STONE SUBBASE |, +

PROVIDE WALLBOARD AALING SURFAGES,
1

12 o PUES () ! = oo 4-0" cures ——— i i 7 5. IN ACCORDANCE WTH BOCA 2311.4.2
o 0. CONSTRUCTION OF THE ENCLOSURE SHALL NEET AL APPLICABLE. BOCA CODES,
s

ELECTRCAL EQUPNENT AND WIRING SHALL NEET THE REQURENENTS OF NATIONAL

100 RIGHT ELEVATION FIRe FROTCTON JGSOGATON. QUIOY M. (NFPA) 70, NATIONAL ELECTRICAL CODE
INTAKE LOWVER SCALE ‘SCALE 12. ROOF TRUSSES SHALL BE DESIGNED AND INSTALLED IN ACCORDANCE WITH BOCA AND
— p— TRUSS, PLATE INSTITUTE, MADISON, W. RODF TRUSS 10 BE SUPPLEL
o 1 3 0 15 3 TRUSTY BUILDING COMPONENTS, PENN\NGIDN. NJ., OR EQUIVALENT. THE REQUIRED DESIGN
CRITER AND RELEVANT BUILDNG CODES WUST BE PROVIDED 10 T

TRUSS DESIGNER FOR EACH INDMDUAL ENCLOSURE.

ACTUAL LOCATION OF INTAKE LOUVER AND EXHAUST FANS TO BE FIELD DETERMINED DURING CONSTRUCTION.

I —

U 13. INTERIOR WALLS SHALL BE FINISHED WITH 1/2" DRYWALL SHEETING.

/—mm SING TO WATCH FENCED COUPOUND

3 INCH THCK UNFACED
FIBERGLASS INSULATON

\CHOR B0LT-
(s "ommaL A7 B or AL ]

o
120" J
4" x 4" FENCE POST (TYP.)
L ™ ey - Iﬁf
s PLAN_— FOUNDATION
T [Ty e - ENCLOSURE/COMPOUND ELEVATIONS
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(TYPICAL) (TYPICAL) >J FORT MONMOUTH
(NOT TO SCALE) (NOT TO SCALE) SCALE

NO. 3 (MIN) REBAR 2' SPAGNG

)
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GROUNDWATER &
ENVIRONMENTAL SERVICES, INC.

SAWCUT ASPHALT BOTH
~—— SIDES OF TRENCH —

NOTES:

(NOTE 7) 6" THICK (NOTE 7) F

S EXISTING 1) ALL 90" TURNS SHALL BE ACHIEVED WITH 22.5°
\/ ASPHALT OR 45' ANGLE ELBOWS OR 12" MINIMUM RADIUS
\\// 4 EXISTING SUBBASE MATERIAL SWEEPS FOR THIN WALL ELECTRICAL CONDUIT.

PEA GRAVEL, DEAD SAND OR NS SUBBASE (STONE & DUST)

CLEAN FILL MATERIAL
SR

7" PEA GRAVEL, DEAD 2) ALL PVC PIPE IS SCH. 40 PVC, SOLVENT
BAND OR CLEA FiL | WELD. SLOPE SVE PIPING TOWARD THE FENCED
. Z1" MIN. COMPOUND AT A SLOPE OF 1” PER 50 FEET.
GROUNDWATER AND SPARGE PIPING SLOPED
EXISTING SOIL TOWARD WELLS AT AT A SLOPE OF 1" PER 50
— PEA GRAVEL FEET.

AR

4wy, DO MN 8 3) WHEN APPROPRIATE (BASED ON THE MATERIAL
A B B 8 A O UTILIZED) BACKFILL SHALL BE COMPACTED TO A
O0&EEE OO —_— N L MINIMUM OF 95% OF THE MAXIMUM DRY DENSITY
EXISTING SOIL cocoo —_— v 4 MN, AS DETERMINED BY AASHTO TEST DESIGNATION
4 MIN. \\\ T—180 OR ASTM TEST DESIGNATION D—1557.
N7 A SN
BB SR v, f
OO0&EEEESSSE — SN geemon 8 4) BACKFILL AND COMPAGT EXCAVATION IN 6 INCH
O0OO0OO0O00O0 O - fFT

- 18" MIN.

v 5) THREE CONTINGENCY SVE PIPES SHALL BE

AA Ao oe e For — INSTALLED IN TRENCH, ONE TO RW3, ONE TO

OO0 063606 66 - 1 RW4, AND THE OTHER TO END OF TRENCH NEAR
MW4,

N
S

MIN.

N

6) PRODUCT RECOVERY AND PRODUCT PUMP AR
SUPPLY LINES SHALL BE INSTALLED TO RW3 AND
RW4 RESPECTIVELY.

:/ <\\/ NN

¥
g
>

387 MIN. 7) REFER TO RESTORATION PLAN FOR FINAL
EXCAVATION RESTORATION DETAILS.

SAWCUT ASPHALT BOTH SAWCUT ASPHALT BOTH F 3/4" THIN WALL METAL| ELECTRICAL. CONDUIT
~— SIDES OF TRENCH ~— ——SIDES OF TRENCH— PR SCH. 40 PVC | PRODUCT REGOVERY
6" THICK (NOTE 7) r 6" THICK (NOTE 7) ] 1 SCH. 40 PVC PRODUCT PUMP AIR SUPPLY
Eéfmg EéEJIAi‘Il-(T} >’ c jt~1/2" SCH. 40 PVC AR SPARGE
+ EXSTNG SUBBASE NATERIAL 4 BxisTinG |+ SUBBASE NATERIAL i\ 8 | 2 SCH. 40 PVC SOIL VAPOR EXTRACTION
SUBBASE .. (STONE & DUST) SUBBASE (STONE & DUST) /\\//,\ A2 SCH. 40 PVC | CROUNDWATER REGOVERY
" PEA GRAVEL, DEAD -
\/\ -SAND Sf: T%IEAI\N FILL . \\/4 SKND g’;“éELLE-AEE?RL <\// l’ ITEM | SIZE MATERIAL DESCRIPTION
.\/; it 2'-5" MiN. /// MAIERIAL &'=1" MIN.
< < 5 4 M, TRENCHING CROSS SECTIONS A THROUGH D
EXISTING SOIL EXISTING SOIL F F ——
L0 0 O J—
PEA GRAVEL p— U.S. ARMY
A
& S i o O | =— BUILDING 699
/ Y
I - ¥ - FORT MONMOUTH
N\ N
\\/ G NR \< RGN f EATONTOWN, NEW JERSEY
4 SECTION C 717" SECNON D ’ DATE SOURCE
= 157 MIN, ———] r-— 167 MIN, ] — -
NOT TO ScALE |4=19-99] N
DWG # FIGURE
FORT MO| 15




TER

INTRINSICALLY SAFE CIRCUIT

2 26 INTRINSICALLY SAFE_CIRCUIT
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5 hp AR STRPPER BLOWER INTRINSICALLY SAFE GRCUIT
(2) 1/3 hp TRANSFER PUMPS. Tk R b
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1-1/2 hp TRANSFER PUMP Bt 2= 1/2" CoNDUT
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6 §16
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GROUNDWATER &

ENVIRONMENTAL SERVICES, INC.

LEGEND

== STORM SEWER INLET

UTILITY MANHOLE

(D) PUMP ISLAND

NOTES:

-— FENCE

RECOVERY WELL
MONITORING WELL

ABANDONED MONITORING WELL

AN AVERAGE PUMPING RATE OF 5 gpm AT EACH OF
RW11, RW3 AND RW4 WAS USED TO CALCULATE THE

CAPTURE ZONE.

INDIVIDUAL CAPTURE ZONE FROM RW4 IS NOT SHOWN.

CALCULATED CAPTURE ZONE

US ARMY
BUILDING 699
FORT MONMOUTH

EATONTOWN, NEW JERSEY

NORTH

DATE SOURCE
SCALE IN FEET 5_17-99 NJ
E d 1DWG 4 FIGURE
O 30 60 oRT MON 17
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TABLE 1

GROUNDWATER MONITORING DATA
U.S. ARMY
FORT MONMOUTH - BUILDING 699 AREA

EATONTOWN, NEW JERSEY

4/2/98
Casing Depth to Depth to Product Groundwater Adjusted GW
Elevation Product  Gioundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RW2 16.09 2.89 2.91 0.02 13.18 13.20
MW1 15.81 -—- 2.65 -— 13.16 13.16
MW2 16.64 - 2.85 --- 13.79 13.79
MW3 15.80 -—- 2.80 - 13.00 13.00
MW4 15.92 - 2.72 - 13.20 13.20
MW5 15.48 - 2.69 -—- 12.79 12.79
MW6 15.78 -—- 2.88 -—- 12.90 12.90
MW38 15.96 - 3.13 --- 12.83 12.83
MW9 16.20 -—- 3.10 --- 13.10 13.10
RW11 17.14 - 13.57 -—- 3.57 3.57
MW12 16.66 - 3.51 --- 13.15 13.15
MW13 16.21 - 1.70 -—- 14.51 14.51
MW14 15.98 --- 1.56 - 14.42 14.42
MW15 17.04 --- 3.19 - 13.85 13.85
MW16 15.27 NM NM NM NM NM
616-1 18.92 - 4.70 - 14.22 14.22
4/9/98
Casing Depth to Depth to Product Groundwater Adjusted GW
Elevation Product  Groundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RW2 16.09 3.45 3.46 0.02 12.63 12.65
MW1 15.81 - 3.11 - 12.70 12.70
MW2 16.64 - 3.50 - 13.14 13.14
MW3 15.80 - 3.34 -—- 12.46 12.46
MW4 15.92 - 3.22 -—- 12.70 12.70
MW5 15.48 -—- 3.34 -—- 12.14 12.14
MW6 15.78 - 3.56 - 12.22 12.22
MWS 15.96 -— 3.50 - 12.46 12.46
MW9 16.20 -— 3.68 --- 12.52 12.52
RW11 17.14 --- 13.12 --- 4.02 4.02
MW12 16.66 - 3.99 - 12.67 12.67
MW13 16.21 - 2.32 - 13.89 13.89
MW 14 15.98 - 2.19 - 13.79 13.79
MW15 17.04 - 3.80 - 13.24 13.24
MW16 15.27 - 3.34 - 11.93 11.93
616-1 18.92 -—- 5.39 13.53 13.53



TABLE 1
GROUNDWATER MONITORING DATA
U.S. ARMY
FORT MONMOUTH - BUILDING 699 AREA
EATONTOWN, NEW JERSEY

5/27/98
Casing Depth to Depth to Product Groundwater Adjusted GW
Elevation Product  Groundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RW2 16.09 3.20 3.22 0.02 12.87 12.89
MW1 15.81 --- 2.93 12.88 12.88
MW2 16.64 --- 3.51 13.13 13.13
MW3 15.80 - 3.20 - 12.60 12.60
MW4 15.92 NM NM NM NM NM
MWS5 15.48 - 3.21 --- 12.27 12.27
MW6 15.78 - 3.44 - 12.34 12.34
MWS 15.96 - 3.40 --- 12.56 12.56
MW9 16.20 --- 3.72 --- 12.48 12.48
RW11 17.14 13.69 13.70 0.01 3.44 3.45
MW12 16.66 --- 3.88 - 12.78 12.78
MW13 16.21 --- 1.88 -—- 14.33 14.33
MW14 15.98 --- 1.76 -- 14.22 14.22
MW15 17.04 --- 3.94 - 13.10 13.10
MW16 15.27 NM NM NM NM NM
616-1 18.92 --- 5.64 -—- 13.28 13.28
6/11/98
Casing Depth to Depth to Product Groundwater  Adjusted GW
Elevation Product  Groundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RW2 16.09 4.08 4.09 0.01 12.00 12.01
MW1 15.81 3.78 --- 12.03 12.03
MW2 16.64 4.66 -—- 11.98 11.98
MW3 15.80 4.07 - 11.73 11.73
MW4 15.92 --- 3.90 --- 12.02 12.02
MWS5 15.48 --- 4.15 --- 11.33 11.33
MW6 15.78 --- 4.37 --- 11.41 11.41
MWS8 16.20 --- 4.10 - 12.10 12.10
MW9 15.96 --- 4.61 --- 11.35 11.35
RW11 17.14 --- 14.05 - 3.09 3.09
MW12 16.66 --- 4.65 - 12.01 12.01
MW13 16.21 --- 2.98 - 13.23 13.23
MW14 15.98 2.85 --- 13.13 13.13
MW15 17.04 --- 4.66 -—- 12.38 12.38
MW16 15.27 -—- 4.70 -—- 10.57 10.57

616-1 18.92 --- 6.62 - 12.30 12.30



TABLE 1

GROUNDWATER MONITORING DATA
U.S. ARMY
FORT MONMOUTH - BUILDING 699 AREA

EATONTOWN, NEW JERSEY

6/26/98
Casing Depth to Depth to Product Groundwater ~Adjusted GW
Elevation Product  Groundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RW2 16.09 -—- 4,98 --- 11.11 11.11
MW1 15.81 --- 4.80 --- 11.01 11.01
MW2 16.64 --- 521 --- 11.43 11.43
MW3 15.80 -e- 4.89 --- 10.91 10.91
MW4 15.92 --- 4.82 --- 11.10 11.10
MW5 15.48 --- 4.82 --- 10.66 10.66
MW6 15.78 --- 5.16 --- 10.62 10.62
MW8 16.20 --- 5.14 --- 11.06 11.06
MW9 15.96 --- 5.50 --- 10.46 10.46
RWI11 17.14 --- 14.05 --- 3.09 3.09
MW12 16.66 - 5.68 --- 10.98 10.98
MW13 16.21 --- 3.81 --- 12.40 12.40
MW14 15.98 --- 3.71 - 12.27 12.27
MW15 17.04 --- 3.09 --- 13.95 13.95
MW16 15.27 --- 5.44 - 9.83 9.83
616-1 18.92 --- 7.03 --- 11.89 11.89
7/2/98
Casing Depth to Depth to Product Groundwater  Adjusted GW
Elevation Product  Groundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RW2 16.09 --- NM NM NM NM
MW1 15.81 --- 4.07 --- 11.74 11.74
MW2 16.64 --- 4.72 --- 11.92 11.92
MW3 15.80 --- 4.29 --- 11.51 11.51
MW4 15.92 - NM NM NM NM
MWS5 15.48 --- 4.18 - 11.30 11.30
MW6 15.78 4.52 --- 11.26 11.26
MW8 16.20 --- 4.39 11.81 11.81
MW9 15.96 --- 4.79 --- 11.17 11.17
RW11 17.14 --- 13.98 --- 3.16 3.16
MWI12 16.66 --- 4.84 - 11.82 11.82
MW13 16.21 --- 3.15 --- 13.06 13.06
MW14 15.98 --- 3.05 --- 12.93 12.93
MW15 17.04 --- 4.54 --- 12.50 12.50
MW16 15.27 --- 4.81 - 10.46 10.46
616-1 18.92 - 6.54 --- 12.38 12.38



TABLE 1
GROUNDWATER MONITORING DATA
U.S. ARMY
FORT MONMOUTH - BUILDING 699 AREA
EATONTOWN, NEW JERSEY

7/8/98
Casing Depth to Depth to Product Groundwater ~ Adjusted GW
Elevation Product  Groundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RW2 16.09 --- 4.62 --- 11.47 11.47
MW1 15.81 - 4.28 --- 11.53 11.53
MW2 16.64 - 4.97 - 11.67 11.67
MW3 15.80 --- 4.55 -- 11.25 11.25
MW4 15.92 - 4.46 --- 11.46 11.46
MW5 15.48 - 441 - 11.07 11.07
MW6 15.78 --- 4.80 - 10.98 10.98
MW8 16.20 - 4.57 - 11.63 11.63
MW9 15.96 - 5.05 --- 10.91 10.91
RW11 17.14 - 14.03 - 3.11 3.11
MW12 16.66 --- 5.07 --- 11.59 11.59
MW13 16.21 --- 3.48 --- 12.73 12.73
MW14 15.98 - 3.25 --- 12.73 12.73
MW15 17.04 --- 4.83 --- 12.21 12.21
MW16 15.27 --- 5.13 --- 10.14 10.14
616-1 18.92 --- 6.88 --- 12.04 12.04
7/29/98
Casing Depth to Depth to Product Groundwater ~ Adjusted GW
Elevation Product  Groundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RW2 16.09 --- --- --- - -
MW1 15.81 --- 5.13 - 10.68 10.68
MW2 16.64 --- 5.77 --- 10.87 10.87
MW3 15.80 --- 5.35 - 10.45 10.45
MW4 15.92 5.38 --- 10.54 10.54
MW35 15.48 --- 527 --- 10.21 10.21
MW6 15.78 --- 421 --- 11.57 11.57
MW8 16.20 --- 5.25 --- 10.95 10.95
MW9 15.96 --- 5.99 - 9.97 9.97
RW11 17.14 - --- --- - -
MW12 16.66 --- 5.89 --- 10.77 10.77
MW13 16.21 --- --- --- --- -
MW14 15.98 - --- - - -
MW15 17.04 --- 5.63 --- 11.41 11.41
MW16 15.27 --- 6.23 9.04 9.04

616-1 18.92 -- 7.84 - 11.08 11.08



TABLE 1

GROUNDWATER MONITORING DATA
U.S. ARMY
FORT MONMOUTH - BUILDING 699 AREA

EATONTOWN, NEW JERSEY

8/5/98
Casing Depth to Depth to Product Groundwater Adjusted GW
Elevation Product  Groundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RW2 16.09 .- NM NM NM NM
MW1 15.81 - 5.36 -—- 10.45 10.45
MW2 16.64 -—- 6.03 --- 10.61 10.61
MW3 15.80 - 5.64 -—- 10.16 10.16
MW4 15.92 - NM NM NM NM
MW35 15.48 - 5.44 -—- 10.04 10.04
MW6 15.78 5.90 9.88 9.88
MW8 16.20 - 5.51 -—- 10.69 10.69
MW9 15.96 - 6.12 -— 9.84 9.84
RWI11 17.14 - 14.73 - 2.41 2.41
MW12 16.66 - 6.12 --- 10.54 10.54
MW13 16.21 --- 3.37 -—- 12.84 12.84
MW14 15.98 - 3.22 -—- 12.76 12.76
MW15 17.04 - 5.73 -—- 11.31 11.31
MW16 15.27 -—- 6.54 -—- 8.73 8.73
616-1 18.92 - . 8.09 -- 10.83 10.83
8/18/98
Casing Depth to Depth to Product Groundwater  Adjusted GW
Elevation Product  Groundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RW2 16.09 - 6.27 - 9.82 9.82
MW1 15.81 - 5.83 - 9.98 9.98
MW2 16.64 - 6.39 - 10.25 10.25
MW3 15.80 - 6.14 9.66 9.66
MW4 15.92 - 6.12 --- 9.80 9.80
MW35 15.48 - 5.85 - 9.63 9.63
MWe6 15.78 --- 6.32 --- 9.46 9.46
MW8 16.20 --- 5.96 -—- 10.24 10.24
MW9 15.96 --- 6.65 --- 9.31 9.31
RW11 17.14 -—- 14.60 - 2.54 2.54
MW12 16.66 -—- 6.58 -—- 10.08 10.08
MW13 16.21 --- 3.45 --- 12.76 12.76
MW 14 15.98 - 3.31 - 12.67 12.67
MW15 17.04 - 6.15 - 10.89 10.89
MW16 15.27 - 7.02 - 8.25 8.25
616-1 18.92 --- 8.55 - 10.37 10.37



TABLE 1
GROUNDWATER MONITORING DATA
U.S. ARMY
FORT MONMOUTH - BUILDING 699 AREA
EATONTOWN, NEW JERSEY

9/4/98
Casing Depth to Depth to Product Groundwater ~ Adjusted GW
Elevation Product  Groundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RW2 16.09 - 6.71 --- 9.38 9.38
MW1 15.81 - 6.27 -—-- 9.54 9.54
MW2 16.64 - 6.85 --- 9.79 9.79
MW3 15.80 --- 6.57 - 9.23 9.23
MW4 15.92 --- 6.51 --- 9.41 9.41
MWS5 15.48 -—- 6.23 - 9.25 9.25
MW6 15.78 6.76 --- 9.02 9.02
MW3 16.20 --- 6.42 --- 9.78 9.78
MW9 15.96 --- 7.00 --- 8.96 8.96
RWI11 17.14 --- 14.64 - 2.50 2.50
MW12 16.66 --- 7.02 --- 9.64 9.64
MW13 16.21 --- 3.51 --- 12.70 12.70
MW14 15.98 - 3.36 --- 12.62 12.62
MW15 17.04 --- 6.56 - 10.48 10.48
MW16 15.27 --- 7.44 - 7.83 7.83
616-1 18.92 - 8.99 --- 9.93 9.93
9/17/98
Casing Depth to Depth to Product Groundwater Adjusted GW
Elevation Product  Groundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RwW2 16.09 --- 6.97 - 9.12 9.12
MW1 15.81 --- 6.57 -—- 9.24 9.24
MW2 16.64 - 7.16 - 9.48 9.43
MW3 15.80 - 6.82 - 8.98 8.98
Mw4 15.92 --- 6.80 -—- 9.12 9.12
MW5 15.48 --- 6.48 - 9.00 9.00
MW6 15.78 - 7.00 -- 8.78 8.78
MWS8 16.20 --- 6.75 - 9.45 9.45
MW9 15.96 --- 7.25 - 8.71 8.71
RW11 17.14 --- 14.51 -—- 2.63 2.63
MW12 16.66 --- 7.30 - 9.36 9.36
MW13 16.21 - 3.32 - 12.89 12.89
MW14 15.98 - 3.18 - 12.80 12.80
MW15 17.04 --- 6.79 --- 10.25 10.25
MW16 15.27 --- 7.61 -—- 7.66 7.66

616-1 18.92 --- 9.25 - 9.67 9.67



TABLE 1

GROUNDWATER MONITORING DATA

U.S. ARMY
FORT MONMOUTH - BUILDING 699 AREA
EATONTOWN, NEW JERSEY
10/2/98
Casing Depth to Depth to Product Groundwater ~Adjusted GW
Elevation Product  Groundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RW2 16.09 --- 7.21 --- 8.88 8.88
MW1 15.81 --- 6.85 --- 8.96 8.96
MW2 16.64 - 7.31 - 9.33 9.33
MW3 15.80 - 7.12 - 8.68 8.68
MW4 15.92 --- 7.02 - 8.90 8.90
MW5 15.48 --- 6.70 - 8.78 8.78
MW6 15.78 --- 7.27 - 8.51 8.51
MWS8 16.20 - 7.06 - 9.14 9.14
MW9 15.96 --- 7.47 --- 8.49 8.49
RW11 17.14 --- 14.62 --- 2.52 2.52
MW12 16.66 - 7.61 -- 9.05 9.05
MW13 16.21 --- 3.62 —— 12.59 12.59
MW14 15.98 --- 343 - 12.55 12.55
MW15 17.04 - 7.00 --- 10.04 10.04
MW16 15.27 --- 7.88 - 7.39 7.39
616-1 18.92 - 9.45 --- 9.47 9.47
10/16/98
Casing Depth to Depth to Product Groundwater Adjusted GW
Elevation Product  Groundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RW2 16.09 --- 7.19 --- 8.90 8.90
MW1 15.81 - 6.72 - 9.09 9.09
MW2 16.64 -—- 7.75 --- 8.89 8.89
MW3 15.80 - 7.21 8.59 8.59
MwW4 15.92 6.90 6.91 0.01 9.01 9.02
MWS5 15.48 --- 6.82 - 8.66 8.66
MW6 15.78 - 7.30 --- 8.48 8.48
MWS8 16.20 -—- 7.24 --- 8.96 8.96
MW9 15.96 --- 7.48 --- 8.48 8.48
RWi1 17.14 SHEEN 14.55 SHEEN 2.59 2.59
MW12 16.66 --- 7.74 --- 8.92 8.92
MW13 16.21 --- 3.26 - 12.95 12.95
MW14 15.98 - 3.11 - 12.87 12.87
MW15 17.04 - 7.90 - 9.14 9.14
MW16 15.27 - 7.73 --- 7.54 7.54
616-1 18.92 -—- 9.41 -—- 9.51 9.51



TABLE 1
GROUNDWATER MONITORING DATA
U.S. ARMY
FORT MONMOUTH - BUILDING 699 AREA
EATONTOWN, NEW JERSEY

11/12/98
Casing Depth to Depth to Product Groundwater Adjusted GW
Elevation Product  Groundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RW2 16.09 7.49 7.58 0.09 8.51 8.58
MW1 15.81 7.29 8.50 121 7.31 8.22
MW2 16.64 --- 8.17 - 8.47 8.47
MW3 15.80 --- 7.63 --- 8.17 8.17
MwW4 15.92 7.91 8.57 0.66 7.35 7.85
MWS5 15.48 --- 7.10 --- 8.38 8.38
MW6 15.78 --- 7.74 --- 8.04 8.04
MW3 16.20 - 7.51 --- 8.69 8.69
MW9 15.96 -—- 7.84 - 8.12 8.12
RW11 17.14 15.71 15.72 0.01 1.42 1.43
MW12 16.66 --- 8.09 --- 8.57 8.57
MW13 16.21 - 3.51 --- 12.70 12.70
MW14 15.98 - 3.35 --- 12.63 12.63
MW15 17.04 - 7.50 --- 9.54 9.54
MW16 15.27 - 8.07 --- 7.20 7.20
616-1 18.92 --- 10.01 - 8.91 8.91
11/25/98
Casing Depth to Depth to Product Groundwater Adjusted GW
Elevation Product  Groundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RW2 16.09 --- 7.60 --- 8.49 8.49
MW1 15.81 7.41 8.65 1.24 7.16 8.09
MW2 16.64 --- 8.31 --- 8.33 8.33
MW3 15.80 --- 7.71 --- 8.09 8.09
MW4 15.92 7.97 8.51 0.54 7.41 7.82
MWS5 15.48 --- 7.23 - 8.25 8.25
MWé6 15.78 --- 7.87 - 7.91 7.91
MWS8 16.20 --- 7.78 --- 8.42 8.42
MW9 15.96 --- 7.95 --- 8.01 8.01
RWI11 17.14 - 15.53 --- 1.61 1.61
MW12 16.66 - 8.27 -—- 8.39 8.39
MW13 16.21 --- 4.32 - 11.89 11.89
MW14 15.98 --- 3.50 - 12.48 12.48
MW15 17.04 - 7.70 - 9.34 9.34
MW16 15.27 - 7.73 - 7.54 7.54

616-1 18.92 - 10.14 --- 8.78 8.78



TABLE 1

GROUNDWATER MONITORING DATA

U.S. ARMY
FORT MONMOUTH - BUILDING 699 AREA
EATONTOWN, NEW JERSEY
12/4/98
Casing Depth to Depth to Product Groundwater Adjusted GW
Elevation Product  Groundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RW2 16.09 --- 7.60 - 8.49 8.49
MW1 15.81 7.42 8.71 1.29 7.10 8.07
MW2 16.64 - 8.41 - 8.23 8.23
MW3 15.80 - 7.69 --- 8.11 8.11
MW4 15.92 7.85 8.82 0.97 7.10 7.83
MW5 15.48 - 7.29 --- 8.19 8.19
MW6 15.78 - 7.80 --- 7.98 7.98
MWS 16.20 --- 7.85 - 8.35 8.35
MW9 15.96 --- 7.91 - 8.05 8.05
RW11 17.14 15.53 15.54 0.01 1.60 1.61
MW12 16.66 - 8.36 --- 8.30 8.30
MW13 16.21 - 4.20 --- 12.01 12.01
MW14 15.98 - 3.47 -—- 12.51 12.51
MW15 17.04 - 7.57 --- 9.47 9.47
MW16 15.27 --- 7.61 = 7.66 7.66
616-1 18.92 --- 10.00 --- 8.92 8.92
1/22/99
Casing Depth to Depth to Product Groundwater  Adjusted GW
Elevation Product  Groundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RW2 16.09 --- 522 --- 10.87 10.87
MW1 15.81 5.50 5.62 0.12 10.19 10.28
MW2 16.64 --- 3.87 - 12.77 12.77
MW3 15.80 - 4.89 --- 10.91 10.91
MWwW4 15.92 --- 5.14 --- 10.78 10.78
MW35 15.48 - 4.89 --- 10.59 10.59
MW6 15.78 - 4.85 --- 10.93 10.93
MW3 16.20 --- 6.10 --- 10.10 10.10
MW9 15.96 - 5.09 == 10.87 10.87
RW11 17.14 --- 14.20 --- 2.94 2.94
MW12 16.66 --- 6.61 - 10.05 10.05
MW13 16.21 - 2.25 --- 13.96 13.96
MW14 15.98 -—- 2.12 - 13.86 13.86
MW15 17.04 -- 4.58 - 12.46 12.46
MW16 15.27 - 5.64 - 9.63 9.63
616-1 18.92 - 4.90 - 14.02 14.02



TABLE 1

GROUNDWATER MONITORING DATA
U.S. ARMY
FORT MONMOUTH - BUILDING 699 AREA

EATONTOWN, NEW JERSEY

1/29/99
Casing Depth to Depth to Product Groundwater  Adjusted GW
Elevation Product  Groundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RW2 16.09 - 4.77 --- 11.32 11.32
MW1 15.81 5.00 5.11 0.11 10.70 10.78
MW2 16.64 --- 3.47 --- 13.17 13.17
MW3 15.80 --- 4.50 --- 11.30 11.30
MW4 15.92 - 4.69 --- 11.23 11.23
MW5 15.48 --- 4.00 - 11.48 11.48
MW6 15.78 - 4.40 --- 11.38 11.38
MW3 16.20 - 5.30 - 10.90 10.90
MW9 15.96 - 4.38 --- 11.58 11.58
RW11 17.14 - 14.23 -—- 291 2.91
MW12 16.66 .- 5.84 -—- 10.82 10.82
MW13 16.21 --- 2.48 - 13.73 13.73
MW14 15.98 - 2.36 - 13.62 13.62
MW15 17.04 -—- 4.20 -—- 12.84 12.84
MW1i6 15.27 - 5.02 -—- 10.25 10.25
616-1 18.92 - 4.51 -—- 14.41 14.41
2/12/99
Casing Depth to Depth to Product Groundwater Adjusted GW
Elevation Product  Groundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RW2 16.09 -—- 4.47 - 11.62 11.62
MW1 15.81 -—- 4.47 --- 11.34 11.34
MW2 16.64 - 2.98 -—- 13.66 13.66
MW3 15.80 - 4.08 -—- 11.72 11.72
MwW4 15.92 - 422 --- 11.70 11.70
MWS5 15.48 --- 3.55 e 11.93 11.93
MW6 15.78 e 4.01 - 11.77 11.77
MW3 16.20 --- 4.60 - 11.60 11.60
MW9 15.96 --- 4.08 - 11.88 11.88
RW11 17.14 - 14.30 -—- 2.84 2.84
MW12 16.66 - 5.15 -- 11.51 11.51
MW13 16.21 -—- 2.74 -—- 13.47 13.47
MW14 15.98 - 2.60 --- 13.38 13.38
MW15 17.04 --- 2.86 - 14.18 14.18
MW16 15.27 --- 3.21 - 12.06 12.06
616-1 18.92 --- 4.05 --- 14.87 14.87



TABLE 1
GROUNDWATER MONITORING DATA

U.S. ARMY
FORT MONMOUTH - BUILDING 699 AREA
EATONTOWN, NEW JERSEY
2/19/99
Casing Depth to Depth to Product Groundwater  Adjusted GW
Elevation Product  Groundwater Thickness Elevation Elevation
Well ID (feet) (feet) (feet) (feet) (feet) (feet)
RW2 16.09 --- 4.36 --- 11.73 11.73
MW1 15.81 --- 4.20 --- 11.61 11.61
MW2 16.64 --- 1.79 --- 14.85 14.85
MW3 15.80 -—- 3.98 - 11.82 11.82
MW4 15.92 --- 4.18 --- 11.74 11.74
MWS5 15.48 --- 341 -—- 12.07 12.07
MW6 15.78 --- 3.65 --- 12.13 12.13
MW3 16.20 4.47 --- 11.73 11.73
MW9 15.96 --- 3.44 --- 12.52 12.52
RW11 17.14 --- 14.37 --- 2.77 2.77
MW12 16.66 --- 5.00 --- 11.66 11.66
MW13 16.21 --- 2.11 - 14.10 14.10
MW14 15.98 --- 1.98 --- 14.00 14.00
MW15 17.04 --- 1.99 - 15.05 15.05
MW16 15.27 --- 2.85 --- 12.42 12.42

616-1 18.92 - 3.51 --- 15.41 15.41
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SER'AL#46248 (\) A ,‘\39 s

DWR-133M (10/93) - STATE OF NEW JERSEY e
DEPARTMENT OF ENVIRONMENTAL PROTECTION AND ENERGY ) -
Mail to TRENTON, NJ 33 ()
- _ Permit No. 5) ! . 4
‘DEPE
reau Water Allocation MONITORING WELL PERMIT
T 26
VALID ONLY AFTER APPROVAL BY THE D.E.P.E,
v «ton, NJ 08625
ton, cooro#: P9 .1 | S YS
i s : y \\" . *
Owner ({8 Ay, p = 7y Mg wa cuth Driller ”:[ CAL L e MV e e
l - e N ' /
Address B]‘\f‘lh e DEH FTugww Address __ ) 7 omch AL
ﬂ lv\'\'-./\ LAV \’4\ {\')Y O/(‘a A LTi: s \)T
!
Name of Facili Diamet / Propos
ty “6%—@[6‘ ofl?’czl(es') l/ Inches Drec::g:soedeell(s) .) “ Feet
Address . # of Wells R Will pumping equipment
(,.- \\ Applied for (max. 10) / beinstalled? YES[C) NOEN
S 7RV BN /S V.1V Type of W 1 ’ i
(sﬁ:aer:ver:g) SV T d AV ga\;zf:}tg e pumP // W GPM
LOCATION OF WELL(S) .
Lotg B'°°'f}/4 Municipality County Draw sketch of well(s) nearest roads, buildings, etc. with
/4 yd fa Yy n s st b /% Sl itk ' marked distances in feet. Each well MUST be labeled
, with a name and/or number on the sketch.
State Atias Map No. Z i
40 ° 20" \\b
l
¢
W
q
B!
| - N\ BLOG Glf
, ‘ Q SO
X O o g o1
> NP S s GO
™~ ) RN xe 18-®
Selferan fue ‘ N1
FOR MONITORING WELLS, REC! B.PIEZOMETERS, THE FOLLOWING MUST BE COMPLETED BY - >
THE APPLICANT. PLEASE INDI H’BWF{E F@WTELS[TR {}aahﬁewsmueu This Space for Approval Stamp
~SepmSTE— } - a
[1ISRA Site g - -
[ CERCLA (Superfund) Site :L G JuL 2 71995 .
[JRCRA Site i CASE I.D. Number WELL PERMIT é\gPROVcD
ﬁ] Underground Storage Tank Sitg -
‘O Operational Ground Water Permi ? 4 / a’ = g - / 0 ya ”/ O -

O Pretreatment and Residuals Site 1 Q 1995

Pt

[0 Water and Hazardous Waste Enforcement Case

(3 Water Supply Aquifer Test Observation Well

[J Other (expfain) ) - BUREAU OF WATER ALLOCATION
- - - 4 L 3
I FOR O Issuance of this permit is subject to the conditions attached. (see next page) ] The well(s) may not be completed with more than 25 feet of total screen
+.E.P.E. CJ For monitoring purposes only or uncased borehole.
|l SE O

SEi: REVERSE SIDE FOR IMPORTANT PROVISIONS AND REGULATIONS PERTAINING TO THIS PERMIT. {>N

In compliance with N.J.S.A. 58:4A-14, application is made for a zermit to drill @ desEribed above.
Date -7/ /O ?‘ ; Signature of Driller %M CLJ? License # ‘ 92 2 \ 3
/ Signature of Owner c//%/%‘} .ff&/m /U-gl,/‘/

COPIFS- Wintar Allaratinn _ WWihita AnA Dinl. (famfile Mac [ —~ -




DWR-138 M NEW .cASEY DEPARTMENT OF ENVIRONMENTAL PROTECTION

11/94 BUREAU OF WATER ALLOCATION
MONITORING WELL RECORD
Waell Permit No. - L
Atlas Sheet Coordinates P D
OWNER IDENTIFICATION - Owner i R N Rt
Address R AR VAR O L
City SRR A State e Zip Code
WELL LOCATION - If not the same as owner please give address. Owner's Well No.
County T Municipality —— - _ Lot No. _ Block No.
Address e 7
TYPE OF WELL (as per Well Permit Categories) Date well completed / /
RIS A NI R I
Regulatory Program Requiring Well a Case |.D. # e . \
CONSULTING FIRM/FIELD SUPERVISOR (if applicable) R Tele. # ‘
WELL CONSTRUCTION Depthto  Depth 10 [prameter
Total depth drilled ___ ft. Top (ft.) Bottom(it)| (inches) Type and Material
[From land surface]
Well finished to : ft. ,
Inner Casing | .- - fa
Borehole diamster: S -
; ; uter Casing

Top__ _____in. (Not Protective Casing)

Bottom in. Screen
7 (Note slot size) -
Vell was finished: [] above grade —
flush mounted Tail Piece

If finished above grade, casing 4 Gravel Paci
height (stick _yp) above land Annular Seal/Grout
surface - ft.

