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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

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

Figure 2-1.  The wells will be constructed of 4-inch diameter PVC and will be screened across the

wetted zone at the top of bedrock.  A bentonite seal will be placed at the collar of the boring to

prevent entry of precipitation.  

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 temporary casing will be removed and the hole will be advanced to a depth where

groundwater supplies are adequate for sampling.  A temporary well will be installed at the appropriate

depth as previously described.

Rationale

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-
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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.

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.  

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.
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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 RFI Work Plans.  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



2-5

Rationale
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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.

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
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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

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.
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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

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.
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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 should be noted that the site will be placed under a “land-use

restriction” by the Navy which will limit its future use to industrial applications.

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.

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.  
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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.

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.
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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

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
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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

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.
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Analysis of all the sediment samples will be for volatile and semivolatile organics 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

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
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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.

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
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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.

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 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
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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.  The borings

will be continuously sampled to the depth of the tunnel and the subsurface stratigraphy will be visually

logged by the site geologist.  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

bottom of the tunnel, 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.
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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.  A groundwater sample will be obtained using the Geoprobe® tools at every other boring.

Should additional borings be required away from the tunnel, each of these will retrieve a groundwater

sample.  Analysis of the groundwater samples will be for the same parameters as those for soil.  The

only difference will be that a portion of the groundwater sample will be filtered with analysis being

made for both total and dissolved 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.
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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.

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

work proposed in the previous sections.

2.9.1 Surveying

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.  EPA Region II Data Validation SOPs 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.
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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

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 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 sampling. 

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 minimkg surface 
disturbance and reducing the volume of soil cuttings generated. In addition, representative groundwater samples 
can be collected without installation of costly monitoring wells. This SOP does not include description of gene& 
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 specifk to direct-push sampling 
practices. 

3.0 DEFINITIONS 

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

Intcrnal Friction Angle (Q> -value1 - Resistance to shear faihue 

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

Percussion - Operated by striking or banging. 

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

4.0 RESPONSIBILITIES 

Prokct Mananer - 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 from 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 L.eader to ensure that these procedures are implemented in the field and to ensure 
that personal pe&rming sampling activities have been briefed and trained to properly execute these procedures. 

Samplin~ Personnel - It is the responsibility of the field sampling personnel to follow these procedures, or to 
follow documented, 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 samples. 
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5.0 PROCEDURES 

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

5.1 Eauiument 

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 am 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 f?om 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 intemal fiiction angles 
(i.e., ‘low Q> -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 hammerin g is also x-equkd to penetrate resistive layers such as hard pan, dense sands, gavels, fiozen 
strata and fill material. Probes iypically cannot penetrate competent bedrock or cemented 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 carrier vehicles and sampling equipment are shown in Attachment A. Typically, 
selection of vehicle type is based on the following factors: 

0 Availability 
0 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 dimct-push sampling 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 metbods of collecting subsurface soil samples via direct-push methods: (1) Small quantity 
sampling; and (2) Large quantity sampling. 

Small quantily samples are collected by disengaging an expendable point from the bottom of the probe, retracting 
the probe rods upward approxirnately 3 to 6 inches, and re-driving the rods. The sampler is filled witb 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 f?om the probe can be difIícult, recovery is hrnited 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 afhxed to the bottom of the sampler. Above the desired sample interval, the sampler is pushed 
through the soil witb the point intact at the bottom of the sampler to prevent soil from entering the sampler. Once 
the desired sample interval is reached, a stop pin is removed fiom the probe rods allowing tbe point to retract 
through the sarnpler 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, TeflonrM or plastic may be inserted into 
select samplers to facilitati sample handhng and visual inspecuon, maintain sample integrity, and meet regulatory 
requirements. 

An SOP for a wmmonly 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 
ertpendable tip (by methods d&ussed above) thus allowing groundwater to migrate into the probe. Groundwater 
samples then are collected by inserting smalldiameter flexible tubmg 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 sufficient to convey water to the surface. Where depth to groundwater is excessive or the strata is of relatively 
low perrneability, groundwater may be conveyed to the ground surface by tilling 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 procedures 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 baihng or by retrieving the sampling tool once it has tilled 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 floatiug contaminants are present), or when a large 
volume of sample is required. A sacriticial plastic screen (typically 4.5 feet long) with a bottom cone is inserted 
into the protective outer rod and secured with arr 0-ring to hold the screen inside of the outer casing and prevent 
soil particles or water from entering the screen as the device penetrates the strata. The apparatus, which is 
attached to a string of dril1 rods is hydraulically pushed from either the ground surface or fiom the bottom of a 
borehole to the desired interval. A standard auger drill rig is typically required to push and retrieve the apparatus. 
Once tbe desired depth is achieved, the protective outer rod is retracted. The sacrificial point and screen section 
are held in place by overburden pressure ami soil f&tion, ami tbe screen is exposed to the surrounding formation. 
Groundwater samples are acquired by passing a small diameter bailer through the drill rods into the screen. 

Groundwater sample collection via sampler removal entails instalhng the sampler a minimum of 5 feet below the 
groundwater surface and subsequently retracting the sampler to separate the unit from the expendable bottom 
drive point. Once tbe bottom point has been separated fiom the sampler, groundwater is Eree to enter the sampler 
sud is retained inside of the sampler via a bottom check valve. The ful1 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 deviccs discussed above must be driven a minimum of 3 to 5 feet below the groundwater 
surface. With the exception of the sampler removal method, peristaltic 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 
Deptb to grouudwater 
Soil conditions 
Permeability and thickness of water-bearing zone 
Sample sitc access 
Regulator preferentes 
Sample volume requirements 
Analytical parameters 
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6.0 QUALITY ASSURANCE RECORDS 

Quality assurance records kept by the direct-push subcontractors will vary between firms . The Baker 
Representative’s field log book will also serve as a quality assurance record and shall include at a minimum the 
following information: Project name and identification number; date; field personnel; name of subcontractor; 
equipment; names of drilling/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 

1. 

2. 

3. 

4. 
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Introd.uction - Gekprobe Machines 

What is a Geõprobe? 
A Geoprobe is a hydraulically-powered, 
percussion/probing machine designed specifically 
for use in the Environmental Industry. The first 
Geoprobe was built for the Environmental 
Protectio~.Agency ìn 1988. 

Soil probing techniques can be thought of as a 
subcategory of what arr+ commonly referred to as 
“Direct Push” techniques. Direct push refers to 
tools and 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 aniount of static (vehicle) weight . 
combined with percussion as the energy for 
advanc&nent of a todl 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 ínsett permanent 
sampling implants and air sparging points. You 
can drive a conductivity sensor probe to map 
subsurface 
lithology. Ii fact, 
the Geoprobe has 
beenusedto. 
perform all of 
these functions to 
depths of 1 OO’feet 
(30 m) or mote. . 

’ You will fin4 
i Geoprobe 

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

_.. property audits, 
Superfund sites, 
remediation 
projects, and 
research. Its uses 
are as diverse as 
ie users. 

Gm&be ModelS400 bftl and Model4200 
The Newest Models f?om the Originators of Percussion SolLProbing. 

. 
. 

The Geoprobe is a hydrauli&lly-@wered soil 
probing machine which uses static forte and a 
percussion hammer to advance small dipmeter 
sampling tools into th6 subsutface to collect soil 
cores, groundwater samples, and soil gas 
samples. 

How does a Geoprobe work? 
Soil- probíng equipm&t is typically used for site 
investigations to dépihs of 30 to 60 feet (9 to 18 m). 
However, this range is elusive and constantly 
increasing as better probing equipment is produced. 
Geoprobe soil probing equipvt has been’used to 
depths exceeding 1 OO feet 0 m) in many areas of 
the United States. 

l lis hydraulically powered either from a vehicle 
or an auxiliafy engine. 

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

It rearranges particles in the sut&face by 
application of weight and percussion to advance 
a tool string and produ.ces no cuttings in the 
process. 

¡t can dril1 through surface pavements 12 inches 
(305 mm) or more in thickness and prot+ 
.beneath them. 

It can be used for collecting soil Cores, 
groundwater samples, and soil gas samples. A 
probing tool is also available to make continuous 
logs of soil conductivity and probe penetration 
rates. 

[IGeoprobe Systems _ 



Introduction - Geoprobe Machines 

The Geoprobe Benefits . . . 
Geoprobe equipment has redefined the way sites are 
investiga& in the Environmental Industry, In many areas of 
the country, Geoprobe machines and tools have displaced 
traditional drilling me@ds as the preferred mode of 
collecting subsurface samples. There are numerous reasons 
why Ceoprobe technìque have found suth wide acceptance 
in the field. Among these reasons are the following: 

l No cuttings are produced during the sampling process. 

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

l Mobilization is 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 diameterholes which 
minimize surface disturbance. 

l Geoprobes fold compactly ahd store ìn cargo vans or 
truck toppers where (e unít and tools can be locked 
and secured. 

b l Geoprobe mac&in& heve lower capital costs and are 
more economical to operate than rotary drilling __ 
machines. 

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

Taking soil samples 
with the Geoprobe 
@del 4220 Mute. 

Sampling proce- 
dures produce no 
cuttings. 

