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1.0 INTRODUCTION

Naval Station Roosevelt Roads was issued a RCRA Permit to operate a hazardous waste storage

facility in October, 1994.  The permit contained provisions for “Corrective Action” at the Station in

accordance with the Hazardous and Solid Waste Amendments (HSWA) of 1984.  Among the varied

requirements was one which mandated Phase I RCRA Facility Investigations (RFIs) at a number

of Solid Waste Management Units (SWMUs) identified in the permit.  Phase I RFIs are designed

to be a screening tool to assess whether there may be an historical or ongoing release of hazardous

waste or hazardous constituents from a unit.

The Station took the list of SWMUs and combined them into Operable Units (OUs) which addressed

groups of SWMUs having similar location, use, or expected potential contaminants.  Investigatory

work for OUs 1, 6 and 7, which contain all the SWMUs requiring Phase I investigations, were

undertaken in 1995 and 1996 and the results were provided to the EPA in a report entitled “RCRA

Facility investigation Report for Phase I Investigations at Operable Units 1, 6 and 7, Naval Station

Roosevelt Roads, Ceiba, Puerto Rico” (July 1996).

The results of the Phase I, coupled with EPA comments on the draft report received in

November, 1996 indicated the need for additional investigations at some of the SWMUs because of

evidence that releases to one or more environmental media had occurred.  It is the purpose of this

work plan addendum to provide details regarding the scope of, and rationale for, additional

investigations at apparently affected sites.  

The scope of investigatory work described in subsequent sections of this addendum only addresses

the actual work elements at each site.  All the other elements normally comprising Work Plans

(e.g., Health and Safety Plan, Quality Assurance Project Plans) rely on the Final RCRA Facility

Investigation Work Plan (Baker, September, 1995).  All sampling will be conducted in accordance

with the applicable  SOP contained in Appendix B of the Data Collection Quality Assurance Plan.

[Note: This document is Addendum 2 to the Work Plans.  Addendum 1 addressed the Tow Way Fuel

Farm (OU2) investigations.]
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2.0 ADDITIONAL INVESTIGATIONS

2.1 Introduction

Section 2.0 provides details of the proposed additional investigations.  Included in each discussion is

a description of the site background and present status, details of the proposed investigatory scope,

a detailed rationale which explains each element of the scope and a description of the intended data

use.

The sites addressed in this work plan addendum are:

! SWMU 10 (Substation 90)

! SWMU 26 (Building 544 Area)

! SWMUs 31 and 32 (Public Works Yard)

! SWMU 46 (Pole Storage Yard Covered Pad)

! AOC C (Transformer Storage Pads)

! SWMU 13 (Pest Control Shop)

! SWMU 11/45 (Building 38 Cooling Water Tunnel)

In addition, a number of general considerations related to the overall investigations are discussed in

this section.

2.2 SWMU 10 (Substation 2 - Building 90)

2.2.1 Site Background/Status

The soils in the area immediately adjacent to the substation were found to contain significant

concentrations of PCBs.  An Interim Corrective Measure (ICM) was performed at the site which

consisted of contaminated soil removal.  The ICM close-out report was provided to the EPA.

Groundwater sampling was not a part of the initial investigations or the ICM.  Based on the presence

of a significant concentration of PCBs in the soil, the potential for groundwater to be impacted was
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apparent and, therefore, a groundwater sampling effort was included in the OU 1, 6 and 7 Phase I

RFI.  The sampling effort was not successful due to site subsurface conditions.  Because the initial

sampling program did not result in obtaining sufficient groundwater information, a new sampling

program has been devised and is presented in this work plan addendum.

2.2.2 Additional Investigations

Scope

Three temporary monitoring wells will be installed at the site in the approximate locations shown on

Figure 2-1.   The borings will be made with six inch (nominal) diameter augers.  Four inch PVC riser

and screen will be lowered into the hole with the screen length sufficient to span across the water

bearing zone.  The hole will not be backfilled; however, a watertight bentonite seal will be installed

at the collar of the well to prevent the inflow of any precipitation.  After sampling, the PVC pipe and

bentonite collar will be removed and the hole will be grouted from the bottom up using a

cement/bentonite grout mixture.

A sample of groundwater will be extracted from each temporary well.  No purging or development

will be performed because of the expected small amount of groundwater infiltration.  Each sample

will be analyzed for VOCs, SVOCs, and PCBs.  The order of sample collection will be PCBs first,

VOCs second, and SVOCs last.  It may be necessary to composite samples for PCBs and SVOCs

due to the expected slow recharge of the well and the relatively large volume of sample required for

these analyses.  Upon verification of successful sample analysis, the casing will be removed from the

temporary well and the boring will be backfilled with a mixture of drill cuttings and bentonite.

In the event that an insufficient quantity of groundwater is present to obtain samples for the various

parameters, the well temporary casing will be removed and the hole will be advanced to a depth

where groundwater supplies are adequate for sampling.  A temporary two or four inch, PVC, well

will be installed at the appropriate depth using the methodology previously described.

Rationale
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Previous investigations at this site using Hydropunch® technology failed to retrieve sufficient

groundwater for analysis.  These investigations did, however, identify a water containing layer

6- inches to 1-foot thick at the approximate base of the soil column.  Since this represents the first

occurrence of groundwater below the spill zone, it represents the water most likely to show any

effect from PCBs in the soil.  It is the thought that, by using a relatively large diameter well and not

developing or purging the well prior to sampling, sufficient water can be obtained to run the

appropriate analyses.  This is especially the case if a composite sample over time is taken.  While this

is not the ideal case, the results should be acceptable since it is really the PCB results which are

desired and this analyte is least affected by the composite sampling technique.

The locations for the groundwater sampling points have been carefully selected to capture

groundwater exiting the site.  Groundwater flow is expected to be controlled by topography.  The

area is bordered to the north and west by very steep slopes.  Any groundwater flow is expected to

be to the south and southeast based on this topography; therefore, this is where the temporary wells

have been located.

Data Use

The intent of the investigation is to assess whether PCBs have migrated to the groundwater from the

soil.  Analytical data will be reviewed to see if PCBs are present.

2.3 SWMU 26 (Building 544 Area)

2.3.1 Site Background/Status

Building 544, demolished in 1990, housed a vehicle maintenance operation for at least a portion of its

existence.  The RFA conducted in 1988 found approximately 25 drums at the rear of the building,

some of which were seen to contain engine lubricating oil.  The drums were removed in 1990 and

the soil underlying the area where the drums were stored was moved approximately 20 feet and

stockpiled.  
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A soil gas survey was conducted in the area where the drums were stored and where the soils are

stockpiled.  This survey did not detect significant levels of volatile organics.  Surface soil samples

taken at the site indicated the presence of arsenic and beryllium at some points above the residential

risk-based concentration (RBC) and a variety of semivolatile constituents at low levels.

The Building 544 Area is located within the “Bundy” portion of the station.  Bundy is a primary

location for bachelor’s quarters and, therefore, it is possible that the Building 544 Area could be used

for base housing expansion at some point in the future.  This fact, plus the EPA comments on the

Draft OU 1, 6 and 7 RFI Report, leads to the conclusion that additional investigations are required

at the site.  

2.3.2 Additional Investigations

Scope

A total of 10 sampling locations have been selected to comprise the additional investigations (see

Figure 2-2).  Seven of the locations are within the SWMU and three are well outside the SWMU

area and will serve as background sampling points.

Surface soil samples will be obtained at each location from the soil just below the root zone in

accordance with the appropriate SOP as contained in the original approved RFI Work Plans

(September, 1995).  A boring will be advanced at each location with a hand auger to a depth of

approximately three feet.  The soil from approximately two and one-half to three feet will be retained

and submitted for laboratory analysis.  

Each sample collected will be subjected to analysis for:

! Arsenic

! Beryllium

! VOCs

! SVOCs

! PCBs
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Rationale

The sampling density selected will result in samples being obtained on 30-foot centers at the most

and, in many cases, much less (when considering the initial sampling points also).  This will provide

sufficient areal coverage and data quantity to characterize the surface and subsurface soils.

The presence of arsenic and beryllium above residential RBCs was noted by the EPA in their

comments. While this is not disputed, the concentrations are likely the result of background conditions

(based on work performed at other areas of the station) and do not represent a release from the

SWMU.  This area is relatively remote from other SWMUs and the area where background

information was obtained; therefore, site-specific background data will be developed utilizing the three

points indicated on Figure 2-2.

Data Use

The data from this investigation will be combined with that available from the first effort.  A full

Human-Health Risk Assessment (HHRA) will be performed using all the data.  Arsenic and

beryllium, should they continue to be detected, will be carried through the risk assessment; however,

any risk posed by concentrations of these species which are statistically within background levels will

be discounted.

2.4 SWMUs 31 and 32 (Public Works Yard)

2.4.1 Site Background/Status

The area is comprised of open parking/storage areas adjacent to Building 31 which houses the

Station’s Public Works Department.  SWMU 31 was used for the management of waste vehicle oils

and SWMU 32 contained numerous scrap batteries during the initial RFA.  Neither area is presently

utilized for waste management activities.
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The draft Phase I report indicated that there was no unacceptable risk posed by the areas for

continued industrial use.  It is the Navy’s intent to place a land-use restriction on the site limiting it

perpetually to industrial uses.  However, A.T. Kearney comments regarding the risk assessment for

dioxin caused this to be recalculated with the result being that a slight risk to on-site workers was

posed by the low level of dioxin present.  It should be noted that no dioxin waste was managed at the

site nor did waste burning take place.  The result of the recalculated human health risk indicates the

need to perform additional sampling at the site.

2.4.2 Additional Investigations

Scope

Eight surface soil samples are proposed at approximately the locations shown on Figure 2-3.  The

samples will be obtained from the zone 3 to 9 inches below the ground surface.  Samples will be

analyzed for dioxins only.

Rationale

The depth of sampling selected is designed to avoid the large gravel pieces that work their way to

the surface when repeatedly traversed by vehicles.  Sampling at this depth will allow the collection

of a more representative soil sample.

The area of sampling includes the possible location of “previous uncontrolled storage,” and the area

immediately adjacent.  It should be noted that dioxins were not found at SWMU 31 and 32 and was

only detected at an unquantifiable level in sample 31SS02 and at measurable levels in sample 31SS04

which were both taken in the “uncontrolled storage” area.  Samples taken between these locations

did not contain detectable  dioxin.  Therefore, sampling is concentrated in the area where previous

detection of dioxins occurred.  

Data Use
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The risk assessment indicated a slight risk to on-site workers was driven by the single sample taken

at 31SS04.  The data gathered in this additional sampling will be combined with that from the previous

round and a new risk will be calculated.

2.5 SWMU 46 (Pole Storage Yard Covered Pad)

2.5.1 Site Background/Status

The site was originally listed as a SWMU based on the presence of electrical equipment and scrap

on the pad during the initial RFA.  The reinspection conducted in 1993 found the pad to be empty,

however, it was kept as a SWMU because of its former use.  Since that time, the pad has been

upgraded with spill control measures and is being used for an under 90-day storage facility by the

base operations support contractor.

Initial investigations at the site indicated relatively low levels of some semivolatiles, arsenic and

Aroclor-1260.  The arsenic is likely naturally occurring based on knowledge of background

conditions.  PCB is the major constituent of concern even though the concentrations are relatively

low ranging from a maximum of 3.6 ppm to non-detect in the samples.  This notwithstanding, the

EPA has requested full characterization of the surface and subsurface soils in the area of the pad.

2.5.2 Additional Investigations

Scope

Fifteen additional surface soil samples are proposed at the approximate locations shown on

Figure 2-4.  Sampling methodology will be in accordance with the applicable SOP as provided in the

Final RFI work plans.  Combined with the initial investigation, the total number of surface soil samples

will be 26.  

Thirteen random locations have been selected for subsurface soil sampling.  Emphasis was placed

on obtaining subsurface samples near the pad.  At each location, a hand auger will be advanced to
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three feet depth.  The sample portion from two and one-half to three feet will be retained for

laboratory analysis.  Should insufficient sample volume be obtainable from this zone, the hole will be

advanced another six inches.

Three additional surface soil samples will be obtained in the area formerly designated “Contaminated

Soil Area”.  The samples will be taken from sites immediately north, east and west of the area as

shown on Figure 2-4.

All the samples will be subjected to laboratory analysis for semivolatile organics, PCBs, arsenic and

beryllium.

Rationale

The scope of the investigations is designed to fully characterize the surface and subsurface soils at

the site as requested by the EPA.  Having samples both close to and away from the pad will allow

an assessment of contamination extent to be made and will identify any hot spots immediately

adjacent to the pad.  Also, the number of samples to be obtained will allow a full human health risk

assessment to be calculated.  It is the Navy’s intent to place a “land-use restriction” on the site

limiting it perpetually to industrial uses.

The analytical parameters selected are based on the findings of the initial investigation.  Only those

suites of analytes in which positive detections were seen are being repeated in these additional

investigations.

Data Use

The data from the additional investigations will be combined with that from the initial work to form

a unified database.  This database will be utilized to perform a full human-health risk assessment.

Both residential and industrial health risks will be assessed; however, the site will be restricted to

industrial land use in perpetuity by the Navy.
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2.6 AOC C (Transformer Storage Pads)

2.6.1 Site Background/Status

AOC C was originally included in the corrective action provisions of the RCRA permit based on the

fact that numerous transformers and other electrical equipment were being stored on the pads prior

to off-site disposal.  There were oily stains noted both on and off the pads.  

An initial investigation was performed which included 12 surface soil samples.  PCBs were found

in six of the 12 samples with the highest concentration of 5,200 ppm in one sample at the western end

of the northernmost pad (see Figure 2-4).

During maintenance activities at the site, in preparation for the 1996 hurricane season, the soils in the

vicinity of the pads was inadvertently stripped to a depth of up to approximately one foot and

stockpiled nearby.  This stockpile was rigorously characterized and, with the consent of the EPA, the

pile was disposed in the base landfill.  This action was taken based on the fact that the highest level

of PCBs seen in the pile was 8.6 ppm.

The soils originally characterized in the OU 1, 6 and 7 investigations have been removed from the

site; therefore, a recharacterization of the site is necessary.  In addition, the EPA has indicated that,

since there were significant concentrations of contaminants seen in the surface soil before it was

removed, both the surface and subsurface soils need to be fully characterized.

2.6.2 Additional Investigations

Scope

Twenty-six surface soil samples will be collected at the approximate locations shown on Figure 2-4.

It should be noted that 12 of the sample locations generally coincide with the points originally

sampled.  Sampling methodology will be in accordance with the applicable SOP contained in the Final

RFI Work Plans.
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Fourteen subsurface soil samples will be obtained using a hand auger at the locations shown on

Figure 2-4.  In each boring, cuttings from the zone between two and one-half and three feet will be

retained for laboratory analysis.  Should an insufficient volume of soil be available from this zone, the

boring will be advanced an additional six inches to provide an acceptable quantity of sample.