Was steel protective casing installedq ~ Method of Grouting

D Yes D No . (Copies of other geologic lo dn
. ic logs and/or
Static water level after drilling S ft. GEOLOGIC LOG geophysical logsgshou d begattached.)

Water level was measured using

Well was developed for __. hours at u gpm -
Method of development -~

Was permanent pumping equipment installed? D Yes No
Pump capacity gpm

Pump type:
Drilling Method

Drilling Fluid L Type of Rig
Name of Driller i :

Health and Safety Plan submitted? D Yes No

Level of Protection used on site (circleone) None D C B A
N.J. License No.

Name of Drilling Company SNRES NS ERU I [0 SR LU SR s

tify that | have drilled the above-referenced well in accordance with all well permit requirements and all applicable
Sudte rules and regulations.

Driller's Signature Date

COPIES: White - DEP Canary - Driller Pink - Owner Goldenrod - Health Dept.



TSIS FORM U™~ BE COMPLETED BY TEE PERMTEE AND/OR SURVEYOR
MONTITORING WELL CERTIFICATION—FORM B-LOCATION CERTIFICATION

Na=e of Permittee:

Na=e of :ac:.l.l.ty FORT MONMOUTH

Lccation: : _ . :

NJZDES Number: NJog . N cr ECRA Case Number:

T AND SURVEYOR'S CER T"TCA ON !

Well Permit Number: 2. i"j S 7 Lo

- e -

£=a well cas:.ng.

e

—=is number must ke pe*:zanentlj aff:.xed to

Lc;ngitude (tc nearest seccnd) : - West 74°-02'48"

Latitude ,(to nearest second): o * North 40°-18"'- 47“

Elevation of Top of Inner Cas:.ng (cap off) . ~
(one-—hundredth of a foot): . .- 18.92

Scurce of elevatipn datum (bench.mark, nail,

e=c.) and year. (If an alternate datum 'has Source: GEODETIC FM- 10'

ceen approved by the Department,’ identify

1:,...9., assume datum of 100', and give - [xl 1927 I 1983

sroximated actual elevation. )
Elev.:

Cwners W&ll Number (As shown on

a":l:.catlcn cr plans) 616 MW-1 SU

vations arg t3 be determined by double zun, three wire laveling mt:hod.s
:ng balanced sights, commencing f£xom a wall markad and desczited uo.u:t.
TRis begianing point shall either ke derived frxcm Federal or Stats sSenchmarks
i nmct more than 1000 fset f-ca the site cor from an altermats datum approved .

‘v the Depar:;xen’t.zi-rc}.e:ances 'should meez= ¢third order standards, whizh a:a
c.C3 2= x (mz'.l'e)"’ . Ter secticns less <han 0.1 mile, -let :nz..‘.es = 0.-.

ATTEINTICATION

I certify under penalty of. law that .I have perscnally examined
and an:familiar 'with the- inﬂ"‘crma on submitted in this document
arnd all attachments and \.ha.\., based on my inquiry cf those
individuals J.mmed’a.u.aly responsikble for obtaining the
information, believe the submitted information is tzrue, -
accurate and. c::mnlete. I am aware that there are significant
zenalties for submitting false information including the
sossibility of fine and imprisonment. ' :

'/) %@4

FRCTES ONAL LAND SURV“'"OR'S SIGNATURE

THOMAS PIANETTI C ‘
. , . 4 SEAL

FZCIFZSSIONAL LAND SU‘-'{VTYOR'S NAMZE
(Please print or tvze) - =

GE 38975 _
'P?."'“"S.LONRL LAND SURVEYOR'S LICENSE 7




U.S. ARMY
FORT MONMOUTII
SEILFM PW KV

LOG OF BORING 616-MW!1

(Page 1 of 1)

16

Produced for Charles Appleby Project Name : BLDG. 616 Completion Date : 8/17/95
NJDEP Case # 1 29-33760 Northing : N 539584.356
Logged By : Shore Drilling Easting : E 2172306.050
Start Date 1 8/17/95 Driller : R. Barnes
Q o |
Depth T o & .
in 29-33760 DESCRIPTION % é g- g We:l ?onstrpctlon
Feet | ELEV: 18.92 E1g| 812 _Information
0 B - i
f_: b Topsoil and Roots Well Construction
571 % Date Completed : 8/17/95
/] [ Hole Diameter : 8 in
] 417 - > — Drill Method  : HSA
/] / Brown clayey, dry moist y Company Rep : R. Barnes
o / 1 [|15| Well Casing
] /] / ] Material . PVC
2 107 Diameter ‘4in
é 4 / Joints : Threaded
2.57 ol oo / CcL Well Screen
4 / 2 {112} Material : PVC
/ Diameter :4in
/ Joints : Threaded
// Opening : 20 Slot
] 4] : .
4 Green + black silty clay, 7 Sand Pack # 2 Morie Sand
mottled moist Annulus Seal : Bentonite/Portiand
/ : Tremmie
1 / 3 [| 14| well Screen
/ Material : PVC
/ Diameter :4in
6 ] / |
/ NOTES
/ Well #1 is 616 MW1
4 / 4 (116
/ CL
8 é 51116
10 é N
1 Z 6|15
Iron stained area %
127 / —
2 zn
o
2 /
E T /
(=]
5 /
2 /]
w
g 144
o
3]
° 4
3
5
o~




Rons
/tr /)‘

Groundwater & Environ1. atal Services, Inc.

Project: /BT fBurron bl
Location: %?/A’; £/6

Well number: {/g /et
Casing Elevation;

Screen Dia.: v

Casing Dia.: g

Drilling Method:_ A4.5.A4 -

Completion Details:__ =7/ c/<~v 2

Owner: ﬂ/’lv B

oring Log

Sketch Map

PemitNo: £93 3 262
Total Depth: /% 4 Diameter;, ¥

Water Level: Init:___ Static:

Length: /0 0 " Slot Size: 20
Length: = .57 Type: Lfee
Sample Method:_[2/. > - T sy

Driller:_SHe P4 Log By:

. LBara£s Dae: £-4-5 5

Depth | Sample | Well PID
(feet) | No. Const. | (ppm)

Blow Rec.
Count { fn,)

Lithology
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WELL ID NO. 699/1

DWR-138 M .
New J D of
oo T e Protecion
MONITORING WELL RECORD

Well Permit No. 23 . 236T7

Atlas Sheet Coordinates _ZJ 13 . 665 D
OWNER IDENTIFICATION - Owner _ IS _ARMY.
Address ___ 167 RIVERSITE DR.
City FORT MONMOUTH State ¥ ZpCode 0770 >

WELL LOCATION - If not the same as owner piease give address. Owner's Well No. l

County /nﬂ amn U-f Municipality Lot No. Wbd( No. TAX
Addressf3 /o/Lf’ 79, Saltzmen A ve %/-f' (DpnmaudN IV 0770 =
TYPE OF WELL (as per Well Permit Categonammng Date well completed / j &Z/I &‘ 7

Regulatory Program Requiring Well — Case I.D. #

CONSULTING FIRM/FIELD SUPERVISOR (it appiicable)mmm&i Tele. # 20/=5 0 -4 787
W D.pﬂ' to Depth to Diameter|

Total depth drilled /\; ft. Top (ft.) Bottom(it)| (inches) Type and Material

[From land surtace}

Well finished to /b‘. ft. - ;
éd‘ t Inner Casing | T 2 A \‘% &) //é gz;_/

‘ehole diameter:

Top_£2 . (Not Prm?cl::\?: Ccii::g) - i
SARDad
/5 | & \ShapW "z £

Bottom /O n. Screen

(Note slot size)
Well was finished: D above grade
Tail Piece
flush mounted

o2
If finished above grada, casing Gravel Pacd S /5 ”Z? ”Z? oo é/:tr‘yg /
height (stick up) above land —
ogh! (stick vp) abova la , S J, 5~ Berrbin e B ledS

e

Annular SealGrout

surface ft.

Was steel orotective casing instaliedq ~ Method of Grouting O—.5 S Jure -/

D Yes [XNo (Copias of othar geologic logs and/or

Static wataer level after drilling ft. GEOLOGIC LOG geophysical logs shouid be attached.)

Water level was measured using gEE?@fg Q@ée
Well was developed for / hours at = 5 gpm
Mathod of davelopment ﬂlrrlﬂ(l iU r{hﬁ(/m 0

Was permanent pumping aqgmom instailed? D Yes m No
Pump capactty
Pump type:
Drilling Method 14»\}46’,
Drilling Fluid
Name of Driller Q@ M S

Heaith and Salety P subméed? D Yes @ No

Level of Protection used on site (circle one) None C ‘B A

N.J. License No. __ T [‘,1172. - BROS. . INC.

:me of Drilling Company

Type of Rig 7// ’/ ﬁ

i certify that | have drilled the above-referenced well in accordance with all well permit requirements angd all applicable
State rules and requiations. 7@2

2 Date QZA s / 70

COPIES: White & Green - DEP  Canary - Dtiller  Pink - Owner  Goldenrod - Health Dept.

Driller's Signatur




! vaﬁou,vomtrfk AND ,\’ ST r," AN
B8 ENVIRONMENTAL SERVICES, INC. .- :
. [ Sketcn Map |
poaect Fort Mosmouth nynar_E- Syalems. 1o e (‘ V3G
Localinn Forr Manmauth Ealontawd Parmit Mo 29238771 BIREIEIE !’7 -\ "
el Numbar 1 Tatal Deatn 15 Diamatar 107
Casing Elevation Water Leyal: loitial 4" Static
Wf Lepngth 13 Slot Size 020" .
Casing Diameter  4° Lenath 2 Type Sch 40 PYC
Dofing Mathod _ Auger Sample Mothed Continueus Split Spoon
Qmmmn__[)_amﬂs_ﬁlush mount. cement collar, inner locking can
Driller Bl Myers L og By ), Gallaghar Dale Driled 112789
Depth  MWell HNU Lithological Description Comments
{F1) Constr | ppm
; ASPHALT & BALLAST
ot N & SAND Dark green medium (-) 1o fine SAND
REVERE 8 s B trace sul.
T & -] Orange-tan-brown medium to fine

=0 SAND, little clay. PHC odor, slightly
L..4 - -] moist
l..5.. ::: j:‘ Dark green fine SAND, trace silt
..§-- ',:Z-%Z-.: alterpalmg with orange brown PHC odor, saturated

medium to fing SAND.
L7 .- 4

..8--FEH :

{ - —1. CAY Gray-orange: CLAY, trace fine sand
e - g .o '-.4::.4 - -

- -1 SAND Orange-brown medium to fine SAND
SRR B ==1 . some clay, trace silt. Changing
EERTE X === 2 M io Da.i. green-orange-medium o

B==H fin , it 1.0
L.y 2.-] [ @ e sand, litlle clay at 11.0 PHC odor, saturated
DRI o5 ===1% IR [

=2 =)
N a— =
- 4
L .15.. /= -
ENDHOLE

L .16--
L. 17--
L. 18- ’
L.16.-
L.20--
be21-.
[ 22
l,;z'3 .-
.24
}»25---
L




WELL ID NO. 699,

' DWR-138 M
New J D
6/89 O Bvisron of Water Hosourees. | recton
MONITORING WELL RECORD
Well Permit No, 23 . 23678
Atias Sheet Coordinates 3 : I3 : 865 D

OWNER IDENTIFICATION - Owner __[I1S ARMY

Address : 167 RIVERSIDE DR.

City FORT MONMOUTH State NJ Zp Code iZ 70 5
WELL LOCATION - If not the same as owner please give address. Owner's Well No. QZ

County mnmn[/'}’n Municipality Lot No. _-anﬂkx:k No. TAY

—OCKANPORT-BORD—————
Address g/(/;l /’Ql/ Saltzmpn Fe Zarr Prmmant-y WS 472205
7
TYPE OF WELL (as per Well Permit Calogoneibmﬁﬂs Date weli completed yaarey, 9 Q

Regutatory Program Requinng Well Casel.D. #
e )
CONSULTING FIRM/FIELD SUPERVISOR (it appncable)ﬂamugiecg LN ron Sl ;Qs Z 2 Tele. #Q’,W/~_§'57-— 7}? 7
!{ELL@N.SELL‘ZJQN _7 Dﬂpth to Dﬂpth to Diameter
Total depth drilled / ft. Top (it.) Bottom(it)| (inches) Type and Material
Well finished 1 / 7 " [From fand surface]
ail iniIshed to . 7
Inner Casin o £ \2 !
-ehole diameter: S ;2 / Aé’ﬂ /%\So/l 0/
; : Outer Casing
Top n- (Not Protective Casing) —
, Bottom __ //D  in. Screen
(Note slot size) 5 / % , ?}':!'_-
Well was finished:[_] above grade — L /7 Z Ly/) cdZ C /"’1‘ =
flush mounted Tail Piece
It finished above grada, casing Gravel Pack / é’ / 7 #:2/7/7/, c g/,q-ye/
height (stick up) above land : j
surface ft. Annular SealGrout| , 5’ /’ ‘5”— 7/77/(’/7/ /e Pf//f’}s
Was steel protectiva casing installedq ~ Method of Grouting O —_ 5’ S / vy
D Yes B’No !
(Copies of othar geologic logs and/or
Static water level after drilling GEOLOGIC LOG geophysical Dogsgsho?:?d beganached.)

Water levei was measured using / {f ;ﬂ-c( /@/\ s

Waell was developed for ___/ hours at 5 gpm
Method of development _/ﬁ//a"]Pd etdh pPem L

Was permanent pumping equipment instalied? Yes No
Pump capacity pm

Pump type: W Z%

Drilling Method Avae r—

Drilling Fluid ' /7 Type of Rig # —/ O
Name of Drill -FI/S

Health and Safe P an submitted? ] Yes [X4No
Level of Protection used on site (circie one) None @ c's A

J. LicenseNosd /4 72
N.J. Licanse No B.L. MYERS BROS.,INC.
'me of Drilling Company

1 certity that | have drilled the above-referenced well in accordance with all well permit requirements and all applicable
State rules and reguiations.

Driller's s&gnawra«%ﬁ& é/%/ﬂ;f%ﬂ@% Date 52//5 0

COPIES:  White & Green - DEP  Canary - Driller  Pink - Owner  Goldenrod - Health Dept.




R

4
&
E

ENVIRONMENTAL SERVICES, INC

| ) GROUNOHATER AND -
v

Priuazl Fort Maoamauth Ownar_E-Systems. 1nC
Parmit No 2923678-9

lguatnn Farl Monmouth Eatontown
el Numbar 2 Totzal Degth 17' Diameter 10°

Casing Elayation YWalar Leysl. Initial 2 Qtanc~

Screan  Diameler 47 Length 155" Siot Size Q20

Type Sch 40 PYC

Casing L.ameter 4 length 1.9

Drilling Method Auger Samole Mathod Solit Spoon everY §'

Completion Details Flysh mount. cement collar, Inner locking cap

Log By ), Gallagher

Driller L Mvers

, —
ot S L
Sroich Map -

4

R e

143

r*L'V'\ Q %GT},I “‘

Date Dri

lad __11/2/89

pth Well HNu Lithological Description

Fuu Constr | ppm
i

Commerils

AR clay and silt

SAND Dark Lraver . black SAND irace

R e=0 litle silt, trace clay.

—
—
—
——
—
"1
Lag- {
1 !
1
——
—
——
—

Dark green to black fine SAND,

Dark green-fine SAND, some clay

Slightly moist, no odor.

Saturated

’-‘] CLAY Black CLAY, little silt,
2 trace fine sand

Saturated




WELL ID NO. 699/3

DWR-138 M
New Jorsey Department of Environmental Protection
6/89 Division of Water Resources

MONITORING WELL RECORD
Well PermitNo. 29 23679

Atlas Sheet Coordinates o 19 . B5S
OWNER IDENTIFICATION - Owner _ (I3 ARMY
Address 167 RIVERSIDK DR.
City FORT MONMOUTH State NJ Zip Code
WELL LOCATION - if not the same as owner please give address. Owner's Well No. 3
County /?;{ nmaoyt” Mumcxpakty Lot No. TAXEXEMPBlock No.__TAX.
Address _ A H qg 499 Sa lfzmen rt+ Vhnmarsh WX 0770 >
TYPE OF WELL (as per Wall Permnt Categonef i TTORING Date weli completed // / Q / E q
Regulatory Program Requiring Well — Case l.D. # -

/ o
CONSULTING FIRM/FIELD SUPERVISOR (if applicable) /k7, ggdmg ter ﬂ Zm, Kr/d) S@g J7C Tele. #x00/-S” 3047 57

WELL CONSTRUCTION
Y - Depthto  Depthto Ipjameter
Total depth drilled O fr. Top (ft.) Bottom(ft.)} (inches) Type and Materiai
[From land surtace])
Waell finished to /f f.

Inner Casing | /D s A 50 &’//D// 4 /fizz

ehola diameter: - >
To ! in. Outer Casing
P A0 (Not Protecuve Casing)

RS-

Bottom _/() in. Son
wer (Note slif‘size) m /5 A Lié W%

Woell was finished: D above grade

flush mounted Tail Piece

i tinished above grade, casing Gravel PacK Z 5 / 5 /%’ﬁﬁ l,é 22 /

height (stick up) above land . — ;

surface ft. Annular SealGrout| 5 [ S ‘[é/f%ﬂ/b 72 /76’//(’73
Was stesl protective casing installedq  Mathod of Grouting | —> —, s 5 bf N/

D Yes g No (Copies of other geologic logs and/or
Static water level after drilling fr. GEOLOGIC LOG geophysical logs should be attached.)

Water level was measured using l/)# - JM /fabe

Well was developed for __/ hours at J’ 2 gpm
Method of daveiopment _( yrarcliuwr s pupa O
Was parmanent pumping oqmpmant installed? Yes @ No
Pump capactty fel

Pump type: / A

Drilling Method __A '

Oriling Fluid_A2n2 ____ Type ot Rig TH /)

Name of Driller @%g ﬂ%& )
Health and Safety Plan submifted? D Yes No

Level of Protection used on site (circie one) None@ (] ' B A
N.J. License No. J_ /Y 7o

.L. MYERS BROS.,INC.
mae of Drilling Company B.L

» certity that | have drilled the above-referenced well in accordance with all well permit requirements and all applicable

State rules and regulations.
Driller's SIQH&XUFQM M @;/Z/IYA Date OZ//f / 97)

COPIES: White & Green - DEP  Canary - Dfl"” Pink - Owncr Goldenrod - Health Dept.




g

Eaarty ‘

~ i,

' GROUNDWATER AND
B ENVIRONMENTAL SERVICES, INC.

Www (_E-Systems. Ing
L&Lm___&,@_mﬂmoum Fataniown Parmit No 29036791

Well Number 3 Tatal Depth 15' Diamelar 10°

Casing Eleyation Wataer Layal: njtial 4 S1alic

ccraan  Diameter 47 Lgnath 13°__Slot Size 029" R
Casing Digmeter 4" Length 2 Tyoe Sch .40 PYG

Sweicn Map

Daller Bl MY 1 og By L Gallagher

rilled _11/2/89

th  Well Lithological Description

F1) onsir

Commants

ASPHALT, BALLAST STONE

U

SAND
)

Dark grean SAnU, S0ME clay.

PHC odor

T

4

SAND, littla clay

it
1

-
AL

I

-

I

Dark green-gray medium 10 fine

Water encountered @ 4

L .7 -
be-B-- 1
L..9..

RS

il

Y\
vt

L .10--{
NIRRT

I

-

_,12,_'...__.-..

{"1 3-- -]

1

Dark green-orange med to fine

|y 3 :j: SAND, some clay.
RIME=2=

16-- END HOLE

e

L 18-

L.19-.-

L.20--

yzx- 1 .

L.22--

i

L.24-

‘tvs | :

S L

B IS S TR T




".
3

@ EET R
‘ |

.

o

Qaﬂawom rER AND »
(N4 ENVIRONMENTAL SERVICES, NG

prosact Eort Manmouih Qwnar slam. loo SNy 0
l van Fodt Monmouin £ atontown Parmit Mo 29736807 o
Well Numbert 4 Toal Danth 20 Diamelel 1Q° _
Ml jniial 3 Salic
Screan Diamelsal 4° Langth 18 Slot Size 020"
Casing Riameler 4° Langih 2 Typa Sch .40 PYC
Driling Mathod  Auger MMMWMMW
Bl Myers 1og By Gallagher nate Dritied 1172783
oll HNU Lithological Descriptien Comments
onstr | ppm
ASPHALT, BALLAST ]
> | SAND Dark green SAND, some clay, odor PHC ador
g —t: SAND Dark green fine SAND, little clay
A 1 Satyrated PHC odor
B 185
:Z: 170] SAND Dark green to orange medium Saturated PHC odor

1o fine SAND littie clay

Saturated, PHC odor

_Black CLAY, litle fine sand

END HCAE




WELL ID NO. 699/5

“WR-138 M

29 New Jorssy gopamnom of Environmental Protection:

ivision of Water Resources

MONITORING WELL RECORD

Well Permit No. _29 - 73808
Atizs Sheet Coordinates 29 '3 829
Address 167_RIVEESIIE IR
City FORT MONMOUTH State _NJ Zip Code
WELL LOCﬁCTION - if not the same as owner please give address. Ownars Well No. 5
County _[NnmautiN Municipality Lot No. Block No. _
Address B\dq G ?q AS‘Q Hzmm A\lg e crmoaraut i s AN Q720> il
g7/ J T 4 Ny
TYPE OF WELL (as per Well Permit Categones) Date well completed / / / 30 / 89
- MORTTORIRG
Regutatory Program Requiring Well Case l.D. #
CONSULTING FIRMFIELD SUPERVISOR (it applicable) (14l nter #armn SUesZpe tee s IH 78 7
WELL CONSTRUCTION ‘ Depthto  Depth to
Diamster
Total depth drilled / é ft. Top (it.) Bottom(it.) (inches) Type and Material
Well finished fo /57w (From land surface}
ail fins . . i R =
Inner C - :
e —— | o | 3 1 S0 T
i uter Casi
Top —’/‘Q"“—m' | (Not Protective Cas;:,n‘g) — -
dottom __/( 2 in. Screen - . T 7
- (Note slot size) j ‘ /5’ }7/ yj) 70” 2R i
‘ ‘oll was hnlshod:%abovo grade - Rl
flush mounted Tail Piece - —
i finished above grade, casing Gravel Pac /S % / /,Zf[/(L f/ 7 Ve 7
height (stick up) above land .
surtace f, Annular SealGrowt| s 2 e R IEAS
Was steel orotective casing installed? Mathod of Grouting d — / S / a4 /

[j Yes @ No . .
(Copies of other geologic logs and/or
Static water level after drilling ft. GEOLOGIC LOG geophysical logs should be attached.)

Water level was measured using _/, l be,
Well was developed for / hours at gpm
Method of development 12’({?34 A gd @ ﬁZ[ 21 e
Was parmanent pumping equpment installed? Yes E No

Pump capacity
Pump type:
Driing Method 4 1a2.1
Driling Fluid

. >
Name of Drillerfzc 5

oy Mull

7

Level of Protaction used on site (circle one) Nom@ c'B A
N.J. License No. J

‘ame of Drilling Company ANTHONY A. KOLL
.certify that | have drilled the above-referenced well in accordance with all well permit requirements and all applicable
tate rules and regulations. , A m’h)f\\f KU / / ' -
Driller's Signature,/4 22 2 Date (72/ AS 7 / ? ()

COPIES:  White & Green - DEP  Canary - Driller  Pink - Owner  Goldenrod - Health Dept.



5
ERS

iy \v
u
E H
. o ,
da irErE () GROUNDIWATER AND e - e
; % gjﬁ:i:ﬂ%é EXVIRONMENTAL SERVICES, IAC ‘ Skt Map
S
% p-ougat Fort Monmouth Quaer_E-Syslems. Ing
i ' hY L
,;’ {ocaion  Fort Monmouth Falonlown Parmit Na_2923808-1 MR EESEA
P ylel Nurobar 8§ ~pial Deptn 15 Diameter  10° aq Q¥
g‘ Casing | lavation Walar Laval lnitial SO Stalic
Sgreen  Diameter 47 Length 12°_ Slot Siza Q20" .
Casing Diameter 4" Length 3 Type Sch 40 PYC
Drlling Mathod  Auget Sampie Mathod Solit Spoan
cmwmwmnwmw
-
' pulier B Myerm Log By J, Gallagher Dalo Dilled 11730789
B Dopth el | HNW Lithological Description Comments
‘ji Fi)y [Constr | ppm
A ASPHALT
] b 1
} N SILT Dark Brown-Black SILT, some No odor or sheen
-',3 be-2-- clay, trace_  fine sand
3. Fee 3o P—S SAND Dark green-orange fine SAND,
% =2 littte(-)  clay Blows 3.4.4,10
,% SRR R =0 No odor or sheen
g 5.4t
s’; 8. =] Groundwalter
g r R==g encountered @ &'
ool ‘7"1:1:‘513:3 )
- L..B- »jé Blows 2,4,4.5
EIRG=C
o0 FER
- PR Black coarse {-) 1o fine SAND
g No odor
=] SAND Dark green fine SAND, some Blows 44,68
== () clay
ra--EE
5.
S 16-- END HOLE @ 15
&
et 7.
vz
.-1B-- o
(2
. 19--
..20-- .
2.
.22
..23..
.24




- WELL ID NO. 659/6

DWR-138 M D’P‘m Environmental oction
6/89 Now Jomey Division ;’s\l‘:tu Resources Prot
MONITORING WELL_ RECORD
Well Permit No. -

Atias Sheet Nates 59 ‘33 ' 628

OWNER IDENTIFICATION - Owner

Address 167 HEVERATTE IR
City FORTMNOUTS. State Zip Code
WELL LOCATION - if not the same as owner please give address. Owner's Well No. 6

County ol Municipality _ Lot No. Block No.
Address 7 7208 BORO, 7+ //buioui-4 ™A A/ EXEMPT
TYPE OF WELL (as per Well Permit Categories) Date wek completed /o2 1/ 1 5T
Reguiatory Program Requiring Well HMONTTORING , Case l.D. #
CONSULTING FIRMFIELD SUPERVISOR (1 applicable)_(721/ 1) yzﬁﬁ’/ﬁ{/cs Tolo. # 270/ =S 3T /75>
WELL CONSTRUCTION

- Depthto  Depth to  |Hiameter|
Total depth drilled /5 ft. Top (ft.) Bottom(ft.) (inches) Type and Msterial
Wel finished /6/ o [From iand surface)
el finis to .
A . A~
Inner Casi R ;2
Rorehole diameter: ' Outer G .ng = }7, \}/)A 2 W C M
; uter Casi
Top —Z&"‘fm' (Not Protective Cni‘gg) — -
Jottom _/ {2 n. Screen . > d) 2uin |
(Note slot size) /S ézaa
Well was finished: above grade - _m Q /7/ ﬂ/O/C 22 O
flush mounted Tail Piece _ -

If finished above grade, casing Gravel Pacq  / ST i J’ ﬁﬂf/eﬁﬂ Ve/
height (stick up) above land .
surface i Annular Seal/Grout ,5’ / 5ﬂ7/ﬂﬂ/ /€/Z//L’/L«g
Was steel protective casing installedj ~ Method of Grouting 5/ U~ a - ? S

D Yes @ No !

(Copies of other ic iogs and/ol

Static water level after drilling GEOLOGIC LOG geophysical bgsgs b‘:g lnachu; )

Water level was measured using I; J;Wf )I&Z ,O’U b e
Well was deveioped for [ hours at Z gpm

Method of development ¢2g£gz (Vo) it[% f!( )4 E
Was permanent pumping equipment instalied? Yeos @ No
Pump capacity [2/4 gpm

Pump type: 4/ ri

Drilling Method 4 V184 r

Driling Fluid ZQOZZ(& Type o( Rg 7—9 / é
Name of Driller 2k 04

Health and Safety Pi subm' ed? D Yes 3o

Lsve! of Protection used on site (circie one) None G c's A
N.J. Licanse No. _~J

Name of Driling Company ANTHONY A. KOLL

‘ certity that | have drilled the above-referenced well in accordance with all well peymi rements and all applicable

State rules and regulations.
Date O?//S / ?d

COPIES: White & Green - DEP  Canary - Driller  Pink - Owner  Goldenrvd - Health Dept.

Driller's Signature
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; D7) GROUNDWATER AND
@Q@ ENVIRONBENTAL SERVICES, W< o Map
Pro:act Forl Moamaouih Qwaer_E-Systams.Joc Wy v - .
| ncalon  Fon Mopeoouth Ealontaan Ferrt No 2923802.9 N . o _ A
Yiall Numbor 6 Toral Depth 15 Diamatar 107 h
¢akan Watar Layael lnitiat 4.5 [lane
Sgreen Riamelar 4° Lenagth 14° Slol Size 020"
Casing Diameter 4" length 1 Type _Sch 40 PYC
Dnling Mathod  Auger sampie Method Solit Seoen
Complaton Datails Flush mouol with manhole cover, Inner locking €30
Diller 8.1, 73 1. og By ). Gallagher Datg Driled 12/1789
bgpm Well Hu . Lithological Description Comments
(FU) onstr | ppm
ASPHALT
bt p - ‘
1 FINE Dark green fine SAMND, little clay
=t SAND Dark green fine SAND, some clay PHC odor
=08 water contacted
b..g--4 -] at 4.5
5. =1 Blows 7.4.4.5
.. 8- ::_...___::
L .7 ::.___::j
L--8-- 'Z::’.ﬂ Light green-brown med (-} to fine
..k ] SAND, trace day
0. b ES
RN S8
2. FER
2 -] Dark green-Black fine SAND Blows
P13 e littte clay 5.4,5.8
BERE=2
15 FE
16~ ‘ ENDHOLE @ 15
a1 7--
8. <
[P
..19-- —
32
..20-- ==
a2 .
..22..
..23-.
.-24..
..25...




WELL ID NO. 689/7

‘DWR-138 M
o e e Prsen
MONITORING WELL RECORD
Wek Permit No. og -23810.

Atlas Sheet Coordinates og ‘13 v, - I

OWNER IDENTIFICATION - Owner

Addrass 167 FIVRIGLIR -1~

City FORT MONMCOITTH. State _RJ Zip Code

WELL LOCATION - if not the same as owner please give address. Owner's Well No. 7

County _z?ég 9q Municipality Lot No. Block No.