Geoprobe h&iel4200 (IeftI and Model5400. 

What types of Geoprobe Machines are therel 
There are five Geopr&e Models: 

l ModelS400 @age 1 .l) 
l Model4200 @age 1 .S) . : 

l Model S4OU @age 1.9) 
l Model42OU @age 1 .13) 
l Model4220 @age 2.1) 

What about Mobiii Laboratoriei? 
There are severa1 opti?ns available: 

__ 

l Custom built to 

vehicle ora 
bailer. 

ckoprobecancustorndesigna. 
mobile laboratq to work in 

See gage 3.1 for 
details. 

conjunction with your soil probiqg 

What about Training? 
We offer complete tmíning on all soil probing and laboiatory ‘ 
systems sold. See pages 1 -17 and 3.10 for inforrnation. 

How can I Purchase a Geoprobe? 
Tips and guidelínes on purchasing a complete system are 
provided on page I 4.1. We’ve seen to the details SO YOU 

don? have to. 

The Tools for Site Investigation 



Soi1 Samphg Took - Intioduction 

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

l Patented design* Gws sainplers to remãin Compleiely 
sealed while driven to depth. 

l Large Bore Sampler recovers 22-inch long x 1.0625~inch 
diameter (559 mm x 27 mm) core, 320 mL in volume to 
depths of over 60 feet (18 m). 

l Samplers are pushed or driven to depth. 

l Genektes no cuttings during sampling. 

l Liners are available in CAB klear pIastic), bmss, stainless 
steel, and PTFE cTefloh% 

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

i 

- A dis&ete soil &$e is obtained us.ing the large 
Bore Soil Samplei. 

-.. 

Macro-Cor@ Soil Sampleìs 

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

Open Tube Sampling from Ground Surface or 
Closed Piston Sampling for Sample Retrkval at 
Discrete Depths 

l M+zroKore Samplers recover 45-inch long X 1 .S-inch 
diameter (1143 mm x 38 mm) core, 1303 mL in volume. 

l Samplers are pushed ordriven. 

l Cenerates no cuttings during sampling. 

l Samble wirh an open tube or with a closed piston 
system to depths excet@ing 30 fizet (9 m). 

l Liners are available in PETC (clear plastic), stainless - 
steel and PTFE CTeflonO). 

A complete description of the Macro-Core sampler and a 
complete list of parts begins on page 5.11. Operating 
instructions are provided in Appendíx B. 

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

The Tools for Site Investigatioq 
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Soil Samphg Tools- Large Bore5oil Sampler . 

Large’ Bore Soil Sampling System . . . . 
qoil samplers~that remain completely sealed while be& pushed or driven to cfepth. 

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

l Soil Sampling Beneath UST Sites 

l Studies of Chemical Dissipation with Soíl Depth 

l Pesticide Studies 

l Hazardous Waste Site Investigations 

l Propetty Transaction Surveys 

l Chemical Canyover/Residue Studies 

The Large Bore (LB) Soil Sampler is used primarily as a 
discrete intetval samoler: that is. for the recovery of a samole 
at a prescribed dept& 1; certain circumstances; it is also ’ vu 
used for continuo& coring. The Large Bore Sampler 
recoven a.22-inch long x 1.064ncl! díameter (559 mm x 
27 mm) core. h4aximum core volume is 318 mL. 

Linen for the Large 6ore Sampler are available in CAB Mear 
plastic), brass, staitiless steel, and PTFE (Teflon8). 

. 

C&probe’s Large Bore Soil Sampler is perhaps the most 
popular dire$ push soi!:sampler in the United States today. 
It has achie~&l this status by solving problems for field 
investigators.” Think of the possíbiliti& You need to 
determine the distribution of contaminants at depth Le., 10, 
20, and 30 feet (3,6, and 9 ml) - the Large Bore is your 
tool! Simply drive it to depth, open it, and recovera core. 
Easy driving, fast operation, 

c 

minimal di&rba&e, no cuttings. 

Suppose the project requires 
definition of contaminant 
concentration at a specific depth 
accqss the site. This is where the 
LB shines! You can complete 
multiple sampling points across 
the site. The speed and economic 
advantages offered by this 

Geoprobe soil samplen feature linen that fit over 
the end of the cutting shoe. This feature, which 
was pioneered by Geoprobe, allows soll to flow 
into the liner without lodging behind the liner. 

sampler have allowed site . 
investigators to increase, the Actual size of Large Bore Sample 
number of samples they obtain to Tube. The Large Bore Sampler @es 

define site conditíons. It has also an ample 1.0. for core recovery while 

allowed them. to develop a better maintaining a smallO.0. for ease of 

understanding of subsurface 
driving. _ 

conditions and contaminant 
distribution. 

Pr4ared liners. snap oLer interior end 
of cutting shoe. (Large Bore CAB liner 
shown here) . . 

Soil sample recovered using the Ceoprobe 
Large Bore Soil Sampler. 
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Soi1 Samphg Tools - Large BoreSoii’ Sampler 

.A unique soil sampiing iystem designed for use with Geoprobe.prot$g tools. 
v 

. 

.Geoprobe’s Large Bore So¡/ Sampler can be used with either mkually driven 
probe rods or &oprobe hydraulic soil probing machines. 

Unlike split-spoon 
samplers, the Large 
Bore Sampler remains 
completely sealed *while 
it ís pushed.or driven to 
the desired sampling 
depth. . 

A piston stop-pin at the 
top end of the sampler 
is removed by means of 
extensíon‘rods inserted 
down the inside 
diameter of the probe 
rods after the sampler 
has been driven to 
depth. This enables the 
piston to retract into the 
sample tube as it ìs 
driven to recover a 
sample. 

t 

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

a. b. 

For complete instructions on the operation 
of this sampler, please request 

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

Figure 1. Driving and Sampling with the Large Bore Soil Sampler. 

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

c. Collecting a Sample d. Recoyxing Sample in Liner 
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: ~GE~P~~BEAT~~~O SERIES LARGE BORE SOIL SAMPLER 

Standard ppekng Procedu,re’(SOP) 

Technical Bulletin No. 93-660 

PREPAREa 9l2íll993 

Figure 1. Driving and Sampllng with the Largs Bom Soll Sampler. 
a. Driving the Sealed Sampler b. Rcmoving the Stop-pin 

. 0. Cohcting a Sample d. Recavefing Sample in Linar 



. i.0 OBJECTIVE 

l$e objectivk of this pm ís to colkct a ckrete soil sampIe at dcpth and rccover it for w + 
pdon andfor cheg&aI analysis. 

. 2.0 BACI(GROUND 

Me Bore Sampier: A 34-iich long x l-3/8+x& diamercr pkonqpe so2 sam& mable of 
recming 3 discretc sampie that musues Up fo 32od in Voiume. in che form of a 543ch x 
1-U M-inch corc coanined imide 3 removabIe hez 

pet: A 24-ti Iong x I-I&iudx ciimez removabic’~iaceabl~ thin-ticd tube irmrted 
mmie the L.arge Borc Sampier body for the purposc of conrakkg and sniq soil sampks. Lina: 
matP;ailr indude brass. stainkss ste& Tefion. and ciear $as& (ei&crPETG orceMose aczate 
bw=d- 

3.0 REiWIREDEQUIPMEPCT 



Large Bore Sampier Pa& Quanti~ Part Number 
STD Piston Stop-pin, 0-ring “. ............ -1 ....... i.. ........... 
LE Cutting Shoe 

AT-63, 63-R 
................. ..“..” ..... ...” 1 ..................... AT-660 

LE Drive Head 1 . ................... ..-..- ........... ......... Mi.. ....... AT-661 
Lf3 Sample Tube ..... ..“........” .......... ...” 1 ..................... AT-662 
LB Piston Tip ........... ..“........“..eoa....” .” 1 .-. .... -. .......... AT-663 
LB Piston Rod ...... ..“..“.......“....“I”~“. 1 . . ......... . ....... AT-664 
i.B Clear Pkstic Liner . . . ... . . ......... variable .......... . . . . AT4E 
LB kass liner .. . ..... . . . ...... - .. . .... variable ... . ........... AT-666 
L6 Stainiess Steei Liner . . . . . ...... variable . . . . . . . . .. . . . . . 
LE Teilon* Liner -..- ... . ..... . . . .... vaiabie ..... . . AT-666 ....... 
iE Cutting Shoe Wrek~cfi i...- .. . ......... .l . . .................. AT+69 
Vinyl E?d Caps ......... ..-....- ......... variable ................ AT-641 
TefIon* Tape .............. ..“......“--” ..... variable ................ AT-640 T 

* (Tq7ixz is a Regtiered Thdemark ofEX &t Poru áe knwurs & Co.) 

Geoprobe Tools 
Pmbe Hod (3 foot) 

Quarltity Part Number 
... . ......... . ......... tiable ................ 