Each sample will be analyzed for volatile and semivolatile organics, PCBs and Appendix IX metals.

Rationale

The areal distribution of sampling points will provide adequate coverage to detect releases and fully

characterize the soil both near the pads and in the general area which could reasonably be expected

to be affected by releases from the storage pads.  It should be noted that subsurface samples are

concentrated in the immediate vicinity of the pads as this is considered to be the area where

extensive or repeated releases could have occurred which may have driven contamination deeper

into the soil zone.

The analytical suites selected provide for analysis of all the constituents detected in the first round

of sampling.

Data Use

The analytical data will be used to assess the areal and vertical extent of contamination, if any.  A

human-health risk assessment will be performed on the data for both the residential and industrial

land-use scenarios.  The residential scenario will only be provided for information since it is the

Navy’s intent to place a “land-use restriction” on this property that will relegate it to industrial use

in perpetuity.

2.7 SWMU 13 (Pest Control Shop)

2.7.1 Site Background/Status
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SWMU 13 has been subjected to three previous investigations each of which has further defined

conditions at the site.  It has been determined that there are no unacceptable risks posed by the

surface soils at the site and, therefore, no additional characterization is required for this media.  There

is unacceptable risk posed by the sediments in the drainage ditch, especially in terms of the potential

ecological receptors.  Finally, although groundwater was sampled in the very early investigations,

there is no detailed understanding of groundwater flow at the site nor has it been adequately

demonstrated that groundwater is unaffected.  Based on these conditions, additional investigations

will be performed at the site addressing groundwater and sediments.

2.7.2 Additional Investigations

2.7.2.1 Sediment Investigation

Scope

A single surface sediment sample will be taken from the drainage ditch at the furthest possible point

north of the site.  The approximate proposed location of this sample is shown on Figure 2-5.  This

location will serve as a background point for data comparisons.

Deep sediment samples will be taken at the approximate locations shown on Figure 2-5.  A boring

will be advanced with a hand auger to a depth of three feet.  The samples obtained from 1-1/2 to

2 feet and 2-1/2 to 3 feet will be retained for laboratory analysis.

Shallow sediment samples will be taken at the approximate locations shown on Figure 2-5.  It should

be noted that these samples will be taken on the side wall of the drainage ditch at a similar centerline

position of a deep sediment samples.  This strategy will provide information on the extent of

contamination on a cross-sectional basis.

As can be seen on Figure 2-5, the drainage ditch enters a concrete headwall and goes underground

at the south end of the large concrete pad.  Little is known regarding this drainage system.  It will be

one of the efforts of this investigatory program to search for old drawings of the system and to
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physically walk the drainage ditch to attain an understanding of what happens to the drainage once

it exits the site.

If the drainage resurfaces farther down, the surface sediments in the ditch will be sampled.  If the

drainage system does not reappear on the surface, the first catch basin downstream of the site will

be accessed and a sample taken of the sediments, if any are present.

Analysis of all the sediment samples will be for volatile and semivolatile organics, Total Organic

Carbon (TOC) and pesticides.

Rationale

The background sample is required for two reasons.  First, it will be used as a point of comparison

for downstream drainage samples to ascertain the effect on the drainageway sediments from the site.

Second, the background sample will be used to assess the possibility that contamination is being

imported to the site through flow in the drainage ditch.

Deep sediment samples are required to provide information about the depth of contamination.

Samples will be obtained from the center of the ditch since this area is expected to be the most highly

contaminated and has the most potential for exhibiting contamination at depth.  The information

obtained will be used in the analysis of possible corrective measures since it will provide details of

the quantity of sediments/underlying soils that may be affected.

Sidewall sediment samples will be used to assess the extent of contamination away form the

centerline of the drainageway.

Off-site ditch sediments will be sampled to see if contamination has migrated away from SWMU 13

via the drainage.

The analytical suites selected for this program (VOCs, SVOCs and pesticides) will be sufficient to

adequately characterize the nature of site-related contamination.  Their selection was based on the
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results of previous investigations in which only significant detections were members of these

analytical groups.

Data Use

The information obtained from the sediment sampling program will be used to assess the extent of

contamination knowledge of the extent of impact will allow the full analysis of remedial options.  In

addition, human-health and ecological risks will be reassessed to ascertain the extent of corrective

measures required and to establish clean-up goals should remediation be required.

Downstream drainage sampling results will be used to determine whether contamination has migrated

off-site and whether additional characterization or remedial work is warranted.

2.7.2.2 Groundwater Investigations

Scope

There are four existing monitoring wells at the site which were installed during the confirmation

study.  The condition of the wells will be assessed and, if apparently useable, the wells will be

redeveloped and sampled as a part of this investigation.  If any of the existing wells are found to be

damaged beyond repair or are unusable for some other reason, these wells will be abandoned

(grouted in place) and replaced.  

Three new wells will be installed in the approximate locations shown on Figure 2-5.  Soil samples will

be obtained on 5-foot centers or less, as deemed appropriate by the field geologist.  This sampling will

only be for stratigraphic description and groundwater occurrence purposes; no samples will be

retained for laboratory analysis.  Once the boring is complete, a 2-inch diameter, PVC well will be

installed.  The well will be equipped with a 10-foot screen which will extend approximately eight feet

into the uppermost water bearing unit.
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The new monitoring wells will be developed and a groundwater sample will be obtained for laboratory

analysis of volatile and semivolatile organics and pesticides.

One complete set of water level measurements will be obtained from all of the wells when they are

in equilibrium (e.g., before development activities or a suitable period of time after sampling).  These

measurements will be used to prepare a potentiometric surface map for the site.

Rationale

There is significant pesticide contamination present in the drainage ditch and, while posing no

human-health risk, there are also pesticides in site soils.  Based on this, there is the possibility that

contamination has migrated downward to the water table.  It is for this reason that groundwater will

be sampled.

The groundwater measurements will be used to construct a potentiometric surface map of the site.

This will provide information regarding groundwater flow patterns and rates that could be used to

predict contaminant migration direction and rate should any be detected.

The well locations have been selected to provide reasonably full coverage of the site.  Existing well

18GW01 will serve as background.  Groundwater flow, based on the topography, is expected to be

toward the south or southeast.  The wells have been located so as to not only monitor groundwater

directly under the site, but also to intercept flow as it exits the site.

The groundwater analytes selected mirror those for sediment and are reflective of historical findings

at the site.

Data Use

The data will be used to assess whether contamination has migrated to the groundwater.
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2.8 SWMU 11/45 (Building 38 Cooling Water Tunnel)

2.8.1 Site Background/Status

The cooling water tunnels associated with Building 38 have been the subject of numerous studies

over the past years.  The most recent program was an Interim Corrective Measure designed to clean

out the tunnels and remove them as a potential continuing release source. [Note:  The Revised Final

ICM close-out report will be available shortly.] During the cleaning of the tunnel interior, it became

evident that the tunnels were not tight since a large quantity of water (apparently groundwater) was

entering the tunnels.  At one point where water inflow was particularly heavy (approximately five

manways away from the building towards Puerca Bay), the ICM contractor dug a test pit to see if

the cause of the inflow could be determined by looking at the outside of the tunnel.  This proved to

be a fruitless endeavor in terms of its goal, but did provide significant information regarding site

conditions.  When the subsurface soils near the tunnel were exposed they were found to be heavily

oil stained.  Based on this finding, an investigation of the soils surrounding the intake tunnel appears

warranted.  [Note: The tunnels have now been filled with concrete and do not contain water;

therefore, they cannot act as a continuing release point.]

2.8.2 Additional Investigations

Scope

The soils surrounding the entire length of the intake tunnel leading to Puerca Bay from the building

will be investigated using Geoprobe® technology.  Geoprobe® borings will be made on approximately

50-foot centers along the tunnel as shown in concept on Figure 2-6.  Borings will be staggered on

both sides of the tunnel.  A second and third set of borings will be made on 100-foot centers on both

the north and south side of the tunnels.  These lines of borings will be made approximately 50 feet

away from the tunnel on each side.  

Each boring will be advanced to a point a minimum of two feet below the tunnel invert or to the water

table.  The borings will be continuously sampled to the depth of the tunnel and the subsurface
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stratigraphy will be visually logged by the site geologist.  The Macro sampling barrel will be used for

all borings.  This barrel uses a clear plastic sleeve in which to collect the sample in either two or four

foot lengths depending on the ease of advance.  Having the clear sleeve allows for visual examination

of the entire length of the boring.  Samples from any hole exhibiting contamination (either through

visual, olfactory or instrumental [PID/FID] evidence) will be retained for laboratory analysis.  Should

no contamination be seen, a sample from every other boring, taken from the depth equivalent to the

top of the groundwater table, will be submitted for laboratory analysis.

If contamination is evident in soil samples taken from the outer row of borings (i.e., those 50 feet

away from the tunnel), another boring will be made 50 feet further away from the tunnel to assess

subsurface conditions.  This approach will continue until a boring is completed that has no evidence

of contamination.  All borings completed following this strategy (including the last “clean” boring) will

be sampled and a portion retained for laboratory analysis.

Laboratory analysis will be performed on each sample for the following:

! Volatile organics

! Semivolatile organics

! PCBs

! Appendix IX metals

! TPH

In addition to subsurface soils, it appears prudent to also investigate groundwater in the vicinity of the

tunnel.  Temporary wells will be installed in every second boring.  These wells will consist of three-

quarter inch PVC screen and riser placed within the Geoprobe® hole.  The screened interval will be

long enough to extend well above the groundwater to ensure that any free product which may be

present can enter the well.  Each of the temporary wells will be sealed at the surface so that any

precipitation cannot enter the well bore.

The temporary wells will be allowed to sit a minimum of 12 hours (and a maximum of 24 hours) prior

to sampling.  Prior to sampling, a clear, disposable bailer will be lowered into the hole very slowly and

carefully.  The bailer will be recovered before it is full to ascertain if any free product is present.
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[Note: the use of an interface probe is not possible because its tip will not fit in three-quarter inch

PVC.  A larger well casing is not compatible  with the Geoprobe® equipment.]  No purging of the

well will be performed in order to maintain a sufficient quantity of water for all the various laboratory

analyses.  Samples may be obtained by compositing multiple well volumes; i.e., the well may need

to be evacuated multiple times over a period of some hours in order to obtain a sufficient volume for

analysis.  The order of sampling will be VOCs, SVOCs, PCBs, metals, TPH, and TOC.

Free product will be sampled at the rate of one sample per each four wells in which it is found

(starting with the first well containing free product).  The samples will be analyzed for VOCs,

SVOCs, PCBs and Appendix IX metals.

Sediment sampling at the intake entrance in Puerca Bay was done as part of the Supplemental RI/FS

performed at the site.  The single sample obtained showed evidence of contamination potentially

related to releases from the tunnel.  

Based on this, an expanded sampling program is proposed as follows:

! One sediment sample will be collected at the mouth of the tunnel.

! A series of three samples will be taken in an arc approximately 50 feet away from

the mouth of the tunnel.

! A series of three samples will be taken in an arc at a distance of approximately 100

feet from the tunnel mouth.

! Two samples will be taken 200 feet from the tunnel.

The proposed array of sampling points is shown on Figure 2-6.  All samples will be obtained using

a sampling dredge.

Analysis of the sediment samples will be for the same parameters as used for the tunnel soils with

the addition of Total Organic Carbon.
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Rationale

The planned array of borings will provide samples for an assessment to be made of the nature and

extent of any contamination which may be found.  Geoprobe® technology is proposed because it

allows the rapid advancement of borings to obtain both soil and groundwater samples without the

need to install permanent monitoring points.  It is also financially attractive in that it allows many more

sampling points to be accessed which provides for a cost-effective use of government funds.

The analytical suites proposed were selected based on the findings from previous sampling efforts.

The potential contaminants which could have been released from the materials in the tunnel are all

represented by these analytical suites.

The array of sampling point sin the Puerca Bay will provide sufficient information to assess the extent

of release from the tunnel to the sediment.

Data Use

The data obtained from these investigations will be used to assess risk to human health and the

environment posed by any contamination found in the subsurface soils, groundwater or sediments

associated with the intake tunnel.  In addition, the investigations have been carefully designed to

provide sufficient information for the analysis of all possible remedial alternatives should a corrective

measure study be necessary.

2.9 Miscellaneous Investigation Considerations

This section contains some miscellaneous investigations and related work that are required for the

work proposed in the previous sections.

2.9.1 Surveying
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All sampling locations will be flagged in the field and will be surveyed using established control.  This

surveying will be performed by the firm which did the previous work to ensure that the same level

of survey quality and detail is attained.

2.9.2 Data Validation

All laboratory data generated by these investigations will be subjected to independent, third party,

validation.  The EPA Region II Data Validation SOPs agreed to prior to full approval of the original

RFI workplans will be followed.  The same firm which has performed data validation for the previous

RFI steps will continue.  This will ensure that the same techniques are followed and that an

equivalent review of the data is performed.

2.9.3 Laboratory Analysis

All laboratory analyses will be performed in accordance with the methodologies contained in the

approved Final RCRA Facility Investigation, Naval Station Roosevelt Roads, Puerto Rico (Baker,

September, 1995) Work Plans.

2.9.4 Investigation Derived Waste (IDW)

The only investigation derived waste expected to be generated during this program will be at

SWMU 13 where well installation, development and sampling will be performed.  These wastes will

be managed in accordance with the SOP contained in the Final Work Plans.

At SWMU 10 where temporary wells will be installed, the cuttings will be retained until groundwater

is sampled.  When the temporary well is abandoned, the cuttings will be mixed with powdered

bentonite and use as boring backfill.

Wastes generated by hand augering are limited to very small amounts of cuttings.  Likewise,

Geoprobe® work produces little cuttings.  Any cuttings which are remaining after this work will be
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mixed with powdered bentonite and returned to the hole from which they came.  As much as

possible, soils last out of the hole will be placed first thereby approximating original stratigraphy.  

2.9.5 Standard Operating Procedures (SOPs)

All the SOPs required to complete the investigations described herein are provided in the Final RFI

Work Plans (September, 1995) with the exception of the work involving the Geoprobe®.  This SOP

has been included as Appendix A.
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3.0 SCHEDULE

Figure 3-1 shows the schedule for the additional RFI work described in Section 2.0.
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DIRECT.-PUSH SOIL AND GROUNDWATER SAMPLING 

1.0 PURPOSE 

The purpose of this SOP is to describe the methods and procedures involved in conducting direct-push soil and 
groundwater samphng. 