Address S eman Ave,  OTARCORE B0 o /1y oy i VNS 0 270 2 BT

TYPE OF WELL (as per Well Permit Categories) Dato well completed /L / /1 €

Regulatory Program Requiring Well HONTTORTNG | Caso LD. #

CONSULTING FIRMFIELD SUPERVISOR (if appamuo)@g‘ad“.ﬁfg Cg&‘m&/g} Zac Tele. #_0/~S 30-78 7

WELL CONSTRUCTION _ Depth to  Depth to  [plamster| '

Total depth drilled __/ 9 ft. Tt;: (ft-)’ n:o:;om ;n.; (inches) Type and Material

Well finishedto ___ /S~  ft o ==

Qprehole diameter: Ioner Casllng @ 3 A/ ‘-2[‘) 7,(/ /%C “f%

Top /O _in. (Not Proteree Congy] — —

: Jottom 4[ 2 in. : Scrn_on } A /7/ 6 C py F=5 4

'Well was finished: |_] above grade (ot sox size)] 2 A 410 PV Sod =t N ]
B fiush mounted TolPioce] — ,

i finished above grade, casing Gravel Pacd  —5 / g™ %7/22{, VA C(/ 3 ye /

e X up) Ecle e Annular SealiGrout | , S 3 Nt te BlerS

Was steel §!ocuva casing instalieqq ~ Method of Grouting Sty O— S

Yes No 4 . .

Static water level after drilling GEOLOGIC LOG émy’s?é.‘?&;'&m 'cb':g m.;

Water level was measured using _/ ' ©

Woll was developedfor__/__hoursat_£ -~ 5 gpm

Method of deveiopment ﬂu[ya gd « )vrh LPump

Was permanent pumping equipment instalied? D Yes & No

Pump capacty / /"}'

Pump type: ﬂ/ /9/

Driting Method __ A/ E

Driling Fid_ 004, Typeol Rig TH=/(0

Name of Driller A al

Heaith and Safety Plan itted? Yes No

Level of Protection usad on site (circle one) None@c B A

N.J. LicenseNo. =] /3/ 7

“'ame of Driling Company ______ ANTHCNY A KUII,

certify that | have drilled the above-referenced well in accordance with all wel permft requirements and all applicable
State rules and regulations.

Driller's Signatur 4 Date J/ ‘e / 70

COPIES: White & Green - DEP  Canary - Driller  Pink - Owner  Goldenrod - Health Dept.




o~

CROUNDWATER AND

[ o R : ’

SESY

ENVIRONKENTAL SERVICES, (NG FPPRErrVIN
acl Fo.t Mopmouth Ownar_E-Syslams. loc r:‘f R :»"\Y
Location  Fon Manmowh Eatoatown Pemnit No  2923810-2 JARE TPV A QN
Yiall Number 7 Total Depth. 15 Diameler 10"
Casing Elexaton Waler Lave!: 'nitial 3. Sialic
Screen Diarater 4% tangth 12 Slot Size 020" _
1 {4 length ¥ Iype Sch 40 PYC
Drilling Mathed Augar Sam.de Mathod Split Spoon
Comanietion Deatails Flush mount. with manhola covet, tnner lockingcap
Poler Bl Mxes Log By J. Gallagher Rale Diilled _12/1783
Dopth Mell | U Lithological Description Comments
(F1) Constr | ppom :
ASPHALT

NS .

% N SILT & Black SILT & Fine SAND,
2N N SAND Some qravel, lrace cobbles Blows
Le.3.- D - Fine Dark-green-black tine SAND, 7,8,7,8 )
=0 SAND Trace Clay fine (-) gravel Water @ 3
SRR G =2
l..6-- 3 _Fine Light gray to orange med (-) 10
S o =¢ SAND tine SAND, little clay Blows

] Green fine SAND, some clay 3.3.4.4,

8-- {1 Saturated

Ti.9. L -] PHC odor
L.10--f> - )
SRR & 5
Loy2.. [~ - o2
F-13--t0 ] -

g
L e=2 =
15— —
- 16-- ENDHOLE @ 15
e17--
..18--
e r19--
.-20--
-a21-- .
..22--
..23-.
..R4..
..25...




WELL ID NO. 699/8

DWR-138 M New Jorsay ent of Environmental Protection
6/89 Division of Water Resources
MONITORING WELL RECCRD
Wel PermitNo. 29 23811

Atias Shest Coordinates 29 :13 :629

Address 18T RIVERSIIK IR
City FORT MONMOUTH State NJ Zip Code

TION - If not the same as owner pieass give address. Owner's Well No. ?

s d Municipality Block No,
-oCRANPORT-POR——————— 1 T T
Addross S (2 9 Satrman Aye _k/x‘f{)’h/)ﬂmvrf) /VJ—

TYPEOFWELI?asporWeIlPemnCmogong! Date wel completed o2/ /339'

Regulatory Program Requiring Well Case l.D. #
CONSULTING FIRWFIELD SUPERVISOR (it appiicable) (722,a720 & comipns, Sucs. Zre- Tole. #_AY/ <530 475>
WELL CONSTRUCTION
Depthto  Depthto Ipjameter,
Total depth drilled /5/ ft. Top (ft.) Bettom(ft)] (inches) Type and Matsrial
Woell finishedto /S ft (Prom land surtace)
oll finished to
AT ) 37
I Casi g 6
“avrehole diameter: Om“Casmg = Q H #0/0 VC S2Y/ d
ut i —~—
MTOP _/ZQ___m (Not Protccti:: Cl.si.lgg) -
; om_/( _in. Screen| A~ : 4 Dy T
lot si /S ;
Welt was ﬁnishod:D above grade (Hots slos .’m) o /1 $/7 /7//2 [/(' - p’,;l;_____
flush mounted TaiPiece) — —
if tinished above grade, casing Gravel Pacq J / . S/ 7. "2 //7[, fi72 K_ /ﬁL/@/
height (stick up) above land 5 .
surface ft. Annular Se / 92’ &nﬁm / Jod /DB//Q{Q

Was steel protective casing installedq  Method of Grouting s /Uf (v O — / ’
/

D Yes g No

X (Copies of other g ; and/or
Static water level after drilling . GEOLOGIC LOG  jg0physical logs shoua t:g:ng;h.d,)
Water level was measured using ,
Woell was developed for / hours at & — gpm

Method of development ﬂ/(uL,d wth 0x)m{0
‘Was permanent pumping equipment installed? D Yes @No

Pump capacity

Pump type: /I/

Orilling Method _ Ao v

Drilling Fluid ) Tyve ot g1}t —/O
Name of Driller A

Heaith and Safety Plan suomftted? ] Yes 3 No
Level of Protection used on site (circle one) Nona@ c'B A

N.J. License NQ.M_L_

‘ame of Driling Company ANTHONY A. KILL

. certify that | have drilled the above-referenced well in accordance with all well perrm requirements and all applicable
State ruies and regulations.

Driller's Signature %IM%{; //(;L % M Date ,,2/ ,/x¢/ 7(]

COPIES:  White & Green - DEP  Canary - Dtiller  Pink - Owner  Goldenrod - Health Dept.




s
Y
v ;
,?f . o7 v
4 & GROUNDWATER AND S - y :
. ;A @&Q@ VIRONNENTAL SERVICES, we Sheich MiD ! b
S
{ai pPrgiacl Fart tg.aomg IQD (Zwr E.Sxegam {ye _ G - . . }
? N (- ‘ b
al r £ n '+ M a1 ) P
) { acation  Fort Monmouin aloniown parmi Mo 2923211 S 3 <3 SR i
¥l welNumber 8 gl Depth 15 Diameter 10°
¥4
5’54 i i ' I initial 4 Sratc
.‘{ﬁ Screen Diametar 47 Langth 13°_Slot Size 020"
ot if.
' _ casingDiameter 4 Langth 2 Typa Sch .40 PYG

Drling Mé'hod' Auger

i}

b paler Bl Mo 1og By J, Gallaghar Qate Rri 120189
-
{s{ . Ex,pm oll HiNu Lithological Description Comments
viq  NFn  fConstr)pem '
W
> ASPHALT
AR

. b 1--
‘t“.{ Fine Light brown coarse () to fine
by SAND SAND, little coarse to fine
137 .34 1= : gravel, trace cobbles
,_':ﬁ: Lo -4 1 gf’f’ Fine Light brown-green PHC odor
7 : ‘ i i ~
bt 5.k SAND Fine SAND, little Silt, trace clay Blows

o — - 8.8.4.5
A Pt R petid Dark green-gray med to fine. SAND
"4‘ . ____‘ , B water NP
o N o= Light brown-orange PnooUnterec

1 _.9-- :Ig:::_zf Fine SAND, trace clay odor

i 1 .

1 ogor
"___4 SAND Dark green-orange med to fine
—_— SAND, soma clay.

ENDHOLE@ 15




-

{, “ (7 Mw ¢
tal Protact.on !

+5

DWR-133 M New Jersay Department of Envranms
69 Drvisicn of Water Rlascurs

MONITORING WELL RE

Well Parmit No. __ 29 . 24639 e
Atlas Sheat Coordinates __ ) 13 D D
OWNER IDENTIFICATION - Owner _ [IK_ARMY. e
Address 167 RIVERSIDE DRIVE
Crty FORT MONOUTH State N IpCoda o
WELL LOCATION - I not the same as owner please give address. Owner's Well No.
County Manicipaltly e s ANPORT-BORO ————— "0 Mo —py—— Bk oy |
Address !
TYPE OF WELL (as per Well Parmit CategorieW_ Date well complatad _,2'_/_[_/20_
Regulatery Program Requiring Well __ yeep Case 1.D. # -
CONSULTING FIRMFIELD SUPERVISOR (i appicatiey G .£.S. - fﬁz{,yKu I Toto. 8 (308)530- 4777
WELL CONSTRUCTION Depthto  Depthto  Ipiameter
Tetal depth drilled 15 f. Top (ft.) Bottom{ft) (inches) Type and Ma'erlal
' - [From tand surface)
Wen nmshed 1o _ S h
| Inner Casing | @ 2 | 4 | Pre Schyo EJT
Borehols diameter: S c
i uter Casing
Top _'!_O____m, {Not Protective Casing)
Botom 10 ___in. Screen -
(Note siot size) 2 15 lf m Sd’l‘}o FJr .DL
Waell was finished: D above grade Tan P
E flush mounted ail Prece
1 tinished above grade, casing Gravel Pacq 3 \5 '”1.- Morie,
height (stick up) atove land .
surlace h Annular SealGrout ] 2 B‘C)&‘LON Ny=y
Was stea! protect ve casing instailed Method of Grouting O \ PD(HANDKZ S‘U?’Y\/
Yes who ] ] 7
(Coptas of other geologic ibgs and'or b A.
Static water leve! after drilling 3 f1. GEOLOGIC LOG geophysical logs shoud be aftached )
Water lovel was measured using _Mz e '
- },\! )
Well was developed ! r urs at gpm o 15 BVON’Q Yo Gl’(,m SA
)
Method of development \5 B I N4 Q‘ﬂr\-‘ .
«fg equipment installed? D Yes D No
om
Driting Mathod _ A LG ER
Drihng Flud NG Type of Rig _ TH-10
Name of Dritter __ { i! QQA? M Y s §
Health and Salety Plan submitied? D Yes MNo
- Tével of. Protecton used on site (circle one) None @ c'B A
NJ. Licanss No. :T 47 24_____
Mama of Driing Company B.[.. MYERS FROS. .INC. | Dyihex whaed s Sovm.

i conti'y that | have dritted the above-referenced well in accordance with all well permit requiraments and all applicable
Siate rules and regulations

Drillers S:gnature

CrOPIES White & Green - DEP

Canary . Driller  Pink . Owner  Goldenrod - Healbh Dep:




:j\
g ~ oML
~ oz gy Vg pmm mi “mer D T ersme -- : - —— .
2 ant Mnnmmo i Fatontown Pormet Mo 374810 s
S MloeTner 3 T~tal Dantn 2 D amerar ~e i B ‘
=g = eyangn ‘Marer | eyet o3l = Sratin ‘ A
reen  Dameler Lengih 13 Slot Size 2297 !
N
i3ing Digmeter " Leqgth 2 Type Sch 40 PYC '
~ting Method Auger Sample Method Spiit $poon -
~mpietion Detals Flush moynt with manhole cover, Ircer locking €22
-ller B L Myers Loq By J. Gallagher Date Orilled  571/90
soth  Mell HNu Lithological Description Comments
=) Koonstr | ppm
0-2' SAND Brown-bitack Silt, medium (-) 10
3 R i T A ar £ ™ .
3 P fine SAND trace fine Gravel Mo oazr siightly maist
5. = 2-4 SAND Brown fine SAND, trace Siit
- pea— -
F- =] ) ) . Groundwater
- N - 1
R ) s - 1 oW Al 5 b ; !
- 1 9 4-8° SAND L_gm Brown fine SAMD, some Sit encountered @ 4
L5+ -] littte Clay
I S X ] SAND Green-prown SAND, some clay No ccor or sheen
--8--4- ::
"9"*::_'--:‘::: 9 9-10° CLAY Gray, some orange fine Sand
10-- ]
S =10 10- SAND Green-gray o orange c¢oars2
Ay — 12 1o fing SAND. zome C'a
. FEET L ome
= b v Preeem—
e
13- =] 12-
T _, L , -
Le. =1 o 15 CLAY Light-orown, some fnre Sand
[.‘...:’.:.

a8

Ny

$x

(¥4}

END HOLE @ 15




WELL ID NO. 639/4

OWR-138 M New Jersey Department of Environmental Protection
6/89 ) Division of Water Resources
MONITORING WELL RECORD

Well Permit No. _29 - 23680

Atias Sheet Coordinates 23 : 13 . 665 U
OWNER IDENTIFICATION - Owner __ [19 ABMY
Address 167 RIVERSIIE DR.
City FORT MONMOUTH State NJ Zip Code

WELL LQCATION - if not the same as owner please give address. Owner's Well No. 5
Lot No.

COUK'IIY/ oﬂmdﬂ/? Municipality Wbd( No.
—TAK—

adaress ARlg 679 Sn [fzmen Av > B s Do gt S 0270 >

TYPE OF WEZ(as per Well Permist Categone-ib! HTORING Date well completed // / 52 / 8 ?

Requiatory Program Requiring Well — Casal.D. #

CONSULTING FIRMFIELD SUPERVISOR (it apphcable) ﬁ whupterd in oA, vk Jor  Tele # AW SH-TK 7
/

WELLC_QNSIBWI% %, Depthto  Depth to |pjameter
Total depth drilled _° ft. Top (ft.) Bottom(ft.){ (inches) Type and Material
Well finished 7 0 . [From land surface}
all hinis| to t.
inner Casin Cf) \; s i%] /
2hole diamstar: 9 & ’7 // /ﬂﬁ[ Y/ f/
Top 75 Cj in. Outer Casing _—
—"""("7"“‘ (Not Protective Casing) —_ .
!Bottom Z n. Screen . —_— - .
(Note slot size) u;/{ //ﬂ WC T
Well was ﬁnished:D above grade — J 720 7 ¥4
flush mounted Tail Piece| __ s

1 finished above grade, casing Gravel PacK j \r 97/) {j/ﬁ[//,z éfg ve /
height (stick up) above land —
surtace . Annular SealGrout| , .9 4 S~ Foidem Jo P Ye s
Was steel protective casing installedq ~ Method of Grouting C § ﬁ orr~/
D Yes ENO {Copies of other geologic logs and/or
Static water level after drilling ft GEOLOGIC LOG geophysical logs shouid be anached.)

Water level was measurad using Z‘Z/f’ /5 2/-'*.5 ¢ LOiQ 459
Well was developed for __/ hours at ~2 gpm
Method of development ’g v(Q €CI 4N 19 wrmr

Was permanent pumping equipment instalied? D Yes & No
Pump capacity A’ pm

Pump type: W A’

Drilling Mathod _Avq & £ _ ‘
Drilling Fluid 'mﬂé Type of Rig TH=10 -
Namae of Driller fFreq My r S

Health and Safety PIa@ubmnﬂad" D Yes BNO

Level of Protection used on site (circie one) None @ c'B A

N.J. License No. 7/17/7

me of Dilling Company

B.L. UYERS BROS.,INC.

i certify that | have drilled the above-referenced well in accordance wnh all well permit requirements and all applicable

State rules and regulations.
Driller's Signature Date )/ 6—‘ / 70

COPIES:  White & Green - DEP  Canary - Driller  Pink - Owner  Goldenrod - Health Dept.




m

I)}k’R 18 M New Jersey Depariment of Environmental Protactign
/49 Division of Water Resources

MONITORING WELL RECORD

Well Permit No. _ag T 24644)
Atlas Sheel Coordinates a8 '_13 GBS D
OWNER IDENTIFICATION - Owner GS-ARMY
Address — 167 RIVERSTDE-PRIVE—
City _FORT MONMOOTH State NI .. ZipCode ____ .
WELL LOCATION - If not the same as owner please give address. Owner's Well No.
County Municipality Lot No. Block No.
Address BORO NA
TYPE OF WELL (as per Well Permit Categories) Date well comploted .4" / / / 90
Regulatory Program Requiring Well ST KONTTORING Casel.D.#___ =—
CONSULTING FIRMFIELD SUPERVISOR (it applicable) G .& -5 . 'rm..‘ Kun Telo. #{20V) 530-4787
WELL CONSTRUCTION Depthto  Depthto |piameter
Total depth drilled 14 f1. Top (i) Bottom (i)} (inches) Type and Materlal
{From land surface)
Wentinishedto 14 1. — "
nner Casin
Blorehole diameter 9 1% ' PVC S"h HOo FJT'
Top Outer Casing
Bo "——,—D—' (Not Protective Casing)
tiom in, Screen
(Note 5.t size) \ \ 4 H PVC Sthye FIT.oL]
Well was ﬁnishod:D above grade -
flush mounted Tall Ploce
If finish« 4 above grade, casing Gravel Pack | 14 4?, Morie,
height (stick up) above land ]
suriace 1t Annular Seal/Grout 15 | Perne ‘
Was steel protactive casing installed? Method of Grouting O N 5 ?prAND "SP«U&{&GMJ‘D
D Yes No ) (Copoes::ﬂrrx:: geol ic logs and/or '
Static water leval alter drilling 3 f. GEOLOGIC LOG geonhysical logs sh be attached. )NA :
Watoer lovel was measured using PaeTEWR,
- ]
Waell was developed for / hours at gpm o "+ %N“ ‘\'060'!4’*‘ .SQL)I
Method of development / i , 2
Was permanent pumpi uipment installed? D Yes D No \t ' A L( '
Pump capa'chy gpm
Pump type: WELL SEALED /
Drilling Method ___ A L GER.
Drilling Fluid _ W YOME. Type of Rig TH = lO
Namae ol Driller L1
Heallh and Safety Plan submitted? [ Yes [ No
Leve! of Protection used on site (circle one) Nom@ c'B A
NJ. liconse No. _J \UTZ A : )
Name of Driling Company B I MYRRS BROS ,INC_ . [PRILEE USE0 THS RDEM.

1 centity that | have drilled the above-referenced well In accordance with all weil permit requirements and all applicable

State rules and regulations.
Date 5 A"/ @

Goldenroud - Health Dept.

Driller's Signature

COPIES: White & Green - DEP  Canary -




~ WELL ID NO. 699/10

'

1

Sxeten Map

d-arect Sart Mopgmouth Qwner_E-Systems. Irn D i ] l] ] r i .
on Sort Monmouth Fatontown Permit No 2924640 o ’
~Numbper 0 JTotal Depth 15° Diameter 107 '“‘«

sasing E'evation Water | evel: Initial AN Siatic l itnliaidlud !

Screen  Diameter 4" Length 13' _Slot Size 020"

Sasing Diameter 4" Length 2 Type Sch .40 PVC

Jriling Method _Auaer Sample Method:- Split Spoen

compietion Details Flush mount, with manhole cover, Inner locking cap

rs Log By J. Gallagher Date Drilled 5/1/90
HiNu Lithological Description Comments
ppm ~
0-2° SAND Brown. fine SAND little Gravel ,
No odor or sheen
- 2-3' SILT Black SILT & fine Sand, trace
--3- -4 - Gravel
__4___::: ::: 3-4' SILT Brown, fmeC ‘Sand. some SILT Groundwater
.5..F 1 o trace ay encountered @4'
- ::f 4-77 SAND Light green coarse to fine SAND
- -] little Clay
;-8---::: ::f 0 7-12' CLAY  Orange CLAY & fine Sand Saturated, no odor
IS ¢y - |
e 2-
“10--t- ] 15 CLAY  Light green CLAY, some fine Sand
1.1 - - =]
io. ::: ::: Black CLAY. little Sand No odor
-13-- ::: ~ 0
S14--1- ]
-15--F
-16-- END HOLE @ 15'
17--
-18--
-19-.-
.20--
-21--
-22-.
25...
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>

SRIo e
e

SRAT

‘X

‘;‘%'

B
V. wel L
;/‘74".-

s |
.r‘iw_m ;

s ~N hS

[ S P o L & o

"T'N J. License No. _&}3 R,

JWR 138 M
1M Bureau of Wabter Altocaddn

.

MONITORING WELL RECORD

Now Jersoy Department of Enviroamaental Protectan and E(-mg{j{

29 28901

Well Permit No. __
Atlas Sheet Cocrdinates

OWHER IDENTIFICATION - Owner UU-S. ARMY FORT HOMOUTH ]
BIG. 167 D& I ENVIRIRIERTAL

Y ———t4

Addres g — e
1ess . FORT- VOROUTH——————— RS
State

Cy .

WELL LOCATICN - If not tha 5ame as owner please give address. Owner's Well No. _M lu—

Municipality QCERANFPOIT HOBO

County
Aidress _

2p Code

LotMo.N/A  _ Block No._N/A

TYPE OF WELL (35 par Well Permit CategorfNITORING

. Date well complated ZQ_/’ZZ/_‘/.__fiZ_

Rogqutatory Program Raquiring Well usT CaselD. ¥ .

CONSULTING FIRMFIELD SUPERVISOR (it applicable) f" 3&/@5 Tole. #

WELL CONSTRUCTION Depthto Depth'c Ijamster

Tota! depth drilled ’ _/.5 ft. Top (ft.) Botltom(it) (inches) Type and Msterial

{From land surface}

Wall e <hedto __ /9 1t

s 1 ¥

Inner Casiny O

Y./

Borehola diameter:

; Quter Casing

Top '-./ L (Not Protective Casing)

Bottom _ é __in. Screen
(Note slot size) ‘S‘ / ; . y‘ ‘ti 02O
Waell was Yinishod:D above grade _—
sh mounted il Pieco
It linished above grade, casing Grava' PacK 3 ‘S ﬂc/ #ZZ
neight (stick up) above land M
curtace f Annular Seal’Grout / p - é
Was steel protective casing installedd  Method ot Grouting
oS D‘No . .
(Copies of uther geoiogic logs and/or

Stetc watar ieve! after drilling 7%/ ft. GEOLOGIC LOG  genphynical logs Should be attached.)
Water level was measurec using > 4 ‘ -
‘Well was developad for / hours & _< opm % +

74

Mgthod of developmam ,_ﬁ‘
&

Was permanent pumping equipment instalied? D Yes Bm

Pump capacity
Pump type:
Oniting Method
Urdling Flud
Name of Driller
Health and Satety Plan submitted?
Level of Protection usod on site (ci

ong)

415 Th b Brn

Name of Drilling Company

the above-referenced well in Booondance with
ong

I certify that | have oy
Siate rules and 1

Driters Signature Vi

COPIES: White & Green - DEPE  Canary Driller  Pink . Owner  Goldenrod - }

“

e
k2

Ay

3
LT
X

It well permit requirements and all applicable

zgég/zz_.

.'Ieabh Dept.

"3
A Y

T

R

~ yurare
oS

N

A AN S
Y?{ TR
40

i d
g

BN
o

i
33

X




Cserase 46232

DWR-133M (10/93)

N STATE OF NEW JERSEY .

&

Mail to TRENTON, NJ
*''DEPE
eau Water Allocation MONITORING WELL PERMIT
¢ 6 VALID ONLY AFTER APPROVAL BY THE D.E.P
T on, NJ 08625 . TED.EP.E.

s

p—

}

2

DEPARTMENT OF ENVIRONMENTAL PROTECTION AND ENERGY

COORD # : 2?

) P
Permit No. o~ (

331755

L 452

— ) ( 1 —_——— .
. Owner _{A S, A' -y - For M-’)r“ Aapusf, Driller = l‘\g ve L7, ! 1 ac,
Address __ "4 | A? 1v5a MVEY Faue Address Q3 Rl e
F"" ’MS.A. PACIAT }‘-)3. m(an,,.? r-‘x' '\\)%
Name of Facility B [_C{Q A ? ? Diameter L Proposed
R | of Well(s) / Inches | Depth of Well(s) 2 0 Feet
Address ~ # of WQns g Wilt pumping equipment
= A /\1\ Applied for (max. 10) r beinstalled? YES(] NOTK
PR i 6 S ,\}~(‘-‘\ Type of Well 1’} * If Yes, give pump .
(seereverse) [ log A (Ao capacity I\/ A— GPM
LOCATION OF WELL(S) ) |
Lot # Municipality County

Block #
/\_//A /V/A o Meawinrtd
State Atlas Map No. 2 5

4O~ 20

My MOUTA

e
Efdg ; 42
- . Gl / ,
~ ’ J_.A.Aﬁ:.{..ﬂé. 50 _.___-7\‘/
X N -
Rl 3~
~ g

[

Draw sketch of well(s) nearest roads, buildings, etc. with
marked distances in feet. Each well MUST be labeled
with a name and/or number on the sketch.

5» 2% GIITMW IS

“HO- I8

Saldzrmn - Noe

NIT

FOR MONITORING WELLS, RECOVERY WELLS, OR PIEZOMETERS, THE FOLLOWING MUST BE COMPLETED BY
THE APPLICANT. PLEASE INDICATE WHY THE WELLS ARE BEING INSTALLED

5

[

;'
)_{I Underground Storage Tank Site g
[]Operatlonal Ground Water Permi Site & T
PLC‘OHHL i L.Lﬂ"- %

[ Water and Hazardous Waste Enforcement Case

B ;\

g ‘_“ :
ite f B ’ E @ E U W E\ . )g } M
ESSRAC?_A {Superfund) Site % "' i 'g?" jo-/ '?"" /33 ?
[JRCRA Site EL;;‘; JUL 2 71995 [ CASE 1.D. Number

[0 Pretreatment and Residuals Site:

[ Water Supply Aquifer Test Observation Well
[J Other (explain)

THis Space for Approval Stamp

BUR

WELL PERMIT ADPROVEO
NJDEP

- 1819%

EAU OF WATER ALLOCATION

! FOR [ Issuance of this permit is subject to the conditions attached. (see next page)

).E.P.E. ‘d,_Eor monitoring purposes only .
© ISE O >

;.I;he well(s) may not be completed with more than 25 feet of total screen
or uncased borehole.

Vi

~REVERSE SIDE FOR IMPORTANT PROVISIONS AND REGULATIONS PERTAINING TO THIS PERMIT.
In complla 7wuth N.J.S.A. 58:4A-14, application is made for a p

~

Date Signature of Driller /

itto drﬂ)l as‘af!s%emabove.
C.aou

License # ‘; 2 \ S

{?L;'f’ﬂ-’fj«ﬁa ~£V/

7
Signature of Owner { é /I//

[algl=]F={<5 WMlntar Allamnbina VAN e P,



U.S. ARMY
FORT MONMOUTII
SELFM PW FV

LOG OF BORING 699-MW15

(Page 1 of 1)

16

Produced for Chuck Appleby Project Name : BLDG. 699 Completion Date : B/17/95
NJDEP Case # : 89-10-19-1329 Northing : N 539685.549
Logged By : Shore Drilling Easting 1 E2172905.342
Start Date : 8/17/95 Driller : R. Barnes
] -
— 0 'S
Depth st 21% .
in 29-33753 DESCRIPTION &4 2 g . We:lnsoornsg?lcr?on
x| v 2 matio
Feet ELEV: 17.04 gl & la
0 l'x Topsoil and roots, dry Well Construction
571 7 Date Completed : 8/17/95
/ / Hole Diameter : 8in
] / / - 1 9 Drill Method : HSA
% / Fill, brown-green clayey, dry Company Rep : R. Barnes
Y / Well Casing
2 /4 % ] Material : PVC
vy Black-green clayey moist, mottled hel ?(')?r"'t‘:te' ;#;‘eaded
2.5 —-é 4 HH Well Screen
4 i 21{13 Material : PVC
1) Diameter :4in
I Joints : Threaded
‘151 Opening : 20 Slot
4 H | Sand Pack : # 2 Morie Sand
1 Annulus Seal  : Bentonite/Portlarld
S : Tremmie
i ‘rLISMi 3 []10 Well Screen
Ay Material : PVC
ALY Diameter :4in
6 (T
i NOTES
Well #1 is 699 MW15
— ARy 41113
87 Green-black clay and silt /
10 é ]
- é CL|| 6][[15
ZRe
™
[}
n
2 /
£ . /
<2
3
g /]
w
2 141
8
[3)
o E
2
]
~




DWR-138 M NEW scRSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION

11/94 BUREAU OF WATER ALLOCATION
MONITORING WELL RECORD
Waell Permit No. s -
Atlas Sheet Coordinates - D
OWNER IDENTIFICATION - Owner Y T
Address R T T L Nt T
City T e Aty State e Zip Code
WELL LOCATION - If not the same as owner please give address. Owner's Waell No.
County B Municipality Lot No. Block No.
Address - B o
TYPE OF WELL (as per Well Permit Categories) Date well completed / /
[ R
Regulatory Program Requiring Well Y ' Case |.D. # . .
CONSULTING FIRM/FIELD SUPERVISOR (if applicable) . Tele. # '
WELL CONSTRUCTION
) Depth to  Depth to |pjameter
Totaldepth driled __/ . Top (ft.) Bottom(ft)| (inches) Type and Materlal
) [From land surface}
Well finished to ft.
Inner Casing
Borehole diamster:
; Outer Casing
Top ________}n. (Not Protective Casing)
Bottom in. Screen
(Note slot size)
Woell was finished: D above grade
Tail Piece
flush mounted
iIf finished above grads, casing Gravel Pack

height (stick up) above land

surface f Annular Seal/Grout

Method of Grouting

Was steel protective casing installed?

D Yes [:] No

(Copies of other geologic logs and/or

Static water level after drilling ; ft. GEOLOGIC LOG geophysical logs should be attached.)

Water level was measured using

Well was developed for __. hours at ¥ gpm
Method of development
Was permanent pumping equipment installed? D Yeas No
Pump capacity B gpm

Pump type: :
Drilling Method : -

Drilling Fluid Type of Rig
Name of Driller .

Health and Safety Plan submitted? D Yes D No

Level of Protection used on site (circleone) None D C B A

N.J. License No. ]

Nama of Drilling Company IR R R

ertify that | have drilled the above-referenced well in accordance with all well permit requirements and all applicable
State rules and regulations.

Driller's Signature Date

COPIES: White - DEP Canary - Driller Pink - Owner Goldenrod - Health Dept.



T=IS TORM MUST BE COMPLETED BY 7~z RERMITTEE AND/OR SURVEYOR

WONTITORING WELL CERTIFICATION—FORM B-LOCATION CERTIFICATION

Na—e of Perm*ttee.
Na=ze of Facility: FORT MONMOUTH I

Tccation: : _ T :

NSFDES Number: NJQGQ . . or ECRA Case Number: -

T 2ND SU'RQ;-!OR"S CERTIFICATION

well Permit Number
Tris numbexr must be permanently afflxed to

- - -

=2 well cas:.nq

Lcngitude (tc nearest seccnd) :
Tatitude ,(to nearest sec::nd)

=levation of Top of Inner Casz.ng (cap off)
(one-—hundredth of a fcot): . .

).

Scurce of elevat:.cn datum (benchmark, nail,
2==.) and year. (If an a’ternate datum has

S e .

Te=sn approved by the Department, identify

nere, assume datum of 100', and g;ve
azsproximated actual elevat:.on )
r“-.rre:':s W«ll Number (As shown on
=plicaticn or plans)

(

Tlawvations arg t3 te date::xined bv dzsuzla zun, three wize
marked and dascrited point.

ederal or Stata benchmarks
from an alternate datum approved .
meez third crder standards, wnich are
$t x (mile)~’“. For seczicns less than 0.1 mils, -let miles = 0.1. '

23ing balanced sights, ccoomenciag fzom a well

—==i3 begianiag point shall either bBe derived Izcm Fe

- -

if =ct more than 1000 fzet f-cm the sic2 ox

‘o =he Depamenz._,"fc;e:ances ‘should
.83 ==

*f-=“ﬁMICATION

& e = o

b

%"‘C“) 77@4

?RCE'ES"J.ONAL LAND SJRV-VOR S SIGNaAT UQ...

- .

_THOMAS PIANETTI

SSCTZ3S5I0ONAL LAND SURVEYOR'S NAMZE
(Please print or tyse)

38975
SSIONAL LAND SLRV—”[OQ'S LICZENS

U]
M|

'y
Y]
0
l|'
l I

7973
7\7?32_‘7‘——"’—«75'—4"

West__ 74°-02'-48"
©40°-18"'-48"

North

17.04

Source: GEODETIC FM-1(
- Txl 1927 T T 1983

Elev.:
699 MW-15

leveling methods

= .

ar’tify under genalty cf law that I have personally examined

I c

and am:familiar with the- information submitted in this document
and all attachments and that, basaed on my inquiry of those
individuals ixmediately —respensible for obtaining the
infor mat:.on, I believe the sutzmitted information is true, -
accurate and. complete. I am aware that there are significant
ceralties for submitting false information including the -
zcssibility of fine and imprisconment. ' -

SZAL



Groundwater & Environ.

Project:_folT Sfopron

. 4 A I

Location: ,&/ete H/8 L7
4

Well number; & 273 fros » &

Casing Elevation:
7
G~

Screen Dia.:

ntal Services, Inc.