Pmbe 
AT-10 8 

Rod (2 foot) . . ... -.- .. . ...... - 1 ........ ........ 
Pmbe 

wI.. AT-10 8 
Rod (1 foot) .. . . . .. _ - ........ -. 1 . . . . ...... . ....... AT-70 

Drive Cap 
8 

.“.“I”......“-“....~......~ ....... 1 ........... w.... ... 
Puu.Cap 

AT-1 1 8 
..... .” ......... m”““’ “.UI........WI. 1 

Extension Ro! 
.w.....-..“......AT-12 8 

.... -. ... ..-1.... ....k....v&bl e ......... ..- ... 
Extension Rod Coupier -...- 

AT-67 
--mfiabie 

Extension Rod HandIe 
-.....-....AT-6 8 

. . . . ..- 1 .- ...... . . . . . . . ..AT-6 9 

OptionaI 
LB Manual Extruder ..-......... .. . ...... -1 ........ 
Extension Rod Jig 

-. ..- ..... AT-659 K 
... ..-.....-- .......... 1 .-. .. 

LE Pre-Pmbe 
........ . ..... GW49 

......... ..“.“..........“........“. 1 ......... . ......... -AT-l46 3 

Additíonaf Tools . - 
Vise ,Gtips 
Open Ended Wrench (3/&inch) 
1 -ínch or Adjustable Wrench 

4.0 OPERA77ON 

I 4.1 Dwn~intion . 
\ Beh ai afcct each use, thorougidy ciean all parcs of the soil sampf.i.q syxea accordi~ to projezx 

spdic rtquirtmcnts. A cicx~ new liner is recommeded for ex;? use. Pans shozd also be 
inspecd for y~ear or damage at chis time. _ . 



r- 
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suopsovEa 
CUTTING SliOE 
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0 

AT-662 \ 

Figure 2 Large 8ore Sampler Parts . 

AT-õ63 



42 Assembly 
1. InstaU a new AT-63R 0-ring into thc O-r& 8roove on thc AT-63 Stop-pin. 

3 Seattheprr-flaredendoftheLBIYler(AT663,666,-667.or668)overrhemteriorendofrhe 
AT-660 Cu- Shoe. (Figure 3.) It should fít sqly. 

3. hsert the Iiner into either cnd of the .4Td62 Sample Tube ami screw the cmiq shoc ami finct 
into pIac+ Ifexmsiveresismn ceisencotmtcrcddtaingthis~ittnaybe~tousetheAT- 
669LJ3ShoeWnncft Place~~ontfie~~dandposmonrhcsámplct~lywith~ 
shoecnddownso~tfie~sednotchon~~shoeaJ;oms~~tttC~~~s~ofdïe 
wren& (Figure 4.) Push down on the sampie mire whik mu@ it tktil thc am@ shoc is thmded 
ti@ttiyinmpk 

4. Screw the .4T-664 Piscon Rod into the .4T&63 Pismn Tip. Iasez thc -piston tip and red into the 
samolenroefrom~ee=tdoopositcrfitctlmn=shoe. PushandrotatethcrodumiIcfittipisseared, 
compieteiy imo the cariq shoc. 

6. Screw the revese-beaded AT-63 Sto+ im thc top of the drive hcad ami am it comter- 
docMsewitha38-in&wrenchuntiI~ HoldthedriveheadinpIaccwi&a I-inchorad~@srabIe 
~~;wirileco~~~ãlistask’toassnn~thtdwe~nays~~i~y~ The 
assembiy is now complete, 

43 Pilot Hoie 
A pilot hale is qpmpkue when the sttrfkc to be puexmd comins -vei. aqhak hard sands. 
ormbbie. Pre~~unprwenturmcrtssarywearanrhesamp~toois,ALar=tBortPre-Probe 
(AT-146B)maybeusedforthispurpose. ThepiIatho~eshoufdbemadt~yroa~~above~ 
samo~iaocrvalWhcrtsadactpavcmcarsan~~aholemaybedrilld~~theGeoorobe 
~~aDrillStett(AT-32,-33,-34,ot-35,~~tpwn~ttllcknessor;tht~v~nrXtipped 
with a IS-inch diamem Carbide Drill Bit (AT-36) prior to pmbíq. Forpavcncms in cxczss of6 
inches.‘the use of compressed air to rcmove axtiqs is mmme&d. 

4.4 Driving 
L AttachanAT-106B l-foocProbeRod~ttrtass~bI~~ierandan.4T-llBDrive~totfrt 
probe red Position the asseznbly for tiviq imo the subsurfacz 

2. Drive the uxtbly into the subsurkcc undI the chive head of the L.B sampie mbe is juq above 
the pund surfacz 

3. Runove the drive cap and the l-foot probe red. Semre the drive head wirh a l-i.& or adjustabie 
wrcnch and rc’-ri$xen the stop-pin with a 3/8-iich wrcnck (Figure 5.) - 
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4.4 DtiViflg (cocuinucd &om page 5) 

4. Amch an AT-IOSB 2-fooc Pmbe &d and a drive up, and continuc to drivc the sampler into . 
the groun& Attach AT-IOB 3-foot Pmbe Rods in succession uutiI che kading end of che sampter 
ruches tbe top of the desired sampling in& 

43 Preparing to Sample 

L When sampiing depth has bcen reqched, positiori thc Gqmbc machinc away frorn the top of 
the pmbe md co allow mom to wo&. 

3 Insert an AT-67 Eansion Red down the inside diamczer of the pmbe mds, HoId onm it and 
piacz an AT-68 Exrxxsion Rod Coupler on the top chruds oi%e esrensiou md (the down-hole end 
~r^tfieIlyldinoextensionmdshotlld~uncovcrd). Areacfiano~~e~~ionrodtotfiecoupier 
and lower &e jo&& mds down-hoie. (ñgure 6.) 

4. When the Iudiq extezion md has ruched 
Ennsion Red Handle to the top exrension md. 

thc q-pia dowu-hok. mach the AT-69 

7. ‘k stop-pin should be a~&ed m che bocmm ofthe ksz exension md qon rcnxovai. Inqecr 
Sor damqc. Once the smp-pió has bcen rernovcd. the sampíeris mdy to be &rkn to collar, 
a sampie. 

3 Attach a drive cq co the pmbe md and drive the moi suing and sampler anocher 34 inches. Use 
of che Gcupmbc’s hammer fkntion during sampie cokxion may incruse the sample fccovery - 
in ceti fomkrions. Do uoc ovcrdrive che saapicr. 



. . 

4.7 Retrieval 
l. Remove the drive cap on the top pkbe red and atta& an AT-l= FulI Cap. Lowcr the-pmbc 
‘shell and close the hammcr latch over thc puIl cap. 

2, With the Gcopmbe fooc fkmly on the mund, pulI th&oI miq ont of the holc. Stop when 
thc top (drivc head) of the samplcr is alqout 12 inches above thc md surfacz 

3. Berylrethepistontipandrodhavebetndisplactdinsidethe~lembe,thepist0n~now 
exmdsintothc2-footprobemdscccion. Inlooses~iis,tht2-f00tproberodandsamplermaybC 
recovered as ene piece by us& thc fooc como¡ to Iifc che sampkrchc znaiiq dismne om of 
the hok 

4. Ifexcessive lTes&ul c=: is encounccred while amnpting to Iifi the smpier and pmbe red our of 
thc hale usiq the foot comal tmscrew the! tive he& Grom the saqler and nznove ít with the 
probe mi the pkon ro& Gd the pismn tip. Replacc the dr.ive hc=rd orno thc sampk and mach 
apuilctpcoit Lower~eprobeshcllandcfosethe~~ovGthCpnlI-andpaiIthe 
sampicrl.hc naainin,a~~omofththolc~tbeprobe~~tñnnlyontfie~anb 

4.8 Sampie Recovery 
L Dccach thc 2-foot probe red if it has not blu;r done previousíy. 

70n*~~~~andtcaonIincrs,coverthe~oft6csamplembt~~ATd40T 
Teiíon Tape before pIacin3 the ead caps on the Iincr. (figure 9.) The c& shouid be smoothcd out 
and prcsscd over tie cnd of the soiI corc so as to minikc’hudspacc. Howcvcr, utc should be 
tdCUIlOCto~trfian4~rc,thiIlthCtCflOll~e, 

4.10 Sampie Removal 
L Lqe Bon CIur PIastic and Teilon L.inczs can be sIit opu easiIy with a uüIiy knífe for thc 
sampies to be ax&zcd or píaccd in appropriate containcrs. 

Z Large Borc Brass and Stainkss Stecl kncrs scpamc into four 6-inch sc&ons. The AT-659K 
~cBorcManual~~maybeusedtopushtheso~~~ourof~elinersccrionsforanalysis - 
or for axnsfcr to othcr comaincrs. (Figure 10.) 



. , 

Fi&m 70. Exmdtng a sample in a metal Gner using the AT4!Z9K 
manual emuder. 
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Appendix Ci 

Screen Point Ground Water Sampler 
. Operation g 

z P 2 

After the Saeen Point Ground Water Sampler is 
driven to depth, the mds are retracted and the 
screen ínsert is pushed out into the formatiq?, 

L. . :. 

- 
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Screen Point Ground Water Sainpler - Operation - 

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

1. Push the Screen Insert and Plug into the Screen Sleeve from 
the bottom. The bottoin -end has one drain hole (Figure 1). 