2.0 SCOPE 

The methods described in this SOP are applicable to collection of direct-push soil and groundwater samples. 
Direct-push methods provide rapid means of collecting subsurface soil samples while minimizing surface 
disturbance and reducing the volume of soil cuttings generated. In addition, representative groundwater samples 
can be collected without i&aUation of costly monitoring wells. This SOP does not include description of generic 
soil and groundwater sample collection procedures or decontamination requirements as these items are detailed 
in other SOPs. Rather, this SOP concentrates on requirements and procedures specific to direct-push sampling 
practices. 

3.0 DEFINITIONS 

Direct Push Refusal - Typically defmed as penetration at a rate of less than one foot per minute. 

Intemal Friction Anple (Cr, -value) - Resistance to shear faihue 

Hvdraulic - Operated by the resistance offered or the pressure transmitted when a quantity of liquid is forced 
through a small orifice or tube. 

Percussion - Operated by striking or banging. 

Vadose Zone - Zone of aeration. Zone above the water table. 

4.0 RESPONSIBILITIES 

Proiect Manager - The Project Manager is responsible for ensuring that project-specific plans are in accordance 
with these procedures, where applicable, or that other methods to be used have been approved. The Project 
Manager is responsible for documenting procedures that deviate fkom those presented herein. 

Field Team Leader - The Field Team Leader is responsible for selecting and describing the specific sampling 
techniques and equipment to be used, and documenting these in the Sampling and Analysis Plan. It is also the 
responsibility of the Field Team Leader to ensure that these procedures are implemented in the field and to ensure 
that pemonnel performing sampling activities have been briefed and trained to properly execute these procedures. 

Sampling Personnel - It is the responsibility of the field sampling personnel to follow these procedures, or to 
follow docurnented, project-specific procedures as directed by the Field Team Leader and the Project Manager. 
Sampling personnel are responsible for the proper acquisition of direct-push soil and groundwater sarnples. 
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5.0 PROCEDURES 

Prior to selecting sample locations, an underground utility search is recommended. The local utility companies 
or Plant utility personnel can be contacted and requested to mark the locations of their underground litres. 
Sampling plans or designs can then be devised accordingly. General Procedures are discussed in the following 
subsections. Detailed SOPs for specific equipment are typically available fiom the direct-push subcontractor or 
equipment manufacturer. 

5.1 Equipment 

Direct-push sampling devices typically consist of a 1-inch outside diameter (O.D.) stainless-steel probe that is 
mounted to the back of a cargo van, pick-up truck, or utility van. The probe or core barre1 is pushed through the 
soil zone using a combination of the vehicle’s static weight and hydraulic hammer percussion. Hydraulic pumps 
that are beltdriven by the vehicle’s engine are used to power the probing device. The force applied by the static 
weight of the vehicle is controlled by the total weight of the vehicle, the distance fiom the probe to the vehicle, 
and the weight distribution of the vehicle. 

The probing device may be advanced to depths of 20 feet in fine-grained soils with low interna1 fiiction angles 
(Le., low @-values). Beyond the maximum depth achievable using only the static weight of the vehicle, the 
probe is advanced using a combination of the vehicle’s static weight and hydraulic percussion hammering. 
Percussion hammering is also required to penetrate resistive layers such as hard pan, dense sands, gavels, frozen 
strata and fil1 material. Probes typicaIly cannot penetrate competent bedrock or cemcnted soils. Refusal is 
defmed as penetration at a rate of less than one foot per minute. ’ 

Many of the carrier vehicles are equipped with mobile laboratory units with a wide range of analytical 
capabilities. Commonly used canier vehicles and samphng equipment are shown in Attachment A. Typically, 
selection of vehicle type is based on the following factors: 

0 Availability 
l Cost 

0 On-site analytical capabilities 
0 Site access 
0 Soil conditions 
0 Required depth 

In the event that vehicle access to sampling locations is precluded by site conditions (trees, brush, terrain, 
swamps, etc.) manually operated portable units are available. 

Certain direct-push samphng methods require the use of standard auger dril1 rigs and dril1 rods in lieu of carrier 
vehicles and probe rods. 
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5.2 Soil Sampling 

There are two general methods of collecting subsurface soil samples via direct-push methods: (1) Small quantity * 
sampling; and (2) Large quantity sampling. 

Sn-d quantity samples are collected by disengaging an expendable point from the bottom of the probe, retracting 
the probe rods upward approximately 3 to 6 inches, and redriving the rods. The sampler is filled with soil that 
has collapsed into the hole or soil cut fiom the wall of the hole. This method is not recommended as removing 
the sample fi-om the probe can be diflicult, recovery is limited to a small quantity of soil and sample disturbance 
may be excessive. 

Large quantity sampling entails attaching a sampling device to the bottom of the probe rods and pushing the 
device through the desired sample interval. A drive point, which is attached to a piston rod inside of the sample 
collection tube, is aEíxed to the bottom of the sampler. Above the desired sample interval, the sampler is pushed 
through the soil with the point intact at the bottom of the sampler to prevent soil fiom entering the sampler. Once 
the desired sample interval is reached, a stop pin is removed from the probe rods allowing the point to retract 
through íhe sampler as the device is pushed downward and soil enters the sampler. Soil samples may be collected 
at continuous intervals until the total depth is achieved. 

A variety of samplers are available that yield samples ranging from 8 inches to 4 feet in length and 0.96 to 2.125 
inches in diameter. Sampling sleeves constructed of brass, acetate, TeflonTM or plastic may be inserted into 
select samplers to facilitate sample handling and visual impection, maintain sample integrity, and me& regulatory 
requirements. 

An SOP for a commonly used direct-push soil sampling device is presented as Attachment B. 

5.3 Groundwater Sample Collection 

There are several types of devices available for collecting groundwater samples via direct-push methods. 

One commonly employed method entails advancing a probe rod to the desired depth and disengaging an 
expendable tip (by methods discussed above) thus all- groundwater to migrate into the probe. Groundwater 
samples then are collected by inserting smalldiameter flexible tubing with a bottom check valve through the 
probe rod and into the zone of saturation. The tube is oscillated vertically creating a momentum pumping action 
to draw water into the tubing. In areas of shallow groundwater within relatively permeable strata, this action may 
be suflícient to convey water to the st&c.e. Where depth to groundwater is excessive or the strata is of relatively 
low permeability, groundwater may be conveyed to the ground surface by filling as much of the tubing as 
practica1 (by the momentum pumping method) and retrieving the tubing to the ground surface. 

Slotted well points may also be driven to the desired depth and sampled via small diameter tubing as discussed 
above or by means of a small diameter bailer. A drawback associated with this method is that the screen is not 
shielded as it penetrates through the vadose zone and may be exposed to contaminants present in soils present 
above the zone of interest. Operating prczedures for a commonly used well point groundwater sampler is 
presented as Attachment C. 
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Protective sheathes or outer rods are available that are placed around direct-push groundwater sampling well 
points and retracted as the sampler is installed at the desired depth. These devices typically are available to 
evacuate groundwater samples by either bailing or by retrieving the sampling tool once it has filled with ground 
water. 

The bailing method is typically used when the water-bearing layer to be sampled is relatively thin, if it is 
necessary to sample the upper portion of a layer (e.g., when floating contaminants are present), or when a large 
volume of sample is required- A sacrifícial plastic screen (typically 4.5 feet long) with a bottom cone is inserted 
into the protective outer rod and secured with an 0-ring to hold the screen inside of the outer casing and prevent 
soil particles or water f?om entering the screen as the device penetrates the strata. The apparatus, which is 
attached to a string of dril1 rods is hydraulically pushed fiom either the ground surface or from the bottom of a 
borehole to the desired interval. A standard auger drill rig is typically required to push and retrieve the apparatus. 
Once the desired dcpth is achieved, the protective outer rod is retracted. The sacrifícial point and screen section 
are held in place by overburden pmssure and soil fiidion, and the screen is exposed to the surrounding formation. 
Groundwater samples are acquired by passing a small diameter bailer tbrough the drill rods into the screen. 

Groundwater sample collection via sampler removal entails installing the sampler a minimtmr of 5 feet below the 
groundwater sut-face and subsequently retracting the sampler to separate the unit f?om the expendable bottom 
drive point. Once the bottom point has been separated from the sampler, groundwater is fiee to enter the sampler 
and is retaincd inside of the sampler via a bottom check valve. The full sampler is then retrieved to the surface. 
This method typically yields slightly over 1 Liter of groundwater sample. 

A user’s guide for a commonly used sheathed groundwater sample collection screen point is presented in 
Attachment D. 

Each of the sampling devices discussed above must be driven a minimum of 3 to 5 feet below the groundwater 
surface. With tbe exception of the sampler removal method, peristahic pumps may be used to convey the 
groundwater samples to the surface. 

Factors influencing the selection of direct-push groundwater sampling method include: 

Cost 
Availability 
Depth to groundwater 
Soil conditions 
Permeability and thickness of water-bearing zone 
Sample site access 
Regulator preferentes 
Sample volume requirements 
Analytical parameters 
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6.0 QUALITY ASSURANCE RECORJX 

Quality assurance records kept by the direct-push subcontractors will vary between fums . The Baker 
Representative’s field log book will also serve as a quality assurance record and shall include at a minimum the 
following tiormation: Project name and identification number; date; field personnel; name of subcontractor; 
equipment; names of drilhng/operating personnel; weather; site conditions; sample times and locations, and 
documentation of pay items (footage, samples collected, clearing, etc.). 

Project plans should include QA/QC specific requirements for the collection of direct-push soil and groundwater 
samples. 

7.0 REFERENCES 

1. Christy, Thomas M., and Stephen C. Spradlin. The Use of Small Diameter Probing Equipment for 
Contaminated Site Investigation. Geoprobe Systems. Salina Kansas. 

2. Cordry, Kent E. HydroPunch User’s Cuide. Edition 070 193. QED Ground Water Specialists, Ann Arbor 
Michigan. 

3. Eastern Research Group, Inc. Subsurface Characmrization and Monitoring Techniques: A Desk Referente 
Cuide. Volume 1: Solids and Ground Water. Prepared for Center for Environmental Research Information, 
US Enviromnental Protection Agency. May 1993. 

4. Geoprobe AT Series Large Bore Soil Sampler Standard Operating Procedured (SOP). Technical Bulletin 
No. 93-660. September 21,1993. 
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Introd.uction - Ge’oprobe Machines 
! 

.F What is a Geõprobe? 
B 
Z 

A Geoprobe is a hydr&lically-powered, 

z percussion/probing machine designed specifically 
c: 
s 

for use in the Environmental Industty. The fkst 
Geoprobe was built for the Environmental 
Protectio~~Agency in 1988. 

WI probing techniques can be thought of as a 
subcategory of what ar9 commonly referred to as 
“Direct Push” teniques. Direct push refers to 
tools arid sensors that are inserted into the ground 
without the use of drilling to remove soil and make 
a path for the tool. A Geoprobe relies on a. 
relatively small arriou.nt of static (vehicle) weight . 
combined with percussion as the energy for 
advancejnent of a ttil string. 

Using a Geoprobe, you can drive tools to obtain 
continuous soil cores or discrete soil samples. .You 
can drive samplers to obtain groundwater samples 
or vapor samples: You can insett permanent 
sampli!g ímplants and air sparging points. You 
can drive a conductivity sensor probe to map 
subsurface 
lithology. IA fact, 
the Geoprobe has 
beenusedto- 
perform all of 
these functions to 
depths of 1 oO-feet 
(30 m) or mofe. 

* You will fini 
i Geoprobe 

equipment on four 
continents and 
places in between. 
You will find it 
used in WT 
investigations, 

-.. property audits, 
Superfund sites, 
remediatíon 
projects, and 
research. Its uses 
are as diverse as 
its users. 

Chqkbe ModelS400 (lefú and Mo&! 4200 
The Newest Models from the Originators of Percussion SoiLProbíng. 

How does a Geoprobe work? 
Soil~ probing equiptit is typically used for site 
investigations to d&ptis of 30 to 60 feet (9 to 18 m). 
However, ibis range ís elusive and constantly 
increasing as better probing equipment is produced. 
Ceoprobe soil probing equippxnt has been’used to 
depths exceeding 1 OO feet 0 m) in many areas of 
the United Sta&. 

Ceoprobe is a hydrauli&lly-@wered soíl 
probing machine which uses static forte and a 
percussion hammer to advance small diameter 
samplíng tools into the subsurface to collect soil 
cores, groundwater samples, and soil gas 
samples. 

It’s hydraulically powered either from a vehicle 
or an auxiliary engine. 

It utilizes static forte and the dynamic percussion 
forte óf the awesome CH-40 Soil Probing 
Hammer to advance small diameter sampling 
tools. 

It rearranges particles in the subsurface by 
application of weight and percussion to advance 
a tool string and produces no cuttings in the 
process. 

¡t can dril1 through sutface pavements 12 ìnches 
(305 mm) or more in thickness and pro& 
beneath them. 

It can be used for colleciing soil iores, 
groundwater samples, ãnd soil gas samples. A 
probing tool is also avaìlable to make continuous 
logs of soil conductìvity and probe penetration 
rates. 

Q 
[IGeoprobe Systems _ 



Introduction - Geoprobe Machines 

1 The Geoprobe Benefits ? . . 
Geoprobe equipment has redefined the way sites are 
investigated in the Environmental Industry- In many areas of 
the country, Geoprobe machines and tools have displaced 
traditional drilling meeods as the preferred mode of 
collecti,ng subsutface samples. There are numerous reasons 
why Ceoprobe techniquq have found such wide acceptance 
in the field. Among these reasons are the following: 

l No cuttings are pro&~ced during the sampling process. 

l Probing is fastz typical penetration rates are from 5 to 25 
feet (2 to 8 m) per minute. 

l Mobili2;ation ìs quick and economical. 

l The sampling process is fast; 2040 sample locations per 
day. 

l Probing machines are easy to operate and relatively 
simple to maintain. 

l Probing tools create small diameter’holes which 
minimize surface disturbance. 

l Geoprobes fold compactly a’nd store in cargo vans or 
ttuck toppers where $e unit and tools can be locked 
and secured. 

I 
l Geoprobe ma*in& h&e lower capital costs and are 

more economical to operate than rotary drilling 
machines. 

l Geoprobes can be used to sample all subsuiface media 
including soil, groundwater, and soil gas. 

Taking soil samples 
with the Ceopfobe 
&4odel4220 Mule. 

- 

Sampling proce- 
dures produce no 
cottings. 

. 

Geoprobe hWlel4200 Oeftl and Mode~5400. 

What types of Geoprobe Machines are there? 
There are five GeoprÓbe Modek 

l Model5400 @age 1 .l) 
l Model4200 @age 1.5) . 

l Model54OU Qage 1.9) 
l Model42OU @age 1 .13) 
l Model4220 @age 2.1) 

What about Mobil; Laboratoriei? 
There are severa1 optipns available: 

_, 

l Custom built to 

vehicle ora 
trailer. 

cieoprobe can custom design a 
mobile laboratory to wofk In 

5ee page 3.1 for 
details. 

con&nction W-WI your soil probi?g 

What about Training? 
We offer complete training on all soil probing and laboiatory 
systems sold. 5ee pages 1 .17 and 3.10 for ínformation. 