Owner: AP/V

Boring Log

Sketch Map

Permit No:ﬁfz ?5—3

Total Dcpm:_i(':'__‘)_Diamclcn__é_/_:_
Water Level: Init: _[_/__[ Static:
Lcnglh:___/_&’._)_/ Slot Size: 20
Length: < 7 8 Type: L UC

Casing Dia.:
Drilling Method:_ A S. A4 - Sample Method: -#7» * * 423 p2
Completion Details:__£ /v 5% zowre
Driller:_SAo A Log By: /2. Barwxs Date:, R ~
Rlons Depth |Sample | Well | PID Blow [R4c, Lithology Uro, £oep
ler FH (feet) | No. Const. | (ppm) Count { 1) < 'y .
'r) [/ (/ "/prrtf' f/"-. L L M
2 =1 b / A . -
? - 5"/(,/ 4/ Lo Cre - -, £ B/ D, Y Lo~ jm
b 2 - C/ } A‘a,,,-,, . ) - . ) P
.,-‘7 — 3 - 0 ! / Z f., ; C e . ) P o ~
4 g/{ ¢ Sl s,y /"'J"’.!/j" L B
. 7. T A
A S Sy
5 / . 7 o 3 / / > o
- 6 ! P N h
- T4 .
7 =7 D | - /L ,
L 8 s
/e .o
[ P 9 -1 0 ///
- 10 - . s e
- el aad a4 x"‘ iyl » t, P ,
Sl atlie N A X LR e
I 7, 5 e
— 13 — /4’:_'/{(/ - .“/ - — ——
14 - <L
- T L
— 15 ] e e 7 T
L~ 16 —
| 17 —
— 18 —
— 21 —
L~ 23 —
- 27 —
— 28 —
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DWR-133M (10/93) N STATE OF NEW JERSEY —
DEPARTMENT OF ENVIRONMENTAL PROTECTION AND ENERGY
Mail to TRENTON, NJ I "
"OEPE Permit No.pj 3 3 3 7-)
eau Water Allocation MONITORING WELL PERMIT

c26 NJ 08625 VALID ONLY AFTER APPROVAL BY THE D.E.P.E. ,

~ton, COORD # : ;29 7R}
§ r 3] , e e N
Owner (/\ < ,L}/.M'/ M N V/Bm vripath Driller Y l“) [\ Y D/ ' ) rl VAL -
Address —?/ ? I -’7 D = 4 F Ay Address Q 7 \"’ " e b /% w(
i _J I’H A T by !\..) \5\» 4(» Ll R )Uj
Name of Facility B I (‘/ Q 6. ? ? Diameter Proposed -~
NG A 4 = of Well(s) Y Inches | Depth of Well(s) N Feet
Address . # of Wells e . Will pumping equipment
;J:L Applied for (max. 10) "~ *f beinstalled? YES[] NOX]
PV ; e S ; I NV V4 Type of Wel : i
<.~ ~ (sy:eer:versee') 7. 1 / -~ in N ~§ 7S :a::azng Yo pump V /Aj GPM
LOCATION OF WELL(S)

Lot # "/ Block ”/ Municipality County Draw sketch of well(s) nearest roads, buildings, etc. with
/\ /‘,/ /_,1 J Aoy wiusts Mra mentl marked distances in feet. Each well MUST be labeled

with a name and/or number on the sketch.

State Atlas Map No.’ 22
4o- 20
Sal‘}z)'mm /Qua

] : g |
i X S ,/!f FrT7 7// \QQ

3~ : - J~ Lt ts 242 4 2

™ ™~ . \ OC\)\ ./f/I/I

Sy - \ Bldy 565
\®<. 105 L LLLL NT

Ho-°18

FOR MONITORING WELLS, RECOVERY WELLS, OR PIEZOMETERS, THE FOLLOWING MUST BE COMPLETED BY

THE APPLICANT. PLEASE INDICATE WHY THE WELLS ARE BEING INSTALLED: This Space for Approval Stamp
[11SRA Site — U
[J CERCLA (Superfund) site § ! 1

L]

[JRCRA Site

& Underground Storage Tank Site
[ Operational Ground Water Perm
[ Pretreatment and Residuals Site‘j v 4 . j
[0 Water and Hazardous Waste Enfbrceriem THEs ;

‘

Jut. 2

CASE 1.D. Number NELL PERMIT APPROVED
- NJDEP

§2-to-49- /337 |

1 1995

Pa

(] Water Supply Aquifer Test Observation Well
[J Other (explain)

)‘\ s,

sgure

50 OF WATER ALLOCATIONJ '

T mes wmeae em——s

giThe well(s) may not be completed with more than 25 feet of total screen

FOR [Jlssuance of this permit is subject to the conditions attached. (see next page)
or uncased borehole.

2E.P.E. M_For monitoring purposes only
JSE O R

SEE REVERSE SIDE FOR IMPORTANT PROVISIONS AND REGULATIONS PERTAINING TO THIS PERMIT.

In compliance with N.J.S.A. 58:4A-14, application is made for a?mlt to dnll a well as desgribed above.
Date 70 ? 5 Signature of Driller A gL ’)"/ /\(1‘ /? O License # l g? 7 5
Signature of Owner Aﬁ,/%& SE“‘/I""‘ "/94/ g l/

~AAniee. VAl AN ot Y - -



U.S. ARMY
FORT MONMOUTII
SFLFM PW EV

LOG OF BORING 699-MW16

2-28-1996

16 7

(Page 1 of 1)
Produced for Chuck Appleby Project Name : BLDG. 699 Completion Date : 8/17/95
NJDEP Case # : 89-10-19-1329 Northing : N 539080.021
Logged By : Shore Drilling Easting :E2173141.399
Start Date : 8/17/95 Driller : R. Barnes
(&) 4
Depth T 3 |L Well C .
in 29-33757 DESCRIPTION lé 8 g- g e onstryctlon
Feet | ELEV:15.27 121818 Information
0 -
I Topsoil and roots, dry Well Construction
Evils Date Completed : 8/17/95
; Z Hole Diameter : 8 in
- / / - 11113 Drill Method : HSA
] % Fill, brown-green clayey, dry Company Rep : R. Barnes
s /] Well Casing
2 ? :; = . Material : PVC
é % Black-green clayey moist, mottled L/ ?")?::seter : #h':’eaded
2.5 '-A / Well Screen
E / 2 (|14 Material : PVC
/ Diameter 1 4in
/ Joints : Threaded
/ Opening : 20 Slot
4 / ] Sand Pack : # 2 Morie Sand
4_5-: / Annulus Seal Bentonite/Portlarid
/ Tremmie
E / CL||3]]9 Well Screen
/ Material : PVC
/ Diameter :4in
67 / ]
/ NOTES
/ Well #1 is 699 MW16
- / 4|5
N 7zl
Green-black clay and silt %
10- % cL |
- é 6 ||r2
%
121 7 -
% Black clay 7
s /
3 /
H A
2 / cL
o
2 /
a 4
S 14 : /
9 y.
5 14.5




DWR-138 M

NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION

11/94 BUREAU OF WATER ALLOCATION
MONITORING WELL RECORD
Wall Permit No. -
Atlas Sheet Coordinates
OWNER IDENTIFICATION - Owner e LT VIR,
Address A LR R M L VR
City L RLANEE State Zip Code

WELL LOCATION - If not the same as owner please give address. Owner's Well No.

County S Municipality S Lot No. : Block No.
Address ’ ‘ B
TYPE OF WELL (as per Well Permit Categories) Date well completed / /
]
Regulatory Program Requiring Well CaselD.# .
CONSULTING FIRM/FIELD SUPERVISOR (if applicable) Tels. #
WELL CONSTRUCTION ’ DGP"I to Depth to Diameter
Total depth drilled __. .__ft. Top (ft.) Bottom (ft.) (inches) Type and Materlal
- [From land surface)
Well finishedto __ -~ - . ft.
Inner Casing
Borehole diameter: 5 c
i uter Casing
Top_______in. (Not Protective Casing)
Bottom in. Screen

(Note slot size)

Woell was finished: D above grade

flush mounted Tail Piece

If finished above grade, casing Gravel PacK

height (stick up) above land

. Annular Seal/Grout
surface __/ .- ft.

Was steel protective casing installedq] ~ Method of Grouting

D Yes 'No

Static water level after drilling ft.

GEOLOGIC LOG

(Copies of other geologic logs and/or
geophysical logs should be attached.)

Water level was measured using -

Well was developed for __. .. hours at gpm

Method of development

Was permanent pumping equipment installed? D Yes Ej No

Pump capacity __. - gpm

Pump type: _

Drilling Method fo

Drilling Fluid e Type of Rig

Name of Driller .
Health and Safety Plan submitted? |_]Yes L_]No

Level of Protection used on site (circle one) None D C B A

N.J. LicenseNo. __. ¢

Name of Drilling Company I PR IR e

certify that | have drilled the above-referenced well in accordance with all well permit requirements and all applicable

‘State rules and regulations.

Driller's Signature

Date

COPIES: White - DEP Canary - Driller Pink - Owner

Gokdenrod - Health Dept.




»ONITORING WELL CFERTIFPICATION—-FOxM B-LOCATION C'ER‘I.'I'P'ICAIION

=Ts - 7« ¥OST BE COMPLETED BY TF~ PERMITTEE AND/OR SURVEYOR

e of Perm:.ttee :

Na=
Na=e of Facility: FORT MONMOUTH

ccation: : 7 - .
NoFDES Number: NJQO . N c:' ECRA Case Number:

-1
u

.ND SURVEYOR'S CERTIFICATION

Wwell Permit Number

Tris numbexr must be permanently af*’;.xed to

-

=2 well casz.nq.

— -

i
l

21757

—— cm———

2

West  74°-02'-45"

Lc-ngitude (tc nearest seccnd) :

racitude ,(to nearest second): o " North 40°-18'-42"
=levation of Top of Inner Cas:.ng (cap off) ..2- T
) ) - 15.27

(one-hund*edth of a foot):

Scurce of elevaticn datum (benchmark, nail,
e==.) and year. (If an a‘tarnate datux ‘has
:een approved by the Department,’ identify

era, assume datum of 100', and gv've - Ixl 1e27 T L 1983
a;;*oxz.mated actual elesvat J.cn.)

Source: GEODETIC FM-10°¢

Elev.:

C';:za’-s W&ll Number (As shown cn

azslication or plans) 699 MW-16

<ions arg t3 ke dete::inad by dzouble zun, three wire leveling methods

Tilava

:3:‘.-::; palanced sights, commenciag f£zcm a well maxked and described point.
=%:is3 pegianing peint shall either be derived Ircm Federal or State tenchmarks
iZf nct more than 1000 feet fzcm the sizTe oF Ircm aa alternata datua approved .
'z =he Department. ‘.Tclerances ‘should meez third order standards, which a.::a
.23 2= x (m”a) Focr secticns less tizan 0.1 mile, -let :n'.las = c...
ATTTETNTICATION ' - N

T certify under penalty cof law *that .I have personally examined
and an:familiar with +he- informaticn submitted in this dccument
all attachments  and that, basad on my inquiry cf those
ividuals meed*abaly responsible <for obtaining the -
osrmation, I believe the submitted information is true, -
1rate and. complete. I am aware that there are significant
s for submitting false information including ‘the

ty of fine and 1nmr’s.oru:~.~==z'1\...

Sy BT

FRCIFZ SJ.ONAL LAND SURVEYCR'S SI G&-IAI'U?_.

0
u
’J
U
o
..4
(t

lu IU N RN RN I

- .

THOMAS PIANETTI : :
.THOMAS I » ) . sz

TFETZIESSIT ONAL LAND SURVZIYOR'S u.cz:;s

Iy

F



Rlons
Yer F/

Groundwater & Environi. atal Services, Inc.

Project: /"MZ' /4"7,«@‘;)4/ Owner: ﬂ /D b Boring Log Sketch Map
Location: . safs 5 P9 /C4S PemitNo: 29 72 25 7

Well numver: 8 9 miv /6 Total Depth:__ /2 Diameter,_ 7"

Casing Elevation: Water Level: Init:_g__,}_ Static:

Screen Dia.: G Length: /20 . Slot Size: _2©_

Casing Dia.: g~ Length: _ ~ Type: L€

Drilling Method: ZZ. fﬁ - Sample Method: _S/27¢ » -/ pzo Y

Completion Details:___/£ /414 Mo /T

Driller:_SAe 24 Log By: /. [LARA~As Date: 8-17-55 -

Depth
(feer)

Sample
No.

Well
Const.

PID
(ppm)

Blow
Count

Ric,

Lithology

()

UAJ, ~ cd
Sy4 ol

/)3
[

~3

/2

L] )

—~ 2

/7

- 4

— § — ;

— 6

l— 3 — j
P,
— 7 D

— 8
- 10 e

H— 11— O

— 12

SRR IS R —
—.—15175&
- 16 —
- 17 —
- 18—
L 19—
L 20—
L 5] —
-~ 292 —
L 24 —
L 25—
L 26—
— 27 —
|~ 28 —

7{;, Lo ',(',/'h‘ ..

/.,-r'.' :/2’

it/ 5o —
Yy
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DWR138 M
12780

e

Now Jersey Departmant of Environmental Prowction and Energy
Bureau of Water AZocafion

!

b

KMONITORING WELL RECORD v
Well Permit No. 29 -_28031

SR

Atlas Sheet Coordinatas 234 . 444
OWNER IDENTIFICATITN - Owner . .
Address — BANS-ARKA-HLEG—GH——————— ————
Caty FORT MOtATTYH State ___ W] Zip Code o
WELL LOCATION - f not the same as owner please give uddress. Owners Well No ﬁié_fj_% (.‘,’?i_
County Municipality Lot No. ~ BlockHo , _ :
OCRANPORT BORO H/A N/&
Address
TYPE OF WELL (as per Wall Permit Catogories) Date well compieted _S /25 /S2,
Regulatory Program Roquiring ~Vell recovery Case!D.# _
CONSULTING FiHM}FIELD SUPERVISOR (if applicable) Aem A3 Tale. & b
WELL CONSTRUGCTION . ' Depth to Depthto bigmeter
Tota! depth dritled _20 #. . ‘Top (ft.) Bottom(f.) (inches) Type and Material
{From land surface]
Weh.ushedto _ 23  # I Casi "
nner Casing
Borehole diameter: ! Suter Gan: Q 2 /Q A s
; N er Casing

Top Lo in. (Not Protective Cssing)

Botiom /& in. Soroan
(Note siot size} 20 20 IC, SCH D 2o
Well was ﬁnished:D sbove grade [ =1 A L
Tail Piece
flush mounted

if tinished abova grade, casing Gravel Pack & 20 e - V| Exi st 2
height (stick up) above land '
sudace ___ ft. Annular SealGrout| o ¢ L /6 l&-ﬁﬂr’/cmmh&wcr
Was steo! protective casing installedq  Msthod of Grouting TR

[V]ves [Ino

Static watar level after drilling __ & ft.

kegs end/or

{Copies ot othar geobg:cl
GEOLOGIC LOG  geophysical logs shouk: be attached.)

Water lovel was measured using Lrar yo¥e

Woell was developed for __— hours at __ — opm Blss foQ SAAD LT T &PdinQ. =7 Sy
Mathod of development ___ Ay/id by ’

Was oermanent pumping equipment instafled? D Yeos m No

Pump capecity 479 gpm Ber, r.sams, Com &SI

Pump type:

Drifling Maethod _pvsA

Driting Fluid Type of Rg Lepemy D-/20

Name of Drisier Saaninl |20 8er coaymy srr((maes)
Heahh and Safety Plan submitted? Elv«l i»o :

Level of Protection used on site (circleone) Node @ C B A

NJ. LicenseNo. _¢20q
Mamae of Driling Company

| certity that | have drilled the above-referenced wull in accordance with all welk parmit requirements and all applicable
Stata rules ard reguiations.

Dritlers Signature 7% _ 4J./% /
o 7

Cate _,5-20-92.

COPIES:

White & Green - DEPE  Canary - Driller  Pint . Owiter  Goldewrod - Health Depd.

£

SAREE RERITR

T T T N AT S R RO R TR

TR

R S TP DU DR i 130




- CSERIAL# A=Aan
DWR-*.3M (7/92) 37092 m STATE OF NEW JERSEY
e DEPAF.  NT OF ENVIRONMENTAL PROTECTIONANDE, Y Vo n O

.+ Mailto TRENTON, NJ Permit No =k 50 7]

Water Allocation SR
CN 029 MONITORING WELL PERMIT /23/
Trenton, N.J. 08625

77 . “,

-

v

VALID ONLY AFTER APPROVAL BY THE D.E.P.E. /; 7 / 5 7
COORD #: j

Owvner /'A N A2ma Coet 2 < PP OO | = Driller [ 72¢iz ', AN A (TO
: . {
Address Address _ /372 L7 %> S
— - ) .
Foom  MonmoTHh AN 0763 LIiiialqra ol
Name of Facility _oongzac S (/V\AL o~ (‘by-rb Diameter 9/ Proposed —
i _ of Well(s) Inches | Depth of Well(s) / ) Feet
Address FEATRRY HWa «T= (, S # of Wells / . Will pumping equipment ,\@/
T Applied for {(max. 10) be installed? YESO NQ
Gn"{‘ e MO T T Wy S 770 3% Type of Well If Yes, give pump
L (soe everse) 29z 0 /g 3§ 6 | CovRSY cPu
b e s * ' -LOCATION OF WELL(S) * i IR R
Lot# Block# Municipality County Draw sketch of well(s) nearest roads, buildings, etc. with

-—z/marked distances in feet. Each well MUST be labeled with
a name and/or number on the sketch.

[, —

— P PO s ) 2% e wm e

State Atlas Map No. A___

_#:.:_ .lL_ '
. L e gt G |53 =
| o . Trean Z//(/xu wledy )iz 2 |
2 SH i s
~ P Y ocnees,. ™ |h

7 be Yvone

FOR MONITORING WELLS, RECOVERY WELLS, O miccumgicny, i s gooec svn o vre s oy — oo - A . L .o i v
APPLICANT. PLEASE INDICATE WHY THE WéLLS ARE BEIN( INSTALLED . This Space for Aprproval Stamp

O Spill Fund Case _ s
O ECRA Case o i WELL PEAMIT APPROVED

0O CERCLA (Superfund) Site . : Dept of Env;mnmamal Protection
O RCRA Site Case |.D. Number fater Resourses /Water Allocatioa

nderground Storage Tank o % -] 7__ -
/ETSJPDES_Muqici—paI Discharge Permit . . .q‘ /,/ O?JS a0 AR 5 1994
0 NJPDES Industnial Discharge Permit .
O Water and Hazardous Waste Enforcement Case
O Water Supply Aquifer Test Observation Well

-
‘?‘w

e T

O Other (explain) i -

o -

The well(s) may not be completed with more than 25 feet of total screen or

[ FOR Issuance of this permit is subject to the conditions attached. (see next page)
uncased borehole.

JEPE. For monitoring purposes only
|_ SE 01

SEE HEVERSE SIDE FOR IMPORTANT PROVISIONS AND REGULATIONS PERTAINING TO THIS PERMIT.
In compliance with N.J.S.A. 58:4A-14, application is made for a permit to drill a well as described above.

License # ,LZ_ZZ_

Date /}'/’ 7L H’f 2z -ﬂ/ / ‘7‘)- o Signature of Driller ’
Signature of Owner (. Z/g( 5 f Lm = /Jé/ "f v
COPIES: Water Allocation — White and Pink Health Dept. — Yellow Ownet/ Bﬁe) Driller — White



R B e R o N

¥
o
DWR138M New. versey DePamnent éf Environmental Protaction and E....gy
12/81 oo . Bureau of Water Allocation
MONITORING WELL RECORD
\ Well Permit No. s ‘M’H) .
=) Atlas Sheet Coordinates e et ek
OWNER IDENTIFICATION - Owner 5 AR ORT MORBERTEH
Address
TEF T
City WORT MO AT State N Zip Code

WELL LOCATION - If not the same as owner please give address. Owners WellNo. £\ », {000 Iw- |

County MM Municipality LotWo. a4 Block No. BLA
Address

TYPE OF WELL (as per Well Permit Categories) HHPOR NG Date wellcompleted __ 7 / S / 5
Regulatory Program Requiring Well .04 8 CaselD. # AT D Y AR,
CONSULTING FIRM/FIELD SUPERVISOR (if applicable) o Tele. #
WELL CONSTRUCTION Depthto  Depthto |pjameter
Total depth drilled /4 ft. Top (ft.) Bottom(ft)| (inches) Type and Materlial
- , [From land surface]
Well finished to e ft. | c
nner Casin <o PR g1
Borehole diameter: — 9l - _ 7 fouc
= i uter Casing )
Top ——é:/——m' (Not Protective Casing) 70
Botom ___ 2 in. Screen N i } , Yyl I3
(Note slot size) RPN HRY Y YA <
oll was finished: [_] above grade <o/ NSV EW M A
Tail Piece
( 4 flush mounted
.inished above grade, casing Gravel Pack /! 45 e | B
height (stick up) above land - P
surface ft. Annular SealGrout | - A e an [ @

Was steel protegtive casing installedq ~Method of Grouting | z;\ ol
4o

L—_, Yes N

(Copies of other geologic logs and/or

Static water level after drilling ___~ ' ft. GEOLOGIC LOG geophysical logs should be attached.)
Water level was measured using Té & - / ; —
Well was developed for {___hoursat__ /() gpm o LSoucee [
Method of development £ n T A} : n
Was permanent pumping equipment installed? D Yes No . e 7..
Pump capacity gpm MR
Pump type: A oy <
~ “Ceet gy =S T
Drilling Method _£Y @yl YT
Drilling Fluid Type of Rig__ & ~5¢o e Is o and red

Name of Driller __11 /c,.!me/ ~ //c,?cc.;'\' ) -

N

Health and Safety Plan submitted? D’(es D No ST

Level of Protection used on site @e ongY @ DCBA

N.J. License No. /4 & | -

Name of Drilling Company ‘ :

: TYURE MRV IS NMENTE N, T HRR AT
/ ) rtify that | have drilled the above-referenced well in accordance with ali well permit requirements and all applicable
Ve rules and regulations.

Driller's Signature ___° f ~V/‘J</ = ,/,_,,/..\, Date _ 7/~ // - 1 '/

COPIES: White & Green - DEPE  Canary - Driller ~ Pink - Owner Goldeprod - Health Dept.



HQNITOPRING ,o Ll CFRTIPICATION-PORM B-10w . IQY CEETIFICATION

Mame of Pormittea: U > ARM'Y
Naxe of Facility: foT mMon imouT t
location! MeymouTH Coonsly, NT
NFPBES Number: 934 -9- p453- 00

IAND EURVEYQR'E LERTIZICATION

Hall Pernit Jumbar: 2)% - ¢ ﬂ_ C'Z_fﬂ_
This number must be parmanently affixed ¢ - -
the wvell casing.

Longitude (to nearest cecond): west 7Y 07 42.58"
ILatitude (to meareat moecond): Morth 4o" 8 4g.q0"
Zlevazion of Top of Inner Casing (cap off) ]
(one-hundredth of a foot)! [&.3C
Elevaiion of ground level (17100th ft) IG 711

Courca of elevation datun (benchmark, nail, -

etc.) and year. (If an alternate datun has Sourco:_ FM-ol
been approved by the Dapartment, fidantify

herae, apsume datum 0f.100', and give IEI/1927 I:I 1983
approximated sctunsl elavation.)

Elev.:

Ov.aere Wall Nuxber (As shown on
application or plans): ' _ Bl (00 Mw-|

Yliovations mre to be detereined by double run, three wire leveoling
petnods using balancad asightg, comnencing from & well maried and
degcribed point. This beginning point shall either be darived from
Tederal or State benchmarks i{f not more than 1000 feot from the site
or from an altarnate datum approved by the Departnent. Y grances
shoyld weet third order standarde, which are 0.05 ft X (mile) For
ssactions less than 0.1 mile, let plles = 0.1.

AUTHENTICATION

I cortify under ponalty of law that I have perscnally examined and anm
familiar with the information submitted in this document and all
sttachments and that, basged on »y inquiry of those individuals
{irmedintely responsible for obtaining the information, I believe the
subiaitted information is true, accurate and complete. I &m aware that
there are significant penalties for submitting false information
including the possibility of fine and imprisonment.

'“jéﬁ SURVZYOR'6 HAGNATURE

WAYNE W TBuk6C T BEAL
PROFESSIONAL LAND SURVEYOR'S HAME
(Please print or type)

L 216S5Y
FROFESSIONAL IAND GURVEYOR'S LICEXNGLF §




U.S. ARMY
FORT MONMOUTII
SFLFM PW KV

LOG OF BORING 600-mw 1

(Page 1 of 1)

16 7

Produced for Charles Appleby Project Name : BLDG. 600 Completion Date 1 7/8/94
NJDEP Case # 1 93-11-9-0923-00 Northing : N 539779.403
Logged By : TYREE INC. Easting : E2173301.334
Start Date 1 7/8/94 Driller : M. Beck
%) 7] o
Denin Elalt|t Well C i
in 29-30968 DESCRIPTION e g- s e onstrpctlon
Feet ELEV: 16.36 €l 2 s 12 Information
01 i
Concrete Well Construction
14 Date Completed : 7/15/94
Hole Diameter : 8 in
1 - T Drill Method : HSA
Brown sand and silt Company Rep  : M. Beck
11 Well Casing
RER) Material : PVC
2] 118 Diameter :4in
FL Joints : Threaded
A SM Well Screen
i 1 Material : PVC
- Diameter :4in
111 Joints : Threaded
111 Opening : 20 Slot
4 - - v Sand Pack : # 2 Morie Sand
Green clay-silt .
Annulus Seal : Bentonite/Portland
/ Tremmie
4 / CL Well Screen
/ Material : PVC
/ Diameter 1 4in
N 7
Brown sand medium to fine .t
: NOTES
. Well #1 is 600 MW1
8 1 .
10 :
lsw
121 ”
- .
5 .
"g" .
E . .
o .
Q
9 .
o .
g .
5 14 1 )
[=]
9 .
5
© B
o
@
]
~N




FIELD LOG OF BORING sHeeT_l _oF |
LOCATION OF BORING: F+ m ow vro u PROJECT: S A v—m/ BORING NO:

8% Goo oxt  Wovmg,t, [TOTALDEFT: 15‘

JOB NO:SELF pC(.) =V LOGGED BY: VSQ)QH!-'P
Mw|

PROJ. MGR.:J Ca# v H.¢ |EDITEDBY: l, 4”‘ A
DRILLING CONTRACTOR: Tov o
DRILL RIG TYPE: Mol R 5D
DRILLERS NAME: Wiike Rec L
SAMPLING METHODS: Solit Sonon
HAMMER WT.: /‘7lO " [orop: 3 O 7
STARTED, TIME: || /7Y |DATE: w2 of
COMPLETED, TIME: DATE: — / &,

E0. TWE: | ¢f 7y 2/5/7¢

BORING DEPTH (f): /S
] : CASING DEPTH (f1): 2
WATER DEPTH (f): K.
TIME: 1200
DATE: 2/8kdl T ee
BACKFILLED, TME: 2 5 'DATE:7/8/4/ BY: 1 R,
SURFACE ELEV: [oaTUM: -
CONDITIONS:

r)E | Yo Ped C_,a./v ound Qﬁ;e&u.(.

SAMPLE DEPTH

SAMPLER TYPE

BLOWS /6 IN.

INCHES RECOVERED

SAMPLE CONDITION

DRILLING RATE (min./ft)

GRAPHIC WELL CONST
o

DEPTH IN FEET

GRAPHIC LOG

Q PID READING (ppm)
24| 00OR (Y/N 7

]
O
o
2

Ny
UP:‘-C
I
A
&

A N S INCHES DRIVEN

f_
~ o

24 QI MTETT Fite. Rxown Nood-

s “ ‘ waﬁw (eul?\

4 :g Lia “L’J‘/Q‘!mp\
ey B, YtenCine é‘hea«.
Sawd aud Tl ppd S ovnes
cC 4/\/ |

2-1]ss 25| ¢

)

A

6
{ elp | I

b

4

/)

Y. rhselFAreGeen S audoind Til]

ud Seme. _cla.,

Sawe. —~F~¢y? 8[:5hf5 we//f
4wk exhm VO &qmp/&-

AR 0 ‘0 Soume. ) /
& Vo _1 Sawme: T /K
TYREE ENVIRONMENTAL TECHNOLOQGIES '@




APPENDIX II



TABLE 1

PUMP TEST RESULTS
OF 6/23/92 & 6/25/92
OUR FILE #5068-9201
MAX SPECIFIC
STATIC LEVEL YIELD RECHARGE DEPTHOF DRAWDOWN CAPACITY
WELL# (FT.BELOW GRADE). (GPM)  RECOVERY FT/MIN.  WELL(FT.) (FT.) (GPM/FT.)

1 5.3 1.807 23 MIN, 0.18 14.4 7.4 0.24

2 435 709 3HR. 48 MIN. DND 16.5 11.85 0.06
TO 5.9+

3 5.1 1.961 1 HR. 12 MIN. 0.14 14.4 9.3 0.21
(5.2)*

4 4.7 217 2HR.35MIN. 0.09 6.6 1.5 1 0.14
(5.3)*

5 43 1.11 52 MIN. 0.18 14.5 10.2 0.11
(4.5)*

6 475 792 1 HR. 54 MIN. 0.16 14.0 7.75 0.10
(5.0)*

7 4.9 COULD NOT  =eememmmeeee e 13.0 8.1 e

DEVELOP

8 52 2.273 46 MIN. 0.74 13.5 6.8 0.33

9 5.1 1.176 57 MIN. 0.08 13.75 74 0.16
(5.3)*

10 5.0 COULDNOT  weomemmeee e 14.25 1925 e

DEVELOP

*WELL RECOVERED TO THE LEVEL INDICATED IN FEET BELOW GRADE




TABLE 2
MONITORING WELL COMMENTS

WELL DESIGNATION  DIAMETER RECOMMENDATION/
(INCHES) POTENTIAL USE

MW A 3 CLOSURE

MW C 3 CLOSURE

MW 1 4 FUTURE WATER INJECTION
MW 2 4 CLOSURE

MW 3 4 FREE PRODUCT RECOVERY
MW 4 4 FREE PRODUCT RECOVERY
MW 5 4 OBSERVATION

MW 6 4 OBSERVATION

MW 7 ‘ 4 CLOSURE

MW 8 4 OBSERVATION

MW 9 4 OBSERVATION

MW 10 4 CLOSURE

RW -1 4 FUTURE WATER INJECTION

RwW -2 4 FUTURE WATER INJECTION



TABLE 3

AQUIFER CHARACTERICS
Well # R T S
(ft) (gpd/ft)
1 91 404 062
2 160.5 : 330 .016
3 69.5 289 068
4 59.5 N/A N/A
5 146.1 440 025
6 41 542 218
8 183.1 528 019
9 1353 460 .023
10 163.5 455 018
RW-2 70 314 .087
AVG. N/A 418 060
R - Distance to observation well from pumping well
T - Transmissivity
S - Coefficient of Storage

K - Hydraulic Conductivity = T ave/b = 32.15

-11 -
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3200
2880 -
2560
2240
1920
1600 -~
1280

960 -

640 -t e

320 ~

- L]

tert-Butyl alchol

Methylene Chloride
(ug/t)

50000 4~
45000 -
40000 -

35000 -+

30000
25000
20000 -+
15000 -
10000 ---
5000 -

Methyl-tert-Buthyl ether

(ug/L)

(ugiL)

6000 -
5400 -+
4800 -1
4200 /\
3600 -+
3000 -+
2400 -+
1800 -
1200 -+

600
O ......

(ugiL)

35000
81500 ---rfreeeenees
28000 +------
24500 -y
21000 1
17500 -
14000 -+
10500 -+ -

L O | St (R -

3500 e eofrrrenane e e =
(TS SO e o

(ugrL)

40000 -
36000 -
32000 -+

28000 -+
24000
20000 -7
16000 4~
12000 - -
BOOQ - roosee e freeene oo -
4000
0 B s eI S-PSPOUPISI NN -

SOURCE: 0699MWO01

Samplingil)—éfes—:v -
05/24/95 - 03/11/99

LEGEND:

PARAMETER

Date
Sampled

0o =

©
I NJDEP Crileria

l

FORT MONMOUTH

GW MONITORING |
Bldg. 699 |

Well 1 of 13, Graph

U.S. ARMY 1
FORT MONMOUTH | |
L SELFM-PW-EV .

04-13-1999  c:\miech46\im\639a\gw\699a. wsf




I3

Depth to Water
(Feet)

SOURCE: 0699MW01

Sampling Date;
05/24/95 - 03/11/99

LEGEND: *

PARAMETER

—

o = Date
Sampled

NJDEP Criteria

FORT MONMOUTH

GW MONITORING
Bldg. 699

Well 1 of 13, Graph

e

U.S. ARMY T
FORT MONMOUTH |
SELFM-PW-EV { ,

J

P

04-13-1999  c\mtech46\im\699a\gw\699a.wsl




tert-Butyl alchol Acetone
(uglL) (ug/it)
Ty Ty T T ] 700 +---- - T O
630 oo e e
.............. 560 N A B T T TEY CR T Aprou A
.................. 490 R SR SR IIPI S P R
420 “frerrefe e
............................... 350 B e r e R L R R iy P
................................. 280 B SRR ERUSRSp S (A PR
................................. 210 B e S e PR
.................................. 140 B iy et T T T-pup NP R
.................................. 70 B S Rl LT P U RSP I
© 9 [0 S M —~Bg
' 96 ‘97 ‘98 '99 95 '96 '97 ‘98 ‘99
2-Butanone Benzene
(ug/L) (ug/L)
300 - T 5
270 o L -
240 oo b e H
210 oo b
180 e Sl CREISPN SIS SNPRPRPI S SR
150 ----- e e e ]
120 B IR SRR [ R
[0 s REEEEE IEDEP RPN SO . .
60 e Tl SRS R P,
30 e e R L ERY R TR R DT T puptys S
0 te—oro—o—o R -
'95 ‘96 ‘g7 ‘98 ‘99
Xylenes Total
(uglL)
100 - B EEETIEIERRY EPPRPRbSRaE
90 ......................................
80 B SR ST R SN D
70 B T R PSR ISP B
60 R e MR TSRty S P R
TU I R (REREITTILY FETTPRISEED FRFRRRRRNNS W
40 [ il SEETCE TP SN NN S
C{J EEREEE (EECETDRREN FRSS NUpmamen P
20 '\A """"""""""""""""""
10 .......................................
0 061+
‘a5 ‘96 ‘97 ‘g8 '99

Methylene Chloride
(ugit)

(ug/L)

(Feet)

SOURCE: 0699MW02
Sampling Dates:
05/24/95 - 03/10/99

LEGEND:

PARAMETER

Date
Sampled !

o =

'
i

' NJDEP Criteria

o
—

FORT MONMOUTH

GW MONITORING
Bldg. 699

Well 2 of 13, Graph

U.S. ARMY |
FORT MONMOUTH
SELFM-PW-EV

I Tl
04-13-1999 c\mtech46\m\699a\gw\699a ws!