2. Push the Screen Connector over the top end of the Screen 
Sleeve and push the Screen Connector Pin into place L 
(Figure 2). It has a loose fit so use your thumb and forefinger 

L 

to hold it in place. 
New 0-rings should be usad at each 0-ring location 
prior to each sample. Shown here is the Expandable 

3. Insert tbe Screen Sleeve, Screen Connector first, halfway indo 
Drive Point (GW~S), 0-ring GW-445R1, and Drive 

_ Point Seat GW-4404). .- 

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 ìnto the Sampler 
NOTE: These parts must be assembled so as to allow 

Sheath that an_Expendable Drive Point GW-445) can be 
free movement of the screen assembly inside the 

pushed into place in the Drive Seat (Figure 5). 
Samplqr Sheath. There should be no interna1 binding. 

. The assembled sampler is now ready to be driven into 

6&rew the Drive’Head with the 0-ring end first into the open 
the subsurface. Wetting the 0-rings w.ith a small 

end of the Sampler Sheath (Figure 6). 
amount of distilled water will aid in free movement d 

_ the parts. 

Drive Point Seat 

Screen Insert and Plug (GW-446) 
GW-444) Connector 

0 . (CW-443) 
0 0-ring Location 

CW-444R 

A Screen Point Sampler (CW-44OK) 



Screen Point Ground Water Sampler - Operation 

Wire mesh stainless steel Screen 
Insett inside stainless steel Screen 
Sleeve.. Screen Insert has 0.1~~ 
mm pore openings which filter out 
sediment. 

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

Figure2. PushtheScreen Connector s 
Pin into place. 

A 

Figure 3. Insert Screen Sleeve hallivay 
ínto Screen Point Sampler Sheath. 

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

. 

. . 

Partially assembled Screen Point Sampler (GW-440K). 

Figure 4. Slìde Dhe Point Seat over 
end of Screen Sleeve and screw into 
Sampler Sheath. 

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



.Screen Point Ground Water Sainpler - Operatioti - 

Probing 
Place a drive cap on the assembled sampler and drive it into 
the subsurface (Figure 1). Continue driving by adding 
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 dríve point by replacing the drive cap with a 
pull cap and pulling the rods back a distance of about 2 ft.’ 
(1 m) (Figure 3). 

Exposing the Screen . 
In stable forrnations, the screen assembly may be pushed out 
into the open borehole by lowering 3/8-in. tubing affixed 
with a PRT Adapter CTB-25L and PR-259 to the top end of 
the screen asserqbly (Figure 41.’ The threads on the PRT 
adapter are engaged with the threads on the Screen 
Connector by pushìng gently downward ori the tubing and 
rotating it counterclockwise. Whèn properly connected, the 
screen assembly can be pushed out of the Sampler Sheath by 
pushing down an the tubíng. 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 rods (Figure 5). The leading 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 
sufficíent. Excessíve hammering on the rods should be 
avoided. After pushing the screen into the - 
formation, the‘actension rods 
need to be removed in order I I 
to begin sampling. .. 

Figure 4. PRT-Adapter (PR-255) 
insertecl in tubing CT&25U prior to 
cónnection down-hole with Screen 
Connector.’ 

Geoprobe Systems 

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

- Extension Rod 

CSampler Sheath 

- Extension Red 
Coupler 

-SCm 
Connector 

-SCRWl 
&ernbly 

r- Open 
Borehole 

5 
/- ExFndable 

Drrve Point 

Figure 2. Figure 3. Figure 5. 
Sample Depth Pull Back Push Out Screen 

is Reached. Sampler 2 ft. Assemblv with 6 
ir m). Extensioi Rcds. 



Screen Point Ground Water Sampler - Operatiorr .. 

Sampling 
Water sampling.may be accomplished by using 3/8-ínch 
tubing ahd a stainless steel PRT adapter as previously 
described m6-25L and PR-255). Once the PRT adapter 
has made connection with the Screen Connector, a 
vacuum may be applied to the top of the tubing 
(Figure 6aI. This may be done with a peristaltic pu.mp 
(Figure 7) or by usíng a vacuum púmp with an ín-line 
trap. 

lf 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 ís oscillated up and down 
and the water.sample is pushed upward into the tubing as 
the ball repeatedly lifts and seats (Figure 6M. The tubing 
will begin to feel heavier as it fills with severa1 feet of _ 
water. It can then ‘be lifted out of the probe rods, cut, and 
the watér poured into a Gal for analysis. This same 
tubinglcheck valve arrangement has been used to pump 
multi-liter samples from the probe rod. 

Removal 
When the sampling procedure is finished, the probe rods 
and 5ampler may be extracted. If the PRT system is used, 

remove the tubing by pulling up finly on it until ít 
disconnects from the PRT adapter down-hole. The PRT 
adapter will remaib attached to the Screen Connector. 

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

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

3184. 
Tubing 

PRT 
Adapter 

screen 
Connedor 

Figures 6a and 6b. Sampling pptions. 

Figure 8. Tubing Bottom 
Check Valve and Check 
t3all are installed onto 
Tubiiig . . . 

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



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

._ - 

Screen Point Ground Water Sampler - Operation - i 

-1 
Q i 

. . . the Screen Insett and Sleeve are 
inserted just far enough for the 
Expendable Drive Poínt to be inserted . . . 

Screen Point Sampler at depth using Tubing Bottom Check Valve 
system for retrieving groundwater sample. 

Geoprobe Systems 
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L IJS’IBODUCTION . 
HydmPun& II (HP-II) is a spe- 

. cialized &ld S& toql that is capa- 
ble ofcollecting a representative ground 
water sample without requi&g the 

. ~instdlation of a ground wa& mcinitor- 
ing welL The to@ is a drive sampler 
used tt~ obtain ground water samples. 

l%e HydmPwzch system is pro- 
tected by patents S-,146,998 and 
5,046,568 zgith othtm pending. Any 
reprwn of the tool or mnpone& 
formsaliaswetlasforin4iouseuseis 

;/ sb&lyp&ibid . 
. The &droPuncb prokdes a fkst, 

. . inexpenske’in~tbod to deterqdne the 
presen& or absen& of grokd water con- 
tamination and, ifpresent, to define the- 
vertical and horizontal extent cif the con- 
tamination. The Hydrol?umh is not 
inteudedto replace monitoring . 
weRsbutisusedt6reducethenum-- 
ber of monito&igwe3ls tieeded to 
complete the hydrogeologic investi- 

. gation. HydroRmch samples @le 
the user to determine iflong term moni-, 
tori&wdls are needed ami, whenneed- 
ed, to opfimize the location of the welk. 
Wbile a monitoring well can col& huny 
dreds of samples fkom a z$n&e location, 

.a single HydroPunch can collect hun- 
dreds of samples fi.om different loca- 

. tions. In sho* the tools enabli tibe user _ 
to get away &rn using monitozing .v@ls 
to locate monitoring wells. Asummary 
qftheadwkagesofusixqthe 
IZydroRmch for site screening’as : 
oppos@ to tlie tfaditional appmach of 
instdhg~0nitoring Wells follows is 
outlined in Table 1 on the following 

iF . . 

other~systems(gen&r’al) 
R5~rtotheakilabiE~oft&e 

Hydrom the ~nly fi$d screening 
toolsavailabletodeEnetheekenti>f “. 
ground water~contaminatioxl co& of 
vaxious geophysical systems and koil gas 
analysis. unfortunately, @doping *F 
correlation between the results of the 
soil gas or geophysicalinvestigati¿m and . 
conce&rations of contamiqantsinthe . I 
ground water, is difEcul& ifnotimpossii~. 

’ ble, tmless sik and coritaminant .&&i- 
tions areidea¡. Byco~parison,the 
HydmPunch provides a physical sample g 
of the pund water. This sample can 
be $.rectly correlatzt3iwit.h concentra- 
tions found in a monitoring well 
installed at the same location. 

\. This manual has been pwphed by K@ E. Cordry, th.e inventor of the 

HyoT-roPunch, to aid your use of this tool. If you hgve any questions or suggestions . 
m . . - . f _- ..v 7 /\mY-. 