How can I Purchase a Geoprobe? 
Tips and guidelines on purchasing a complete $ystem are 
provided on page 14.1. We’ve seen to the details so you 
don? have to. 



. Soil Samphg Took L Introduction 

-Large Bore Soil Saniplers 
A Closed Piston Sampler for Soil Sampling at Discrete Depths 

Patented des@* állows samplers to remãin completely 
sealed while driven to depth. 

Large Bore Sampler recovers 22-inch iong x l-0625-inch 
diameter (559 mm x 27 mm) core, 320 mL ín volume to 
depths of over 60 feet (18 m). 

Samplers are pushed or driven to depth. 

l Generks no cuttings during sampling. 

l Liners are available in CAB (clear plastic), brass, stainless 
steel, and PTFE fTeflon% 

Find a detailed description of the Large Bore. Sampler and a list of 
parts beginning on page 6.2. Operating instructions are provided 
ín Appendix A. 

\ 

lhe Macro-Core Soil Sampkr can now be used in an open tube 
or closed piston configuration. 

- A discrete soil &ple is obtained using the Large 
Bore Sol1 Samplei. 

-.. 

. R! 
4 

Macro-Coni@ Soil Samplers 
Open Tube kmpling from Ground Surface or 
Closed Píston Sampling for Sample Retrieval at 
Discrete Depths 

/ 

l Macro-Core Samplers recover 45-inch long x 1 .5-inch 
diameter (1143 mm x 38 mm) core, 1303 mL in volume. 

l Samplers are pushed or driven. 

l Generates no cuttings during sampling. 

l Sample with an open tube or with a closed piston 
system to depths exceedíng 30 feet (9 m). 

l Liners are avaílable in PETC klear plastic), stainless . 
steel and PTFE (Teflon@). 

A complete description of the Macro-Core sampler and a 
complete list of parts begins on page 5.j 1. Operating 
instructions are provided in Appendix f3. 

l U.S. Patent No. 5,186,263. 



soi1 Samphg Tools- Large Bore5oil Sampler . 

Large’Bore Soil Sampling System . . . . ’ 

$oil samplers-that remain completely sealed while being pushed or driven to depth. B 

Typicai Applicaticks: Retrieval of Discrete Soil 
Samples at Depth Using Driven Probes 

l Soil Samplìng Beneath UST Sites 

l Studies of Chemical Dissipation with Soil Depth 

l Pesticide Studies 

l Hazardous Waste Site Investigations 

l Property Transaction Surveys 

l Chemical Canyover/Residue Studies 

g Tl-re Large Bore (LBI Soil Sampler is used primarily as a 

.P discrete interval sampler; that is, for the recovery of a sample 
3 n ata prescribed depth. In certain circumstances, it is also 
= 
S 

used for continuous coring. The Large Bore Sampler 

g 

recoven a 22-inch long x 1 .Od:inch diameter (SS9 mm x 
27 mm) core. Maximum core volume is 318 mL. 

Liners for the Large 6ore Sampler are available in CAE? fclear 
plastic), brass, stainless steel, and PTFE fTeflor8. 

. 

,. @oprobe’s Large Bore Soil Sampler is perhaps the most 
popular din+ push soi!:sampler in the United States today. 
It has achievèd this status by solving problems for field 

.. ìnvestigators; Think of the possibilitiés: You need to 
determine the distribution of contaminar& at depth fi.e., 10, 

i 20, and 30 feet (3,6, and 9 m]) - the Large Bore is your 
tool! Simply drive it to depth, open it, and recovera core. 
Easy driving, fast operation, 

Geoprobe soil samplers feature liners that fit over 
the end of the cutting shoe. This feature, which 
was pioneered by Geoprobe, allows soil to flow 
ínto the liner without lodging behind the liner. 

/ 
minímal disturbance, no cuttings. 

. 

. 

Suppose the project requires 
definition of contaminant 
concentration at a specific depth 
acrqss the site. This is where the t%+flared liners snap over interior end 

LB shines! You can complete of cotting shoe. (Large Bore CAB liner < 
multiple sampling points across shown here) 

the site. The speed and economic 
advantages offered by this 
sampler have allowed site - 

investigators to increase. the Actual size of Large Bore Sample 

number of samples they obtain to Tube. The Large Bore Sampfer gives 

define site conditions. It has also an ample LO. for core recovety while 

allowed them to develop a better 
maintaining a small 0.0. for ease of 

understanding of subsurface 
driving. . 

conditions and contaminant 
distribution. 

Geoprobe Systey 

Soil sample recovered using the Ceoprobe 
Large Bore Soil Sampler. 

t 



. 
._ 

,- 
- 

Soi1 Samphg Tools- Large BoreSoiI Sampler 

.A unique so¡¡ sampling iystem designed for use with Geoprobe.probìng tools. _ , 
Geoprobe’s Large Bore Soil Sampler can be used with either mkally driven 
probe rods or Ceoprobe hydrauk soil probing machines. 

Unlike split-spoon 
samplers, the Large 
Bore Sampler remains 
completely sealed ivhile 
it is pushed.or driven to 
the desíred sampling 
depth. . 

A piston stoppin at the 
top end of the sampler 
is removed by means of 
extension’rods inserted 
down the inside 
diameter of the probe 
rods after the sampler 
has been driven to 
depth. This enables thi 
piston to retract into the 
sample tube as it is . 
driven to recover a 
sample. 

Stoppin removal on the LB 
Sampler is now faster than ever 
thanks to the new Extension 
Rod Qtiick Links (AT-694K). 

a. 

For complete insbuctions on the operation 
of this sampler, pIe& request 

Ceoprobe’s Large Bore Soil Sanipler SOP 
(Technical Bulletin No. 93-660). 

b. 

Figure 1. Driving and Sampling with the Large Bore Soil Sam$er. 

a. Driving the Sealed Sampler b. Removíng the Stop-Pin 

c. Collecting a.Sample d. Recoyxing Sampie in Liner 



ATTACHMENT B 

GEOPROBE AT-660 SERIES LARGE BORE SOIL SAMPLER 
STANDARD OPEFWTING PREOCEDURE 
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: .&EOPROBEAT-~~OSERIESLARGE BORESOIL SAMPLER 
._ 

&n¿fard pperating Procedu,re’(SOP) 

TechnicaI kletin No. 93-660 

PREPARE& 9l2m993 

a. c 

- 

Figure 1. Drfving and Sampling with the Larga Bota So11 Sampief. 
a. Driving the Sealed Sampler b. Removing the Stop-pin 

. c Collecting a Sample 6 Recovering Smple in liner 
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. 1.0 OBJECTIVE 

oe objectivk of tbis pro¿z&rc is to cokct a dkxcte soiI sample at depth and rccover it for visual 
pection and/or chegkal analysis. . 

2.1 Definitions 

Large Bore Sampier: A Wiich long x I-38-iic.5 diamezr piston-upe soiI san& cauabie of 
remming 3 discreta sampie that nzzmres Up to 32Oml in Vohme. in the form Of a 2%inch x 
I-ifló-in& con conuined inside a removabie Encz. 

+erz A Wiich loug x l-lf&in& diametcz rcmovabW~laceable, thin-wkd tnbe inscrud 
mide che Large Bore Sampier body for tfie purpose of con- and storixg so2 sampks. Liner 
materials indude brass. srainless sed. Tefion. and ciear $akc (eithez PETG or ce!Mose aczte 
bm). 

’ ?, Dicnion 1 

3.0 REQURED EQUIPMEW 

~efollowingequipmeatis~torrcovcrsoüwn~lesusingthc~probe~cBoreSampler 
md tiving system. (Figure Z) Note that the sample Iinen for thc Large Bore Sam~l~are avaiiabk in 
bxr difkcnt materials. Lina xnatcds shouid be seiaxcd based OIZ sampling-mosc, analyticaI 
~arameters, and data quaiiry objectives. 



Large Bore Sampler Parts QUantit) Part Number 
.......... STD Piston Stop-pin, O-ring “. ........... -1 . ............. AT-63, 

LB Cutting Shoe 
63-R 

.... ..~...-...H.-..~....- ... 1 ..................... AT-660 
LE Drive Head ..................................... 1 AT-661 . ...................... 
LI3 Sampie Tube ..... ..U.~.....U...“....~ ... 1 ..................... AT-662 
LE Piston Tip ........... ..w........-..- .......... 1 ..................... AT-663 
LB Piston Rod ...... ..UII...................-..-. 1 . . ......... . ....... AT-664 
IB Cbar Pkstic her ........ . ........ vaMIe ............. . -AT-G S 
LBBrassLiner ........ ..-..~.....-..- .... vafiabie . ..” ... . ...... AT-666 
LB Stainkss Steei Liner .--I..UvafiabI e . . .... u...~..AT-oô 7 
LE Teffon* Liner .... “.. . ..?. .... -......vasiabi e ....... . . AT466 ..... 
LE Cutting Shoe Wretich i....-..- .. . ..... l . . .................. AT469 
Vinyi Gd Caps ......... ..OO......- .... ..M variable ..” ............ AT-641 
Teifon* Tape ............. ..U.......~.-~ ..... variable ............. mAT-640 T 

* (Teflon is a Regisrered Tradenmk 0fEJ. CiU PO~U M ?knours & Co.) 

Geoprobe TooIs QU¿iflt@ Part Number 
Probe Rod (3 foot) ... . .......... . ........ mriable ................ AT-1 0 8 
Probe Rod (2 foot) . . . ... . ... - ........... . . 1 ...................... AT-10 8 
Probe Red (1 foot) .. . . . .. . . .......... . 1 .... . ............... AT-10 B 
Drive Cap .. ..-.U..........~“.....-......~ ....... 1 ......... . .-w-AT-11 6 
PUU cap ..-..-.~.......-.-IIUI--........-. 1 .... u .. . .... . ... AT-1 2 8 
Extension Rod ........ .1~-......-.~- . ..- variable ........... . ... AT-67 
Extension Rod Coupier,....... . --mriabfe . . .-- .. AT-66 
ExMsion Rod HandIe . . . ..-...... .. ..-... 1 . . .s.. ..-....m.. ... iAT-69 

Optionai 
L3 Manual Extruder . . . . . . . . . . . . . . . . . . . . . . . 1 
Extension Rod Jig 

. . . . . . . . - . . . . . . . . . . AT-659 K 
. . . ..--I.....--....~.-. 1 . . . . ..- . . . . . . .- . . . . 

LB Pre-Probe 
GW49 

. . . . . . . . . . . ..-.........-........... 1 . . . . . . . . . - . . . . . . . . . . AT-1468 

Addiional Tools . .- 
Vise .Grips 
Open Ended Wrench (3Mnch) 
li’nch or Adjustable Wrench 

4.0 OPERATION 

4.1 Decmtamin~on 
Before ai afcaeach use, thorou@dy ckan atl pares of the sorl sampling sysem accordin~ to projes 
spe~ific rapirexnq.m. A clean, new Iiner is recommended for eac5 use. Pam shozd also be 
inspeaed for wez oc dasrqe af this time. - - 
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Figure 2 Large a0= Sampler Parts . 
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42 Assembly 
L Imdl a IICW AT-63R 0-xiq into the O-I& pove on thc AT-63 Stop-pin. 

2. Seat the pre-fked cnd of the LB L&ex (AT-U, -666, -667, or -668) ovcrthe intuior end of the 
AT-660 Cuttin~ SIme. (Figure 3.) It shouid fit snugiy. 

3. Insert the Iiner into either end of the .4T-662 Sample Tube and screw the cuuing shoc and I&r 
inmplacz Ifexc&vere&tan ctisencounrcnddmin,Othistask,it~ybe~topsetheAT~ 
669LJ3ShocWrench. Place~wrenchoathcgroundand pktionthcsampkrasscmblywkhthc 
shoeend&~so~ther#-rsedno~onthc~~~~with~~iatfits~of~e 
~~(Figure4.)PushdownontfiesãrnoIe~e~nrrnirtfittmtilrhtcamn,ash~is~ 
&htiyilsmplacz 

. 4. Screw the .4T-6& Piston Rod into the .4T-663 Piston Tip. Insert thc pismn cip and rod into the 
samoie~e~mtfie~dooposirttfitcntrin;shoe. Pnshandrotatetbcroduntilrhetipisseated, 
compiezIy into the cmting shoe 

6. Screw the reverse-tbreded AT-63 Stop+ into the top of the dtive hcad and ami it axxnter- 
dockwisewitha3%nchwruchtmtiiti@ Hoidthedtiveheadinpkwitha I-inchorad@table 
~~.whileco~í~thìstask’coassmerhar~dmrc~staysco~i~iy~ The 
assembIy is now compIete. 

43 Piiut Hofe 

A piiot hale is agrop&e when the surf&cz m be peze& auxains _orvd. asphal~ hard sa&. 
orrubbk. Pre-probmgcylpnvent~~wearonthesamplill-too~.4~BortPreoProbe 
(AT-MB) may be used forthis pqose. Thc pilot hale should be madc ugly m a depth above the 
sampiinp intemL whcrt sndact pavaneats are pr~eat, a bote may be driIld with the Geoprobe 
usiq aDriII Stclr (AT-32,033, -34, or-35, dcpciuiing upon the ti&ess &e payanc), tipped 
wi& a IJ-iich diameter CarMic IMl Bit (AT-X) @or m probiq. For ~Y~UB b~ excess of 6 
indxes, the use of compressed airto nmove cutfiqs is rccommude& 

4.4 Driving 
L Atta& an AT-106B l-foot Probe Rod to thc asseznbled sampier and an .4T-LU3 Drive Cap m the 
probe rob Position the assembly for ckiv@ into the subsurfacz 

3 Drive the assembly into tbe subsurfacz undI the drive head of the L.B sampie mbe is jug above 
tbe ground snñact. 

3, Remove the drice cap and the 1-foot probe red. Secmx the tiye head with a I-inch or adjustable 
wrub and rc-@hten tbe stop-pin with a 3/8-iich wrench. (Figure 5.) 



. 
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4.4 

4.5 

4.6 

Drivíng (continucdfi-ompa5e5) 
4. At.tach au AT-IO5B 2-foot Robe god and a drivc cap, axxd coutimx to dxivc the sampler into - _ 
the DUX& Attach AT-IOB 3-foot Pmbe Rods in succession uu& che kading end oftfie sampkr 
ruches the top of the desired sanpI& intervaL 

Preparing to Saqle 
l. Wheu sampling dcpch has bcen q posiúon the Gcopmbe mac!ke away fiam thc top of 
dlepmbcrodtoaílow~mtowotk. 