1200 ¢
1080 -

960 |-
840 | |

720 -
600
480

360 e I e TR Ipuy SR | S

240 4+
120 -

tert-Butyl alchol
(ug/L)

0 -

(ug/L)

5400 -[§77
4860 -
4320
3780
3240
2700
2160
1620
1080
540

(ug/L)

5000 ~-----1
4500 1------
4000
3500 +
3000 +
2500 -
2000 -1----
1500 ~
1000
500
o

Methyl-tert-Buthyl ether Acetone SOURCE: OBQQMWO?
(ug/l) Sampling Dates:
05/24/95 - 03/10/99
45000 4+
40500 -+
36000 LEGEND:
31500 f-%--
27000 -
29500 PARAMETER |
13283 T o = Date ] ‘
9000 - Sampled ;’\
4508 i F NJDEP Cri
: = o
FORT MONMOUTH )
Xylenes Total GW MONITORING
Well 3 of 13, Graph !
I
+
J U.S. ARMY i
FORT MONMOUTH | |
” SELFM-PW-EV :
- — |

04-13-1999

c:\mtechdB\Im\699a\gwi699a. wsf

eria




SOURCE: 0699MW03

Depth to Water

Sampling Dates:
05/24/95 - 03/10/99

LEGEND:

PARAMETER

o = Date
Sampled

|
' NJDEP CriLeria
1

!

=

FORT MONMOUTH |
-

GW MONITORING
Bldg. 699

Well 3 of 13, Graph ’

- {

U.S. ARMY
FORT MONMOUTH
SELFM-PW-EV

04-13-1999  ci\mtechd6\m\699a\gw\699a.wsl



| S—

tert-Butyl aichol Methyl-tert-Buthyl ether Acetone SOURCE: 0699MW04 B
(ug/L) (ug/L) (ug/L) Sampling Dates:
1000 3 I R 2000 -7 R 9000 [T 05/24/95 - 03/11/99
900 |\ | e e 1800 | B100 - e T
800 ................... 1600 -] 7200 B Y e
700 B S B R R Y R E I s P, 1400 = EERRY 6300_ ......................................
600 |\ | 1200 A 5400
500 1000 - 4500
400 800 - 3600 -
300 A 600 j 2700 -
200 - 400 1800
100 200 - - 900 -
(U 0 - 0
Benzene Toluens
(ug/L) (ug/L)
80000 | R
L0 R SRRty RUSCITTECIE SRSCTRUSRTS B IR~ (010 4 J (SRS ARG S0 WUURRY SRR o
24000 e el 28000 NG R e LEGEND:
21000 ~f--oeofermrmmmm e et 29000 oo e
L R 7] Sl SUEEETS EETEIEERS S NC T: 414 oo SERRRE SEPRU SRS W U :
15000 <o d e A eenn X PARAMETER i
12000 - o = Date
9000 - \
6000 - Sampled |
3000 - .
0 4 5 NJDEP Cri
‘97 ‘98 '99 - p—
FORT MONMOQUTH 5
Ethylbenzene Xylenes Total 1,4-Dichlorobeneze aw ggN'TOH'NG
(ug/L) (ug/L) (ug/L) 9699
100000 110000 - 0 fr T =
90000 - Ferreeeeeeeb e @eeeeen e [ 99008 N S IO 32 o S L ................................. e Well 4 of 13, Graph
BOOOD - o-pormmmmees | e 88000 +----- L R ettty EERES
70000 77000 -+ 56 o oo e e
60000 66000 -1 48 oo e
50000 55000 - 40 oo
40000 44000 -+ 32 oo b ;
30000 - 33000 -+ L R i AREEE BER & i
20000 ~ 22000 oz==tf LT B B e R - = |
10000 - 11000 -+ I Ry E ) S U.S. ARMY |
i P 04 oot FORT MONMOUTH
- '95 95 9%  's7 ‘98 99 SELFM-PW-EV i

04-13-1999  c:\miech46\im\699a\gw\699a ws!

eria




SOURCE: 0699MW04

Depth to Water

Sampling Dates:
05/24/95 - 03/11/99

LEGEND:;
PARAMETER
]
o = Date
Sampled ‘()
f NJDEP Criteria
FORT MONMOUTH ;

GW MONITORING
Bldg. 699

Well 4 of 13, Graph

===
U.S. ARMY
FORT MONMOUTH
SELFM-PW-EV

|
I
|
\

04-13-1999  ci\mtechd6\Im\699a\gw\699a wsl




tert-Buty! alchol Methyl-tert-Buthyl ether Methylene Chloride SOURCE: OBQQMWQi ,
(ug/t) (ug/t) (ug/L) Sampling Dates:
10 [T T 10 T T - 05/24/95-03/11/99
9 .................... 9 B TR S O
8 B I I P 8 S IR ISP S et -
7 g 7 e R ST, N, B R E LT -
6 R e S P (- T SERETE RDPPSOIN SOOI RN -
5 ................................. 5 e e R T T TSP RPOUISU SRR L~
4 .................................. 4 B i e R R T L T PPN PSSR -
3 ........................ 3 e T e e -
B R e T POTONGRN AR A T Rt LT T TGN SR _.e
1 4L 1 -<>/\< -------------------------------- L.
0 - © © (1 R Moo o—yg
96 ‘97 ‘98 ‘99 95 '96 '97 '98 99
Chloroform . Benzene Ethylbenzene
(ug/L) (ugit) (ugit)
10 o - 700 o
9 630 oo e
8 o R R S Ml B LEGEND:
7 490 roen e = .
6 420 e e PARAMETER
5 L Rl EECTTURIEEE EECRRRR r- 1
4 280 oo e = o = Date ’
; PPN S IS MY B Sampled L
! A I Yo 8 " NJDEP Criteria
0 0 948oro- © £ 4 i
95 ‘96 "g7 98 ‘g9 —_
FORT MONMOUTH
Xylenes Total Depth to Water GwW gEN'TOR'NG
(ug/L) (Feet) 9- 699
138 B ! SR SRR IR i Well 5 of 13, Graph
80 T -------------------------------------- b~
70 B Tty et I RSISPPAPSY SPUPUPIPIDRRY F A, |
O e ] S PR ARREEERT, L |
5O of-eeerpeneeeenpeees R R =
40 A--eeepeeeeenees [ L.
30 B R SRR S RRREEEEERER b -
20 -t - ceefeericenaaan. R R -
STV SRS SESEESSP PSS RO— = U.S. ARMY 'F
0 +4----5e ‘ FORT MONMOUTH |
95 ‘96 '97 98 99 SELFM-PW.EV N

04-13-1899 c:\imtech46\Im\699a\gw\699a wsi




tert-Butyl alchol

ug/t

Methyl-tert-Buthyl ether
(uglL)

200

180
160

140 |-
120 -}

100 44

80 /-
60 -1

40

20 +

(ug/L)

700 T “Te
630 B R I R R 3
560_... R T -
490 B SRl SEICIEICIISIN [N [ -
420 B e EIETC PP S -
T R R T S -
280 - f e o Rt 2
210 -
140
70

(ugrL)

SOURCE: 0699MW06

Sampling Dates:
05/24/95 - 03/10/99

LEGEND:

PARAMETER

o = Date
Sampled

§ NJDEP Criteria

FORT MONMOUTH !

GW MONITORING
Bldg. 699

Well 6 of 13, Graph

U.S. ARMY i
FORT MONMOUTH
SELFM-PW-EV

- - -

04-13-1999  c:\mtech46m\699a\gw\699a.wst




e

Xylenes Total
(ug/L)

Depth to Water
(Feet)

‘95 ' 96 ‘97 ‘98  '99

SOURCE: 0699MW06

Sampling D;tp:s:
05/24/95 - 03/10/99

LEGEND:

PARAMETER

—

o = Date
Sampled
o4

|

l NJDEP Criteria

FORT MONMOUTH :}

GW MONITORING

Well 6 of 13, Graph

!
{
Bldg. 699 i
|

|
|
|

FORT MONMOUTH
SELFM-PW-EV

U.S. ARMY _I

|

1
|
-

04-13-1999  c:\mtech46\Im\699a\gw\699a. ws!




.

tert-Butyl alchol Methylene Chloride Benzene SOURCE: 0699MW(’)§7W‘
) (ug/L) (ug/L) Sampling Dates:
e —— : 05/24/95 - 03/10/99
‘97 ':98 ‘99 ‘95 ' 96 ‘97 A '8 '99
Toluene Ethylbenzene Xylenes Total ‘
(uglt) (ug/L) (ug/L)
1000 - o 700 AT 2 100 -
900 oo rrer e e 630 rrremfrree e e U Rty LOITEERR RS
L e e ARRARRRIEES ILCROCORPES L R B AAt ALRRICEEE) LRI L R i ARGRECCIIES RTINS i LEGEND:
700 —frereefrmmremee oo 490 oreefese e 70 oo feeeeeeees
600 B B L e 420 B B S O
200 oo 350 oo LT PARAMETER
400 feoror e L B P ~ -
300 Dl SRR T T I SR 210 R s SRR TR ISP PR ° = gate l
200 e R LR Sy 140 s e SELE TP IS NPRRPINpR R amp Qd ~
‘Og N D e 73 DO P B NJDEP Criteria
‘95 96 97 98 '99 ‘95 '96 97 ‘98 '99 T T
FORT MONMOUTH
]
Depth to Water GW ggmgg? ING
(Feet) g

Well 7 of 13, Graph

U.S. ARMY L
, FORT MONMOUTH | |
l‘ SELFM-PW-EV

04-13-1999  c:\ntecha6\im\699a\gw\699a.wsi




S o SOURCE: 0699MW09 )
Methylene Chloride Benzene Toluene |
(ug/L) (ug/L) (ug/L) Sampling Dates: i
o Frr—— S — 10 T 1000 - per e © 05/24/95 - 12/30(?? e ;
9 | e B I Q A b [<[0]0 ] SEREE EETTETERES DNNEEERSEY N S T '
8 . P I P 8- ................. [ 800‘ B e S R E l
7,4»4 B Ll EE R L R LT S, 7....... ................................... 700H ...................................... :
6 . B S 6 - B R A [10]0 ] REREE RECTTETTES SNSRI SRR SRR
5 B ks CETT PR SPIpRSRIPR PR APPII EPRO 5 B it it rT TR Iy PRSP R 500 B i R R e SNNRSRIY NI R
L R IAAE EETTISERS CEPCRRTRS SRR L R Rt AOtIIUT EEERRRN SRR 400 peomoqeeeneebee e e b
3 R Rl EETERTRI RpRNSpUpY PP S 3 e kb REEETET T PPN PPN R 300 s i SRR T T SEISPSUPE PUPPIN S
2 e e 2 SETEE EETEERE IR e R, p2{0]0 IR TEETECRERPPII SU Ot R S,
1 J?)\sﬂ ................................. 1 - 0\ ................. [T PSPU S e B 1016 i EREEE ST S R SN
Oq....‘mm " O_J,_L o 0 oo
‘95 '96 ‘g7 98 '99 '95  '96 ‘g7 98 ‘99 95 ‘96 '97 ‘98 ‘99
Ethylbenzene Xylenes Total Lead
(uglt) (uglt) (ug/)
700 A © 100 Ao ferep 10 g f BEES &
630 [ el EEETT TR TR SEPURPININEY P RS 90 s R R R T T T T LR T T T punn R 9 i it CELEET TR PSRN R A E
e R e iy AAACCEIDE EETTEITEE SUTREEON L0 S e RRRCELELL CEERRUEEN ORI L B B S SLSTTTTTS FRRDRRRIS I, LEGEND:
490 oo e L 70 e e b 4 AAEE IEESRECES SRLECIRS RRTRI
420 e b (o1 B e S RETOETEE PSRN 6 S IR AARhbhhh AEREREEED: TETTTSTS PAHAMETER
350 B i BT LT LS LT LT SHupy SR, [ommceen- 50 i ARl CEET R ST PRy P A 5 B et B R R TR .
e 30 oo T °=Daw
140 R AR PP PRSPPI R 20 B Rk CETE T T T W Ny NI R Samp'ed ‘
L O S R AT N A } NJDEP Criferia
'95 '96 '97 '98 ‘99 '95 '96 '97 ‘98  'gg -
L FORT MONMOUTH )
Depth to Water o n;l(;mgg)gnwe 1
(Feet) - g. '
20 B Nl ARREEEEE SErermrs ;
o7 TR S O [ .......................... Well 8 of 13, Graph
LT R e P RRY EER N R
14 B TR R e e
12 A rre e e X
10 !
8
6 |
4 ' - T
2 ’ U.S. ARMY ]
0 j FORT MONMOUTH ||
i SELFM-PW-EV l l
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Methylene Chloride
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tert-Butyl alchol
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SAMPLE _BENZENE TOLUENE XYLENES ETHYLBENZENE = LEAD

3701
3702
3703
3704
379§
3708
3707
3708
3709
3710
arii
3712
3713
37Tt
3ris
37186
3717
3718
3718
3720
3721
3722
3723
3724
3725
3726
3727

14
5.3
~10
~73

140

470

100
110

180

51

680

230

71

8

25

ND

TABLE 3
Soit Analysis Summary Data

500
232
470
142
233
147.9
510
349
139

570
314
328
287
470

200
1200
500
184
257
540
1000
130

85
ND
ND

Resuits reported in mitligrams per kilogram; mg/kg.

May 30, 1983

g 8

8 € B

8

160
8
15
ND
ND

ND
883

958
8.79
240
8.54
12.0
114
ND

S.08
125

- 1868
9z

879
6.80
3.33
9.30
6.12
17.9

17.2
1n2
ND
ND
ND
ND

10/11/93

93018RAWP/FTMON
JiCs . VOCs’
814 1451
347.3 675
693 1331
287 7432
378 598
209 4428
820 1465
543 980
219 3643
1584  248]
992 1832
84 912
487 968
422 870
728 1280
200 577.8
280 B57
2170 2877
827 1242
2ra 516
B4 714
820 1277
1354 2137
174 493
125 3087
N ND
ND ND

* .Does not include J and B compounds.
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Interval (Days)

System Staws (Up / Down / OTT)

On Arrival

Departme; the Army
Fort Moumouth
Main Post Gas Station
Building 699
Eatontown, New Jersey

Pump and Treat System
Performance Summary
January 1998 to April 1999

On Departure

FLOW RATES (gpm)
[Flow Rate on Arrival

MW-11 (Total Influent) 0.00] 0.00] 0.00] 2.34] 2.51] 2.21] 1.15] 0.82] 0.74] 0.00] 3.76| 3.87] 3.89] 3.79] 3.87| 3.97] 0.00] 3.23
GAC Effluent 0.00] 0.00] 0.00] 2.34] 2.51] 2.21] 1.15] 0.82] 0.74] 0.00] 3.76] 3.87] 3.89] 3.79] 3.87| 3.97] 0.00] 3.23
Flow Rate on Departure

MW-11 (Total Influent) 221 235 2.38 2.34 2.51 2.33 1.55 0.82 0.74 3.81 3.76 3.87 3.89 3.79 3.87 3.97 3.94 3.23
GAC Effluent 2.21 2.35 2.38 2.34 2.51 2.33 1.55 0.82 0.74 3.81 3.76 3.87 3.89 3.79 3.87 3.97 3.94 3.23
Total Gallons Pumped 0 396 710 22,934 44,532 101,261 112,708] 123,458 127,346 133,813] 145455 152,953] 162,104] 173,582] 180,721 188,598 190,846] 198,788
Gallons Pumped Since Last Visit 0 396 314 22,224 21,598 56,729 11,447 10,750 3,888 6,467 11,642 7,498 9,151 11,478 7,139 7,877 2,248 7,942
Daily Average Flow (gpd) 0 198 39 1,587 1,300 1,773 1,635] 1,536 555 808 1,663 1,250 1,307 1,435 1,190 1,313 74! 794

psi, o - s L e RS TS l

Pressure on Arrival

Sediment Filter 9.0 3.0 7.0 7.0 6.0 6.0 5.0 4.0 4.0 N/A 340 37.0 36.0 N/A 36.0 36.0 36.0 38.0
GAC]I Influent N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 2.0 20
GAC]1 Effluent 2.0 4.0 4.0 2.0 20 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 N/A 2.0 2.0 2.0 2.0
GAC2 Influent 2.0 4.0 4.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 N/A 2.0 2.0 2.0 2.0
GAC?2 Effluent 2.0 4.0 4.0 2.0 2.0 2.0 2.0 1.0 1.0 2.0 2.0 2.0 2.0 N/A 2.0 2.0 2.0 2.0
GACS3 Influent 2.0 4.0 4.0 2.0 2.0 2.0 2.0 1.0 1.0 2.0 2.0 2.0 2.0 N/A 2.0 2.0 2.0 2.0
GACS3 Effluent 0.0 2.0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 N/A 0.0 0.0 0.0 0.0
Pressure on Departure

Sediment Filter 9.0 8.0 7.0 7.0 6.0 6.0 5.0 4.0 4.0 30.0 34.0 37.0 36.0 N/A 36.0 36.0 36.0 38.0
GAC1 Influent N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 2.0 20
GACI Effluent 2.0 4.0 4.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

GAC?2 Influent 2.0 4.0 4.0 2.0 20 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

GAC2 Effluent 2.0 4.0 4.0 2.0 2.0 2.0 2.0 1.0 1.0 2.0 2.0 2.0 2.0

GAC3 Influent 2.0 4.0 4.0 2.0 2.0 2.0 2.0 1.0 1.0 2.0 2.0 2.0 2.0

GAC3 Effluent 0.0 2.0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Influent (ppb)

Benzene o 4,765.75| 4,623.64) 5,011.03

Toluene 3,042.45] 2,806.56 2,785.15

Ethylbenzene 945.67| 1,017.51 1,029.23

Xylene | 2,881.72| 2,764.26 2,688.37

Total BTEX 11,635.59] 11,211.97 11,513.78

Effluent (ppb)

Benzene ND ND ND

Toluene . ND ND ND

Ethylbenzene , ND ND ND

Xylene - ND ND ND

Total BTEX . ND ND ND

Mass Removal (Ibs/hr)

Monthly Mass Removal Rate (gpd)

Cumulative Mass Removed (gal)




Departme.  the Army
Fort Monmouth
Main Post Gas Station
Building 699
Eatontown, New Jersey

Pump and Treat System
Performance Summary
January 1998 to April 1999

Date of Visit] 7/28/98]  8/5/98] 8/12/98| 8/18/98] 8/25/98] 9/4/98{ 9/11/98] 9/17/98| 9/23/98] 10/9/98 10/16/98| 10/22/98| 10/30/98

10/2/98

11/4/98111/12/98[11/19/98] 11/25/98
- " s

Interval (Days)
System Status (Up / Down 7 O

On Arrival

On Departure
IELOW RATES (E.[Lm)

Flow Rate on Arrival

MW-11 (Total Influent) 0.00] 2.90] 3.37] 3.51] 3.58] 3.44] 3.41] 3.35] 3.41] 3.33] 3.34] 3.34] 0.00] 3.45| 3.36] 3.42] 2.96] 2.67
GAC Effluent 0.00] 2.90] 3.37] 3.51] 3.58] 3.44] 3.41] 3.35] 3.41] 3.33] 3.34] 3.34] 0.00] 3.45] 3.36] 3.42| 2.96] 2.67
Flow Rate on Departure

MW-11 (Total Influent) 3.20 2.90 337 3.51 3.58 3.44 3.41 335 3.41 333 334 342 3.32 3.45 3.36 3.42 2.96 2.67
GAC Effluent 3.20 2.90 3.37 3.51 3.58 3.44 3.41 3.35 3.41 3.33 3.34 3.42 3.32 3.45 3.36 3.42 2.96 2.67
Total Gallons Pumped 198,900] 209,522] 219,192 227,747] 237,167 250,709 259,507 266,762 274,149 284,044] 291,680 299,596| 299,778! 307,891| 312,934] 320,863 326,919] 332,029
Gallons Pumped Since Last Visit 112 10,622 9,670 8,555 9,420 13,542 8,798 7,255 7,387 9,895 7,636 7,916 182 8,113 5,043 7,929 6,056 5,110
Daily Average Flow (gpd) 56 1,328 1,381 1,426 1,346 1,505 1,257 1,209 1,231 1,099 1,091 1,131 865 852
Pressure on Arrival

Sediment Filter 40.0 38.0 36.0 36.0 34.0 32.0 32.0 33.0 34.0 34.0 34.0 32.0 34.0 32.0 34.0 32.0 36.0 34.0
GACI Influent 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
GACI Effluent 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
GAC?2 Influent 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 20 2.0 2.0 2.0 2.0 2.0 2.0 2.0
GAC?2 Effluent 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
GACS3 Influent 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
GAC3 Effluent 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pressure on Departure

Sediment Filter 40.0 38.0 36.0

GACI1 Influent 2.0 2.0 2.0

GAC] Effluent 2.0 2.0 2.0

GAC2 Influent 2.0 2.0 2.0

GAC2 Effluent 2.0 2.0 2.0

GACS3 Influent 2.0 20 20

0.0 0.0 0.0

GAC3 Effluent

NV ANA

Influent (ppb)

B 4,496.13 3,077.36 3,296.54 4,227.78
Toluene 2,799.17 1,693.03 1,238.67 1,397.20
Ethylt 1,051.45 692.19 768.98 810.93
Xylene 3,174.47 2,049.41 1,757.07 1,873.96
Total BTEX 11,521.22 7,511.99 7,061.26 3,309.87
Effluent (ppb)

Benzene 0.91 ND ND ND
Toluene ND ND ND ND
Ethylbenzene ND ND ND ND
Xylene ND ND ND ND
Total BTEX 0.91 ND ND ND
Mass Removal (Ibs/hr)

Monthly Mass Removal Rate (gpd)
Cumulative Mass Removed (gal)




Departmer the Army
Fort Mu.mouth
Main Post Gas Station
Building 699
Eatontown, New Jersey

Pump and Treat System
Performance Summary
January 1998 to April 1999

Interval (Days)
Syswm Status (Up / Down / OIT)
On Arrival
On Departure
FLOW RATES (g_pm)
[Flow Rate on Arrival
MW-11 (Total Influent) 3.16] 0.00] 0.00] 2.45] 2.57] 2.96] 2.91] 2.92] 2.78] 0.00] 2.87] 2.99] 3.07| 3.08
GAC Effluent 3.16] 0.00] 0.00] 2.45| 2.57] 2.96] 2.91] 2.92] 2.78| 0.00] 2.87] 2.99] 3.07] 3.08
Flow Rate on Departure
MW-11 (Total Influent) 3.16 0.00 2.75 2.45 2.57 2.96 291 2.92 2.78 2.82 2.87 2.99 3.07 3.08
GAC Effluent 3.16 0.00 2.75 2.45 2.57 2.96 2.91 2.92 2.78 2.82 2.87 2.99 3.07 3.08
Total Gallons Pumped 337,681 337,869 337,877 345,956| 355,194 365,709 377,248 385917| 399,598| 410,461| 424,631} 434,518 440,621 454,981
Gallons Pumped Since Last Visit 5,652 188 8 8,079 9,238 10,515 11,539 8,669 13,681 10,863 14,170 9,887 14,360
Daily Average Flow (gpd) 628 17 8 1,154 1,320 1,502 1,648 1,734 2,024 1,412 1,436
Pst o L - e T i
Pressure on Arrival
Sediment Filter 30.0 N/A 38.0 38.0 36.0 36.0 36.0 35.0 36.0 38.0 38.0 36.0 25.0 30.0
GAC] Influent 2.0 N/A 4.0 2.0 2.0 2.0 2.0 2.0 2.0 N/A 5.0 2.0 2.0 2.0
GAC] Effluent 2.0 N/A 3.0 2.0 2.0 2.0 2.0 20 2.0 N/A 5.0 2.0 2.0 2.0
GAC2 Influent 2.0 N/A 3.0 2.0 2.0 2.0 2.0 2.0 2.0 N/A 5.0 2.0 2.0 2.0
GAC?2 Effluent 2.0 N/A 2.0 2.0 2.0 20 2.0 2.0 2.0 N/A 5.0 2.0 2.0 2.0
GAC3 Influent 2.0 N/A 2.0 2.0 2.0 2.0 2.0 2.0 2.0 N/A 5.0 2.0 2.0 2.0
GACS3 Effluent 0.0 N/A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 N/A 0.0 0.0 0.0 0.0
Pressure on Departure
Sediment Filter 30.0 N/A 38.0 38.0 36.0 36.0 36.0 35.0 36.0 38.0 23.0 36.0 25.0 30.0
GACI Influent 2.0 N/A 4.0 2.0 2.0 2.0 2.0 2.0 2.0 20 1.0 2.0 2.0 2.0
GAC]I Effluent 2.0 N/A 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.0 2.0 2.0 2.0
GAC?2 Influent 2.0 N/A 3.0 2.0 2.0 2.0 2.0 2.0 20 2.0 1.0 2.0 2.0 2.0
GAC2 Effluent 2.0 N/A 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.0 2.0 2.0 2.0
GAC3 Influent 2.0 N/A 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.0 2.0 2.0 2.0
GAC3 Effluent 0.0 N/A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 2.0 0.0
PP . . e e - o
Influent (ppb)
Benzene 2,619.55 3,500.40 3,141.57
Toluene . 61631 1,136.56 1,369.48
Ethylb , 347.89 738.96 718.54
Xylene ‘ 2,327.21 1,611.62 1,731.08
Total BTEX 5,910.96 6,987.54 6,960.67 .
Effluent (ppb) . . .
Benzene ND ND ND
Toluene . ND ND ND
Ethylt ND ND ND
Xylene . ND ND ND . .
Total BTEX i ND ND ND |
Mass Removal (1bs/hr)
Monthly Mass Removal Rate (gpd)
Cumulative Mass Removed (gal)
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Data Log Ft Monmouth
Test Start: 4/17/98 11:19:45 GW Pump/VEGE/Air Sparge Test 2
MP-3(15ft) MP-5(12ft) MP-4 (9ft) MP-2(6ft) MP-1 (3ft) Casing MP-3(15ft) MP-5(12ft) MP-4 (91t) MP-2(6ft) MP-1 Lovac
clapsedtime  Press Resp PressResp Press Resp Press Resp Press Resp Vacuum Pw+ GW DD GWDD GWDD GWDD GWDD GWDD IWFlow Air Fiow
(sec) (in WC) (inWC) (inWC) (inWC) (inWC) (inHg) {psi) (feet) (feet) (feet) (feet) {feet) (feet) (scfm) (scfm)
0.00 0.01 0.05 -0.24 -0.29 0.04 0.00 0.61 072 068 0.00 -004 011 000 10413
10 0.00 0.01 0.05 -0.23 -0.29 0.05 0.00 0.61 0.72 0.68 0.00 -0.04 017 0.00 103 84
15 0.00 0.01 0.05 -0.24 -0.30 0.04 0.00 0.61 0.72 0.68 0.01 -0.04 1.81 0.00 121.05
20 0.00 0.01 0.05 -0.24 -0.30 0.04 0.00 0.61 072 0.68 0.01 -0.04 233 0.00 203.02
25 0.00 0.01 0.05 -0.22 -0.29 0.03 0.00 0.61 0.71 0.68 0.00 -0.06 1.31 0.00 202.96
30 0.00 0.01 0.05 -0.22 -0.29 0.05 0.00 0.61 0.72 068 0.00 -0.04 066 0.00 199 17
35 0.00 0.01 0.05 -0.22 -0.29 0.05 0.00 0.61 0.72 0.68 0.00 -0.04 0.50 0.00 17315
40 0.00 0.01 0.05 -0.22 -0.31 0.05 0.00 0.61 0.71 0.68 0.00 -0.06 053 0.00 150.39
45 0.00 0.01 0.05 -0.23 0.32 0.02 0.00 0.61 0.72 0.68 0.00 -0.05 035 0.00 132.04
50 0.00 0.01 0.05 -0.24 -0.34 5.63 0.00 0.61 0.71 0.68 0.00 -0.05 0.22 0.00 12119
55 0.01 0.01 0.05 -0.26 -0.35 5.63 0.00 0.60 0.71 0.67 -0.01 -0.05 0.25 0.00 100.60
60 0.01 0.01 0.05 -0.28 -0.40 5.59 0.00 0.61 0.72 0.68 0.01 -0.05 0.16 0.00 8200
65 0.01 0.01 ' 005 -0.30 -0.43 554 0.00 0.61 0.7 0.67 0.01 -0.06 0.1 0.00 66.05
70 0.01 0.01 0.05 -0.30 -0.43 5.54 0.00 0.61 0.72 0.68 0.00 -0.06 0.15 0.00 51.91
75 0.01 0.01 0.05 -0.35 -0.48 5.55 0.00 0.60 071 0.68 0.01 -0.06 0.16 0.00 38.59
80 0.01 0.01 0.05 -0.38 -0.55 5.52 0.00 0.61 0.72 0.68 0.01 -0.06 0.17 000 31.81
85 0.01 0.01 0.05 -0.41 -0.56 5.47 0.00 0.61 0.72 0.68 0.01 -0.06 011 0.00 17.24
80 0.01 0.01 0.05 -0.44 -0.60 5.49 0.00 0.61 0.71 0.67 0.00 -0.09 0.10 0.00 0.00
95 0.01 0.01 0.05 -0.48 -0.64 548 0.00 0.60 0.71 0.68 0.00 -0.08 0.15 0.00 0.00
100 0.01 0.01 0.05 -0.51 -0.68 5.46 0.00 0.60 072 0.68 0.02 -0.09 0.13 0.00 0.00
105 0.01 0.0t 0.05 -0.54 -0.72 5.46 0.00 0.61 0.72 0.68 0.01 -0.09 0.14 0.00 0.00
110 0.01 0.01 0.05 -0.58 -0.76 5.45 0.00 0.61 0.72 0.68 0.03 -0.09 012 0.00 0.00
115 0.01 0.01 0.05 -0.61 -0.79 539 0.00 0.60 0.72 0.68 0.02 -0.09 0.11 0.00 0.00
120 0.01 0.01 0.05 -0.64 -0.83 525 0.00 0.61 0.72 0.68 0.03 -0.09 0.00 0.00 0.00
125 0.01 0.0 0.05 -0.64 -0.83 525 0.00 0.60 0.71 0.68 0.02 -0.10 012 0.00 0.00
130 0.01 0.01 0.05 -0.70 -0.89 539 0.00 0.60 0.71 0.68 0.02 -0.10 0.12 0.00 0.00
135 0.01 0.01 0.05 -0.72 -0.91 5.40 0.00 0.61 0.72 0.68 0.04 -0.10 017 0.00 0.00
140 0.01 0.01 0.05 -0.75 -0.94 5.38 0.00 0.61 0.72 0.68 0.03 -0.10 0.11 0.00 0.00
145 0.01 0.01 0.05 -0.78 -0.97 5.39 0.00 0.60 0.71 0.68 0.04 -0.11 0.12 0.00 000
150 0.01 0.01 0.05 -0.81 -1.01 5.40 0.00 0.60 0.71 0.67 0.04 -0.11 012 0.00 0.00
155 0.01 0.01 0.05 -0.83 -1.03 5.37 0.00 0.61 0.72 0.67 0.04 -0.11 010 0.00 0.00
160 0.01 0.01 0.05 -0.86 -1.06 5.38 0.00 0.61 0.72 0.68 0.04 -0.12 0.18 0.00 0.00
165 0.00 0.01 0.05 -0.88 -1.10 5.29 0.00 0.61 0.72 0.68 0.05 -0.11 0.10 0.00 0.00
170 0.00 0.01 0.05 -0.90 -1.11 5.29 0.00 0.61 0.72 0.67 0.05 -0.12 0.10 0.00 000
175 0.01 0.0t 0.05 -0.92 -1.14 5.29 0.00 0.61 071 0.67 0.06 -0.12 0.12 0.00 0.00
180 0.01 0.01 0.05 -0.94 -1.16 531 0.00 0.60 0.71 0.66 0.06 -0.12 0.15 0.00 0.00
185 0.01 0.01 0.05 -0.94 -1.16 531 0.00 0.60 071 0.66 0.06 -0.12 0.16 0.00 0.00
180 0.01 0.01 0.05 -0.97 -1.20 527 0.00 0.60 0.71 0.65 0.06 -0.13 0.10 0.00 0.00
195 0.01 0.01 0.05 -0.99 -1.19 5.08 0.00 0.60 0.71 0.66 0.07 -0.14 -0.01 0.00 0.00
200 0.01 0.01 0.05 -1.00 -1.21 5.27 0.00 0.60 o7 0.64 0.07 -0.14 023 0.00 0.00
205 0.01 0.01 0.05 -1.02 -1.28 5.28 0.00 0.60 0.72 0.65 0.07 -0.14 0.19 0.00 0.00
210 0.01 0.01 0.05 -1.03 -1.25 5.28 0.00 0.60 0.71 0.64 0.09 -0.13 0.18 0.00 0.00
215 0.01 0.01 0.05 -1.05 -1.26 5.23 0.00 0.61 072 0.63 0.09 -0.14 0.11 0.00 0.00
220 0.01 0.01 0.05 -1.06 -1.29 525 0.00 0.60 0.71 0.63 0.09 -0.14 0.16 0.00 0.00
225 0.01 0.01 0.05 -1.08 -1.29 523 0.00 0.61 0.72 0.63 0.10 -0.15 017 0.00 0.00
230 0.00 0.01 0.05 -1.10 -1.33 525 0.00 0.60 0.72 0.62 0.09 -0.14 023 0.00 0.00
235 0.00 0.01 0.05 -1.12 -1.36 523 0.00 0.61 0.72 0.63 0.11 -0.14 0.18 0.00 000
240 0.00 0.01 0.05 -1.13 -1.38 523 0.00 0.61 072 0.62 0.11 -0.14 0.15 0.00 0.00
245 -0.01 0.01 0.05 -1.15 -1.38 4.84 0.00 0.61 0.72 0.63 0.13 -0.14 -0.13 0.00 0.00
250 0.00 0.01 0.05 -1.16 -1.39 517 0.00 0.61 0.72 0.61 0.13 -0.14 0.22 0.00 0.00
255 0.00 0.01 0.05 -1.16 -1.39 517 0.00 0.61 0.72 0.61 0.13 -0.15 0.23 0.00 0.00
260 -0.01 0.01 0.05 -1.18 -1.43 520 0.00 0.61 0.72 0.61 0.13 -0.15 0.24 0.00 0.00
265 -0.01 0.01 0.05 -1.18 -1.43 5.20 0.00 0.61 0.72 0.60 0.13 -0.14 -0.23 0.00 0.00
270 -0.01 0.01 0.05 -1.20 -1.45 5.16 0.00 0.60 0.72 0.60 0.14 -0.15 024 0.00 0.00
275 -0.02 0.01 0.05 122 -1.47 5.16 0.00 0.61 0.72 0.59 0.14 -0.16 0.20 0.00 000
280 -0.02 0.0t 0.05 -1.24 -1.49 517 0.00 0.60 0.72 0.59 0.14 -0.15 026 0.00 0.00
285 -0.02 0.01 0.0 -1.25 -1.49 5.16 0.00 0.60 0.71 0.59 0.15 -0.15 0.21 0.00 5.43
290 -0.02 0.01 0.05 -1.25 -1.51 5.17 0.00 0.60 0.71 0.59 0.15 -0.15 0.28 0.00 8.58
205 -0.02 0.01 0.05 -1.27 -1.53 5.18 0.00 0.61 0.72 0.58 0.15 -0.15 0.31 0.00 0.00
300 -0.03 0.01 0.05 -1.28 -1.54 5.14 0.00 0.60 0.71 0.57 0.16 -0.15 0.28 0.00 0.00
305 -0.03 0.01 0.05 -1.29 -1.55 514 0.00 0.60 0.71 057 0.16 -0.15 033 0.00 0.00
310 -0.03 0.01 0.05 -1.30 -1.56 5.15 0.00 0.60 0.71 0.56 0.17 -0.14 029 0.00 0.00
315 -0.04 0.00 0.05 -1.32 -1.59 5.1 0.00 0.60 0.71 0.56 0.17 -0.13 0.32 0.00 0.00
320 -0.04 0.00 0.05 -1.34 -1.61 512 0.00 0.61 0.71 0.56 0.18 -0.13 0.30 0.00 0.00
325 -0.04 0.00 0.05 -1.34 -1.61 512 0.00 0.61 0.7 0.56 0.18 -0.13 0.12 0.00 0.00
330 -0.05 -0.01 0.05 -1.37 -1.64 5.06 0.00 0.61 0.72 0.55 0.20 012 0.35 0.00 0.00
335 -0.05 -0.01 0.05 -1.38 -1.66 509" 0.00- 7 061 0.72 055 0.20 012 040 0.00 0.00
340 -0.05 001 0.05 -1.38 -1.66 511 0.00 0.61 072 0.55 0.20 -0.12 0.43 0.00 . 0.00
345 -0.05 -0.01 7005 -1.40 -1.67 5.10 0.00 0.61 0.72 0.54 0.21 -0.13 041" ~" 000 0.00
350 -0.06 -0.01 0.05 -1.41 -1.69 5.08 0.00 0.59 071 0.54 0.20 -0.13 0.41 0.c0 0.00
355 -0.06 -0.01 0.05 -1.42 -1.70 5.06 0.00 0.60 0.71 053 0.21 -012 0.41 0.00 0.00
360 -0.07 -0.01 0.05 -1.44 -1.73 510 0.00 0.61 0.72 053 0.22 0.1 0.46 0.00 0.00
365 -0.07 -0.01 0.05 -1.45 -1.73 5.07 0.00 0.61 0.72 0.53 023 0.1 0.52 0.00 0.00
370 -0.07 -0.02 0.05 -1.45 -1.74 5.05 0.00 0.60 0.72 0.53 0.24 -0.11 0.49 0.00 0.00
375 -0.07 -0.02 0.05 -1.46 -1.75 5.03 0.00 0.60 0.72 0.52 0.24 -0.11 0.49 0.00 0.00
380 -0.07 -0.02 0.05 -1.47 -1.75 5.05 0.00 0.60 0.71 0.51 0.23 -0.12 0.53 0.00 0.00
385 -0.07 -0.02 0.05 -1.48 -1.76 5.08 0.00 0.60 0.71 0.51 0.24 -0.11 0.52 0.00 0.00
380 -0.07 -0.02 0.05 -1.48 -1.78 5.03 0.00 0.60 0.73 0.51 0.25 -0.10 0.54 0.00 7.66
395 -0.07 -0.02 0.05 -1.48 -1.78 5.03 0.00 0.60 0.72 0.50 0.25 -0.10 0.56 0.00 12142
400 -0.08 -0.02 0.05 -1.51 -1.80 5.05 0.00 0.61 0.71 0.50 0.25 -0.10 0.59 0.00 0.00
405 -0.08 -0.01 0.05 -1.51 -1.80 5.04 0.00 0.61 0.72 0.49 0.26 -010 059 0.00 0.00
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Data Log Ft Monmouth
Test Start: 4/17/98 __11:19:45 GW Pump/VEGE/Air Sparge Test 2