EIYDROPUNCHAqVANTAG3ES 

Speed 
Hyd&F’uncb samples can be collected in ene-halfto 
one-tenth the time it takes to install, develop, pruge 
and sample a .monitoring well and tbe samples arz 
available immediately fOr analyses, fiat days, weeks 
or months -la& as is the case with monitoting Wells. 
Economy 
Smce samples can be collected at a much faster rate 
using the same equipment as well installation meth- 
ods, the user rfializes a subst+tial reduction in cost. 
%ll development or purgh&s not necessary pkor to 
sampling, consequentlytbere is no need to cokaíner- 
ize and dispose 6f excess water. Costs for projects can 
be oneihalfto one-tenth the cost of insMing monitor- 
ing wells to obtain the same geochemical da& 

Q-w” 
Numequs technical papers have been published * 
whicb compare HydmPunch samples to monitoring 
Wells completed at.*e same locations. !t!he results 
indicate à stroqg codtion betzv~ the m¿mitoring 
wdls aud the EydroPun& samples. Findings thus 
fkr suggest that the HydroPam& samples minimke 
vola~tioil’it lowlevels ofV?C contaminatioIL This 
probablp is bec+e the HydmRm.ch colle& a sample 
fkom a diskrete zone with a minimum of akation and 
agitatii~ of the sample.. . 
EnvironmentaIImpa&t 
Since a permanent well is not i&alle& the distur- 
bance to the surroun- environment is minimised 
duringHydroPunchsampling,eqeckllyifthe 
HydroF’unchispuahedordrMn&omthek.$aceto 
collect the sample. tie low tixkronmental impact is 
extremely valuable when tracking off-site plumes or 
when sampling needs to be as uuobtrusive as possi- 
ble. 
Safety 
The HydropUnch is a one time sampling s&.em. _ 
Once tbe sample’has been co&kted and tlx 
HydroFunch removed, the remaining hole can be 
effectively seakd &om the bottom up by means of 
pressure grouting. Tbis eliminates cross-conkmina- 
tion of aquifers as well as tbe need for well aba-ndon- 
ment (necessary if wells are improperly conskucted 
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WeU pobb Gd sqeenéd houow 
stem augers are somekks ysed for & 
screening, but both’share a .coinmon, ..- 

problem. The Make screew’of the i , _ 
&e eiposed as they are being adv&na. 

pemitting outside contam+t&m to 
enter and sbbsequenttiy & carried dom 
to the sample zone. As a res&, large 
quantitiesofwatxzneedtobenemoved 
durhg developmen and purging prior t 
sampling. Even afkr development and 
purging are complete& there isno way f 
be positiv.. tbit all amtamination fkom 
Qe cmrlying zones has been remaved, 

. Whenascreenedaugerisused,anaddi- 
tionalproblemis that the auger does noi 

.. &al itselfin the borehole. The loose fit 
within the borehole permits contamhia- 
ti011 to.entq the sample zone.fkom ,a@x 
viatheannulusbetweenthe~ts of 
theaugerandtlqwaUofthebor&o~~ . 

\ : 

a tiow&YDlioPuNm 

. . 

s5riwEMwoREs .- 
L GexldIñformation. 
. The HydroFuncb is dkgned to bc 
pus&edor*v&in~ the aqQifkreither 
from the ground surfke or hm the bo% 
tom.of a drilled borehole. QpicaUy thiS 
isaccomp&shedbyu&~drillrigora~ 
cone penefxometer rig. The tool UClizes 
ZKL aiAght and water-ti&t sealed 
intake screen andsample chamber 
whichis isolatedhm th~su.rro~dinIT 
envhnment as the tool is advanced. 

The shape and ~~00th exterior 
sur£ace of the Hydn>Funch preve=lt thp 
dcknward kansport of contamínatio~ 
tbe tool is advanced. As the Mo1 is 

pushed deeper into the soil it cleans 
, 



itselfasthe &,il pa&les are displaced 
to the side and adhere to the surround- 
ingS0ilmaM Asthesoilisdis- 
placed, it compacts into ti? wa¡ls of the 
hole. ‘Ibis not ody cleans the tool as it 
moves downward but also produces a 
very ti& annh seêl around the tooL 
The tight seal enables the HydroFunch 
to collect a very discrete sample fkom a 
specific depth by sealing off ground 
water fíom above and beloxythe kne to 
be sampkd. It should be f&ed that in 
fine grainedqterials withvexythin 
water bea&g zones, the comprksion of 
the soil parkicles displaced bythe . 
HydroI?unch may sometimes lowerthe 
permeabilie of the material to a degree 
where ground water samples may not be 
collected ina reasonable amount of time 
(ie. < 1 hour). Handlingconditions like 
thiswillbecovemdlate&moredetkL 

. Wh& the desired depth,fk collec- : 
tion of a ground v&er sax&le is 
reached, the HydroPunch is opened by 
pullingbackonthebodyofthetool. Soil 
fiiction holds thedrive ame in place as 
the body moves back. Once the 0-zing 
seal between the drive cone and the’ 
body of the tool is broken, ground water 
flows &om the surrounding formation . 
into the sample chamber. No foreign 
materials (i.e. gravel pack, dkling fluid 
or cutthgs) are introduced, mmimizmg 
the possibility of outside contamination. 
As the sampleis collected, the dxive 
cone and the sample chan& are tight- 
ly sealed against the borehole walls, 
This “packei e&ct isolates the intake 
fimm ground water above and below sud 
-.,-.14-m :- . __^_ Il:---Le ---L--l ----le 

interval Once open, the HyekA 
Cllsfkomthebot&mwithaOaer@On 
and minimnt @t&.m of the’sample: 

W&enIIp-Ilisusedinthewater 
sampling mode, the sample is colle$ed 
andtzzmsportedtothedce*thiu 
thebodyofthetooL Asthetoolispulled 
upwad, inmased hydrostatic head 
within the tool closes a lower and upper 
check valve which retains the iample 
within tihe body of the HydroPun& 
Once at the @áce, the HydroPunch is 
inverted and the sample is decanted 
tbmughatopdkchaqevslveandtub- 

ing, . 
WhentheHEVIisusediuthe 

hydmcaibon samplingmode, the tool is 
knkedXothesurfaceusinga.hollow 
driw, pipe of large enough inside disme- 
terCLD.)topermit’thep~assage~ofathin 
.bailex The sampleis~collected by lower- 
i.ngthebailer69m&esurf&etb&gh 
the drive pipe and retcieving tlg s&nple. 
TíiisconfIgurationpermitssamplingof 
floating co-ts ami also alloivs aq 

. 1. 
tznhmbd mtit$ ofsample to be Al- 

lef?d 
.. 

IILOIPEIu!nON . . 
HYDRomcEtrc 

HP-II ka durable tool intended to 
be used primarily by drilhng contractors. 
The diameter of the tool is approximate- 
‘ly 2-inches .O.D. with a wall thickness of 
M-inch The heavyduty construction of 
the HP-II greatly increasés~its rigidiiy; 
however, its large -ameter hmits its 
effective depth when pushed ft-om the 
surface with cone rigs. HP-II can be 

,- ‘- 1 7 7 . 3 



water sam$ing. hr the hydmcarbon . 

mode, sam@s, includingfloating pmd- 
uct, can be collected at the very top of 
the aquifer. In addition, an unlimited 

quantiQ of sample can be collected by 
additional pumping or b.ailing. In tbe’ 
water sampling mode, the sample is col- 

lected 5om 5 feet or more below the 

water tabie (tn assure adate hydro- 
static pressure), a cone is lost each tie 

thetdisusd’ 37 

1. HydrocarbonMode Sampling 
withHydroPu.nchII 

The HP-II is used in the.hydqcar- 
bon mode whem 1) a sample of floating 
product is needed, 2) aground water . 
sample must come f?omtheuppermost 
portion of the aquifk, 3) the water bear- 

: ingstrataarev~thin,or4)a’largevol-’ 
ume of sample is requked (Figuré 1). 

Inti.coidZi@ratiopthe-ch& 
: valvesarer&novedfkomthebodyofthe 

tooL AsacrEcialscreen(ap~toly 
4-e fe& long) is attached to a dispos- 
able cone The screen and ina 
parts.oftbe tool are sealed%3xn& 

exterior by an 0-ring seal at tbe base of 
theconewhenthetoolisintb.e@sed 
position. Thescreen islargeenougbin 
$iametertopexmitasmallbailertopass 
tbrough it. The screen, witb tbe cone 

- attached, is inserted into the body of the 
HP-II until’the &ing on tbe ame is 

seat& in the body. Wben tbe &-II has 
been advsnced to the desired sample 

deptb, the body is pulled back S@ fiic- 
tion iolds tbe cone in positiou while tbe 
screen.telescopes out of the bbdy Of the 

tool. The chive casing (ty-pic& NW md) 

ti be lowered through the ca&g and ... 

the body of the HP-II hlto.the screenec 
--l 
4 

zone for sample Collection. Sice no 
: 

matefid has been inWduced intp fhe 

sample zone, the screen does not need to 
be purged prior to sample collection. 

2. Ground Water Mode Sampling,’ ’ 
withHydroPunchII 

- TheHP-IIisusedintheground 

water samp~mode when a sample 
ca.nbea&cted~m5feetormore . 

. below the top of the wa& taHe and 
when L2 liters ofsample volume’5s ade- 
quate. In this mode alovAr che& valve 
withanattachedEhersGeenisinsert- 
edtithebottomofthetoolandan 
upperche&valv&placedi+etop cc.- 
&.e body, Adiq+blepoi~¡t is irise: . . . . 
i~to.thi d,r& &od. .Thek&l ís pushed ‘1” 
or&v~.i&0 &e ~SOil t0. : ;; 

the desired samplingdepth eithertim’ 
thesurkeor&omthebottomofa 
dr3ledbkhole @‘igt& 1). The body of 
the tool is then pulle&backahout 2 fe& 

Soil f?i&on hold$the drive ame in 
place. Once tbe &51& seal on the cone,. 
is brolren, ground water flows írito the 

op end of the HP-Ti thmnghthe 
idake screen, past the lower che& 

vahe, into the sample chambe~ and 

fínally out tbe upper chechvalve. 

When 0peq the HydroPi=h fil.ktim 
the bottom with no aeration and mini- 

mal agitation of the sample. When tb 
tool is full, tbe sample .ís collected by 
pulling tbe tool toward the surfkce. 