3 lnsert ;111 AT-67 Exretion Rod down the insidc díamcz of che pmbe mds. Hoid onto it and 
piacz anATA Emasion Rod Coupler on thc top chads ofthe eacasioa md (the down-hole exxd 
oitheI~~exrensionrodshould~nncoverd). Attachano&crG.xtczsionmdtochccoupler 
and Iower che jointed mds down-bole. (Figure G.) 

mds. 

4. Wheu the ksdhg exteusion red has ruckd 
Extetion Rod Handle tQ the top aeasion red 

the sop-piu dowu-hoie. atach tfie AT-69 

6. Removethee~o~rodsandrmcouplethes~o~as~joinris~~~mtfiehoi~ The 
Exteusion Rod fig may be used to hoid the red coupks in piacz as the top exension mds are 
remowd. 

7. The stop-pin shouid be attachcd to the bottom oftfie I& extezsion red uoon rwovaí. Inspccr 
it fa buge. Ouce che stop-pin has been reznoved. the sarnpieris tiy to be n&v~ to co&cz 
a sample. 

Sarnple Cdiectíon 
L ~~osi~on~e~~bemacfúntover~eproberods,~rm~tionalprobemdto~~ol 
sning if nehs~axy. Make a mark on the probe md24 inches above the gmund surÍ& (this is .the 
ciisamx be coolstúng will be ad~ced). 

3 Arta& a drive czq co the pmbe md and dIive the tool stxing and sampler auocher 34 inches. Use 

of che Gopmbc’s hammfx fknczion during saq$e cokcion xnay kruse the sample recovery - 
iu cee fotioas. Do noc ovfx-&ive che sampler. 
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4.7 Retrievai 
L Ranove the drive cap on the top pinbe rud and atach an AT-m3 pull cap, I;owct thc.p& 
‘ihe~ and ciase the hammcr latch ouer thc pull cap. 

2. with the Geoprobe foot fimIy on the gro& paif thc‘tooi string out of thc hale. 
tbe top (dxivc hcad) of the sampier is eout 12 inches above thc ground surfacz 

Stop wh& 

4. Ifexctssivensistan cz is ucotmercd WhiIe attexnp- ro lift thc sampk and pmbe red out of 
the hoie using the foot cont@. anscrcw the drivc hud kom the samk ami rmovc it with the 
probc rod. thc pisan red, and che piston rip. Regiacz the drive head &to the samier and am& 
apuilcqtoit Loaw~~~probe~llandclosethehynmc~ovc~pnII~andpnIlrhe 
sampicrthe~ g distanct om of thc hale witiz &c probe rmdinc footfkmiy & the grmd. 

43 Sampie Recovery 
L Dctac5 thc 2-foot probe rod if it has not bees done previousiy. 

4.9 Core Liner Capping 
L The mis of the Enes un be cappcd off t&ng tizc AT-641 Vii1 End Cao f¿x fúr&cr storqc 
ortmspomio~ Ab~end~sbouldbcusdathcbormm(down~~o~~~~e~and 
a~endcqarthetop(upend)ofthccorc 

LOn’~sginiesssrttlandtcnonIìnnscovcr~~of~esamplcmbe~~AT~ 
Tciion Tape before piackg thc end ups on the liucz (Figure 9) The cape shouid be sxnoo&d out 
and prcssed over the end of the soil corc so as to minim&hudsp~. 
takunotto~cchaIl~~fon.tfiinthetion~e. 

Howcvcr, u& shouki bc 

4.10 Santpie Removal 
L kqe Bore CIur Plastic and Teflon Liners can be slit opu casify with a miky Me for thc 
samplcs to be analyzed orpkczd in appropriatt containers 

2. Lqe Borc Brass and Stainlcss Steei iincrs scpa.mc into four 64ich stions. Thc AT-659K 
LarJeBortManualExrmdamaybeusedtopushthesoìicorsoutofmeliners~onsfor~y~ - 
or for uansfer to 0th~ courainers. (Figure 10.) 



. 

E& 1 a Emuding a sample in a metal Iiner using the ATGESK 
manaal exmder- 



. 

1 

. . 
. - 

# 

5.0 REFERENCES 

Geoprobe Syitaus, Au,- 1993, “19$3;94 Eqáipment and Tools Cara&“. 
‘N. . 

. 

. . 

. . . 



ATTACHMENT C 

SCREEN POINT GROUNDWATER SAMPLER COLLECTION 
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Appendix Ci 

Screen Point Ground Water Sampler 
. Operation 

Alk thi Screen Point Gfound Water Sampler is 
driven to depth, the rods are retracted and the 
screen insert is pushed out into the formatiqn, .- 

‘.. . :. 



Screen Point Ground Water Sainpler - Operatìon - 

Assembly 
Clean all parts thoroughly before assembly. An uncontaminated 
screen insert should be used for each new satiple. lt is 
recommended that new 0-rìngs be installed at each 0-ring 
location prior to each sample. 0-ring numbers correspond to the 
individual part numbers.’ After 0-rings have been installed, 
follow these steps: 

* 
Z 
f 

1. Push the Screen Insert and Plug into thè Screen Sleeve from 

P the bogom. The bottot%end has one dcaìn hole (Figure 1). 
k 

2. Push the Screen Connector over the top end of the Screen 
Sleeve and push the Scre& Connector Pin into place 1 
(Figure 2). It has a loose fit so use your thumb and forefinger 
to hold it in place. 

3. lnsert the Screen Sleeve, Screen Connector first, halfway inio 
the Sampler Sheath (either.end is okay) (Figure 31. 

4. Slide the Drive Point Seat over the end of the screen 
assembly that protrudes from the Sampler Sheath 
(Figure 4). Thread it in until tight using a 7/8-in. wrench. 

5. Push the screen assembly just far enough into the Sampler 
Sheath that an-Expendable Drive Point (GW-445) can be 
pushed into place in the Drive Seat (Figure 5). 

&$criw the Drive Head with the 0-ring end first into the open 
end of the Sampler Sheath (Figure 6). 

New 0-rings should be usecl at ekh 0-ring location 
prior to each sample. Shown here is the Expendable 
Chive Point (GW-445), 0-ring (GW445R), and Chive 
Point 5eat KiW440~1~. . e 

. ’ 

NOTE: These parts must be assembled so as to allow 
free movement of the screen assembly insíde the 
Sampler Sheath. There should be no interna1 binding. 
The assembled sampler is now ready to be driven into 
the subsurface. Wetting the 0-rings with a small 
amount of distilled wat& will aid k fr& movement d 
the parts. * 

screen Point Sampler Sheath -, 

Screen 
Connector 
Pin Punch 
(CW-4471 

Pin 

- i 

Screen Insert and Plug - Screen (CW-446) 
KW-444) Connector 

. KW-4431 
0 0-ring Location 

0 
CW-444R 

A Screen Point Sampler (CW-440K) 
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Screen Point Ground Water Sampler - Operation 

Figure 1. P.ush the Screen Insert and 
Plug into Screen Sleeve. 

Figure 3. Insert Screen Sleeve halfway 
into Screen Point Sampler Sheath. 

Wire mesh staínless steel Screen 
Insert inside stainless steel Screen 
Skeve.. Screen Insert has 0.145 
mm pore openings which filter out 
sediment 

Figure 5. Insert Expendable Drive 
Point into Drive Point Seat. 

. 

. 

Figure 2. Push the Screen Connector 
Pin into place. 

Figure 4. Slide Drive Point Seat over 
end of Screen Sleeve and screw into 
Sampler Sheath. 

Figure 6. Screw O-ring end of Drive 
Head into top of Sampler Sheath. 

Pirtially assembled Screen Point Sampler (CW-440K). 

w 



Screen Point Ground’ i/Vater Sainpler - Operatiori - . 
Probina 
Place a drive cap on the assembled sampler and drive it ìnto 
the subsurface (Figure 1). Continue driving byadding 
Geoprobe probe rods until the sampler tip has been driven 
about one foot (1225 mm) below the target sampling depth 
(Figure 2). Once that depth has been reached, disengage 
the expendable drive point by replacing the drive cap with a 

Z? 
pull cap and pulling the rods back a distance of about 2 ft.. 

Z 
(1 m) (Figure 3). 

Z 
k Exposing the Screen 
c) In stable formations, the screen assembly may be pushed out 

a- 

into the open borehole by lowéring 3/8-in. tubing affixed 
with a PRT Adapter CTE&25L and PR-25s) to the top end of 
the screen assembly (Figure 41.’ The threads on the PRT 
adapter are engaged with the threads on the Screen 
Connector by pushing gently downward on the tubing and 
rotating it counterclockwise. Whèn properly connected, the 
screen assembly can be pushed out of the Sampler Sheath by 
pushing down on the tubing. A water sample can be drawn 
through the tubing. 

_ 
In unstable formations, the screen assembly may have to be 
pushed out of the Sampler Sheath by means of extension 
rods coupled together and inserted down the inside of the 
probe rock (Figure 5). The leadìng end of the extension rods 
should be equipped with an extension rod coupler to protect 
the.&reads on the Screen Connector. A steady push is 
suffì’cient. Excessive hammering on the rods should be 
avoided. After pushing the scr&n into the 
formation, the’&tension rods 
need to be removed in order : 
to begin sampling. 

Figure 4. PRT-Adapter (PR-25s) 
inserted in tubing (TB-2SL) prior to 
cònnection down-hole with Screen 
Connector.‘ 

Figure 1. Assembled 
Screen Point Sampler is 
driven to depth. 

Extension Rod 

Sampler Sheath 

Extension Rod 
Coupler 

Screen 
Connector 

Screen 
Assembly 

Open 
Borehole 

Expendable 
Drive Point 

P 

Geoprobe Systems 

Figure 2. 
Sample Depth 

is Reached. 

Figure 3. Figure 5. 
Pull Back Push Out Screen 

Sampler 2 ti. Assembly wíth 
(1 m). Extension Rods. 



Scyeen Point Ground Water Sampler - Operatim .. 

Sampling 
Water samplíng-may be accomplished by using 3/8-inch 
tubing ahd a stainless steel PRT adapter as previously 
described CTB-25L and PR-25s). Once the PRT adapter 
has made connection with the Screen Connector, a 
vacuum may be applied to the top of the tubing 
(Figure 6a). This may be done with a peristaltic pump 
(Figure 7) or by using a vacuum púmp with an in-líne 
irap. 

If the PRT system is not used, the same tubing equipped 
with a Tubing Bottom Check Valve GW-42) may be used 
(Figures 8 and 9). The tubing is oscillated u$ and down 
and the water.sample is pushed upward into the tubing as 
the ball repeatedly lifts and seats (Figure 6b). The tubing 
will begin to feel heavier as it fills with severa1 feet of . 
water. It can then ‘be litied out of the probe rods, cut, and 
the wat& poured into a Gal for analysis. This same 
tubing/check valve arrangement has been used to pump 
multí-liter samples from the probe rod. 

Remova I 
When the sampling procedure is finished, the probe rods 
and Sampler may be extracted. If the PRT system is used, 
remove the tubing by pulling up firmly on it until it 
disconnects from the PRT adapter down-hole. The PRT 
adapter will remain attached to the Screen Connector. 

After the sampler has been recovered, examine all parts 
for wear, damage, or contamination. Thoroughly clean all 
parts, replace all 0-rings, ._ and prepare foy the next sample. 

. 

. 

. 
Figure 7. Using a peristaltic pump to collect a 
groundwater sample using the Screen Point 
Sampler. 

PRT 
Adapter 

Screen 
Connedor 

-- 

L 0 ‘. L a. ‘: 
0 

b. 

- 3/8-in. 0 
Tubing .z 

E 
.“p 
Z 

- Bottom 
Check 
Valve 

Fig&s 6a and 6b. Sampling qptions. 

Figure 8. Tubing Bottom 
Check Valve and Check 
Ball are installed onto 
Tubirig . . . 

Figure 9. . .. : and are then 
fed through the diameter 
of the: probe rods to 
.retrieve the water sample. 



Screen Point Ground Water Sãmpler - Operation - i 

- 
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.An Expendable Drive Poínt, Screen 
Insert, and Screen Sleeve are inserted 
into Sampler Sheath . . . 

. . . the Screen Insert and Sleeve are 
ìnserted just far enough for the 
Expendable Drive Point to be inserted . . . 

. . . and the assembled Screen Poínt 
Sampler is ready to be driven to depth. 

Screen Poínt Sampler at depth using Tubing Bottom Check Valve 
system for retrieving groundwater samplè. 
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; Eent E. Corczry”c 

QED GroundWater Specialists . 

I. =DUC!rION. 
HydroPun& 11 (HP-II) is a spe- 

. cializedfíeldscree&gtoqlthatiscapa- 
ble ofcollecting a representative ground 
water sample without req&iugthe 

. .imtallation of a ground wa&m&itor- 
ing welL The to@is a drive sampler 
used ta obtain @und water samples. 

The Hyàrõprurch system is pro- 
tected by patents 5,146,998 and 
5,046,568 with others pending. Any 

nproduction of the tool or components 
for n2xzl.k as weU as for in-house use is 

;i strid.yp&ibited’ . 
TheIL&d?unch provides afkt, 

. ineqensive’in&hod to detem$ne the 
presenè or absen& of grotmd water con- 
taminatim ami, ifpresent, to defke the 
vertical and horizontal extent cif the con- 
tamination The HydroPunch is not 
intendedto replace monitoring 
wellsbutísusedtcireducethenum- 
berofmonito&gwtiUs~~eededto 
complete the hydrogeologic investi- 
gation. HydroPunch samples @le 
the user to determine iflong term moni- 
tor& wells are needed ami, when need- 
ed, to optimize the location of lhe wf3l.k. 
While a monitoring well can collek hun: 
dreds of samples from a $.&le location, 

.a+x@eHy drohnch can collect hun- 
&.=& of mples &om difEerent loca- 

In sbo* the tools enab the user tions. 
to get away fkom us& monitozíng wells 
tolocatemonitoSngwells. Asmmary 
oftheadvzkagesofusiqgthe 
l$droPunch for site screeni&as 
oppos@ to the traditional approach of 
iIlstd& JIlonitoring Wells follows is 
outlined in Table 1 on the following 

P?. . 

Hydrol?u~@ the gnly fi$d scfeening 
toolsavailabletodeketheextent~f .t, 
groundwater~contaminatioxl co- of 
various geophysical systems and tiil gas 
analysis. U~&ortunatel~ devkloping -g 
correlatíon hefmeen the results of the 
soil gas or geophysical investigati& and . 
conce&=ations of axitamkjants in thf3 
ground water, is difEcul& ifnotimpossi~. 