MP-3(15ft) MP-5(12ft) MP4 (9ft) MP-2(6ft) MP-1(3ft) Casing MP-3(15ft) MP-5(12ft) MP-4 (9ft) MP-2(6ft) MP-1 . LoVac
elapsedtime  Press Resp Press Resp Pressz Resp Press Resp Press Resp  Vacuum Pw+ GWDD GWDD GWDD GWDD GWDD GWDD IWFlow AirFlow

(sec) (inWC)  (inWC) (inWC) (inWC) (inWC) (inHg) {psi) (feet) (feet) (feet) (feet) (feet) (feet) {scfm) (scfm)
410 -0.08 -0.01 0.05 -1.852 -1.83 5.03 0.00 0.61 o7 0.49 0.26 -0.10 0.59 0.00 0.00
415 -0.08 -0.01 0.05 -1.52 -1.83 5.03 0.00 0.60 [*hal 0.48 0.26 -0.10 0.60 C.00 0.00
420 -0.09 -0.01 0.05 -1.85 -1.85 479 0.00 0.60 0.71 0.48 0.26 -0.10 0.38 0.00 0.00
425 -0.09 -0.01 0.05 -1.56 -1.86 5.01 0.00 0.61 0.72 0.48 027 -0.09 0.65 0.00 0.00
430 -0.09 -0.01 0.05 -1.56 -1.86 5.01 0.00 0.61 0.72 0.49 0.28 -0.09 0.63 0.00 0.00
435 -0.09 -0.01 0.0 -1.57 -1.88 §.02 0.00 0.60 07 047 0.28 -0.10 0.65 000 0.00
440 -0.08 -0.01 0.05 -1.58 -1.88 5.00 0.00 0.59 0.72 0.47 028 -0.10 0.65 0.00 0.00
445 -0.10 -0.01 0.05 -1.59 -1.88 5.00 0.00 0.60 0.7 0.46 0.28 -0.10 0.66 0.00 0.00
450 -0.10 -0.01 0.05 -1.60 -1.92 5.02 0.00 0.60 071 047 0.28 -0.09 070" 0.00 0.00
455 -0.11 -0.02 0.05 -1.62 -1.95 4.99 0.00 0.60 071 0.46 0.29 -0.09 0.69 0.00 0.00
460 -0.11 -0.02 0.05 -1.63 -1.94 498 0.00 059 0.72 0.45 0.30 -0.09 0.71 0.00 000
465 -0.11 -0.02 0.05 -1.62 -1.95 497 0.00 0.59 0.72 0.45 0.30 -0.08 071 0.00 0.00
470 -0.11 -0.02 0.05 -1.63 -1.85 5.00 0.00 0.58 0.71 0.44 0.30 -0.08 071 0.00 000
475 -0.12 -0.03 0.05 -1.65 -1.98 497 0.00 0.57 071 044 0.30 -0.09 0.74 0.00 0.00
480 -0.12 -0.03 0.05 -1.66 -1.99 4.99 0.00 0.57 072 0.44 0.30 -0.08 074 0.00 0.00
485 -0.12 -0.03 0.05 -1.66 -1.98 4.98 0.00 0.57 072 044 0.32 -0.07 0.80 0.00 0.00
490 012 -0.03 0.05 -1.66 -1.88 498 0.00 0.55 0.71 0.43 031 -0.07 0.77 0.00 0.00
495 -0.13 -0.03 0.05 -1.68 -2.00 496 0.00 054 072 0.42 0.31 -0.07 0.81 0.00 0.00
500 -0.13 -0.03 0.04 -1.70 -204 4.95 0.00 0.54 071 0.42 0.32 -0.07 0.78 0.00 0.00
505 -0.14 -0.04 0.04 -1.58 -1.98 495 0.00 0.53 0.72 0.42 0.33 -0.06 0.81 0.00 0.00
510 -0.14 -0.03 0.05 -1.41 -1.82 4.96 0.00 0.53 0.7 0.41 033 -0.06 0.82 0.00 0.00
515 -0.14 -0.03 0.05 -1.33 -1.92 495 0.00 0.51 0.71 0.41 0.34 -0.06 0.84 0.00 0.00
520 -0.14 -0.04 0.04 -1.24 -1.90 484 0.00 0.51 071 0.40 0.36 -0.05 078 0.00 0.00
525 -0.14 -0.06 0.05 -1.20 -1.88 4.94 0.00 0.50 0.72 0.40 037 -0.06 0.87 0.00 0.00
530 -0.14 -0.08 0.05 -1.21 -1.92 495 0.00 0.50 0.71 0.39 0.37 -0.05 0.88 0.00 0.00
535 -0.14 -0.06 0.04 -1.15 -1.90 495 0.00 0.49 072 0.39 038 -0.03 0.89 0.00 0.00
540 -0.15 -0.06 0.04 -1.12 -1.89 494 0.00 0.48 072 0.39 0.38 -0.04 0.90 000 0.00
545 -0.15 -0.08 0.04 1.12 -1.89 492 0.00 0.48 071 0.39 0.38 -0.04 0.90 0.00 0.00
550 -0.15 -0.05 0.04 -1.09 -1.89 4.94 0.00 047 0.72 0.39 0.39 -0.04 0.98 0.00 0.00
555 -0.15 -0.05 0.04 -1.06 -1.90 4.93 0.00 0.46 071 0.37 0.39 -004 1.02 000 0.00
560 -0.15 -0.05 0.04 -1.04 -1.88 444 0.00 0.46 0.72 0.38 0.41 -0.04 0.59 0.00 0.00
565 -0.15 -0.05 0.04 -1.03 -1.89 4.94 0.00 0.44 0.71 0.37 0.41 -0.03 1.04 0.00 0.00
570 -0.16 -0.05 0.03 -1.03 -1.90 477 0.00 0.44 0.72 0.37 0.41 -0.02 0.88 0.00 19.83
575 -0.16 -0.05 0.03 -1.02 -1.80 495 0.00 0.43 0.71 0.36 0.41 -0.03 1.05 0.00 0.00
580 -0.16 -0.05 0.03 -1.02 -1.90 4.92 0.00 0.43 0.72 0.36 0.42 -0.03 1.02 0.00 26.77
585 -0.16 -0.04 0.03 -1.01 -1.91 495 0.00 0.42 0.72 0.35 043 -0.02 1.01 0.00 27.32
590 -0.16 -0.04 0.03 -1.02 -1.93 4.94 0.00 0.41 0.7 035 0.42 -0.03 1.04 0.00 22,95
595 -0.17 -0.04 0.02 -1.03 -1.84 493 0.00 0.41 0.73 0.35 0.44 -0 01 1.07 0.00 20.24
600 -0.17 -0.04 0.03 -1.03 -1.94 493 0.00 0.40 071 0.34 0.44 -0.03 1.02 0.00 1431
660 -0.18 -0.07 0.02 -1.11 -2.06 4.89 0.00 0.31 0.72 0.30 0.48 0.01 1.23 0.00 0.00
720 -0.18 -0.05 0.02 -1.07 -2.44 4.85 0.00 0.22 0.71 0.25 0.51 0.00 1.50 0.00 3.82
780 -0.19 -0.05 0.03 -1.16 -2.74 4.82 0.00 0.14 0.71 0.20 0.54 0.03 1.76 0.00 0.00
840 -0.19 -0.06 0.02 -1.25 -297 483 0.00 0.06 072 0.15 0.59 0.06 215 0.00 15.28
900 -0.21 -0.06 0.01 172 -3.26 478 0.00 -0.03 0.72 0.11 0.59 0.07 2.66 0.00 6.61
960 -0.23 -0.07 0.01 -2.00 -3.59 4.80 0.00 -0.10 0.72 0.06 0.59 0.06 290 0.00 6.61
1020 -0.22 -0.06 0.03 -2.00 -3.82 476 0.00 -0.18 072 0.01 0.59 0.09 3.06 0.00 0.00
1080 -0.20 -0.05 0.05 -2.00 -4.10 475 0.00 -0.26 0.72 -0.02 0.59 0.1 3.05 0.00 1265
1140 -0.17 -0.04 0.05 -2.00 -4.29 475 0.00 -0.34 0.67 -0.07 0.60 .11 2.08 0.00 0.00
1200 -0.18 -0.05 0.05 -2.00 -4.43 473 0.00 -0.42 0.58 -0.12 0.61 0.12 213 0.00 0.00
1260 -0.22 -0.07 0.05 -2.00 -4.68 474 0.00 -0.48 0.48 -0.17 0.62 013 201 0.00 10.79
1320 -0.22 -0.07 0.0S -2.00 -4.80 470 0.00 -0.56 0.39 -0.23 0.63 0.14 284 0.00 0.00
1380 -0.26 -0.09 0.05 -0.02 -5.00 472 0.00 -0.62 0.31 -0.27 0.65 0.17 3.10 0.00 0.00
1440 -0.27 -0.02 0.05 -2.00 514 47 0.00 -0.69 0.23 -0.32 0.66 0.19 3.10 0.00 0.00
1500 -0.28 -0.07 0.05 -4.55 -5.25 4.69 0.00 -0.75 0.12 -0.36 0.67 0.20 3.08 0.00 5.39
1560 -0.27 -0.07 0.05 -4.64 -5.34 470 0.00 -0.82 0.03 -0.40 0.68 0.23 285 0.00 17.88
1620 -0.28 -0.08 0.05 -4.77 -5.49 4.7 0.00 -0.88 -0.05 -0.45 0.70 0.25 312 0.00 0.00
1680 -0.31 -0.08 0.05 -4.89 -5.65 470 0.00 -0.94 -0.14 -0.50 0.70 0.26 2.56 0.00 0.00
1740 -0.32 -0.08 0.05 -5.02 -8.71 4.69 0.00 -1.00 0.22 -0.53 071 028 3.10 0.00 0.00
1800 -0.32 -0.07 0.05 -5.04 -5.74 4.66 0.00 -1.07 -0.30 -0.58 0.73 0.29 3.09 0.00 0.00
1860 -0.31 -0.07 0.05 -5.06 -5.82 4.69 0.00 -1.12 -0.40 -0.61 0.74 0.31 3.07 0.00 5.39
1920 -0.32 -0.07 0.05 -5.20 -5.91 465 0.00 -1.17 -0.48 -0.66 0.75 0.33 276 0.00 0.00
1980 -0.34 ©-0.07 0.05 523 -6.02 469 0.00 -1.24 -0.58 -0.70 075 0.35 3.07 0.00 9.33
2040 -0.34 -0.07 0.05 -5.30 -6.11 466 0.00 -1.29 -0.66 -0.74 0.76 0.35 2.59 000 0.00
2100 -0.35 -0.08 0.05 -5.37 -6.18 4.66 0.00 -1.34 -0.74 -0.77 0.78 0.38 3.08 0.00 000
2160 . 036 -0.07 0.05 -5.36 -6.10 468 - 000 -1.39 -0.84 -0.81 0.78 0.39 3.09 0.00 0.00
2220 - -0.36 -0.08 0.05 -5.33 6.1 4.66 0.00 -1.44 -0.90 -0.85 0.80 0.41 3.00 0.00 0.00
2280 -0.38 -0.08 0.05 -5.38 -6.18 470 0.00 -1.49 -0.99 -0.88 0.81 0.42 2.56 0.00 0.00
2340 -0.38 -0.08 0.04 -5.45 -6.39 471 0.00 -1.54 -1.07 -0.92 0.82 043 236 0.00 17.88
2400 -0.39 -0.07 0.05 -5.52 -6.45 468 0.00 -1.59 -1.15 -0.96 0.82 0.44 2.84 0.00 0.00
2460 -0.39 -0.07 0.04 -5.66 -6.57 4.65 0.00 -1.63 -1.21 -0.99 0.82 0.44 3.08 0.00 0.00
2520 -0.39 -0.07 0.05 -5.73 -6.67 4.70 0.00 -1.69 -1.30 -1.03 083 0.46 274 0.00 0.00
2580 -0.39 -0.07 0.03 -5.81 -6.79 4.7 0.00 -1.72 -1.37 -1.06 0384 0.46 242 0.00 17.05
2640 -0.40 -0.07 0.03 -5.90 -6.91 473 0.00 .77 -1.44 -1.10 0.83 0.47 209 0.00 20.18
2700 -0.39 -0.06 0.04 -6.01 -7.03 472 0.00 -1.81 -1.51 -1.13 0.83 0.47 195 0.00 0.00
2760 -0.40 -0.07 0.03 -6.07 -7.20 473 0.00 -1.86 -1.56 -1.17 084 0.47 1.85 0.00 0.00
2820 0.41 -0.07 0.02 -6.15 -7.28 472 0.00 -1.80 -1.63 -1.20 0.84 048 1.77 0.00 0.00
2880 -0.42 -0.07 0.01 -6.25 -7.41 475 0.00 -1.92 -1.68 -1.22 0.85 0.48 1.70 0.00 0.00
2940 -0.44 -0.08 -0.01 -6.32 -7.56 474 0.00 -1.95 -1.75 -1.25 0.87 0.52 1.66 0.00 0.00
3000 -0.45 -0.08 -0.01 -6.42 -7.72 4.76 0.00 -2.00 -1.79 -1.28 0.86 0.52 1.61 0.00 0.00
3060 -0.47 -0.08 -0.02 -6.53 -7.82 474 0.00 -2.01 -1.83 -1.30 0.88 052 1.56 0.00 0.00
3120 -0.49 -0.09 -0.04 -6.66 -8.01 478 0.00 -2.06 -1.89 -1.34 0.87 053 1.51 0.00 0.00
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Data Log Ft Monmouth
Test Start: 417198 11:19:45 GW Pump/VEGE/AIr Sparge Test2

MP-3(15ft) MP-5(12ft) MP-4 (Sft) MP-2(6ft) MP-1(3ft) Casing MP-3(15ft) MP-5(12ft) MP-4 (9ft) MP-2(6ft) MP-1W LoVac
clapsed time  Press Resp  Press Resp Press Resp Press Resp Press Resp Vacuum Pw+ GWDD GWDD GWDD GWDD GWDD GWDD IWFlow AirFlow

(sec) (iInWC) (inWC) (inWC) (inWC) (inWC) . (inHg) (psi) (feet) {feet) (feet) (feet) (feet) (feet) (scfm) (scfm)
3180 -0.50 -0.09 -0.04 -6.19 -8.09 476 0.00 -2.07 -1.94 -1.37 0.90 0.55 1.46 0.00 0.00
3240 -0.50 -0.08 0.00 -6.07 -8.12 476 0.00 2.1 -1.98 -1.41 0.91 0.55 1.52 0.00 0.00
3300 -0.50 -0.09 -0.03 -6.02 -8.26 474 0.00 -2.14 -2.02 -1.44 0.93 0.55 1.46 0.00 0.00
3360 -0.50 -0.09 -0.04 -6.03 -8.34 475 0.00 217 -2.06 -1.47 0.94 0.55 1.49 0.00 0.00
3420 -0.50 -0.08 -0.03 -5.99 -8.42 477 0.00 -2.18 2.1 -1.50 0.94 0.55 1.48 0.00 0.00
3480 -0.50 -0.07 -0.03 -6.00 -8.48 476 0.00 222 -2.16 -1.53 094 0.55 1.50 0.00 0.00
3540 -0.50 -0.09 -0.05 -6.04 -8.60 477 0.00 225 217 -1.57 0.94 056 1.49 0.00 0.00
3600 -0.50 -0.08 -0.02 -6.02 -8.64 477 0.00 -2.26 222 -1.59 0.96 0.56 1.46 0.00 0.00
3660 -0.50 -0.09 -0.06 -6.06 -8.68 476 0.00 -2.29 -2.25 -1.62 0.95 057 1.46 0.00 0.00
3720 -0.50 -0.07 -0.03 -6.06 -8.74 478 0.00 -2.31 -2.29 -1.65 095 054 1.46 0.00 0.00
3780 -0.50 -0.06 -0.03 -6.10 -8.79 477 0.00 -2.33 -2.32 -1.68 0.95 0.56 142 0.00 0.00
3840 -0.50 -0.07 -0.03 -6.07 -8.73 479 0.00 -2.36 -2.34 -1.70 0.96 0.56 1.48 0.00 0.00
3900 -0.50 -0.06 -0.03 -6.06 -8.70 4.76 0.00 -2.38 -2.38 -1.72 0.97 0.57 1.49 0.00 0.00
3960 -0.50 -0.04 0.00 -6.02 -8.72 479 0.00 -2.38 -2.40 -1.74 0.97 0.58 1.46 0.00 0.00
4020 -0.50 -0.05 -0.02 -6.04 -8.78 479 0.00 -2.41 -2.43 -1.77 0.98 0.57 1.45 0.00 382
4080 -0.50 -0.06 -0.02 -6.20 -8.82 480 0.00 -2.42 -2.46 -1.80 0.97 0.57 1.45 0.00 5.40
4140 -0.50 -0.04 0.00 -6.18 -8.82 479 0.00 -2.44 -2.47 -1.81 0.97 056 1.46 0.00 0.00
4200 -0.50 -0.05 -0.02 -6.23 -8.90 479 0.00 -2.46 -2.50 -1.84 097 0.57 1.45 0.00 0.00
4260 -0.50 -0.05 -0.03 -6.24 -8.98 479 0.00 -247 -2.51 -1.86 0.97 0.56 1.45 0.00 0.00
4320 -0.50 -0.04 -0.02 -6.25 -9.00 4.81 0.00 -2.49 -2.54 -1.88 0.98 0.57 1.46 0.00 0.00
4380 -0.50 -0.04 -0.02 -6.23 -8.98 4.81 0.00 -2.50 -2.55 -1.89 0.98 0.58 1.44 0.00 000
4440 -0.50 -0.02 -0.01 -6.16 -8.99 482 0.00 -2.51 -2.57 -1.90 0.98 0.57 1.44 0.00 000
4500 -0.50 -0.05 -0.02 6.21 -9.05 4.80 0.00 -2.51 -2.59 -1.92 0.99 0.57 1.44 000 0.00
4560 -0.50 -0.04 -0.02 -6.24 -9.08 482 0.00 -2.53 -2.60 -1.93 0.98 0.58 1.44 0.00 0.00
4620 -0.50 -0.04 -0.02 -6.29 -9.15 4.81 0.00 -2.53 -2.62 -1.96 0.99 0.57 1.45 0.00 382
4680 -0.50 -0.04 -0.02 -6.27 -9.21 4.81 0.00 -2.54 -2.63 -1.98 0.99 057 1.47 0.00 0.00
4740 -0.50 -0.05 -0.02 -6.26 -9.26 4.83 0.00 -2.55 -2.63 -1.99 0.99 057 1.44 0.00 000
4800 -0.50 -0.05 -0.03 -6.18 -9.37 4.80 0.00 -2.55 -2.64 -2.00 1.02 0.58 1.44 0.00 0.00
4860 -0.50 -0.05 -0.03 -6.07 -9.46 482 0.00 -2.55 -2.65 -2.01 1.02 057 1.46 0.00 854
4920 -0.50 -0.06 -0.04 -6.20 -9.51 484 0.00 -257 -2.65 -2.04 1.02 0.57 1.43 0.00 0.00
4980 -0.50 -0.06 -0.03 -6.31 -9.55 4.81 0.00 -2.57 -2.66 -2.06 1.01 0.56 1.39 0.00 382
5040 -0.50 -0.05 -0.03 -4.51 -9.49 479 0.00 -2.57 -2.65 -2.07 1.1 058 1.38 0.00 0.00
5100 -0.50 -0.06 -0.04 -4.04 -9.47 4.81 0.00 -2.57 -2.66 -2.08 1.16 059 1.39 0.00 0.00
5160 -0.50 -0.06 -0.04 -4.01 -9.50 481 0.00 -2.57 -2.66 -2.10 1.17 0.59 1.38 0.00 0.00
5220 -0.50 -0.05 -0.03 -4.14 -9.51 4.81 0.00 -2.55 -2.67 2.1 1.16 0.58 1.38 0.00 0.00
5280 -0.50 -0.05 -0.03 -4.22 -8.53 484 0.00 -2.58 -2.68 212 1.15 0.59 1.37 0.00 0.00
5340 -0.50 -0.05 -0.03 -4.33 -9.54 482 0.00 -2.57 -2.68 -2.13 1.16 0.60 1.38 0.00 0.00
5400 -0.50 -0.04 -0.03 -4.45 -9.54 481 0.00 -2.58 -2.69 -2.14 1.15 0.59 1.37 0.00 0.00
5460 -0.50 -0.05 -0.04 -4.55 -9.62 483 0.00 -2.58 -2.69 -2.15 1.14 0.59 1.36 0.00 0.00
5520 -0.50 -0.03 -0.02 -4.55 -9.62 4.84 0.00 -2.58 -2.69 217 1.156 0.58 1.38 0.00 0.00
5580 -0.50 -0.03 -0.02 -4.61 -9.58 483 0.00 -2.58 -2.70 =217 1.14 0.59 1.37 0.00 0.00
5640 -0.50 -0.03 -0.03 -4.69 -9.58 4.83 0.00 -2.58 -2.70 -2.17 1.15 0.62 1.37 0.00 0.00
5700 -0.50 -0.03 -0.03 -4.74 -9.62 4.80 0.00 -2.59 -2.70 -2.18 1.14 0.59 1.37 0.00 0.00
5760 -0.50 -0.02 -0.02 -4.81 -9.66 482 0.00 -2.58 -2.70 -2.19 1.15 0.60 1.36 0.00 0.00
5820 -0.50 -0.03 -0.03 -4.92 -8.70 484 0.00 -2.57 -2.70 -2.19 1.14 059 1.36 0.00 0.00
5880 -0.50 -0.03 -0.03 -4.95 -9.72 4.82 0.00 -2.57 271 -2.19 1.14 0.60 1.36 0.00 0.00
5940 -0.50 -0.03 -0.03 -5.07 -8.78 484 0.00 -2.58 -2.70 -2.20 1.14 0.60 1.38 0.00 0.00
6000 -0.50 -0.03 -0.02 -5.11 -9.81 4.82 0.00 -2.58 271 -2.20 1.13 0.60 1.35 0.00 0.00
6060 -0.50 -0.03 -0.02 -5.16 -9.85 483 0.00 -2.57 -2.70 -2.22 1.13 0.60 1.32 0.00 0.00
6120 -0.50 -0.03 -0.02 521 -0.84 4.81 0.00 -2.58 -270 222 1.12 0.60 1.35 0.00 0.00
6180 -0.50 -0.02 -0.02 -5.30 -9.89 483 0.00 -2.58 -2.70 -2.22 1.18 0.60 1.35 0.00 0.00
6240 -0.50 -0.03 -0.02 -5.34 -9.92 484 0.00 -2.57 271 222 1.13 0.60 1.37 0.00 9.36
6420 -2.22 -0.03 -0.03 -5.63 -8.93 4.81 0.00 -2.52 -2.70 -2.23 1.08 0.62 1.35 0.00 0.00
6480 -2.25 -0.03 -0.02 5.7 -10.01 483 0.00 -2.53 271 224 1.10 0.60 1.34 0.00 0.00
6540 -1.67 -0.03 -0.02 -5.78 -10.01 483 0.00 -2.52 2.7 -2.24 1.10 0.61 1.36 0.00 0.00
6600 -1.70 -0.03 -0.03 -5.84 -10.05 4.84 0.00 -2.51 -2.70 -2.24 1.08 0.60 1.36 0.00 0.00
6660 -1.7 -0.02 -0.02 -5.91 -10.09 4.82 0.00 -2.52 -2.70 -2.24 1.08 0.60 1.34 0.00 0.00
6720 -1.78 -0.02 -0.02 -5.98 -10.12 4.83 0.00 -2.51 -2.69 =225 1.08 0.61 1.37 000 0.00
6780 -1.83 -0.01 -0.01 -6.02 -10.13 484 0.00 -2.51 -2.70 225 1.08 0.60 1.33 0.00 8.54
6840 -1.88 -0.02 -0.14 -6.12 -10.18 483 0.00 -2.51 -2.69 -2.25 1.07 0.60 1.34 0.00 0.00
6900 -1.92 -0.02 -0.04 -6.18 -10.21 483 0.00 -2.51 -2.69 -2.25 1.08 0.61 1.34 0.00 0.00
6960 -1.94 -0.02 -0.03 -6.19 -10.26 483 0.00 -2.49 -2.69 -2.26 1.07 0.60 1.32 0.00 0.00
7020 -1.99 -0.02 -0.02 -6.27 -10.29 484 0.00 -2.49 -2.67 -2.26 1.06 0.60 1.34 0.00 0.00
7080 -2.01 -0.02 -0.03 -6.38 -10.32 4.82 0.00 -2.49 -2.69 -2.25 1.07 061 1.35 0.00 0.00
7140 -1.99 -0.02 -0.03 -6.41 -10.36 484 0.00 -2.49 -2.69 -2.25 1.06 0.60 1.36 0.00 0.00
7200 -2.02 -0.02 -0.02 -6.42 -10.38 482 0.00 -2.49 268 - -226 1.07 0.60 1.32 0.00 0.00
7260 -2.01 -0.02 -0.02 -6.45 -10.42 484 - 0.00 -2.49 -2.68 -2.26 1.06_ 0.60 .1.35 0.00 0.00
7320 -2.00 -0.01 -0.02 -6.53 -10.44 485 Q.00 -2.49 -2.69 -2.26 1.06 0.60 433 0.00 9.36-
7380 -2.02 -0.02 -0.02 -6.55 -10.46 484 0.00 -2.48 -2.69 225 1.06 0.62 1.38 0.00 0.00
7440 -1.72 -0.02 -0.02 -6.55 -10.51 483 0.00 -2.48 -2.68 -2.26 1.06 0.60 1.36 0.00 0.00
7500 -1.73 -0.02 -0.03 -6.62 -10.54 4.85 0.00 -2.48 -2.68 -2.26 1.06 0.60 1.34 0.00 0.00
7560 -1.75 -0.01 -0.02 -6.62 -10.57 4.84 0.00 -2.47 -2.69 -2.26 1.06 0.59 1.35 0.00 7.64
7620 -1.77 -0.01 -0.03 -6.56 -10.62 484 0.00 -2.46 -2.69 -2.25 1.07 0.60 1.34 0.00 0.00
7680 -1.18 -0.01 -0.02 -6.51 -10.61 487 0.00 -2.47 -2.68 225 1.07 0.60 1.38 0.00 3.82
7740 -1.24 -0.01 -0.02 -6.58 -10.65 484 0.00 -2.46 -2.68 -2.25 1.06 0.59 1.35 0.00 0.00
7800 -1.28 0.00 -0.01 -6.59 -10.67 484 0.00 -2.45 -2.67 -2.25 1.06 0.59 1.38 0.00 0.00
7860 -1.35 -0.01 -0.02 -6.64 -10.70 484 0.00 -245 -2.65 224 1.07 0.61 1.36 0.00 0.00
7920 -1.38 -0.01 -0.02 -6.68 -10.72 484 0.00 -2.46 -2.66 -2.25 1.07 0.60 1.36 0.00 0.00
7980 -1.43 -0.01 -0.02 -6.71 -10.74 485 0.00 -2.46 -2.67 -224 1.06 0.60 137 0.00 0.00
8040 -1.47 -0.02 -0.03 -6.74 -10.80 484 0.00 -2.45 -2.66 224 1.07 0.60 1.36 0.00 0.00
8100 -1.16 -0.02 -0.03 -6.76 -10.80 483 0.00 -2.44 -2.66 -2.23 1.07 0.60 1.37 0.00 0.00
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Data Log