‘. 
This mcreases the hydrostatic pressure. 



FIGURE1 
HYDROPUNCH’II. 
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FIGURE 2 

SAMPLING THIN WATEI? BEARING ZONES 
IN COHESIVE SOIL WITHOUT SCFZEEN 
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Within the tool, closing thi two check 
valve& At the iskrfi~ce the HP-II is . 

i inverted and the sample is decanted 
tbrod ti upk disch&$e valve and 
+Cnginto a sample container. . 

3. FieldProcedures: Samplingwiih 
‘Hydro~ch II 

The hoIlow stem auger drUing 
system is by far the most prevalent 
dxilhng m&hod used for,e&ironmentaI 
hydrogeologic investigations. The HF-II 
hasbeendesignedtobeusedwiththe 
auger driUing rig to collect ground .water 
iamples inmuchthe same mnnner as 
soil samples are collected with drive 
sanqjlers. Although the following sec- 
tion is targeted for hollow stem auger 
drillbg, the same general guideiines 
apply to other drilEng tecbniques. - - : . . 

. 
l3YP0mmmAL~GPLAN 

. - The following is a briefdescrip- 
tion of the typical sampling procedes 
for collectíng a sample at the top of the 
aquifkr usingthe HP-II in the hyd- 
bon mode, and’collec@g a second sami 
ple 15 feet below the top of the 2quifkr 
usingthesametoolinthewatersam~ . 
pling mode. 

. . 

HYPOl%!3T!TC~ GEOLOGY 

The first stiple is c0llected f&n a thin 

(3 foot thick) &uifer of Cne, clean sand 
oczcmrhg 10 feet below ground surface. 
The Crst water bearing zone is sand- 
wiched between a vezy low permeability, 

sandy clay extendingfk~m the surface t0 
- - - - 

to 20 feet. At 20 &et tiow ground sur- 
Eace the sandy clay.~vqljes a vq clean 
medium grainedsand aqui.fer about 40 
feet thick The second sample is to be. 
collect.ed fkoq~ this second aquifer. 
(Figure 3) 

SAMpLJIvGrn 
HYDROCARBONMODE 

Thefirstsamplewillbecoll+edusing 
the HP-II in the h$knzbon mo$e. 
l!P:BecuwetheE - . nzustberrttshed’ 

L 

ilato~~urthew-mtobe 
swnpl&thedriLlingprocedutémuststop 
.~?newhel??abovethesomplepouzt. 
CO~~*it¿s~.~tOtuzwSO~ 
id4?aofthe-depffratw~~wmspleisíobe 
cotkcted If littk ishown of the si& hydm- 
geology,itiso@natnuygoodideatousethe 
i@ialbokzgasapibtboringtodetemke 
u~yw~the~~~wnes~ 
2)thepennecrbilify~oftismnple~3)ttte 
~0ftheaoil,~4)~~f~- 

The hydrxarbon kode,was selected 
because .a samplii is *e&d & close 
to the top of ti &iif&r as’pos6ile 
and, *th oil+ a 3-kkt thkkkpper 
aq@fé$ it is the only mode th& can 
asure that a&l sampl+ will be col; 
lected, In ord&o collect a sample in 
thewatersam~~mode~the 
HydroPunchintakehastobeanl;n;- ’ 
mum of 5 feet helow the top ofthe’ 
water table for the t& to ti At this 
site the intake screen would be om 

a.nd in the coIllfiãing layer below the 
aquiferz2sultingiEanextremely s_ 
slow fill time or ng saxnple. 

3 
Y. The c0ntractOr augerz5 to 9 feet (one - 

foot above the water table). ‘_ ., 
3. To prepare the HP-II for samplin& a 

disposable 41/2-f00t polypropylene 
screen is pushed &er the barbed -end 



and cone âre insertei into the drive 
shoe and of the Hp-II. (N&: In tbis 
mode internal &e& dves are.not 
used-refkr to &s&nbly sheet in the 
Field Guidej 

4. ‘Ib make sure the point hd screen do 
not accidentally’open as the tool is 
lowered inside the hckow stem auger, 
iin exterior rubb& sleeve is stretched 
over be cone a,sd bottom 6f the drive 
shoe. The dehe &icfZonally holds 
the cone in place &d additionalli 

TABm2 
DRZLl3R’SRUIZS 

1) DO NOT SET ‘I!KEi ~RIpuNcH 
~DOWNON’&tEBOTTOMOFTEIE . - 
BOREHOlZiNDTHEiPICKITUPm . 
THIswILL0PENTHETO0L,qINTHE 
SAMPLEINTEGRXTYkDJFITISDRI- - 
~AFTZRBElNG’O.~,MApDAM- 
AGE. .THE HYDROPUNa 
BECAREFULNOTTOBA~R -. 
WHENDRJXINGFOR~SA&5REA- 
SON. 

2) NEVERPUIJXHE HYDROtiCH 
BACKFURTHER’II3ANtiISPUSHm 
ORDRJYEiNXNTOTBEiJNDISTuj3BED 
SOIL, 
TO EFFECJ=L+ ISOLA!@ TH@ SAMPLE 
FROM OUTSIDE CONTAMlN ATION, THE 
BODY OF TEE HYDROPUNCH MUST 
REMAINQVTEIE HO;EITlhbEDUR-- 
ING DRIVfNG OR PUSHING . . 

3) ALWMS AC CURATELYMEASURETEE 
DISTANCE TEIE TOOL IS PUSHED OR 
DRilYEN AND TE33 Ih!ANCI3 Pm 
BACH, . 

the dzive cone. Wha the*&ol rea&- 
& the botfpm ofthe boreh01~ =d ._ \ a . . 
pw or hvmg ~-ences, tht J 
sleeve will peel back a.nd slide.up hej 
body of the Bydrol%mch. It does not 
contact the watkr be@ sampled. 
Once the sleeve is in position the 
drive rods (@kaIlyNW&d~are 
attached to the upper subassembly. 
of the HydroPunch &d the tool is . 
-lo&red doeole as additional cas- 
. ingis add&d.-. 
IIP: ItisvayheZpjidtoh+wahgthofthe 
drioepipeina2fw&anda3f9otsectio~as 
wenas-5footsedionû !mesholt 
sectionsenabkthe~toAaoeCrnawaage- 
übk~~ht~~topofihe 

. augt?rs~thetool~beendriveninío 
PhdOpeneh 

5. Once t$e toolrests ~nthebottom of 
the borehole, it will be driven or ~ 
pushed-four f*t fron;l the’+ttom d:_ j ,! 
the a*ars (at 9 feet) to 13 feet Th&’ 

-. dxivecasingismarked&thesurhce 
so the exact d&th the &is dri- 
ven/push~andretractedis,kn~ 

6. At t& point the user needs.i;o know 

the three most im&ta+trules 0f 

HydroPunch Use (seeTable.2, lefk). 
7. Itwasdetezmkd&omtlí~blow ; 

count duting soil sam$ng that e 
soil density will require that the 
Hydropunch be dricen into position 
using a 14p-îb. hammex Ifthe mite- 

rial had beenio& the E¡ydrowch 
&ld have been pushed fn>m fie 
bottom of the augers using the 
hydraulic downfeed on the dnll rig. 
The HydroPunch wi.lJ &pically ’ 
require 2 to 4 times as many blows 
to advance the same distance as a 



. . 
8. ‘Ib d&e the ~y&d?u,kh~in the 

hydroca&on mode the-&&r&tor will 
. _’ needanada~to&dTi-otithedrive - 

casing (typically&TVV rod) t;o the 
&read on bis drive ham&er. 
Although the adap&s are readily . 

b&een the screen sud body ofthe 
tul, destroying sample @ti if a 
sample Can be collected at aU. me 
tool may &o be damaged ifit is.dri- 
ven without the cone attached. 
When the sample depth is reached, 
intbiscase13feet,thetoo~is 
dlowed to set for a few seconds prior 
tobeingpulledback Thispermits 
the form@ion to exptid amund the 
cone and incre+ses the soil friction 
on the’cone; !l?he tool is then pulled 
backabo$ tbree feet, W%ndingthe 
screen C-am 13 feet to 10 feet. 

.During-pull”backthedrilleriscare- 
ful tiot to pti back.more tban the 

. fourfeetthatthetoolwasdriven. 
(Drillers~Rul~ i) Also, the driller 
musttitpClll&kf&hei-thanthe 
length ‘bf scree Mached’to the cone, 
intbiscase4l.!2fi2et‘ ( 

. lmlfthscrquiter~istrirry~and 
dOes?a@pguhew?lefnrmti~shoe 
dumtg- 

. ~~LsMpF3tó.use~drive 

hmnmettoV*tite~p31 
back 27hpwanisnaponthetool.~ 
thebatsmw&~isOpenenouglr 
tosepanz&íhewneandpdlthe’screen~m 
fhebody. . . 

available;itisbesttomake&the . *- 
contractor has one prior to m+izing 10. When the tool has been retxacted th? 

t6 the~,sitxi As mentioned earlier, the. . 
casing shquld be marked in ene-foot 
increm&& to monitor the driviug 
proCeSS. 
The driller commences driving aud 
continues u@il the tool has been 
advhced four feet. During driving 
thedrillerisverycartitomake 
sure that he does not inad+e&ntly 

backhammer the HydroPunch- If 
. the tool is backhammered it will 

fulldist+n~thecasingischmped . 

into- place to assure Sdoes not sEde 
back down &er t& exposed screen. _ 
Chain type vise grips work well for 
tbis. Disconnectthehammeror 
remove the adapter f&m the drive 
pipeaudchecktoseeifthescreenis 
fílliug with grour;d water.. 
TP: Wti HP-II there is mrety a probkrn 
withthewnedetachingandthescreenrwt 
being eqosed to the fonnation. shodd the 
toolbeusedinafonnationwhemthereisa 
problem, it is heLpfü.l ta measuri~ the inter- 
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3. 