* ble, tmless site and cotitaminant &&i- 
tions are idea¡. By co&parison, the 
I$d.roPuncb provides a physical sample 

Iz 

of the ground water. This sample can 
be &rectly correlatedwifi concenk23- 
tions found in a monitoring well 
i.nstaBed at the same location. 

This rnartual has been prephed by R$nt E. Cordry, the inventor of th-e 
HyoTroPunch, to aid your use of this tool. If you hgve any questions or suggestiorg 

- _ _ _ - - --- 1 . 
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TA.t3IIEl - 

FIYDROPUNCH AQV’GES 

Speed 
Hydr&unch samples can be collecA in one-halfto . 
one-tenth the time it takes to install, develop, purge 
and sample a .monitoring we.ll and the samples az 
available immediately f6r analyses, kot days, weeks 
or monthslat& as is the -se with monitoring Wells. 
Economy 
Since samples can be collected at a much fkter rate 
using the same equipment as well instalhtion meth- 
.ods,theuserr&zesasubs$&ialredu~onincost. 
%ll development or purgin& not necesszy pkor to 
sampling, consequentlythere is no need to coitainer- 
ize and dispose Óf excess water. Costs for projects can 
be ene-halfto ene-tenth the cost of installing monitor- . 
ing wells to obtain the same geochemical datz 

Q-w:- 
?!?ume.zous tecbnical papers have been published * 
which compare HydroF’unch samples to monitoring 
Wells completed at.the same locations. The resuks 
indicate a stroog correlation bei3qe.n the m&&ring 
Wells and &e HydroFunch sam+s. F’indings thus 
far mggest that the HydroPunch samples minimize 
volatization’at low levels of VqC contamination. This 
probably is because the HydroPunch collects a sample 
fkom a diskete zope with a minímum of aekation sud 
agitation of the sample, ’ 
Enviro~entalImpa& 
Since a permanent well is not ixi&alled, the distur- 
bance to the surroundjng environment ti minimized 
duringHydrol?mxhsamphng~ espekllyifthe 
HydroPunoh is pushed or dCven &om the &r+e to 
collect the sample. The low kironmental impact is 
extremely valuable when tracking off-site plumes or 
when sampling needs to be as unobkusive as possi- 
ble. 
Safety 
The HydroFunch is a one time sampling &stem. _ 
Once the sample’has been col$cted and tbe 
HydroFunch removed, the remaining hole can be 
effectively sealed fkom the bottom up by means of 
pressure grouting. Tb.is eliminates crosscontamina- 
tion of aquífers as well as the need for well abandon- 
ment (necesv X wells are improperiy constructed 

we]l poca id =qex&d honow 
s@sn augers are scmAim& Pd for & 
scseening, but both’ share a cowon, .-a 

problem. The intake smeem’of t& .i 

&eeipkedastheyarebeinga&&~~, 

permittiug outside ~nkm+~on ;to 

enter a.nd subsecpntly b+ canled dom 

to the mple zone. As a result, large 

quantities0fwaterIleedtoberem~~ 

during development md purgingprior t 

samplhg. Even afker development sud 
purging are completed, thfzre isno way t 
be pitiv~ tit all COrltamination frorn 

the cmrlying zonf3s has been removed 

. Whenascreenedaugerisused,anadd& 

* tional probkm is that the auger does nof 

* +al its4fi.n the borehole. The loose fit 

within the borehole pexzrúts contam&a- 

tion ln,enteq the sample zone fhm above 

viathe an.nu.lus between the flights of 

theaugerand.*walloftieboreho~~ 
i : 

IL li*wm&D~oPuNcH . 

. . 

s3sTEMwoRKs .- 

L GelleraIInMnation. 
. The HydroPun& is dkgned to Ix 

pushed or @iv& írito the aqjGfkr either 

hm the ground suxfhce or fkom the bot- 

tom.of a dz3led bo&ole. Qqkally thk 

isaazomp&hedbyusi@a.driUxígora~ 
ame penetrometer ríg. The tool utili2e.s 
an air-tight and water-tight sealed 

ixdake meen and sample chanik 

which is isolated fkom the surroun~g 

envjromnent as tbe tool is advanced. 

Tbe chape and sxr~ooth exterior 

surface of the Hydropunch preveut tbp 

downward transport of contaminatiol 

the tool is advanced, As the tool ís. 

pushed deeper into t&e soil it cleans 
3 
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t0 the side and adbere to the surround- 
ingsoilmat&aL Asthesoilisdis- 

4 placed, it compacts into the walls of the 
hole. This not OUI~ &ans the tool as it 
moves downward but also prcìduces a 
very tight am& seal arouud the tooL 
The tighi seal enab& the HydroF’unch 
to collect a very discrete sample fFom a 
specific depth by sealing off gound 
water &om above aud beloythe &ne to 
be sample’d It should be nóted that in 
fine grained m#ezials with very thiu 
water bearing zones, the compr&sion of 
the soil pticles displaced bythe 
HydroFuuch may sometimes lowerthe 
penueabili~ of the material to a degree 
where ground water samples may not be 

-* collected b a reasonable amount of time 
', (i.e. < 1 hour). Handling cor&ions like 

‘- thiswillbecovemdlate&morede&iL 
1 Whtin the desired depth for collec- 

tion of a ground water sa&e is 
reached, the HydroPunch is opened by 
pulling back on the body of the tooL Soil 
filction holds thedrive cone in place as 
the body moves back Once the O-zing 
seal betwebn the drive cone and the. 
bodyof the tool is broken, ground water 
flows from the smrounding formation - 
iuto the sarxiple chambec No foreik 
materials (i.e. gravel pack, d&ling fluid 
or cutthgs) are intiue.d, minimi&g 
tbe possibility of outside contamination. 
As the sampleis collected, the drive 
cone and the sample chax&er are tigbt- 
ly sealed qaü3st the borehole walls, 
This “packer” effect isolates the intake 
from ground water above and below and 
,,.,*,lC- .‘- _ __^_ ,:-_mm_L- ---L--l -~~ --l- 

bte.maL Once open, tbeHydropunch 
Cllsíi-0mthebg~mwithtiaez2~0Ii 

and minimal @&on of the’sample: -- 
WlienHptiisusedinthewatir 

sampling mode, tbe sample is collected 
andtransportedtothesurface~thin ’ 
tbebodyofthetooL Asthetoolispulled 
upward,increasedhydrostatichead 
within the tool closes a lower and upper 

checkvalve which retains the &mple 
witbin the body of the Hyd@unch. 
Once at the MUZ, the HydroPunch is 
inverted ami the sample is decanted 
tbroughatopdischargevalveandtub- 

ing, . - 
WhentheHP-Hisusediuthe 

hydroc&on sampling mode, the tool is 
&m&edtothes&ceusingahollow 
die, pipe of large ‘enough inside diame- 
ter (LD.) to permit ‘tibe p.assage.of a thin 
.bailez The sample.is~collected by Iower- 
ingthebailerCom&esmf&eth&gh 
the chive pipe and reiz5eving t&2 sknple. 
This con@uration permits sam#ing of 
floatingco-ts and also allo%s an 
unliuiited quanti~ ofsample to be col- 
leed 

nLop.lswrIoN _. 

HYDRoPuNcHlx 

HP-II isa durable tool intended to 
be used primarily by drilkng contractors. 
Tbe diameter of tbe tool is approximate- 
‘ly 2-inches O.D. with a wall tbickness of 
IA-inch The heavyduty constzuction of 
the HP-II greatly increases~its rigidi*, 
however, its large -ameter limits its 
effective depth when pushed f?om the 
surface with coqe rigs. &lP-Il can be 

T- , * . . 



Water Sanlpl&$ ~thehydmcarbon - 
mode, sam@s, including fIoating prod- 

uct, can be collected at the very top of 
the aquifer. In addition, an unlimited 

qdnti@ of sample can be collected by 

additional pumping or kiling. In the- 

water sampling mode, the sample is col- 
lected tim 5 feet or more below the 

water tile (to asure adeqirate hydro- 

shtic pressure), a cone is lost ea& time 
thetoolisused~ -<p 

1. HydrocarbonMode Sampling 
withHydrohmch~ 

The HP-II is used in the,h+car- 
bon mode whem 1) a sample of floating 
product is needed, 2) a’ground water . 
ssmple mu& come frorn the uppermost 
portion of the aquifkr, 3) the waterbear- 

: ing strata are verytbin, or 4) alkrge vol-’ 
ume of sample is requked (Figure 1). 

In this co*tiop tlle &eck 

. : valvei are rimoved Cx3rn the body of the 
tooL Asacrikials~(apprcximately 
4-l@ feet long) is attached to a dispos~ 
able cone. The screen and intekal 
partsof the tool are sealed l?om the 
exteriorbyanO-ringsealatthebaseof 
t-he cone when the tool is in the ~$.Iosed 
positio~ The screen is large enotlgh in 

._: ‘.. $iametertopermitasmaUbailertopass 
tbrough it. The screen, witb the cone 

- attached, is inserted into the body of the 
HP-II until’the O-ring on the cone is 

seat& in the body. When the &-II has 

been advanced to the desired sample 

depth, the body is pulled back Soi! fkic- 
tion k~olds the cone in position while the 

screen.telescopes out of the b6dy of the 
tool.. The chive casing (typicaUy NW rod) 

-s 

‘: 
‘X.. 

i.5 approximately tb.2 same LD, & thti 
‘3’ 

2 
Hp-E ‘m +n.its a small LI). mm :. 
~~lowdthroughthe~~d .-< 

fie body of the HP-II i.nt+he screenec C 

zone for sample dection, Sice no 
.: 

matenal has been introduced into *e 

sample zone, the screen does not need to 
be purged prior to sample colle&on. 

2. Ground Water Mode Sampling : y 

withHydroPun&II: 
- TheHP-~isusedintheground 

water sampli&móde when a sample 
canbecollectedcOm5feetormore . 

* below the top of the water table ‘and 
when L2 liters ofsample kkme~is ade- 

qpate. In this mode alox& cbeck valve 
with ah attached f%er siieen is insert- 
edin’thebottomofthetoolandan 
upper che&valve is’pla@ in the top cc 
the body A dispo+ble poikis irise-, -q 
bb-t;he && &,,& Tae;‘&, k p+@ ‘-;” 

or&iveninto&eUndisturbed~soilto. . . 

the desired sampliqdepth either frorn- 
the dce or &om the hottom of a 
dxilled bkehole (Figu& 1). The body of 
the toolis then pulledbackahout 2 feet. 
Soil tiction holdk’the drive cone in 
place. Once the Gixig seal on the cone,. 
is broken, ground water flo” into the 

open end of the HP-II throughthe’ 
intake w past the lower che& 

vahe, tito the sample chambo and 

finally out the upper che&~vatve 
When open, the HydroPun& filkfrom 
the bottom ws no aeration and mini- 

mal agitation of the sample. When thr 
tool is Ml, the sample ,is collected by 
pulling the tool toward the surface. 
This’increases the hydrostatjc pressk. 
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FIGURE 2 
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SAMPWG THlN WATEIt BEARING ZONES 
IN COHESIVE SOIL WITHOUT SCREEN 
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Within the to& clcking thfi tw0 ch+ 
valvfil AtthesjarfacetheHP-Ilis _ 

inverted and the sample is decanted 
ti11-04 & up$er ¿Esch&e valve and 
$binginto a sample container. . 

3. F’ieldProcedures: Samplingwith 
‘HydroPunchIT : 

The hollow stem auger drilEng 
system is by far the most prevalent 
drilhg m&hod used fbr,G$ronmental 
hydrogeologic in+stigations. The HP-II 
hasbeendesi&edtobeusedwiththe 
auger driUing rig to collect pund water 
iamples iñmuch the same manuer as 
soil samples arf3 collecixd w&h drive 
samDlers. Although the following sec- 
tion is targeted for hollow stem auger 
d.rilbg, the same general guidelines 
apply to ot;her dñlling techniquf~. - 

: .- 

The following is a briefdescrip- 
tion of the typical samplingprocedures 
for collecf&g 8 sample at the top of the 
aguifer usingthe HEW in the hydrocar- 
bon mode, and~collectiqg a second sam- 
ple S. feet below the top of the zquifkr 
@ugthesametoolinthewatersam~ . 
pling mode. 

HYPOtlXEZ7C~ GEOLOGY 

The first saniple is collected from a thin 

(3 foot tbick) &uifer of fZne, clean sand 
octxming 10 feet below ground surface. 

The Crst water bearing zone is sand- 

wiched between a very low permeabiliw, 
sandy &y extendingkom the smface6 

to20 feet & 2oféettiow pmdsur- 
he the sandy day.ov@es a very clean 
medium grainedsand aquifer about 40 
feet thick The second sample is to be. 
colld f?oq~ tbis second aquif~. 
@ime 3) 

SAMPLDVGDT 
BYDROCARBOATMODE 

Thefirstsampl~wíllbecoll&edusing 
the HP-II in the h$kzarbon mote. 
z!l.E~theE~Punchmubbepuslred- 

1, 

2. 

fnlbwldw&iimcrtericrlinthi?w-mtobe 
sampled,~drrlIing~-sfoP 
.3nlewhabooet;he~tepoint. 
Cb~~*itiS~.tcel;pflltOhUVt?SOl?U? 
i&?aofth?&pthatwhiaaht?smnpleis~be 
couected If littk idnown of the si& hydm- 
geology,itiso@rzauaygoodideatousethe 
i@ialboringasapibtboringiodefmnhz 
udywhthe~~~wnes~ 
2Mhepenneczbility-ofthe~~tolie,3~ti 
~of~M?4nd4~relewnff=- 
tom. 
The hy&xarbon kode:was selected 
because-a samplii is ne+& is close 
to the top of ihk &&r as’poss’ble 
and, yith oid+ a 3-&% tbi&.upper 
aquif& it is the only mode that can 
assure that a&ll sample will be col; 
lected. In orderto collect a sample in 
thewatersamt3li~mode~the 
HydroPunchix&kehastobeam@i- ’ 
mum of 5. feet below the top ofthe’ 
watertableforthetooltoñú At& 
site the intake screen would be O& 

and in thk umfking layer below the 
aquiferresultingiknextremely *. 
slow fill time or no sample. 
The contractor augers.to 9 feet (one - 

foot ahove the water table). __ 

3. To prepare the HP-II for sampling, a 
disposable 4-1/2-f& polypropylene 
screen is pushed ker,the barbedend 



.O-ljng is -on ae cone.) mij !&+&+. IY! 

and cone are insertei into the dxíve 
shoe end of the m-ti. (lk&: In tbis 

mode internal ¿heck valves arenot 

used-refkr to &seÍnbly sheet in tbe 
Field Guide.) 