Ft Monmouth

Test Start: 4/17/198  11:19:45 GW Pump/VEGE/Air Sparge Test2
MP-3(15ft) MP-5(12ft) MP4 (9ft) MP-2(6ft) MP-1(3t) Casing
elapsedtime  Press Resp Press Resp Press Resp Press Resp Press Resp Vacuum
{sec) (in WC) (in WC) (inWC) (inwcC) (in WC) (inHg)
8160 -0.64 -0.01 -0.02 -6.81 -10.82 473
8220 -0.54 -0.03 -0.01 -6.81 -10.83 474
8280 -0.46 0.00 -0.02 -6.83 -10.87 473
8340 -0.44 0.00 -0.02 -6.85 -10.85 4.92
8400 -0.43 0.00 -0.02 -6.86 -10.85 484
8460 -0.48 -0.02 -0.05 -6.94 -10.93 4.86
8520 -0.46 -0.01 -0.03 -6.97 -10.97 4.85
8580 -0.43 -0.02 -0.02 -7.01 -10.96 4.84
8640 -0.45 -0.02 -0.02 -7.04 -11.00 4.84
8700 -0.46 0.01 0.05 -6.70 -10.59 4.84
8760 -0.44 0.01 0.05 -5.60 -8.19 4.85
8820 -0.39 0.01 0.00 -4.13 593 4.84
8880 -0.33 0.01 0.0S -1.30 -2.08 484
8940 -0.21 0.01 0.05 0.19 0.50 4.88
9000 -0.09 0.01 0.05 0.19 0.50 4.72
98060 -0.02 0.01 0.05 0.18 0.51 4.81
9120 0.09 0.01 0.05 0.19 0.51 4.88
9180 0.18 0.0 0.29 0.19 0.51 4.91
9240 022 0.01 0.24 878 12.01 4.87
9300 0.23 0.28 0.20 10.00 12.63 477
9360 0.45 0.38 0.17 10.00 13.05 492
9420 0.49 0.32 0.13 10.00 13.38 491
9480 0.53 027 0.11 10.00 13.76 4.92
9540 0.54 0.23 0.09 10.00 14.10 4.88
9600 055 0.20 0.07 10.00 14.44 4.80
9660 053 0.18 0.09 10.00 14.80 4.91
9720 051 0.16 0.09 0.03 1.02 491
9780 0.49 0.16 0.13 10.00 15.24 4.90
9840 053 0.15 015 10.00 15.65 4389
9900 0.56 017 0.19 10.00 15.59 4.82
9960 053 0.17 0.14 10.00 15.87 493
10020 0.55 0.19 0.18 10.00 15.68 4.91
10080 0.56 017 0.22 10.00 1573 4.95
10140 0.62 0.16 0.21 10.00 15.80 4.79
10200 0.57 0.14 0.1 10.00 16.00 4.90
10260 0.60 0.16 0.20 10.00 16.16 4.96
10320 0.66 0.16 0.0 10.00 16.23 494
10380 0.60 0.18 0.26 10.00 16.29 4.95
10440 0.56 0.18 0.33 10.00 16.37 4.81
10500 0.54 0.11 0.40 10.00 16.37 4.95
10560 053 0.07 0.52 10.00 16.42 4.94
10620 051 0.10 0.45 10.00 16.50 4.94
10680 053 0.07 0.38 10.00 16.54 4.92
10740 0.83 0.09 0.48 10.00 16.58 482
10800 054 0.05 0.39 10.00 16.58 4.95
10860 0.63 0.08 0.54 10.00 16.65 492
10920 0.59 0.10 0.40 10.00 16.66 4.91
10980 0.66 0.1 043 10.00 16.64 4.95
11040 0.49 0.01 0.62 10.00 16.60 485
11100 053 -0.01 0.61 10.00 16.64 4.94
11160 0.62 0.02 0.45 10.00 16.64 4.94
11220 0.60 -0.01 0.65 10.00 16.64 495
11280 0.65 0.02 0.60 10.00 16.65 4.94
11340 065 0.02 0.56 10.00 16.61 485
11400 0.62 0.40 0.60 10.00 16.58 4.95
11460 0.66 0.49 0.80 10.00 16.57 4.99
11520 063 0.49 0.81 10.00 16.51 4.95
11580 0.69 0.47 0.75 10.00 16.45 4.89
11640 0.72 0.49 0.85 10.00 16.53 4.99
11700 0.63 0.47 0.83 10.00 16.46 495
11760 071 0.50 0.87 10.00 16.44 495
11820 0.77 Q.50 0.81 10.00 16.40 498
11880 069 0.45 0.77 10.00 16.28 4.85
11940 083 0.48 0.85 10.00 16.36 4.98
12000 0383 0.49 0.88 10.00 16.29 495
12060 0.82 0.50 0.88 10.00 16.28 4.95
12120 082 0.50 0.88 10.00 16.23 4.96
12180 0.80 0.50 0.89 10.00 16.17 487
12240 074 0.48 0.86 10.00 16.14 4.96
12300 075 0.50 0.89 10.00 16.07 497
12360 Q.76 0.49 0.89 10.00 16.01 4.96

Pw+
{psi)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.50
3.07
293
492
477
4.71

462
4.59
452
448
447
442
4.43
4.39
4.36
4.35
431

430
4.29
4.28
4.41

4.43
441

437
437
435
4,32
4.33
4.31

429
428
4.28
4.25
424
424
424
4.22
421

4.21

4.20
418
417
416
4.16
418
4.16
417
415
414
411

411

412
408
4.08
409
4.07
4.08
4.05
4.05
4.05
4.04
4.01

MP-3(151t) MP-5{12ft) MP4 (9ft) MP-2(61t) T
GWDD GWDD GWDD

GW DD
(feet)
-2.44
-2.44
-2.43
-243
-2.43
-2.43
-2.41
-2.42
-2.41
-2.41
-2.42
-2.42
-2.42
-2.42
-2.44
-2.46
-2.47
-2.51
-2.53
-2.88
-2.57
-2.59
-2.64
-2.66
-2.69
-2.72
275
-2.78
-2.81
-2.84
-2.86
-2.90
-293
-2.95
-2.98
-3.00
-3.03
-3.04
-3.07
-3.08
-3.12
-3.12
-3.15
-3.16
-3.18
-3.19
-3.20
-3.22
-323
-3.24
-3.256
-3.26
-3.27
-3.28
-3.28
-3.29
-3.30
-3.31
-3.31
-3.31
-3.32
-3.31
-3.31
-3.31
-3.32
-3.32
3.3
-3.32
-3.32
-3.30
-3.30
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GW DD
{feet)
-2.66
265
-2.64
-2.65
265
264
-2.64
264
-264
264
-2.62
-2.59
-2.58
-2.53
.2.58
-2.63
-2.68
-2.75
287
-2.94
-2.99
3.0
-3.09
-3.23
327
333
321
-3.40
-3.44
-3.49
-3.51
-3.54
-3.60
-3.61
-3.64
-3.67
-3.69
374
379
-3.69
-3.82
-3.87
-3.84
-3.80
-3.88
-3.91
-3.97
-3.94
-3.99
-4.01
-4.03
-4.03
-4.06
-4.03
403
-4.08
-4.09
-4.10
4.05
-4.06
-4.10
-4.12
-4.09
410
-4.13
4,10
-4.13
-4.10
-4.10
-4.12
410

GW DD
(feet)
-2.24
-2.24
223
-2.23
222
222
222
-2.22
-2.22
-2.23
225
-2.25
226
-2.29
-233
-2.38
-2.41
244
-249
-254
-2.58
-2.61
-2.65
-2.68
-272
2275
=276
=279
-2.83
-2.87
-2.88
-2.91
-2.93
-2.96
-2.99
-3.01
-3.02
-3.04
-3.04
-3.04
-3.09
-3.10
-3.13
-3.16
-3.17
-3.19
-3.20
-3.20
-3.20
-3.22
-3.24
-3.25
-3.27
-3.28
-3.28
-3.29
-3.29
-3.29
-3.29
-3.31
-3.32
-3.31
-3.31
-3.31
332
-3.32
-3.31
-3.29
-3.31
-3.30
-3.29

(feet)
1.06
1.07
1.07
1.07
1.06
1.07
1.06
1.07
1.06
0.94
0.95
0.99
0.80
0.69
0.64
0.65
0.69
0.74
0.76
0.83
0.88
092
G.97
1.03

1.10
1.16
125
1.26
1.32
1.31

1.35
1.35
1.34

1.36

1.37

1.38
1.40
1.41

1.41

1.42
1.41

1.42

1.43

1.43

1.44

1.45

1.45
1.47
1.47

1.47

1.48
1.49
1.49
1.49
1.50
1.50
1.48
1.50
1.52
1.53
1.53
1.54
1.54
1.55
1.54
1.56
157
1.67
1.58

1.58
1.59

MP-1 £ 3

(feet) (feet)
060 1.35
0.60 1.36
0.60 138
0.60 1.45
0.61 137
0.60 137
0.60 1.41
0.61 1.37
060 137
0.60 1.38
0.68 1.38
0.77 1.41
0.83 1.39
1.01 1.39
1.14 1.41
120 1.35
1.25 1.39
1.28 1.38
1.28 1.38
1.29 1.36
128 1.36
1.26 1.33
126 133
1.25 1.30
1.24 1.34
1.24 1.30
124 127
1.22 1.27
1.23 127
121 1.26
1.20 1.25
1.19 1.25
117 1.20
117 1.22
117 1.14
1.16 1.18
1.16 1.15
1.14 1.18
1.14 1.15
1.14 1.16
1.14 1.13
1.13 1.11
1.14 1.08
1.1 1.06
1.13 1.08
1.13 1.06
1.13 1.03
1.13 1.07
1.12 1.03
112 1.03
1.12 1.00
1.14 1.02
1.14 1.00
1.14 0.98
1.15 0.98
1.16 1.00
1.16 0.97
1.17 1.01
1.18 0.98
1.19 0.94
1.19 093
1.20 093
1.21 0.93
1.22 0.94
1.22 0.88
1.22 0.88
123 0.91
1.25 0.90
1.24 0.88
1.24 0.89
1.26 0.87

Lovac

IW Flow Air Flow

{scfm)
000
000
0.00
0.00
0.00
0.00
000
0.00
000
17.40
583
121
0.00
0.00
0.00
0.00
0.00
0.00
000
0.78
0.00
0.00
0.00
0.00
094
0.00
0.00
0.00
0.00
072
0.00
0.00
0.00
0.68
0.30
0.00
0.00
0.00
0.86
0.00
0.00
0.00
0.00
0.80
0.00
0.00
0.00
0.00
0.77
0.00
000
0.00
0.00
0.91
0.00
0.00
0.00
077
0.64
0.21
021
0.21
0.96
052
0.30
0.48
0.30
0.88
037
0.21
037

(scfm)
000
0.00
000
26.22
0.00
6.62
0.00
0.00
000
0.00
000
0.00
0.00
000
0.00
27.80
0.00
0.00
0.00
0.00
3154
0.00
0.00
000
0.00
1577
0.00
000
0.00
13.23
383
0.00
000
0.00
36.07
000
0.00
0.00
0.00
31.33
0.00
0.00
0.00
000
13.80
0.00
0.00
765
0.00
0.00
0.00
7.65
0.00
0.00
0.00
10.13
0.00
0.00
49 .48
000
0.00
0.00
382
31.33
0.00
0.00
0.00
0.00
11.48
8.56
0.00



Data Log Ft Monmouth
Test Start: 4/17/98  10:51:05 SVE Test 1

MP-3 MP-5 MP-4 MP-2 MP-1 Casing MP-3 MP-5 MP-4 MP-2 MP-1 - LoVac
elapsed time Vac Resp Vac Resp Vac Resp Vac Resp Vac Resp Vacuum GWDD GWDD GWDD GWDD GWDD GWDD Air Flow

(sec) (inWC) (inWC) (inWC) (inWC) (inWC) (inHg) (feet) (feet) (feet) (feet) (feet) {feet) {scfm)
5 -0.01 -0.01 -0.05 -0.02 -0.06 0.02 0.60 0.70 0.67 0.00 -0.06 -0.31 104.21
10 -0.01 -0.01 -0.05 -0.02 -0.05 0.00 0.60 0.71 0.67 0.00 -0.07 -0.30 104.48
15 -0.01 -0.01 -0.05 -0.02 0.89 4.80 0.59 0.7 0.67 0.01 -0.08 1.65 200.83
20 -0.01 -0.01 -0.05 0.04 3.00 4.78 059  0.70 0.67 -0.01 -0.15 1.29 218.47
25 -0.01 -0.01 -0.05 0.14 4.27 4.73 0.58 0.71 0.67 -0.01 -0.24 0.76 218.32
30 -0.01 -0.01 -0.05 0.28 5.15 5.16 0.57 0.70 0.67 0.00 -0.32 0.75 196.28
35 -0.01 -0.01 -0.05 0.40 5.83 5.16 0.57 0.71 0.68 -0.01 -0.38 0.62 175.67
40 -0.01 -0.01 -0.05 052 6.38 5.68 057 0.71 0.68 -0.02 -0.42 0.69 161.36
45 -0.01 -0.01 -0.05 0.63 6.77 5.60 057 0.70 0.67 -0.03 -0.46 0.53 140.42
50 -0.01 -0.01 -0.05 0.73 712 5.63 0.57 0.70 0.67 -0.05 -0.51 0.46 118.39
55 -0.01 -0.01 -0.05 0.82 7.27 5.62 0.57 0.70 067 -0.05 -0.52 0.38 99.62
60 -0.01 -0.01 -0.05 0.88 7.42 5.59 057 0.71 0.67 -0.05 -0.54 0.39 80.81
65 -0.01 -0.01 -0.05 0.94 7.64 5.62 057 0.71 0.68 -0.05 -0.55 0.25 63.94
70 -0.01 -0.01 -0.05 1.00 7.78 5.60 0.58 0.71 0.68 -0.05 -0.57 0.28 54.62
75 -0.01 -0.01 -0.05 1.0 7.93 5.60 0.57 0.71 0.68 -0.06 -0.57 0.39 42.46
80 -0.01 -0.01 -0.05 1.08 8.01 5.44 0.57 0.71 0.68 -0.06 -0.58 0.52 28.83
85 -0.01 -0.01 -0.05 1.11 8.08 557 0.57 0.71 0.68 -0.06 -0.59 0.70 2531
90 -0.01 -0.01 -0.05 1.14 8.16 543 0.57 0.70 067 -0.06 -0.60 0.73 0.00
95 -0.01 -0.01 -0.05 1.16 8.19 554 0.58 0.72 0.68 -0.06 -0.62 0.80 0.00

100 -0.01 -0.01 -0.05 1.18 8.25 5.48 0.58 0.71 0.68 -0.07 -0.61 0.81 0.00

105 -0.01 -0.01 -0.05 1.20 8.27 5.48 0.57 0.70 0.67 -0.06 -0.62 0.86 0.00

110 -0.01 -0.01 -0.05 1.22 8.29 5.48 0.57 0.71 0.67 -0.06 -0.63 0.88 0.00

115 -0.01 -0.01 -0.05 1.256 8.83 543 0.56 0.70 0.67 -0.08 -0.62 0.89 0.00

120 0.00 -0.01 -0.08 1.29 9.45 5.48 0.60 0.70 0.68 -0.07 -0.67 0.88 0.00

125 0.00 -0.01 -0.05 1.34 9.46 541 0.56 0.71 0.67 -0.07 -0.70 0.89 0.00

130 0.00 -0.01 -0.05 1.36 9.46 5.44 0.56 0.70 0.67 -0.07 -0.71 0.90 0.00

135 0.01 -0.01 -0.05 1.39 9.38 5.48 0.55 0.70 0.67 -0.07 -0.70 0.91 0.00

140 0.02 -0.01 -0.05 1.41 937 544 0.56 0.70 0.66 -0.08 -0.71 0.85 0.00

145 0.02 -0.01 -0.05 1.43 9.42 5.41 0.60 0.70 0.67 -0.08 -0.71 0.84 0.00

150 0.03 -0.01 -0.05 1.44 9.58 538 0.57 0.70 0.67 -0.07 -0.71 0.89 0.00

155 0.04 -0.01 -0.05 1.46 9.73 5.38 0.56 0.71 0.67 -0.07 -0.74 0.86 0.00

160 0.04 -0.01 -0.05 1.48 9.69 5.38 0.55 0.70 0.67 -0.07 -0.74 0.88 0.00

165 0.05 -0.01 -0.05 1.50 9.69 5.32 0.60 0.70 0.67 -0.07 -0.73 0.81 0.00

170 0.0 -0.01 -0.05 1.50 9.69 5.32 0.57 0.71 0.68 -0.07 -0.74 0.92 0.00

175 0.05 -0.01 -0.05 1.51 9.63 5.38 0.59 0.71 0.67 -0.07 -0.74 0.88 0.00

180 0.05 -0.01 -0.05 1.52 9.59 5.40 0.56 0.70 0.67 -0.07 -0.74 0.90 0.00

185 0.06 -0.01 -0.08 1.52 9.50 5.42 0.56 0.70 0.68 -0.06 -0.73 0.90 0.00

190 0.06 -0.01 -0.05 1.52 9.50 5.42 0.56 0.71 0.67 -0.07 -0.73 0.87 0.00

195 0.07 -0.01 -0.05 1.53 9.44 5.46 0.57 0.70 0.67 -0.06 -0.74 0.0 0.00

200 0.07 -0.01 -0.08 1.53 9.44 5.46 0.57 0.70 0.67 -0.07 -0.74 0.87 0.00

205 0.07 -0.01 -0.05 1.51 9.38 5.32 0.56 0.70 0.67 -0.07 -0.74 0.89 0.00

210 0.08 -0.01 -0.05 1.49 9.32 5.40 0.56 0.70 0.66 -0.07 -0.74 0.87 0.00

215 0.09 -0.01 -0.05 1.49 9.28 537 0.55 0.70 0.67 -0.07 -0.74 0.86 0.00

220 0.10 -0.01 -0.05 1.49 9.23 5.36 0.57 0.70 0.68 -0.06 -0.74 0.86 0.00

225 0.10 -0.01 -0.05 1.48 9.16 5.40 0.57 0.71 0.67 -0.06 -0.74 0.87 0.00

230 0.11 -0.01 -0.05 1.49 9.15 5.34 0.57 0.71 0.67 -0.06 -0.73 0.88 0.00

235 0.12 -0.01 -0.05 1.49 9.05 5.31 0.56 0.70 0.67 -0.07 -0.74 0.82 0.00

240 0.13 -0.01 -0.05 1.48 8.86 5.38 0.57 0.70 0.67 -0.06 -0.73 0.83 0.00

245 0.14 -0.01 -0.05 1.47 8.89 5.35 0.56 0.70 0.67 -0.06 -0.73 0.77 0.00

250 0.15 -0.01 -0.05 1.47 8.85 5.27 0.57 0.70 0.67 -0.06 -0.73 0.71 0.00

255 0.18 -0.01 -0.05 1.48 8.92 522 0.57 0.70 0.67 -0.05 -0.72 0.67 0.00

260 0.22 -0.01 -0.05 1.48 8.99 538 0.57 0.71 0.68 -0.05 -0.73 0.74 0.00

265 0.28 -0.01 -0.056 1.48 8.86 527 0.57 0.71 0.67 -0.05 -0.73 0.67 0.00

270 0.33 -0.01 -0.05 1.48 8.71 5.28 0.57 0.70 0.67 -0.05 -0.74 0.64 0.00

275 0.37 -0.01 -0.05 1.48 8.66 5.27 0.57 0.70 0.67 -0.05 -0.73 0.59 0.00
280 0.39 -0.01 -0.05 1.47 8.64 5.24 057 0.71 0.67 -0.06 -0.73 0.57 0.00
285 0.40 -0.01 -0.05 1.48 8.59 5.30 0.57 0.71 . 068 -0.05 -0.73 058 0.00
290 0.40 -0.01 <0.05 1.47 8.56 5.26 0.56 070 067 -0.05 -0.71 053 0.00
295 0.40 001" 005 147 8.56 5.26 0.56 0.70 0.66 -0.05 -0.72 0.52 0.00

300 0.40 -0.01 -0.05 1.47 8.51 5.27 0.57 0.71 0.67 -0.05 -0.72 0.50 0.00
305 0.40 -0.01 -0.05 1.47 8.51 527 057 0.71 0.67 -0.05 -0.72 0.46 0.00
310 0.40 -0.01 -0.05 1.46 8.46 5.22 0.57 0.71 0.68 -0.05 -0.71 0.42 0.00
315 0.40 -0.01 -0.05 1.47 8.46 523 0.56 0.71 0.67 -0.05 -0.72 0.38 0.00
320 0.40 -0.01 -0.05 1.47 8.56 526 0.56 0.70 0.67 -0.06 -0.71 0.41 0.00
325 0.40 -0.01 -0.05 1.47 8.58 520 057 0.70 0.67 -0.04 -0.73 0.38 0.00
330 0.40 -0.01 -0.05 1.48 8.59 527 0.57 0.72 0.68 -0.03 -0.73 0.36 0.00
335 0.40 -0.01 -0.05 1.48 8.65 523 0.57 0.70 0.67 -0.03 -0.74 0.33 0.00
340 0.40 -0.01 -0.05 1.48 8.59 5.18 0.56 0.70 0.67 -0.04 -0.74 0.31 0.00
345 0.39 -0.01 -0.05 1.48 855 522 0.57 0.71 0.68 -0.04 -0.73 0.31 0.00
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Data Log Ft Monmouth
Test Start: 4/17/98  10:51:05 SVE Test 1

MP-3 MP-5 MP-4 MP-2 MP-1 Casing MP-3 MP-5 MP-4 MP-2 MP-1 { LoVac
elapsed time Vac Resp Vac Resp Vac Resp Vac Resp Vac Resp Vacuum GWDD GWDD GWDD GWDD GWDD GWDD Air Flow

(sec) (inWC) (inWC) (inWC) (inWC) (in WC) (inHg) (feet) (feet) (feet) (feet) (feet) (feet) (scfm)
350 0.39 -0.01 -0.05 1.48 8.52 . 0.57 0.70 0.67 -0.05 -0.74 0.27 0.00
355 0.39 -0.01 -0.05 1.48 8.54 0.57 0.71 0.67 -0.05 -0.74 0.25 0.00
360 0.39 -0.01 -0.05 1.48 8.54 0.58 0.71 0.67 -0.03 -0.74 0.23 0.00
365 0.39 -0.01 -0.05 1.48 8.52 0.57 0.70 0.67 -0.04 -0.75 0.22 0.00
370 0.39 -0.01 -0.05 1.48 8.53 0.57 0.71 0.67 -0.03 -0.74 0.19 0.00
375 0.39 -0.01 -0.05 1.48 8.53 0.57 0.71 0.68 -0.03 -0.74 0.16 0.00
380 0.39 -0.01 -0.05 1.49 8.58 0.57 0.71 0.67 -0.05 -0.75 0.16 0.00
385 0.39 -0.01 -0.05 1.49 8.63 0.56 0.70 0.67 -0.03 -0.75 0.12 0.00
390 0.39 -0.01 -0.05 1.49 8.64 0.57 0.71 0.67 -0.03 -0.75 0.1 7.68
395 0.39 -0.01 -0.05 1.49 8.66 0.56 0.71 0.67 -0.04 -0.76 0.05 0.00
400 0.39 -0.01 -0.05 149 . 868 0.56 0.70 0.67 -0.03 -0.76 0.06 0.00
405 0.39 -0.01 -0.05 1.50 8.76 0.57 0.71 0.67 -0.03 -0.76 0.02 0.00
410 0.39 -0.01 -0.05 1.50 8.74 0.56 0.70 0.67 -0.03 -0.76 -0.24 0.00
415 0.39 -0.01 -0.05 1.50 8.72 0.57 0.71 0.68 -0.03 -0.76 -0.02 0.00
420 0.39 -0.01 -0.05 1.50 8.7 0.57 0.71 0.67 -0.03 -0.77 -0.04 0.00
425 0.39 -0.01 -0.05 1.50 8.71 0.56 0.7 0.67 -0.03 -0.78 -0.01 0.00
430 0.39 -0.01 -0.04 151 8.71 0.57 0.71 0.68 -0.02 -0.79 -0.08 0.00
435 0.39 -0.01 -0.04 1.51 8.7 0.55 0.70 0.67 -0.03 -0.79 0.04 0.00
440 0.39 -0.01 -0.05 1.50 8.71 0.57 0.71 0.67 -0.03 -0.76 0.06 0.00
445 0.38 -0.01 -0.05 1.49 8.68 0.56 0.70 0.67 -0.03 -0.76 -0.08 0.00

450 0.38

-0.77 19.17
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LOPRO DESIGN UTILITY REPORT

Required Calculated Excess  Removal

Contaminant Influent Effluent Effluent Level Efficiency
BENZENE 13169 7 72.58 65.58 0.9945
TOLUENE 19177 19.2 85.38 66.18 0.9956
ETHYLBENZENE 1996 2 11.07 9.07 0.9944
XYLENE 10987 11 44,49 33.49 0.996
MTBE 623 70 170.56 100.56 0.7262
Date: 4/30/99
Time: 2:35:54 PM
Name: Paul Clark

Project Name:

Ft. Monmouth Bldg 699
Project Number:

Model Run #1
Program Mode: Automatic

Classification: Class 1, Div 2

Blower Type: 5 HP TEFC Rotron
Voltage: 208 - 230 Volts, 3 Ph, 60 Hz
Temperature: 50.00 Degrees F
Start at: 233 Cubic Feet/Minute
Cean trays at: 223 Cubic Feet/Minute
“ber Trays: 8
Ti  height: 10 Inches
Flow rate: 15 Gallons/Minute

Air/Water ratio:111.19

NOTE: all influent/effluent values are in ppb.



LOPRO DESIGN UTILITY REPORT

- Required Calculated Excess Removal

Contaminant Influent Effluent Effluent Level Efficiency
BENZENE 13169 7 6.82 0.0 0.9995
TOLUENE 19177 19.2 7.98 0.0 0.9996
ETHYLBENZENE 1996 2 1.04 0.0 0.9995
XYLENE 10987 11 4,15 0.0 0.9996
MTBE 623 70 28.88 0.0 0.9536
Date: 4/30/99
Time: 2:36:09 PM
Name: Paul Clark

Project Name:

Ft. Monmouth Bldg 699
Project Number:

Model Run #2
Program Mode: Automatic

Classification: Class 1, Div 2

Blower Type: 10 HP Spencer

Voltage: 220 - 240 Volts, 3 Ph, 60 Hz
Temperature: 50.00 Degrees F

Start at: 1112 Cubic Feet/Minute

~"ean trays at: 732 Cubic Feet/Minute

. her Trays: 3

T. , height: 13 Inches

Flow rate: 15 Gallons/Minute

Air/Water ratio:365.

NOTE: all influent/effluent values are in ppb.



L4

Bldg 699

Model Run 3

Contaminant

Benzene

Toluene

Ethyl Benzene

p-Xylene

MTBE

hallow

iow profile air strip

Untreated

Influent
Effluent Target

13169 ppb
7 ppb

19177 ppb
19 ppb

1996 ppb
2 ppb

10987 ppb
11 ppb

623 ppb
70 ppb

¢

pers

~tem Performance Estimate
C.._at and Proposal Information:
Ft. Monmouth

Model 1311
Effluent
Water

Air(lbs/hr)
% removal

2638 ppb
0.079017
79.9714%

4218 ppb
0.112242
78.0085%

370 ppb
0.012200
81.4811%

2156 ppb
0.066262
80.3839%

499 ppb
0.000930
19.9999%

Model 1321
Effluent
Water

Air(Ibs/hr)
% removal

529 ppb
0.094842
95.9886%

928 ppb
0.136928
95.1637%

69 ppb
0.014459
96.5705%

423 ppb
0.079265
96.1521%

399 ppb
0.001681
35.9998%

Model Chosen:

Water Flow Rate:

Air Flow Rate:
Water Temp:
Air Temp:
A/W Ratio:
Safety Factor:

Model 1331
Effluent
Water

Air(lbs/hr)
% removal

106 ppb
0.098016
99.1966%

204 ppb
0.142360
98.9364%

13 ppb
0.014879
99.3649%

83 ppb
0.081816
99.2452%

319 ppb
0.002281
48.7998%

1300
15.0 gpm
150 cfm
500F
500F
74.8
10%

Model 1341
Effluent
Water

Air(lbs/hr)
% removal

22 ppb
0.098646
99.8391%

45 ppb
0.143553
99.7661%

3 ppb
0.014954
99.8824%

17 ppb
0.082311
99.8519%

256 ppb
0.002754
59.0398%

This report has been generated by ShallowTray Modeler software version 2.1W. This software is designed to assist a skilled operator

in predicting the performance of a ShallowTray air stripping system. North East Environmental Products, Inc. is not responsible

f~r incidental or consequential damages resulting from the improper operation of either the software or the air stripping equipment.
ort generated: 4/30/1999

Co‘pyright 1995 North East Environmental Products, Inc. * 17 Technology Drive, West Lebanon, NH 03784
Voice: 603-298-7061 FAX: 603-298-7063 * All Rights Reserved.



» proile ar stri

er.s

. ~tem Performance Estimate

C.<nt and Proposal Information:
Ft. Monmouth

Untreated
Contaminant Influent
Effluent Target
Benzene 13169 ppb
7 ppb
Toluene 19177 ppb
19 ppb
Ethyl Benzene 1996 ppb
2 ppb
p-Xylene 10987 ppb
11 ppb
MTBE 623 ppb
70 ppb

Model 2311

Effluent
Water
Air(Ibs/hr)
% removal

924 ppb
0.091878
92.9903%

1564 ppb
0.132156
91.8467%

124 ppb
0.014046
93.8243%

745 ppb
0.076849
93.2221%

313 ppb
0.002326
49.8908%

Model 2321
Effluent
Water

Alir(lbs/hr)
% removal

65 ppb
0.098323
99.5086%

128 ppb
0.142930
99.3352%

8 ppb
0.014917
99.6186%

51 ppb
0.082056
99.5406%

157 ppb
0.003497
74.8906%

Model Chosen:

Water Flow Rate:

Air Flow Rate:
Water Temp:
Air Temp:
A/W Ratio:
Safety Factor:

Model 2331

Effiuent
Water
Air(Ibs/hr)
% removal

5 ppb
0.098773
99.9656%

11 ppb
0.143808
99.9458%

1 ppb
0.014969
99.9764%

4 ppb
0.082409
99.9689%

79 ppb
0.004082
87.4179%

2300
15.0 gpm
300 cfm
500F
500F
1496
10%

Model 2341
Effluent
Water

Air(lbs/hr)
% removal

1 ppb
0.098804
99.9976%

1 ppb
0.143883
99.9956%

<1 ppb
0.014976
99.9985%

<1 ppb
0.082437
99.9979%

40 ppb
0.004374
93.6952%

This report has been generated by ShallowTray Modeler software version 2.1W. This software is designed to assist a skilled operator
in predicting the performance of a ShallowTray air stripping system. North East Environmental Products, Inc. is not responsible
far incidental or consequential damages resulting from the improper operation of either the software or the air stripping equipment.

nrt generated: 4/30/1999

Copyright 1995 North East Environmental Products, Inc. * 17 Technology Drive, West Lebanon, NH 03784
Voice: 603-298-7061 FAX: 603-298-7063 * All Rights Reserved.



GROUNDWATER TREATMENT SYSTEM

INFLUENT CONCENTRATION CALCULATIONS

Department of the Army
Fort Monmouth
Main Post Gas Station
Building 699
Eatontown, New Jersey

Well Sample Date Benzene Toluene Ethylbenzene Xylene MTBE
MW-1 7/29/99 22228 35849 3025 19011 12
MW-11 7/29/99 4110 2504 967 2962 1233
13169 19177 1996 10987 623




GROUNDWATER TREATMENT SYSTEM DESIGN CALCULATIONS

Department of the Army
Fort Monmouth
Main Post Gas Station
Building 699
Eatontown, New Jersey

I Influent Concentrations (Design)™®
Benzene = 13,169 ppb®
Toluene = 19,177 ppb®
Ethylbenzene= 1,996 ppb®
Xylene= 10,987 ppb®

MTBE = 623 ppb®

1 - Groundwater will be recovered via electric, submersible pumps from one (1) existing recovery well and two (2) proposed recovery wells in order to enhance vapor

extraction.

2 - In order to estimate the influent concentrations of the BTEX compounds, groundwater samples from MW-1 and MW-11 and influent groundwater system samples
from MW-11 were utilized. MW-1 is close to the proposed location of RW-3 and MW-11 is the existing recovery well

II. Effluent Concentrations (Permit Limitation)

Monthly Average

Total Suspended Solids (mg/L)®
Petroleum Hydracarbons (mg/L)®
Total Organic Carbon (mg/L)®®
pH Range (S.U.)®

Benzene (ug/L)®

MTBE (ug'L)®

Naphthalene (ug/L)®

10

6.0 Min. - 9.0 Max.

85% Removal or 70 ppb

22

3 - Based on typical New Jersey Pollutant Discharge Elimination System / Discharge to Surface Water (NJPDES / DSW)

permit limitations. .
III. Treatment System Flowrate

A maximum of 3 wells shall be utilized for groundwater recovery.

Estimated Flowrate = 5.00 gpm/well™®* 3 wells

Peak Flowrate (Design) = 15.0 gpm

15.0

n

4 - Based on the groundwater recovery rates measured under vacuum enhanced groundwater extraction during the pilot test conducted on
oril 17, 1998. Historical pumping data from the existing groundwater system indicates that a much lower flowrate might be expected
erhaps 3 to 6 gpm total). It is expected that soil vapor extraction (SVE) will enhance groundwater extraction as it did in the pilot test

eng fort monmouth bldg 699 design gw system 99-5-11
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20

gpm (System Total)

Spp



'

IV. Granular Activated Carbon Design Calculations When Air Stripping Is Not Included In The Treatment System

1) Size Carbon Units
determine Minimum Diameter Of Carbon Units
Design Flowrate (Peak Flow) =

Maximum Acceptable Hydraulic Loading® =

Minimum Cross-Sectional Area Of Carbon Units =

Minimum Diameter Of Carbon Units =

5 - Empirical value supplied by Cetco, Arlington Heights, IL and Norit Americas, Inc., Atlanta, GA.

Determine Contact Time

For 99.9% Removal Of BTEX Compounds®:

Contact Time

For 99.99% Removal Of BTEX Compounds‘®:

Contact Time =

For 99.9% Removal Of BTEX Compounds and MTBE®:

Contact Time

For 99.99% Removal Of BTEX Compounds and MTBE®
Contact Time =

- Empirical value supplied by Cetco, Arlington Heights, IL

Calculate Bed Volume

150  gpm
4 gpm/sq. fi.
15  gpm
4 gpm/sq. ft.
26 inches

15-20

20-25

20-25

25-30

minutes

minutes

minutes

minutes

3.75

sq. ft.