4. 

5. 
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polyprowlene iwrzera ami drive cone leji firn 
* P-whs sampk# puu the cker helid of 
-th auger to a point abow th42 top 0f thi2 

skreen&enlowertheoeriterbitintopsition 
~driüthroughthe-aRdco~ This 
prvcedure enstuesthatthe screeRaRdcoRe 
íUV#dkdtothe~,Upthe~~ 
~~ftheaugersanddonotbecomejammedin 
the IaoUow stem of the lead auger. 

The HydroPunch is’prepared for 
waLl;er sampling by inserting the 
stainless steel plug with the upper 
che& valve inti the top c$the tool, 
reed valve pointing up. X’he upper 
subassembly going fkom the 
HydroFkn&thread to the AW box is 
threaded over the upper che& valve 
holding it*in place. (Note: Detsiled 
assembly instructions can be found in 
the.&ld GuideJ . 
Next, tih~ inlet assemblyis unth&ad- 
&Eoti the.scre& c%dridge ‘sleeve 
and.the short stsinless steel scken is 
thkadedonto the lower.por(ion of 
the inlet .sssemhly The iket assem- 
bly with the screen &ached is 
kreaded bkkinto the screen car- 
tridge sleeve As with the upper 
che& valve assemblx the cartzidge 
sleeve is inserted into the bottem of 
the HydroRmchbody withthe reed 
valve pointed up and the drive shoe 
threaded.,onto the body to hold the 
carfxidge sleeve in place. 
Insert the cone without the 
poIypropylene screen attached, into 
theendofthedriveshoemakingsure 
that the 0-ring is on the’cone. As in 
the hydroca&on mode, stretch the 
rubber sleeve over the cone and body 
of the tool to make surc that the cone 
does n& separa6 as the tool is low- 

6. 

7,. 

8. 

. 

9. 

Fórcok&i&the secondsamplein 
the ground water sampling mode, the 
HydroPun& can& advanced using a 
wirelhe downhole hammer. When 
the tool reaches the botlom 0f the . 

thilled borehole, the cable used to 
raisk and lowerthe hammeris 
marked with the hammer in the 
downposition. ‘. * 
Again the three Drilkrs Rules apply 
(Bble 2). Since &unplingis well 
below the top of the aquifw the tool 
is only driven a fe* fe& into the 
UXI- soil below the borehole. 
The distanti the tool is driven is 
closely monitored by watcbing the 
marksonthecableasthetoolis 
advanced. Once againthe c&ractor 
mustbecarefunot63hsmmer 
upwkd wbile drivíngthe tool 
(DrillersRule#I). 1 . 
When the HydmPunch tiches ita - 
finalde&h,inthiscasedriventhree 
fe& below the bottom of the.augers 
(23 feet belowsurfáce), the hammer 
is gently puUed to its up position snd 
the cable iarked to monitor the &l 
back procedure. 
The HydroPunchis backhammered . 
One foot. As soon as the tool moves 
upward the cone separates fiom the Ti 
body which allows the formation 
water to flow through the intake 
screen, past de lower check valve . 
assembly, into the sample chamber 
and fina& out the upper che& 
valve. 

10. Essentially the open Hydrotih 

becomes a dual check valve bailer 
. . . . _ - . . . 



THE BYDROUR~~ON MODE 

1) Make gxre 0-rings ti on each end of HP-II body 

2) Thkad drive shoe on one end of the body and the NW rod 
aciapterontheotherend. QheNWmdthreadhasalarger 
inside dia.meter than the AW rod adapter.) I@ke sure that 
both fittings are tightened by hand as mach as posible. 

. 
3) Push the barbed end of the t@e cone into the 4-Z?-foot 
long polypmpylene - 

4) Insertthe s.&nintothedriveshoeendoftheHP-IIand 
seattheo-xingandconeinthedriveshoe. 

5) Stretch rubber retainer sleeve over the ame and body to 
hold the cone in place as the tml is lowered downhok 

. 
6) Attach HP-LI to NW md(or other drive casi@ using appro- 
priate adapter. Be sure that drive casingis thonmghly 
cleaned before attacbhg theHydmPun& 

. . 

~GiOUNDW~MOIjE .< 
mEPs 
11 IIlSert&.inlessteelplagwíth~check*ein~the ’ 
topoftool . 

L-9 Upper subassembly froxn HP-II thread’to AW box is 
thm%dedoverupperdleckvalve 

3) Inlet &s&bly is unthread& íkm sueen cartridge sleeve 
. -- 

kl Threatj ihqt stainless steel s&en onto lower portion of 
tiet assembly 

3 Inlet assembly with screenattached is threaded back into 
xx-eei~dgesleeve .. ;’ 

3 Insert cartridge sleeve into @Atorn of HP-II body 

7) Thread drive shoe onto body to hold wdge sleeve in 
dace . 

3) Insert cone (without screen attached) into end of drive 
;hti-MakesureO-ringisoncone. 

3) Stretch’ rubber sleeve over ame and body of tool to hold 
xme in place as tml is lowered downhole. 

. 

~fter a ptiod of time, &&i oi ae 
wtf3d formation permeability, 

the tool is pUll back to’tbe a- _, 
face. AS the td is MZiev~ &e 
hydrostatic head changes, dwg 

both && valves ad trapping the 
sample within the body of the tool, 

II. At the suri& the upper .subassem- 

bly (AW adapter) is untbreade& 

The reed vdve barb is unthreaded 

&om tbe disk.& íhe discharge . 
~‘assembiyis threaded inti the disk. 

The Eydrc+nch is then inverted 
and tibe sample disch&ged tbrough 
the diqbarge assembly in$ a Sam- 

- ple confziiner. 



FIGURE 3 
HYPOTHETICAL FIELD INVESTIGATION -- 

HYDROCAREON MODE FOR SAMPUNG SEALWW 
CONTAbDNANTSFROMA~AQ- 

W’ SABfPUNG MODE FOR 
DEEPEXsbll6pIIE~ILi=‘MON 
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.--FIGqRE*. : . ..- 

GROUND WATER MODE ASSEMIXY SNSTRVCTTIOJ~~ 

k Place 0-rhg@n groove on sleeie ciuhidge asseinbly&d mgroove on $.&J . 

Thread open end of s&ee@onto tbreaded portion of inlet@ Push reed *e&ve.r +rb on .. .b 
B. Thr‘;tadinletandscr&n assembly into sleeve carkidge assembly. s . 
C. Place large 0-rings @ on each end of HydroPuich body @ Insert complete assemb!y Mo body of toe 

D. Thxkad dxive shoe@c& body. Place ¿king on drice cone@and push into cnd of dx3ve shoe. 

32. Place &9g i,n &e on c&& &c@ Tbread modi&x! h%zrb @ 220 che& di%@. 
Pushreedcheckvalve@ov&modifiedbarb 10 andtkeadS.S.Barb. 

F. insertcheckdisc gssemblyjgto body of tiI@. 

G. Tbread AW adapter @ ofko body. Stretcb rubber reta& +ve @ over con:” body 

H. Todis&arge,sample.iemoveAWadapter&omtopofbody. : . : 
1.. Unthreadmodi6ed~~fromcheckdisk~andthrradbarbfimmdiscbage~~. Attach 

diqharge tube @ to barb. Slide pinch ciamp @ -apertubeandpinch sJmL.Invert the tool and open 
pinch cl&np * dis&wge sample. . . . . .: 

A B 1 



FIGURE 5 
HYDiOCRBON tiODE A&EMBLS INSTRUCTIONS 

-v 

A. Place O:rings@ on each end of HydroPunch II @P-II) bqdy@. 

B. Thread drive shoe@ onto one end of body 
onto other end. JIghten both fitfings by han 

NW rodadapter @ 

(NOTE: 
much as possible. 

The NW rod adapter has a larger inside diameter than the AW.rod 
adapter which is used in the Ground Water mode). 

DJnsertthescreen 6 aqddrivecone 0 0 5 assembly into the drice shoe end of the 
.HP-IIândseatthe~,~andconeinthedriveshoe. . - 

E. Sfretch rubber retainer sleeVe 7 
tod is lowered downhole. 0 ver cone and body.to hold cone in place when 

F. Attach k&I to NW rod (or other drive casi@ using appropriate adapter. 
(NOTE: Be sure dxive ca+g is thoroughly ckaned before attaching to the 
HydroP~~&.) 