4. To make sure tbe point a.kd screen do 

not accidentally~open as the tool is 

lowered inside the hklow stem auger, 

ti exterior rubbir Leve is stretched 

over de cone Fd bottom tif the drive 
shoe. The dehe Wtionally holds 

t.he cone in place &d additionaU$ 

mBm2 
D-SR-S 

1) DONOTSETTHEIXYDR~PUNCH 
.DOWN ON’tHEBOTTOM OFTETE . - 
BOREEIO~AND’I!RENPICElTUP. . 

THIswILL0PENTHETo0L,~uINTTIE 
SAMPWNTEGRITY~JFITISDRI- - 
*&~BEING~~PI&D,MA~IxM- 

AGE. THE HYDROPU&I% 
BECAREFULNOTTOBA~R~ -. 
WHENDRMNGFORTI!@sAMERE& 
SON. 

2) NEVERPULLTHE HXDROPUNCH 
BACEFURTEIERTHANI’kSPUSHm 

ORDRXI%NIN!I!OTHEtJNDISTU?B~ 
son& 

.ToEFFEc_TIvELyIsoLATE~sAMPm 
FTROM OU’I’SIDE CONTAMIN AXION, THE 
BODY OF THE HYDROPUNCH MUST 
REMAIN~THE HOLXITMAiIEDUR-’ 

ING DRIViNG ORPUSHING . 

3) ALWAYS ACCURATELY MEASURE THE 

DIS?XNCi TEIE TOOL IS PUSHED OR 
D-AN-DTXEtiISTANCEP~ 
BAC3L . . 

8 

. 
_ . . . 

proAdes a gnt seal fo* ~e$&-j+ o& 
the drive cone. when the’&ol rea& 

4% the bottom o+e boZX?hole =d _._ 

pushing or driving commences, *,” -? 
sleeve &ll peel back and slí&.up ~~~ 

body of the aydroPun& It does not 

contact the water being sampled. 

Once tbe sleeve is in position the 

drive ro& (Qpically NWrod) are . 

attached to the upper subassembly. 

of the HydroPunch &d the tool is * 

kvered doMole as addieonal cas- 
. ingis dd&L-. 
Z!P: Itisueryhdp~tohaueakngthofthe 
driuepipeina2fbotamia3jbotsxtio~as 
wenasstadaldó~tsedions. !rheshol? 
sectionsenablethedrillettohrroek~e- 
-bleccuurgheight~tAetopoft;he 

. augt?rsa&?rthetaQlhas&ndriwninto 
PbdOpened 

5. Once tbe toolre&s onthe bottom of 
the bo&hol& i! will k driven or 
pushed.four feet &op the&tom 0:’ 
tie au&rs (at 9 feet) izo 13 feet, Th; ’ ” 

-. drivecasingismarkedtit&eisurfkce . 
so the exact depth the &.is dzi- 
venEpushe4 andretracted is$nown. 

6. At &s point the user needs.to know 
the tbree most im&tant~r&s of 
HydroPun& àse (see’JSle.2,1&). 

7. Jtwas dekrminedikom th~blow , 

count duing soil sam$ing that .the 
soil densiw will req.üre that the 
HydmPunch be tiven into position 

using a 14@b. bamma Ifthe mate- 
rial had been SOR, the Hydropunch 

c&ld have been pushed ikom the 

bottom of the augers using the 
hydraulic downfeed on the dnll rig. 
The HydmPunch d @pically ’ 

require 2 to 4 times as many blqws 
to advance the same distance as a 



. - 

. 

. 

2-h% split barrel ~ampler, The v- 
son forthis is &at alJ sciil’i$ displaced 
@ t& side with the ad@ance of the 
‘HydroPuSh whereas, wh& utiXzing 
a split barrel sampleqthe majorie of 
the siil pases ido .the ,mpler . 
m: wlreredw-pennif,itis 
p~ktopush?~thandrioe, tireti 
intoposition 2bhhgauowsuery-m 
comdofthedepths~todis~~ 
cdmcte&isecrsieronthedritlet,andiS~- 
qut?ntLyqtti&rthandrioing ljwzt?tiisto 
lh?plsheduztopositio~¿fis~tomuhe 
surt?thatthedrillerhasan&~which 
wanablehimtopushan¿~thedrioe 

. 
Pk=befo=Aegets-~f?ercl~ 
Ifsoik ae sofi enough to.enable thiBF’-II to 
bepushedfipmthesw+ii&thesampk ; 
u>ne,aconsidercrb2eamo~oftimeam~ 
saved. whe?stheIiP-IIisu&?dinthisman- 
?u?r*nod3itlcu#ingsan?g~d~ 
isno~of~,aug~,etc meody 
mlgorcrdivLcyistoaddcasingcwthetoolis 
zxingmpidlypuslredintotfcegrQun4i If 
pushedfromthesurtircé,suanp~timecan 
openbeartintig .‘. . 

To d&e the l&&oGch’in the 
. . . . 

hydroca&on mode the-&&ractor wU 
needanada&2rtogOfh~thedrive 
casing(QpicaUyNwrod) to the 
t&readonbisdriveh&mer. 
Althougjh the adap&rs are readily . 
available,itisbesttom&kesUrethe 
contractor has one prior to m@izing 
ti tibe site. Asmentioned earlier, the. 
casing shguld be marked in one-foot 
increm&&s to monitor the driving 

Pro== 
‘Be driller commences driving and 
continues u@l the tool has been 

advknced four feet. During driving 
thedrillerisverycarefidtomake 
sure that he does not inadGrt&ly 
backbamqer the HydroPunch. If 
the tool is ba&hammered it will 

. 

beken the screen and body ofthe 
.t001, destroying sample @ti if a 
sample&m be collected at all. me 
tool may &o be daiaaged ifit is.dri- 
ven without the cone attachd 
When the sample depth is mached, 
intbiscase13feet,thetoolis 
dlowed tn set for a few seconds prior 
tobeingpulled,back ThGpermits 
the fonnqtion to exp&d around the 
cone and inuyses the so2 fricti& 
on the-cone: The tuo is then puìed 
ba&aboyt tbree feet, CEending the 
screen tirn 13 feet to 10 feet 

~Durhqpull%acktbedrilleriscare- 
ful tiot to pull back.more tban the 

. fourfeettbatthetoolwasdriven. 
(Ddkrs’Rul~i) Ab, the driller 
must jnot pCll l&k ftir&& than the 
len@& ‘af scre& Mached‘to the cone, 
inthiscase4lBBet’ i; 

J lPAfth4z~~is~looseMd 
&t?Snofp$kh4?oOnefdZ~dripe~ 
duri.ngreãodion,‘ifk~tó’usefire&we 
lumunettO~fortheWprrlL 
back. TiheupwdsMponthetool,~ 
thewprocéssismenough 
tosepardethecon4zandpuUthe’screenfhm 
fibodY. . . . -- 

lO.Whenthetoolhasbeenretzztedth~ 
Mldistzp~thecasingischmped 
inti place to assure Sdoes not sEde 
back down &er t& expo&l screen. 

- Chain type vise grips work well for 
tbis. DisconnAthehammeror 
remove the adapter f&m tbe drive 
pipeandchecktoseeiftbescreenis 

filling witb gmuud water.. 
TIP: W& HP-13 them is nmdy a problfm 
withthewnedetachingandthescreennot 
beingeposedto the finnation Shoidd the 
too~beusedinaformationwhemthereisa 
moblemit is hel~fultom~aswétheinter- 



. 

3. 

4. 

i ..* 

I 

. 

5. 

. 

. 

po~mmm~-anddrioecomlepfiom 
thePteuioussamp4puRttce~rti*f~ 
.thtt auger to a point above rhe top 0f thd2 

sdmenj then lower the cmiter bit into position 
Qndtilimhug~thescteena?adcone. This 
pmcedure e?wtuesthatthescree7landcone 
~&iU4?dtotire~o(uriedUpthepights 

Of tiae augers and do not become jammed in 
thdolloursternofthel&zdauger. 
The HydroFunch is-prepared for 
wa&kr sampling by inserting the 
stainless steel plug with the upper 
che& valve inti the top ofJhe tool, 
reed valve pointing up. Zhe upper 
subassemblygoing&omthe 
HydxoPu.nch&read to the AW box is 
threaded over the upper che& valve 
holding it-in place. (Note: Detailed 
assembly instructions can be found in 
the,%‘ield Guide.) ’ 
Next, th+ inlet assemblyis untbkad- 
edfromt;he.& cihidge ideeVe 
andtheshortstsinlesssteels&ee&s 
tbkadedonto the lower.porf$on of 
the inlet ~assemblj~ The &let assem- 
bly with the screen zktached is 
kreaded bachinto the screen car- 
tiidge sleeve. As with the upper 
checkvalve assemblx the carkidge 
sleeve is kerted into the bottom of 
theHydroR&hbodywiththereed 
valve pointed up snd the drive shoe 
threaded.,onto the body to hold the 
cartridge sleeve in place. 
lnsert the wne without the 
polypropylene screen attached, into 
the end of the drive shoe making sure 
that the 0-ring is on the’cone. As in 
the hydroczbon mode, stretch the 
rubber sleeve over the cone and body 
of the tool to m&e sure that the cone 
does n& separa& as the tool- is.low- 

6. 

7.. 

8. 

. 

9. 

Fbrcobctí!@the secondsamplem 
the ground water sampling mode, fie 
Hydropunch CZ&X advanced using a 
wkeline downhole hammer. When 
tbe iool reaches the bottom of the 
tied borehole, the cable used to 
raisé and lower the hammer is 
marked with the hammer in the 

. 

down position. 
. 

Again the three Drillers Rules apply 
(%ble 2). Since Sampling is well 
below the top of the aquifer the tool 
is only driven a fe* f&t into the 
un- soil below the borehole. 
The distanti the tool is driven is 
closely monitored by watching the 
marks op the cable as the tool is 
advanced. Once againthe Contractor 
mustbecarefulnot~hnmmer . 
upwkd wbile dr5ving the tool 
(DrdlersRule#I). : . 
When the HydroPunch @ches ita 
fínalde&h,inthisoasedriventhree 
fe& below the bottom of the augers 
(23 feet below surface), the hammer 
is gentiy puhd to its up position and . 
the cable kirked to monitor the pull 
back procedure. 
The HydroRmchis backhammered . 
Le foot. As soon as the tool moves 
upward the cone separates £rom the -.i 
body which ahows the formation 
water to flow through the intie 
screen, past de lower check valve 
assembly, into the sample chamber 
and fklly out the upper check 
valve. 

10. Essentially the open HydroPunch 
becomes a dual che& vakebailer 



TABLIE3 - 

f=‘El?S~p~ARlNGTHEHl?-II 
. . FORSAMP~,~NG . 

THE B3&OCARBON MODE 

1) hfakt?~O-rings artioneach endofEXIbody 

2) Thkad drive shoe on ene end of the body and the NW rod 
adapterontheotherend. (TheNWnxIthreadhasalarger 
inside diameter than the AW md adapter..) l@ake sure that 
bothfittingsare tightenedbyhandasmuchaspossible. 

3) Fush the barbed end of the c$e cone into fhe 44.42-f~t 
long polypropylene screen 

4) Insertthe scm& into the drive shoe end of the HP-XI and 
seattheO-riugandconeinthedriveshoe. 

5) Stretch rubber retainer sleeve over the cone aud body to 
hold the cone in place as the tool is lowered downhole 

. 
6) Attach HP-II to NW rod(or other drive casing) using appro- 
priate adapter. Be sure that drive casingís tho~ughly 
cle-aned before atkching the Hydn~Rmch 

. . - 

THEGliO~ W=MODE 
STEPS 
11 Insertstainkssteelplngwith~~checkvatvein~the~ 
topoftool . 

2) Uppersubassemblyfi~mHP-IIthreadtoAWboxi~ 
keadedoveruppercheckvalve 

3) Inlet ak&nbly is unthreaded fkom screen cartridge sleeve 
. . -- 

uThread~tistaìnlesssteelsaeen onto lmer poxtion of 
tiet assembly 

5) Inlet assembly with screen attached is threaded back into 
xreencartridge sleeve ‘. f 

5) Insert cartridge sleeve into +ttom of =-Il body 

Il Tbread drive shoe onto body to hold cqtridge sleeve in 
dace 

$1 Insert cone (without screen atkxched) inti end of drive 
;hoe-Makesure&ingisoncone. 

3) Stretch rubber sleeve over cone and bociy of tool b hold 
me in place as ti1 is lowered downhole. . 

. . 

bóer a p&od of time, b&,d oI;‘ae 
cstimated folmation permeability, 
thetooIispulledbackto’thesur-. _ 

face. AS.the td is mtLiW& &e 
\ 
i 

hydrostatic head changes, closing ’ 
b+h && valves ad tipp@ ae 
sample within the body of t&e mi 

lLAttbesurf&cetbe upper.sub~sem- 

bly (AW adapter) is untbreaded. 
The reed vahe barb is unfbreaded 
f?omthe disk’&ndtbe discbarge . 

~‘assembIyis tbreaded ix& the di& 
The Hydropunch is then inverted 
and the tiple dis&rge~ through 
the dis&arge assemblyin~ a iiam- 

. pleamtainer. 
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.FIGURE 3 
~OTHETIcAT, FIELD INVESTI~TION :- 

. 

. HYDROCARBON lKODJ3 FOR SAMPUNG SHAUOW 
CONTAlXINANTSF’ROMA~~UíFER 

WAZER sbä6pLFJo MODE FOR 
DEEPER-COLLECTION 

OPEN 



. . T-FIGFRE4 *- . .:- 

GROUND WATER MODE ASSEMBLY l[NSTRUCT& 
‘. . 

k Place 0-rings@l groove 0~1 &eve cartridge . 

Thread open end of &ree@ontothnzadedp&ionofinlet@ pushmd~e@wa~on ‘--) 

B. ‘7Wea.d inlet and scken assembly into sleeve carkidge assembly. . 

C. Place large 0-rings @ on each end of HydroP&ch bod@ Insert complete assembryintobodyoftoc 

. D. Tbiead drive shoc@&& body. Place &ng on dxive ame@and push into end of dx%ve shoe. 

E. 

F. I.nsertcheckdisc -bQ ,@to body of @ola. 

G. %adAWadapter@ofkody. Sfretchrubberreta&r~eeve@over~~‘&dbody 

Ei. Todis&aqe,sampk +emoveAWadapterlkmtopofbody. . * 
1.. Untkead modified barb from cbeckdisk @ and tbread-barb.k& &cb&ki& . Attach 

diqharge tube @ b barb. Süde pinch clamp @ -ver tube and pin& s@L .Imwrt the tool and open 
pinch clainp + d&charge sample. : .: 

A. B C .fi. E F- . G :‘. :.H . 
. 

.\ . 

1 

1 ,p 

.- 

15 
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FIGURE 5 
HPDROC~ON MODE A&EMBLY INSTRUCTIONS 

. . 