A 30-minute contact time is chosen for design purposes. Based on the information provided above, this should correspond
to a removal efficiency of approximately 99.99% for BTEX and MTBE.

15 gpm x 30 min = 450  gal =
Recommended Granular Activated Carbon Units
Number Of Carbon Units In Series = 3 units
Diameter Of Carbon Units = 42 inches
[ 42 inches > 26 inches |
Weight Of Carbon Per Unit = 750  Ibs
Volume Of Carbon Per Unit = 27 cu. fi.
Total Vol\{mg of Carbon = 81 cu. ft.
[ 81 cu.ﬁ‘w — > 60 cuft. |

Since granular activated carbon (GAC) would be the primary treatment technology, the first two GAC vessels (the primary unit)
are sized to provide the required contact time for 99.99% removal of BTEX and MTBE. The third vessel is provided for safety.

eng fort monmouth bldg 699 design gw system 99-5-11
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2) Estimate Carbon Usage
Calculate Pounds Of Total Adsorbable Organics (TAO) Per Day

istimated organic loading (Section I)

Benzene = 13,169 ppb

Toluene = 19,177 ppb

Ethyl Benzene = 1,996 ppb

Xylene = 10,987 ppb

MTBE = 623 ppb
TAO= 51,058 ppb™”

7 - Assumes BTEX and MTBE account for 90% of the total adsorbable organics (TAO).

TAO (Ib/day) = 51.06 ppm x 15 gpm X 0.012 Ib/day = 9.19 Ib/day
gpm - ppm

Calculate Pounds Of MTBE Per Day

MTBE (lb/day) = 623 ppb x 9.19  Ib/day = 0.11 Ib/day
51,058 ppb

Calculate Granular Activated Carbon Usage For MTBE
MTBE = 623 ppb

Adsorption Capacity From MTBE Isotherm® = 042 %

It

0.11 Ib/day 26.71 lb/day  Granular Activated Carbon Required For MTBE Adsorption

0.42 %
8 - Freundlich coefficients deduced from Freundlich isotherm supplied by Norit Americas, Inc., Atlanta, GA,
(k =308, 1/n = .406) The isotherm provided is valid for a residual concentration range of 10 to 10,000 ug/L. As a conservative
estimate of the adsorption capacity for concentrations above this range, the value for a concentration of 10,000 ug/L is used
as opposed to extrapolating the isotherm to the specific value.
Calculate Granular Activated Carbon Usage For Remainder of TAO

Assume that the benzene isotherm is adequate for characterizing the remaining TAO

Remaining TAO = TAO - MTBE

Remaining TAO (Ib/day) = 9.19 Ib/iday - 0.11 Ib/day = 9.08 Ib/day
Remaining TAO (ppb) = 51,058 ppb - 623 ppb = 50,435 ppb
Remaining TAO (ppb) = 50,435 ppb
Adsorption Capacity From Benzene Isothem® = 2127 %
9.08 lb/dﬁav. = 42.68 Ib/day  Granular Activated Carbon R;éu?cd For Remaining TAO Adsorption
21.27 %

9 - Based on Freundlich isotherm supplied by Norit Americas, Inc., Atlanta, GA, (k = 2.021, 1/n = 0.43). The isotherm provided
is valid for a residual concentration range of 0.1 to 100,000 ug/L. As a conservative estimate of the adsorption capacity for
concentrations above this range, the value for a concentration of 100,000 ug/L is used as opposed to extrapolating the

isotherm to the specific value.
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Total Granular Activated Carbon Usage

Total Carbon Usage = Carbon Usage For Remaining TAO + Carbon Usage For MTBE

Total Carbon Usage = 42.68 Ib/day + 26.71 lb/day = 69.39 Ibs
Increase carbon usage by an additional 5% due to adsorption interference from background organics. This assumes

naturally occurring background organics are at a concentration of 1 -2 ppm in the groundwater. (Based on information
provided by Cetco, Arlington Heights, IL.)

1.05 X 69.39  Ib/day = 73 Ib/day Total Granular Activated Carbon Usage

3) Estimate Breakthrough Time Per 1,500 Pounds Of Carbon

]

1,500 lbs / 73 Ib/day 20.6  Days Until Breakthrough For 1,500 Ibs of Carbon

4) Estimate Carbon Costs
Assume a carbon rebed cost of $1.76/1b (Price based on Carbon Service & Equipment Company, 1999 GES pricing.)
Carbon Costs = $1.76 /b x 73 Ib/day = 5128 /day = $3,975  /month

V. Air Stripper Design Calculations

The air stripper was sized using the Lopro Design Utility software version 3.13, provided by ORS Environmental Systems, Denver, CO, and the ShallowTray
Modeler software version 2.1W, provided by North East Environmental Products, Inc., West Lebanon, NH (NEEP). The Lopro Design Utility was run for the Lopro
I and Lopro Il series air strippers. The ShallowTray Modeler was run in the automatic mode with a 10% safety factor. Four different model air runs were
performed to determine the most cost-effective solution. The model runs are summarized below and the corresponding reports generated by the software arc
provided at the end of this section.

The models were run for the influent concentrations described below. The effluent limitation for benzene input into the models corresponds to the required cffluent
concentration for a typical New Jersey Pollutant Discharge Elimination System / Discharge to Surface Water (NJPDES / DSW) permit. This provides a safety factor
in the event the carbon adsorption units break through. Since it is unlikely that benzene will be desorbed from a spent carbon bed. the effluent concentration should
be less than the influent concentration to the carbon units. Therefore the treatment process is designed in order to meet these requircments. The effluent limitations
input for toluene, ethylbenzene and xylene correspond to 99.99% removal, though the removal is typically higher due to the stringent benzene requirement.  Since
MTBE is not readily removed by the air stripping process, even the low influent concentration anticipated for this site would significantly increase the size of the air
stripper if the monthly average NJPDES / DSW permit limitation was uscd for design of the air stripper. However, carbon adsorption is very effective in removing
MTRBE, therefore there will be no difficulty in meeting the effluent limitation. Therefore, the granular activated carbon will be used to reduce the remaining MTBE
in the air stripper effluent to below the permit limitation.

Since it is desirable to operate the air stripping system without off-gas treatment, the maximum emissions of toxic compounds (TOX) must be limited to 0.1 Ib/hr and
the maximum emissions of non-methane volatile organic compounds (VOC) must be limited to 0.5 Ib/hr as per the New Jersey Department of Environmental

- Protection Bureau of New Source Review (BNSR). The following equation is utilized to convert the influent TOX and VOC concentrations to pounds per hour. It
is then assumed, as is required by the BNSR, that 100% of the liquid phase influent TOX and VOC are exchanged to the vapor phase.

Process Rate (Ib/hr) = Flow Rate (gpm) x Concentration (ug/L) x Conversion Factor

Conversion Factor = (60 mins/hr) x (2.2 x 10° Ib/ug) x (3.788 L/gal) = 5.0 x 107 min-lb-L/hr-ug-gal
B

Concentration (ug/L) = Process Rate (Ib/hr) / [Flowrate (gpm) x 5.0 x 10'7]

Maximum Concentration = 0.1 Ib/hr/ ( 150  gpmx SE-07 )
Maximum Concentration = 13,16§ ug/L Benzene (TOX)

Maximum Concentration = 0.5 Ib/hr/ ( 150 gpmx SE-07)
Maximum Concentration = 66,667 ug/L Total Non-Methane VOC

Estimated organic loading to the air stripper based on maximum air emissions of 0.1 and 0.5 Ib/hr TOX and non-methane VOC, respectively:
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Since the concentrations determined above are greater than the influent design concentrations indicated in Section L, the total system flowrate will not need to be adjusted 110
order to reduce the total mass flow of benzene and total VOC to less than 0.1 Ib/hr and 0.5 Ib/hr, respectively.

Benzene = 13,169 ppb

Toluene = 19,177 ppb

Ethyl Benzene = 1,996 ppb

Xylene = 10,987 ppb

MTBE = 623 ppb
TAO= 51,058 ppb(?

10 - Assumes BTEX and MTBE account for 90% of the total adsorbable organics (TAO).
Model Run Summaries:

All model runs utilize a design water flowrate of 15 gpm, the influent concentrations, and effluent limitations detailed above. Based on model runs 1 and 3, neither the Lopr
II or the Series 1300 Shallowtray air strippers are able to achieve the effluent limits. As indicated in model run 2, the Lopro I is able to achieve the desired cffiucn
limitation for benzene by a merc 0.18 ppb. The Lopro I is able the achieve all the desired effluent limitations for the other compounds including MTBE. Model Run i
indicates that the ShallowTray 2341 air stripper is capable of achieving the desired effluent limitations for all the compounds.

Based on the above information, the air stripper model selected is the NEEP ShallowTray 2341-P. The granular activated carbon system described in Section VI of thi-
report will be utilized to provide secondary treatment and polishing of the groundwater treatment system discharge. The "P" suffix on the modcl number indicates -
polyethylene unit, as opposed to the standard stainless steel unit, will be utilized; VOC removal efficiencics for the two units are identical, while the capital cost of th.
polyethylene unit is significantly less than the stainless steel unit.

Flowrate:

Influent Concentrations:
Effluent Concentrations:
Software Model:

Air Stripper Model Selected:

Flowrate:

Influent Concentrations:
Effluent Concentrations:
Software Model:

Air Stripper Model Selected:

Flowrate:

Influent Concentrations:
Effluent Concentrations:
Software Model:

Air Stripper Model Selected:

Flowrate:

Influent Concentrations:
Effluent Concentrations:
Software Model:

Air Stripper Model Selected:
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15 gpm

Design Concentrations Provided Above

Permit Limitations For Volatile Organic Compounds (VOC) Provided in Section I
Automatic - Air Stripper Limited to Lopro II Series

Lopro Il (Eight 10-inch Trays) Unable to achieve effluent limitations on VOCs and MTBE

15 gpm

Design Concentrations Provided Above

Permit Limitations For Volatile Organic Compounds (VOC) Provided in Section II
Automatic - Air Stripper Size Limited to Lopro I Series

Lopro I (Three 13-inch Trays) Able to achieve effluent limitations

RUN 3

15 gpm -

Design Concentrations Provided Above . B
Permit Limitations For Volatile Organic Compounds (VOC) Provided in Section II
Automatic - Air Stripper Limited to 1300 Series

1341 (Four 10-inch Trays) Unable to achieve effluent limitations on VOCs and MTBE

RUN 4

15 gpm

Design Concentrations Provided Above

Permit Limitations For Volatile Organic Compounds (VOC) Provided in Section II
Automatic - Air Stripper Limited to 2300 Series

2341 (Four 9-inch Trays) Able to achieve effluent limitations
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VL Granular Activated Carbon Design Calculations When Air Stripping Is Included In The Treatment System

1) Size Carbon Units

Minimum Diameter of Carbon Units

Based on a design flowrate of 15 gpm, as indicated in section I above, the minimum diameter of the carbon units is 26 inches.
Contact Time and Bed Volume

When air stripping is utilized the contact time will be reduced to 20 minutes in order to achieve 99.9% reduction of BTEX and MTBE.

15 gpm x 20 min = 300 gal = 40 cufl.

Recommended Granular Activated Carbon Units

Number Of Carbon Units In Series = 3 units
Diameter Of Carbon Units = 30 inches
[ 30 inches > 26 inches |
Weight Of Carbon Per Unit = 500 Ibs
Volume Of Carbon Per Unit = 18 cu. ft.
Total Volume of Carbon = 54 cu. fi.
| 54 cun > 40 cu ft. |

Since granular activated carbon (GAC) provides secondary treatment, the first two GAC vessels combined are sized to provide
the required contact time for 99.9% removal of BTEX and MTBE. The third vessel is provided for safety.

_ £) Estimate Carbon Usage
Calculate Pounds Of Total Adsorbable Organics (TAO) Per Day

Estimated organic loading following air stripping with the North East Environmental Products, Inc., Model 2341-P Air Stripper (Model Run 4).

Benzene = 1 ppb
Toluene = 1 ppb
Ethyl Benzene = 1 ppb
Xylene = 1 ppb
MTBE = 40 ppb

TAO = 49 ppbV

11 - Assumes BTEX and MTBE account for 90% of the total adsorbable organics (TAO).

TAO(Ib/day) = .0.05-ppm x 15  gmx” 0012 lbiday ~

- '0.009 Ibiday
gpm-  ppm
Calculate Pounds Of MTBE Per Day
MTBE (lb/day) = 40 ppb X 0.0088 1b/day = 0.0072 1b/day
49 ppb
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Calculate Granular Activated Carbon Usage For MTBE

MTBE = 40 ppb
Adsorption Capacity From MTBE Isotherm®? = 0.14 %
0.007  Ib/day = 5.23 Ib/day  Granular Activated Carbon Required For MTBE Adsorption

0.14 %
12 - Freundlich coefficients deduced from Freundlich isotherm supplied by Norit Americas, Inc., Atlanta, GA, (k =.308, 1/n = .406) The
isotherm provided is valid for a residual concentration range of 10 to 10,000 ug/L. As a conservative estimate of the adsorption
capacity for concentrations above this range, the value for a concentration of 10,000 ug/L is used as opposed to extrapolating the
isotherm to the specific value.
Calculate Granular Activated Carbon Usage For Remainder of TAO

Assume that the benzene isotherm is adequate for characterizing the remaining TAO

Remaining TAO = TAO - MTBE

Remaining TAO (Ib/day) =  0.0088 Ib/day - 0.0072 Ib/day = 0.0016 Ib/day
Remaining TAO (ppb) = 49 ppb - 40 ppb = 9 ppb
Remaining TAO (ppb) = 9 ppb
Adsorption Capacity From Benzene Isotherm® = 0.52 %

It

0.002  Ib/day 031 Ib/day  Granular Activated Carbon Required For Remaining TAO Adsorption

0.52 %
13 - Based on Freundlich isotherm supplied by Norit Americas, Inc., Atlanta, GA, (k = 2.021, I/n = 0.43). The isotherm provided is valid
for a residual concentration range of 0.1 to 100,000 ug/L. As a conservative estimate of the adsorption capacity for concentrations
above this range, the value for a concentration of 100,000 ug/L is used as opposed to extrapolating the isotherm to the specific value
“Total Granular Activated Carbon Usage
Total Carbon Usage = Carbon Usage For Remaining TAO + Carbon Usage For MTBE
Total Carbon Usage = 0.31 lb/day + 5.23 Ib/day = 5.54 Ibs
Increase carbon usage by an additional 40% due to adsorption interference from background organics. This assumes
" naturally occurring background organics are at a concentration of 1 - 2 ppm in the groundwater. (Based on information

provided by Cetco, Arlington Heights, IL.)

14 x 554  Ib/day

7.8 Ib/day Total Granular Activated Carbon Usage

3) Estimate Breakthrough Time Per 1,000 Pounds Of Carbon

1,000 1bs / 7.8 Ib/day = 129.0 Days Until Breakthrough For 1.000 lbs of Carbon
4) Estimate Carbon Costs
Assume a carbon rebed cost of $1.76/1b (Price based on Carbon Service & Equipment Company, 1999 GES pricing.)

Carbon Costs = $1.76 /b x 78  Ibiday = $13.64 - /day = $423  /month
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VII Solids Removal and Sediment Filtration

Assuming the total solids are made up exclusively of iron (dissolved and suspended), influent solids loading is based on the results
of March 9-10, 1999 groundwater sampling for MW-1 and MW-11.

Daily Loading (lbs/day) = Concentration (mg/l) x Flow (MGD) x 8.34 (Ibs/gal)
Daily Loading = 50 mg/l x 0.0216 MGD x 8.34 Ibs/gal
Daily Loading = 9.01 Ibs/day
Weekly Loading = 63.05 Ibs/week

VIIL. Recommended Treatment System

Based on the design calculations provided above the recommended treatment system will utilize the air stripping process and granular activated carbon adsorption for the
removal volatile organic compounds. A clarifier/filter unit and multiple bag filters will be utilized for the removal of suspended solids. including any dissolved iron precipitat -«
from solution due to the oxidation process occurring in the air stripper. The operational cost to provide granular activated carbon with air stripping is $3.552 less per month tu
without the air stripper. Based on the estimated cost of the specified air stripper, the additional capital costs will be offset within a period of 4 months by the projected saving
in carbon costs.
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SOIL VAPOR EXTRACTION SYSTEM DESIGN CALCULATIONS

Department of The Army
Fort Monmouth
Main Post Gas Station
Building 699
Eatontown, New Jersey

CALCULATION OF SOIL PERMEABILITY AND THEORETICAL RADIUS OF INFLUENCE

Extraction Test 1:
Test Condition 1:

Test Date: April 17, 1998

Extraction Point: RW-2

Observation Point: MP-3

Screened Interval At Extraction Point: 2'- 12'

Depth To Water At Extraction Point: 4.18 (2.68 static)

Low-vacuum soil vapor extraction (SVE) with a jet pump and drop tube utilized for groundwater extraction from
RW-2.

Determination of soil permeability (k) in darcys:

The governing equation1 is: k= Q * u * In(Rw/Ro)
H * pi * Pw[1-(Po/Pw)’] )
Where: Q = air flow at the extraction well’ (cm"/sec)

u = viscosity of air in centipoise
Rw = radius of extraction well (cm)
Ro = distance to observation well (cm)
H = height of screen affected by applied vacuum (cm)
Pw = pressure at the extraction well (atm) )
Po = pressure at the observation well (atm)

1- As described by P. C. Johnson et al, Groundwater, Vol. 28, No. 3, May-June 1990

2 - Johnson's equation requires air flow in actual, not standard conditions. Field measurements are reported in standard cubic feet
per minute (scfm). Thus for the calculation of k, the soil permeability, it is necessary to convert to actual cubic feet per minute (acfm):

Q (acfm) = Q (scfm) * 391.95 "H,0
391.95 "H;0 - Applied Vacuum ("H,0)

Test Data Representative of Steady-State Conditions:

Q= 8.9 scfm
Q= 10.769852 acfm = 5082.804 cm’/sec
us= 0.018 Centipoise = 0.018 centipoise
Rw= 0.083 feet = 2.540 cm
Ro= 15 feet = 457200 cm
H= 2.18 feet = 66.446 cm
Vacuum at RW-2 = 68.1 inches-H,0 = 0.8328 atm
Vacuum at MP-3 = 0.5 inches-H,0 = 0.9988 atm

Given the above conditions, the permeability of the formation is:

k= 6.24 Darcy
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Determination of the distance, Ri, to a vacuum of 0.1 inches H,0:

. he governing equation’ is: Po = Pw[1+(1-(Pi/Pw)’)*In(Ro/Rw)/In(Rw/Ri)]'* 3)

Where: Ri = radial extent of vacuum influence (ft)
Pi = pressure at the radial extent of vacuum influence (inches H,0)

3 - As described by P. C. Johnson et al, Groundwater, Vol. 28, No. 3, May-June 1990
Rearranging Equation (3) and solving for Ri results in the following:

Ri= Rw(Ro/Rw) * -{(1-(Pi/Pw)’ Y((Po/Pw)™-1)] “)
Solving Equation (4) for the conditions summarized above results in the following value of Ri:

Ri= 155 ft.

RECOVERY SYSTEM DESIGN (All Proposed Laterals)

Flowrate Per Unit Length Of Exposed Screen, Q/H
Extraction Test 1: QH= 4.08 scfm/ft

Total Vapor Phase (Design) Flow From Extraction Wells

Table 1
Extraction Well Screen Detail
Anticipated Flow (scfm)
Extraction Lateral Length of Lateral’ (ft) Operational DTW* (ft) Available Screen (ft) (Q/H * Avail. Screen)

MwW-11° - 6 3 12.2
RW-3¢ - 6 3 12.2
RW-4° - 6 3 12.2
VL-1 5 4 5 20.4
VL-2 s 4 5 20.4
VL-3 5 4 5 20.4
VL-4 5 4 5 20.4
VL-5 5 4 5 20.4
VL-6 5 4 5 20.4
VL-7 5 4 5 20.4
VL-8 5 4 5 20.4
VL-9 5 4 5 20.4
Total 54 220.2

4 - All laterals are proposed, the construction of which is anticipated to be as shown.

5 - Approximate water elevations based on static water levels observed in nearby monitoring wells 1991 to present and an estimated

2-foot drawdown in each of the recovery wells.
6 - The groundwater recovery wells will be outfitted for soil vapor extraction and are estimated to have 3 feet of casing.

Total Length of Available Screen = ' 540 ft
Total Design Flow =T e Q/H * Total Available Screen = 2202 scfm
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Flowrate Required To Extract The Equivalent Of Four Pore Volumes Per Day

Areal Extent of Vacuum Influence’ = 12,053 sq. ft

Average Vertical Extent of Vacuum Influence® = 40 ft
Assumed Soil Porosity 0.30

il

7 - Based on the theoretical calculations provided above, and the actual extent of vacuum influence
observed during the pilot study, a vacuum radius of influence (design) of 20 ft is assumed when a
vacuum of 68.1 inches H,O is applied at the wells.

8 - The Johnson equation assumes radial flow; however, as a factor of safety, the vertical extent of vacuum

influence is assumed to extend from ground surface to the average operational water level.

Estimated Pore Volume Influenced = Porosity * Areal Extent of Influence* Vertical Extent of Vacuum Influence

Estimated Pore Volume Influenced = 14,464 cu. fi.

Required Daily Volumetric Flow = 4 * Pore Volume Influenced = 57,854 cu. ft./day

Approximate Required Vapor Flowrate = 40 scfm

Total system vapor flowrate = 4.08 scfm/ft x 54 ft of avail. screen = 220
L 220 scfm > 40 scfm —l

RECOVERY SYSTEM DESIGN (Without Optional Laterals)

Flowrate Per Unit Length Of Exposed Screen, Q/H
Extraction Test 1: QH= 4.08 scfm/ft
Total Vapor Phase (Design) Flow From Extraction Wells
Table 1

Extraction Well Screen Detail
Anticipated Flow (scfm)

Extraction Lateral Length of Lateral* (ft) Operational DTW* (ft) Available Screen (ft) (Q/H * Avail. Screen)
MW-11° . 6 3 12.2
RW-3° - 6 3 12.2
RW-4¢ - 6 3 12.2
VL-1 5 4 5 20.4
VL-2 5 4 5 20.4
VL-3 5 4 5 20.4
VL-4 5 4 5 20.4
VL-5 5 4 5 20.4
VL-6 5 4 5 20.4
Total 39 159.2
Total Length of Available Screen = 39.0 ft
Total Design Flow = Q/H * Total Available Screen = 159.2 scfm

Engineer: DISPIC
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Flowrate Required To Extract The Equivalent Of Four Pore Volumes Per Day

Areal Extent of Vacuum Influence’ = 7,928 sq. fi
Average Vertical Extent of Vacuum Influence® = 4.0 ft
Assumed Soil Porosity = 0.30
Estimated Pore Volume Influenced = Porosity * Areal Extent of Influence* Vertical Extent of Vacuum Influence
Estimated Pore Volume Influenced = 9,514 cu.ft.
Required Daily Volumetric Flow = 4 * Pore Volume Influenced = 38,054 cu. ft./day
Approximate Required Vapor Flowrate = 26 scfin
Total system vapor flowrate = 4.08 scfm/ft x 39 ft of avail. screen = 159
[ 159 scfm > 26 scfm ]

The system (with or without the optional laterals) is therefore capable of extracting greater than 4 pore volumes per day. A summary of the data from the
feasibility test is presented in the table on the following page.

Engincer: DIS'PIC
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SOIL VAPOR EXTRACTION BLOWER DESIGN CALCULATIONS

Department of the Army
Fort Monmouth
Main Post Gas Station
Building 699
Eatontown, New Jersey

L Determination Of The Maximum Frictional Loss In 2-Inch Pipe (Vacuum Side)

In order to determine the maximum frictional losses associated with the individual extraction wells. similar
calculations were performed for each well. Based on the anticipated flowrate as calculated in the Soil Vapor
Extraction System Design Calculations section of this report and the length and diameter of the individual
extraction lines, VL-3 will generate the greatest frictional losses and is therefore utilized in the subsequent
blower design calculations.

SVE System Design Flow! = 220 scfm

Maximum Number of Extraction Laterals/Wells = 12 laterals/wells
Approximate Flowrate from VL-3 =  20.4 scfm
Diameter of Vapor Extraction Pipe to Individual Laterals = 2 inch

Frictional Loss per Unit Length of Pipe’ = ~ 0.01 inches H,O/ft (1 20.4 scfm)
Distance to VL-3 440 ft

i

Frictional Loss = 440 ft x 0.01 inches HO/ft = 4.4 inches H,O
II. Determination Of The Frictional Loss In 2-Inch Pipe Fittings (Vacuum Side)

Number of 45 Degree Elbows = 0

Equivalent Length of Pipe> = 0 ft
Number of 90 Degree Elbows = 6
Equivalent Length of Pipe®* = 30 ft

Total Equivalent Length of Pipe = 30 ft

Frictional Loss = 300 ft x 0.01 inches H,O/ft = 0.3 inches H,0

II1. Frictional Loss at Moisture Separator*

Total Design System Flow 220 scfm

It

Maximum System Flow Including Dilution Air 300 scfm

i

MS350BS Moisture Separator Operating at 300 scfm 1.8 inches H,0O
IV. Frictional Loss Due to Manifold & Valving5 ] 1.0 inch H,O

V. Total Losses on Vacuum Side of the Blower

Maximum Frictional Losses in 2-inch Pipe = 4.4 inches H,0O
Frictional Losses in 2-inch Pipe Fittings = 0.3 inches H,O
Frictional Loss Across Moisture Separator = 1.8 inches H,O
Frictional Losses in Manifold & Valving = 1.0 inch H.O
Total Vacuum Losses = ) 7.5 inches H,O
Engincer: PJC
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VI. Determination Of The Frictional Loss In Process Pipe (Pressure Side)

Frictional Loss per Unit Length of Pipc:2 = 0.21 inches HO/ft (3" Pipe @ 300 scfm)

Total Length of Pipe (Assumed) = 10 ft
Frictional Loss = 10 ft x 0.21 inches H,O/ft = 2.1 inches H,0
Frictional Loss per Unit Length of Pipe’ = 0.01 inches H,O/ft (6" Pipe @ 300 scfm)
Total Length of Pipe* = 20 ft
Frictional Loss = 20 ft x 0.01 inches H,O/ft = 0.2 inches H,0
Total Frictional Loss in Process Pipe = 2.3 inches H,0

VII. Determination Of The Frictional Loss In 3-Inch Pipe Fittings (Pressure Side)

Number of 90 Degree Elbows = 2
Equivalent Length of Pipe’ = 140 ft

Frictional Loss = 140 ft x 0.21 inches H,O/ft = 2.9 inches H,0

VIIL Frictional Loss at Catalytic Oxidizer’ 31.0 inches H,0

The frictional losses due to GAC treatment of the SVE offgas are expected to be less than the frictional losses due to
the catalytic oxidizer. So, when the offgas treatment technology changes the SVE blower will not have to be resized.

IX. Total Losses on Pressure Side of Blower

Total Frictional Losses in Process Pipe = 2.3 inches H,0
Frictional Losses in 3-inch Pipe Fittings = 2.9 inches H,0
Frictional Loss at Catalytic Oxidizer = 31.0 inches H,O
Total Pressure Side Losses = 36.2 inches H,0
X. Vacuum Required (Design) at Extraction Well’ 68.1 inches H,O

XI. Summary of SVE Blower Performance Requirements

Vacuum Requirements = Vacuum at Extraction Well + Losses on Vacuum Side of Blower

68.1 inches H,0 + 7.5 inches H,O = 75.6 inches H,0

Pressure Requirements = Losses on Pressure Side of Blower

36.2 inches H,O = 36.2 inches H,O

Total Vacuum and Pressure Requirements = 111.8 inches H,0O

Since the vacuum requirements for the blower are greater than the pressure requirements, the blower was sized
using the vacuum performance curve’.

Design Requirements: 300 scfm@ 112 inches H,O

Engincer: PIC
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XII. SVE Blower Selection

Blower selected:

Model: MD Competitor 4005° 300 scfm @ 125 inches H,0
Manufacturer: TUTHILL Corporation 230V/3PH/15HP
M-D Pneumatics Division
Springfield, Missouri

The MD Competitor 4005 shall have the capability to operate the entire system at the required flow and vacuum.
To operate within safe influent concentrations for the Falco 300, it may become necessary to introduce dilution

air into the system. Therefore, it may become necessary to pulse vent the SVE system, especially during the initial
phase of operation when concentrations are elevated. Experience with similar remedial systems has shown the trend
that concentrations usually decrease rapidly from the initial levels. After the drop in concentrations, it should then

be possible to operate additional extraction points simultaneously.

1 - Based on information provided in the Soil Vapor Extraction System Design Calculations section of this report.
2 - Based on nomagraph provided by EG&G Rotron, Saugerties, NY

3 - Based on information provided by EG&G Rotron, Saugerties, NY

4 - Based on equipment specifications provided by EG&G Rotron, Saugerties, NY

5 - Assumed frictional losses through the vapor extraction manifold and valves.

6 - Accounts for catalytic oxidizer discharge stack.

7 - Based on equipment specifications provided by Falmouth Products, Inc., Falmouth, MA.

Engineer: PJC
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APPENDIX IX



VAPOR PHASE TREATMENT OPERATIONAL COST ANALYSIS
FALCO 300 CATALYTIC OXIDIZER

s ————————————
ASSUMPTIONS / NOTES

1 - It 13 assumed that the extracted soil vapor is composed primarily of b toluene, ethyib and xylenes (BTEX).

2 - The molecular weight of hered line is 108 g/mole, P. C. Johnson et al, Groundwater, Vol. 28, No. 3, May-June 1990.

3 - The fuel value of the extracted soil vapor is assumed to be 20,250 BTU/Ib (Lowest value for gasoline).

4 - Based on information provided by PSE&G. ‘

S-Basedoni i pplied by Fak h Products, Fal h, MA, for the Falco 300.

6 - 100 percent of the lower explosive limit (LEL) of gasoline is equivalent to 13000 ppm,.

7 - Mass flow (Ibs/hr) = (scfin x ppm, X 108 g/mole) x [(1.55 x 10 (mole/R3)(min/hr)(Ab/g)(ppm ).

8 - Power available in extracted soil vapor (kW) = BTU/Ib * Ibs/hr * 2.93 x 10™ kW-h/BTU.

9 - Due to the significant fluctuation in the influent BTEX concentrations over time in the extracted soil vapor, only general trends can be established.
1t is therefore difficult to predict a finite duration of system operation to remove a given quantity of hydrocarbons. Consequently, the costs are
presented on a unit mass/volume basis.

10 - Suppl | Power Requi =Power Requi of Unit (kW) - Power Available in Soil Vapor (kW).
11 - At or above an influent soil vapor non-methane volatile organic compound (VOC) con ion of approxi ly 780 ppm,, the heat recovered from
the effluent heat exchanger is great enough to heat the influent air stream to the mini required destructi , therefore no 1 tai

power requirements are indicated, since the pre-heater does not have to operate. Slight power usage will be required upon starting/restarting the unit in
the event of a shut down as the unit must be warmed up slowly. In addition, the pre-heater will activate during normai operation in this concentration
range in order to compensate for variations in the influent soil vapor concentrations. In addition, the maximum allowable influent VOC concentration
to the Falmouth catalytic oxidizer is 2400 ppm,. Operation of the unit when influent VOC concentrations are higher than this value will require the
introduction of dilution air to reduce the combined influent to the oxidizer to less than 2400 ppm,.

12 - Granular activated carbon p pplied by Cetco, Arlington Heights, IL..
13 - Assumes $0.98/Ib for 1 tivated carbon, including vac/rebed charges.
CATALYTIC OXIDATION W/ HEAT EXCHANGER —
EXTRACTED SOIL YAPOR Days of Operation/ POWER REQUIREMENT | SUPPLEMENTAL POWER Catalytic Oxidizer Granular Activared Carbon
“%LEL _ (ppm,)’  (bwhr) W) 1000 gal BTEX® 3 a&wW" S$Month™ b BTEX  S/gal BTEX 1b/Month S/Month” &/1b BTEX Sigal BTEX
0% 0 .00 00 - 203 203 $1,397.44 - - - - " v
1% 130 0.65 35 399.21 203 164 S1,13065 3237 31484 3976 3,896.40 $8.17 $51.08
2% 260 131 78 159.60 203 25 $863.86 091 5567 5865 $6,727.60 $7.05 $42.10
3% 39 1.96 116 133.07 203 37 $557.08 $0.42 52,61 5704 5.509.56 36.64 $41.56
% 520 261 155 99.80 203 18 $330.29 $0.17 SL.O8 12079 511,837.16 $6.20 $38.80
5% 550 326 154 75,84 6.3 05 6351 $0.03 $0.17 14680 14,386.70 $6.03 $37.72
% 780 352 B3 56.53 203 0.0 $0.00 - - 17455 17,106.14 $5.98 $37.38
7% 510 457 271 57.03 203 0.0 30.00 - 4 19646 $19,252.80 $5.76 $36.06
8% 1040 522 30 35.90 203 0.0 $0.00 - - 2127 $21,684.31 $5.68 $35.54
10% 1,300 5353 3838 3992 203 0.0 $0.00 s - 27265 $26,718.16 $5.60 $35.03
15% 1.950 579 58.1 26,61 203 0.0 $0.00 N - 39322 538,535 81 5538 53368
18% 7340 .75 598 32.18 303 0.0 $0.00 - « 15439 $14,530.27 5.9 $32.43
0% 2,600 13.06 773 15.96 203 00 000 : - 50222 $49217.67 $5.16 $32.26
5% 3,250 1632 560 1597 203 0.0 5000 - ‘ 51168 $59.941.60 5.0 3144
30% 3.900 19.59 1163 1331 303 0.0 $0.00 - - 1567 $70.135.18 5150 $30.65
359 1,550 3285 356 L 0.3 00 $0.00 - - 80671 $79,057.37 E%E) $29.61
10% 3.200 .11 1550 538 03 50 $0.00 ~ ~ 50878 $89,060.55 Si67 $25.19

FALCQ300 cost sheet
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