A, Place O:rings@ on each end of HydroPunch 11‘ (HP-Q @y@ 

B. Thread drive shoe @ onto one end of body NW rodadapter @ 
onto other end. ‘JIghten both fittings hy han 
(NOTE: TheNl 

much as possl’bie. 
V rod adapter has a larger insíde díameter than the AW rod 

adapter which is used in the Ground Water mode). 

C. Push the barbed end of the drive cone@into the’4-1/2 foot Iong polypr@ene scxze@. 

DJnsertthescreen 6 aqddrivecone 0 0 5 assembly into the drice shoe end of the 
HP-,IIanq seatthee,tíngand,~neinthedriveshoe. . - 

E. Sfxetch rubber retainer sletie 7 
tod is lowered downhole. 

0 ver cone and hody to hold cone in place when 

F. Attach HP-II to NW rod (or other drive casi@ isíng appropriate adapter. 
CNOTE: Be sure drive casing ís thoroughly cleaned before attacbing to the 
HydroPunch.) 
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co-~ smP#i?mcEDuRE’ . . 
‘1 DriIltoapdntjustabovethede&&a&dedepdi 

2 

3 Onceonfhcbottomafthe~DONOTPICK¡?PT&EToOL 
(Dnrrcrswu - ;. . . 

4 

5 Whenthetimldep~hasken&eved,pullbact 
onthedxivemdsorhalmnatopuntlleconroutof 
thebodyofthetooJ paznieggromdwaterto 
enterthtq-IL 

6 

7(a) 

8 

9 . 

lo 

ll 

12 
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TABL;E4B 

HYDROPuNrjT n-HYDROCARBON SAMPLING MODE* 
=IC OjpIERATïNG PROCEDUEKES ’ . 

1 

2 

3 

4 

6 

7 

8 

9 

. . 

10 

ll 

1 *Prior to using HE’-II in the hydmcarbon mode, be su-e the drive asing is thoroughly decontainina~ Jin thk 
mode, the casing contacts the sampling bailer and is in communication with the sample c?xunber. _ 



. . 
V. TROUBIiSEEOO~G 

Astithalldnlliqg/sampling 
methods, occasional problema WiLI arise 
with the.use of the HydnPunch. Most 
of these probkms relate to ob@ining an 
inadqquate sample for analysis. 
Because of the simple and robust con-. 
struction of the HP-II, the majoritg to 
the problema arq directly related a site’s 
unique hydxqeologic conditio& and few 
problema are the r&ult of m-cal 
nmlfimdons of the tooL Thé follo* 
discussion breaks the problem arias 
into two groups: Ínecbanical malfunction 
and hy~geologic problems. The 
mechanicaIareawillbeaddressedirsk~ 

MEcHpiNIcAL~PROBlwEMs 
: 

Drive Cone Does Not Separate 
FromBody 

. 

1. ~rareinstancestheconeprillfailto 
separaie fkom the bqiy Of the3ool 
durìng the pull back pxxxx@ur~ !&is 
usually occurswhen very fíne sand 
manages to work its way between 
theconeandthedriveshoeasthe. 
toolisbeingdriven, Thesandgrain;f 

” %andlo&‘thec&einthedrive-“.‘ .. 

shoe. The problem can be’a&&$ 
bymakingsuretherubberexterior 
sleeve is used over tbe cone and the 
dzive shoe. Using .t.his sleeve 
ensures that sand will not enter 
untíl the dri&g process begins. 

Once the drive or push commences, 
makesurethetoolisnotliftedor 

accidentiy backhamm eredasitis 
being advanced. Fe upwqd motion 

may slightly separate the cone fkoin 

2 

: 

3. 

ingmaydrivesandintotheseal& 

MxemeIy loose, @ksand-like mate-. ’ 
ii& there may not be &OUgh SOil * 

Sztion for the mqe to separate ifit iS 
&lled back in fhe normal fUion, In . 
tbse situations, jnitiate the pull by.a _ 
Sharp backhammeq the sudden 
shock and upwaql motiin of the tool 
will separate the cone &om the body 
oftheHyd&&nch . 

The p~ost comnion cause of cones not 

~DarãtiïIEiSthW?SdtOfUtilipng _* 

hox&made sleeves instead 6fthe 
slee& provided eth tbe HP-II. The 
txhstitute mak stzeties asthe. 
toolisheingdrivenandworksitself 
bet+en tibe cone and the seat in the 
drive shoe. Whentbis~hap&s~*e ._ 
.conewiualmostaiwayslo$in~- ~’ 
tion making it errtremely di&& to 
puU&, evenus&wzx&uzsand~a’ 
vise. 31 prevent this frorn occur&& .,.s.’ : 
always use the &eves provided+l+ 
tb&QoL 

. . .._ .. 
<. 

.,&iqe ~ne,&p&~~T~ && .y 1“” i l* 

l. The m&t common’cause of early cOn& 
x separation is the res& of the tool 

bein& pulled back prematurely by 
backhammering or being picked up 
after being placed on the bottom of 

the borehole. See DRILLEXS RUIZ 
#l (Table 2). Be carefd 

2. When lowering the tool down an open 

borehole always use the fz&rior rub- 

18 
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ber~fkktion sleeves pmvided with the 

tooltoxUkesureiheconestayskí 

place. 

Leaking CheckValve 

1. The che& valves in the Hyd~~I?u.nch 
are dksigned to handle grit saturated 

, - water and consequentiy do not usual- 

lyleaktothedegreewhetet&reisa 
c&ical loss @atri~le. Ofteq ifthe 
water is ex&eme& skdiment laden, 
the sediment it&lkwill collect on the 
‘che& valve and seal the sample in 
thetooL IfaleakdoesF,itis 
almosti always veg slow. nìe best 
&ay &I corr& t& &oblem íq to 
retzieve the tool and decant the sain- 
ple as rapidly as pksible. 

HYDRObEOiO-&RJEL@m ’ ..pRoB& ‘= ,_ 
; .. 

Sample Cobction&omL0w - 
PermeabriityAquiferstidThin 
Water Bearing &IM+ 

1. As f$e HydroPunchis driveq or 
pushed into &sitioq t&e soil is dis- 
placed to the side and compacts~i&o 
the walls of the hale. The &xxss 
cleans tbe tool as it moves downward 
and also prodkes a very tight annu- 

lar sed around the tooL Tbe consoli- 

dation of the soil particles around the 
tool can ako res& in a reducfion of 

tbe permeability of the AL The 

fight seal and reduced permeability 
enables the HydroFuxich t.o colled a 

very discrete sample f%om a specifiz 
deptb by sealing off ground water 

fkom above and below the Tone b h 
sampkd. 

In sonqe.fine grained siks and cj.ays 
withverythi?waterbearingzo~~, 
thecon+ession Oftb2SOilIjartìcles 

may lower the p&Ikeability ofthe 
saturated zone to a degree where 
&n>und he ~ampl& may not be 
colkcted in a reasonable amomt of 
time (is., c 1 hour). It is_important 
ti.0 Iyzrmdmthat the EydroR& 
Colla a VeIy dkrete sample ii-om 
a fairly short sample ínterval (usual- 
ly less tha.u 5 fet) ver& a monitor- 

- ing well which normally collects 
&om an interv& of 10 feet or more. 
&nsequently,mtimesareusually 
longer tban that of a monitoring W& 

compieted in the Same formatíon. 

2. when sampl3JgthiIi (< 5 feet) water 
table aquifks~ it ís importaqt 55 
linow the exact location of the satu- 
rated zone. Edetailed site hydrogeu- 
logic inforrnation is not avaílable, it 
is best to start the investigation at 
the site with a pilot boring to aax- 
rately idene the targkt zone. Oixe 
the HydroPunch ti been dricen or 
pushed into position, the amular 
seal is so eSAh& that missing tbe 
water bearing zone by inches can 
make tbe difference between a dry _ 

hole and the tool f%ng in minutes. 
Kthewaterbearingzoneisthin~d 
has less thti 5 fe& of head t& HP- 
II must be used in the hydrocarbon 
sampling mode. The HP-II in the 
water sampling mòde wj3.l not have 

-- - 



mum) t&iiL .^.. . . . . . 

. . 

q&nt,lycanbeaccon‘plishet3by-pu&; -. .. 
. 

ing or dri* fi-oi the surface. 
Wh&workingwiththinwat.erbear- 
ing zones or low permeability ‘. 

aquiférs in cohesive soils (soils where 
Inkfusion of Drilkg Mud or .OuisidF ‘-3 
GroundWater . . 

: 

the hale will stand open &er th& . 

d$ing tools are removed), the 
HydroPunchcanbèus~inthe ’ 
hydxcarbon samplmg mode @ho$ . 
attaching the polypropylene screen 
tothecone(Figure2). Tbis enables f 

. the intake interyal to b$ny length 

.. desired. A hypothetical -pie 
wouldk k 6 inci thick water bear- 
ingsil@&ndlayeroc&rsbe&n7 
and 10 f&t below the surfke at a 
site. Thi laye-r is over and under- 
lain by a very low permeabili@ sil@ 
clayxb n.mximk the possil$ity of 

: ., 
%&&eptingthethinwaterbaa&g .,. .r...’ 
‘z@e,:the HydroPunch is pushed oi 
.drivenfrpm5feetto12feet(orifthe 

$l~soft#3etoolisadvan&dfkom 
. . thestMhceto12feet). Becausethe 

. :. formation will stand open and no 
.screenisused,theHydroPunchcan . . 
be pulled back fkom 12 feet to 6 feet 
leaving an open hole bemeen the * 
cone (12 feet) andthe hottom of the 
tool(6 feet). The open hole ser-ves & - 
.the intake screen andMercepts the 

. water bearing layer. The pktion of 
the holiin and below the saturated 
zone will collect water. A bailer is 
lowered into. the open hole for sample 
collection. Ekequently tbinly bedded 
witer lmuing formations qc33.u at 
shallow deptbs in so& cohesive soils. 
These conditions make pushing the 
tool essy and investigations fke- 

l. There is the possibility that outside 
fluid will be forced mto the sample 
chamber, iftheHydroFunchis used 
in the water samnlimrmode in: 1) a 

f mudf3ledbon3h~~,or2)isusedto 
~~llect a sample finm a deep aquik 
and,dnri&retrieval~pulledback 
tbrough an uppeFaq@fkr with a .,. 
lngherh&static.head. -’ 

Ai an -pIe, assume the tool is 
. lowe@into amudfilledborehole 

and is driven 3 feeiinto the underly- 
ing fotition for a sample. The. 
watkr table fo? the aquifkr is 30 feet 
ant3 the samile was collectqj at 40 
feet, When the HydroPun& is filled 
with sample it has 10 feet of head 
ahove the sample (the depth the tool 
is below the top of the aq@fkr). The 
borehole has ai&t 4-O feet of dilliig 
mud in it. When the HydroPunch is 
pulled fkom its hole and exposed to 
the driE.ng mud inthe borehole, the 
mud, having mu& hi&r hydraulic 
head (40 feet VS. 10 feet), dispk&s 
the sample in the fxol .and fox-ces it 
up the drive pi& The same process 

1 

can oaxr.when the ti1 is retieved 
frorn a low head deep aquifkr thro@h 
a borehole filled with water tirn a 
shallow aquifkr with a higher head. 

2. Tb prevent this fkom oaxrriq two 
tbings can be done: 

711 
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’ a) Thetoolcanbeu&inthehydro- 
carbon samplirigmode. In this 
codguration the sample is col- 

. lected prior to the intake being 
exposed to the fluid in the boro- 
hole. 

b) A bqbed adapteris available 
which attaches to the top che& 
valve of the tool in the .water sam- 
pling mode. This adapter enables 
tbin tubhg (usually 1/8 inch 

vinyl) ti be attached to the che& 
valve. Byusingaspecial 
crossover adapter, the tubing can 
berun&omtheuppercheck ’ 
valve, through th+ Wall of the 
crossoier adapter and up aloe 
side the drive pipe. The tubing 
vents the ICydroPunch to the mJ 
fhe. This co-tion pxwides 
two capabilities: 1) As the tool 
fillswithsamplethe~sirisdis- 
placed frorn the body and is forced 
up the tubing and dixharged at 
the surbe. By monitoríng the 
airdischarged(thiSCanbeSS&- 
ple as holding the end of the tube 
inacupofwaterancLvatching 
the rate the air bubbles out) the. 
fíllratecanbemeasuredand 

when the t.d is filkd can be 

determined.. men the tool i,s 
filled and ready to be retrieved, 
apply enough pressure (usual,ly 
compressed air or nitrogen) to ae 
tubing t0 compensate ‘for the 
head of mud in’the borehole, ne 
pressure closes “31e upper che& 
valve WhiCh in turn prever& the 
lower che& valve fkom opening 
as the tool is pulled tbrougb the 
driUing mud. 

VI. SCIIEDULLNG (General 
GuideIiues) 

As with all fMling projects, 
HydroPunch sampling rates are depen- 
dent upon site conditions, depth of sam- 
pling, equipment available snd person 
nel- experience, J3owfz~er, some general 
guidelines &nbe used. Based on a 
sample depth of 30 feet or less and easy 
ddling or pushing conditions, rough 
sampling rates out&ned.in Table 6 may 
be use& !&e slow.first diy rates reflect 
set up time ánd getting a ff2el for the 
toolsndthesi~partic&rlyifno 
hydrogeologic infknation is available: 

DAILY - 
SCHEDULE 
Fiit Day 
Following Days 

SCEEDULINGGUIDELINES 
bUMBER OF SAMPLES COLLEcrED 

hxperienced Crew Experienced Crew 
3 Samples 3-8samples 

410 Samples 5 - 10 samples 
Cdepending on depth of sample (depending on o!epth of sampk 

and drilhgnzte) and drilling mte) 



. 
. TABL;E5 a . 

TlXOUBLESHOOTING GUIDE- 
NIEcBANICA.L PROBLEMS 
PROHLEM CAUSE 

Drke Cone Does Not 
SeparatefromBfJe, 

UVuyfinesandbasworkcditsway 
betweenconeanddri9eshoeastoolis 
beingdaivaL 

2)IIlvery!oosef~tnaayJlot 
beenoughsoiláictiontoKparrkthe 
ameasitispulkdbadc 

2) Rubba frietoIl.sleeve,nas zmt llsed , 

F+HOHlBM CA.US& SOLUTION _ . - 
. . 

No Sample Due to 
LowPameabiEty 
calditions 

hltluhlof~ 
Mud or Outide 
Ground Water 

IftbeHydmRxncbisusedinthenater 
samplingmodeinamudfi&dholeoris 
retieved tbnmgb a zone with ahigber 
headtbanthes8mplezone,thefore@ 
fluidwilldispIacethesamphi.ntbe, 
H*Pun& 

i i 

2 Use the bol in the Hydmíkbon mode and colkct t3x sample bcfot-~ 

tbetool4withdrawn~thefluid. 
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