D E 
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BASICOP ERWINGPROCEDKJRES . 

smPñ~ocEDuR.E’ . . . co- 

3 

6 

8 

on#onthcbottmoftheholQWNOTPICKUPTI@3y1oL 
-Eh3cu . 2. . . . 

WaterlubAatesthepnrkwhi&nzduce5thepoLentialfotga2ling. 
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. TIJABLE4B 
=YDROPTTN”H LI-HyDROCAR,BON SAMPLING MODE* 

-IC t%SRM3NG PROCEDUEES ’ . 
mEP# PROCEDURE 

1 

2 

3 

4 

5 

6 

7 

8 

9 

. . 

10 

ll 

A#acblls5dhdHP-IItothedrivt~ 

*Prior to using HP-II in the hydmcarbon mode, be sure the drive casing is thorougbly decontakinated. TJI this 
mode, the casing contacts the sampling bailer and is in communication with the sample clwnber. __ 



. 
V. TRouBT;ESEEOOTING 

Aswithd~~p& 
methods, occasional prúblems will arise 
with thease of the Hydrol?un&. Most 
of these problems relate to ob@ining an 
inadquate sample for analysis. 
Because of the simpleand robust con- 
struction of the HP-II, tbe majority to 
the problems a+ directly related a site’s 
unique hydrogeologic conditio& and few 
problems are the r&ult of me$hanical 
malfunctions of the tooL Th~foIlowing 
discussion breaks the problem ar6a.s 
into two gm+s: i.nechanid malfunction 
and hydrogeologic problems. The 
mechanicalareawillbeaddressed& 

MECH&NICAL-PRO- .. 

Drive Cone Does Not Separate 
EkomBody 

. 

1, Inrareinstancesthecone@llfailto 
separa&? tirn the wy Of the3ool 
duringthe pull backpmce+re. This 
usuaIlyoccurs.whenveryñnesand 
manages to work its way between 
theconeandthedriveshoeasthe. 
toolisbeingdriven. Thesa+g&i.G 
“sand lo&’ the Cone in the drive ‘:. 
shoe. The problem can be’ alle&$ 
bymakingsuretherubberexterior 
sleeve is used over the cone and the 
drive shoe. Using &is sleeve 
ensures tbat sand will not enter 

: . 

uutil the dking process begins. 
Once the drive or push commences, 
makesurethetoolisnotliftedor 

accidently backhamm eredasitis 
being advanced. The upwxd motion 
may slightly separate the cone froti 

2. 

3. 

. 

its seat ad &e mbsequent hammer- 

i.ng may drive md into the sa area. 
- 

In very loose f&xgatibnS, SUCh aS_ ,r . 

czctreme~y laxe, qikksanMike mate-. j 7 

ha& there may not be eiough Soil ’ 
fkiction for the cqe to separate ifit is 
&lled back ín fhe normal f&hion. In . 
hese situations, jnitiate the pull by.a ._ 
sharp backhammeq the sudden 
shock and upwaqd moti& of the tool 
will separate the cone f%om the body 
oftbeHyd&mch . 

The most comxxion cause of cones not 
sepdmis the result of utilxng . 
ho&made sleeves instead 6fthe- 
sleevk provided +th the HP-IL The 
rmbstitutenla&stretiesas~ . 
toolisbeingdrivenandworksitself . 
bek+eentheconeandtheseatinthe , 
driveshofk Whentbishap$ens*e ‘., . . 
,ple vdl ahlost ilways l&in p&ii . -.: 
tion making it extremel~ difEc& to 
pull he, even u&&renches&d~a’.~ I 

; :. 
vise. Tb prwent &is frorn occumng,.~~ ..A.* ‘: 
always .use the &eves provided+&. 

thetool. 
. : . . ,_ “. 

.; 

1. The niost common’cau3e of early Cone 
N separation is the res& of the tool 

behig pulled back prematurely by 
backhammering or being picked up 

afker being placed on the bottom of 

t’he borehole. See DRILLEZS RULE 
#l CPable 2). Be carej?fk 

2. When lowering the tool down an open 

borehole always use the exterior rub- 

‘8 
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. 

ber,&ic%iO~ sleeves provided tith the 
t00lto+ikesureiheconestaysin 
place. 

&om above and below the Tone to & 
s¿UIlpGd. 

In sorqeline grained si& and clays 

h&ing CheckValve with very t@ éter bearing ames, 

tbe com&ession Of th Sorl &ti&s 

1. The che& vabes in the HydroPunch may lower the permeabilíty Of the 

are dksigned to handle grit saturated saturated zone to a degree where 
* - water and consequently do not usual- 

lyleaktothedegreewheret&reisa 
txitid Ioss ~fsa&le. often, ifthe 
water is &eIy sediment laden, 

gmund &$r sampl& may not be 
cokted in a reasonabIe amount of 
time (i.a, c 1 hour). It isjmportant 
to rtynember tbat tbe HydroPu& 

the Sediment i&lkill collect on the ’ 
‘che& vdve and seal the sample in 

c&cts a vez-y discrete sample fkom 
a fki& shoit sample interval (usual- 

tbetooL IfaleakdoesF,itis Iy less tbn 5 feet) ve&us a monitor- 
almost ahvays vep slow. The best 
iay & con& tbe problem & to 

íng well wbich normaUy colkts 
*rn an intencil of 10 feet or more. 

retrieve the tool and decant the sa& 
ple as &dly as possible. _ 

HXDROtiEOtiO-&an4urn, ’ 
. ‘.eROB&& -“% : ,. .< 

; 

consequd,mtimesareusually 

longer than that of 5 monitoring wel.l 

com$leted in the sake formation. 

2. valen s=p&gthin (< 5 feet) water 
tabIe aquifmi it is import& ti 
know tbe ex& Iocation of I&e satu- 
rated ZOXEL Ifdetailed site hydrogeo- 
lo& Mormation is not available, it 
is best to start tbe investigation at 
thOSi~wìthipiIOtbO~tOaCCU- 
rately idene the ta@& zone. Otice 
the HydroRmch h& been driven or 
pushed into positio~ the annular 
seal is so e%ctivk tbat missing the 
water bearing zone by inches can 
make the difkrence between a dry 
hole and the tool í%Iing in minutes. 
Ifthewaterbearingzoneisthinand 
has less thau% feet of head the HP- 
II must be used in the hydrocarbon 
sampliug mode. The HP-II in the 
water sampling mode will not have 

SampIeColkctionfk0mLow 
Pexzne&IiQA@ferstidThin 
Water Bearing iones’ 

1. As the HydroRmch is drivep or 
pushed into ~ositioq be so3 is dis- 
placed to the side and~compactkinto 
the waUs of the holel The @xxess 
cleans tbe tool as it moves downward 
and aJso prodkes averytight snnu- 
Iar sed around the tooL The consoli- 
dation of the so2 parkles around the 
tool can also result in a reduction of 
tibe permeahili~ of the soiL The 
tight seal and reduced permeabtity 
enables the HydroPuxich to coI.lect a 
very disu-ete sample fkom a specifiz 
depth by seahg off ground water ,, . _-- - 



mum>t0fii . . 

Whenworkingwiththin~terbear- -_ 
ing zones or low permeabti@ 
aquifks in cohesive soils (soils where 
the hale will stand open atker the 
d@ing tools e removed), the 
HydroPunchcanbkusedinthe ’ 
hydrocarbon samphng mode vvitho,$ . 
atfxhing the polypropylene scwn 
tothecone(FSgure2). This enables 
the intake in- to b$iiny length 

.. desired. Ahypothetical -pie 
would be: A 6 inch tbick water bear- 
ingsiltysándlayeroc&sbe&en7 
and 10 f&t below the surfkce at a 
sitie. Thi layer is over and under- 
hin by a very low permeability sil& 
clay‘ Tb maxbize the possil$lity of 

: ., 
%&cepf5ngthethinwaterbfxing .,. .“‘... 
qhe,dhe HydroPunch is pushed or 
.drivenfrom5feetto12feet(orifthe 

1~s$.lJsso~thetoolisadvkedfkom 
-. .ihe surface to 12 feet). Because the : 

.:. formation wih stand open and no 
.screenisused,theHydroPunchcan . . 
be puhed back &om 12 feet to 6 feet 
leaving an open hole between the * 
cone (12 fket) and the hottom of the . 
tool(6 feet). The open hole serves & 
.the intake screen andintercepts the 

. water bearing laya The pktion of 
íhe hole in and below the saturated 
zone will collect water. A bailer is 
lowered into.the open hole for sample 
collection. FYequently thinly bedded 
w&er bearing formations occur at 
shallow deptbs in so& cohesive soils. 
These conditionS make pushing the 
tool easy and investigations fre- 

qtientiy cm be aazonzpli&d by-ptih.; . 
jng or driving &r the surface. 

. ._ 
Idrusion of Drilling Mud or ‘~uisid~ ‘Y 
GroundWater . . 

l. There is the possibility tbat outside. . 
fluid willbe forced ko the sample 
chamber, ifthe HydroPunch is used 
in the water samnlinp-mode inz 1) a . 

. mud filled boreh@e, or 2) is used to 
collecta sample frorn a deep aquifer 
and, dtui& retrieval js pulled back 
tbrough an upperaquifer with a ., 
hrgherhydrostatichead. .. 

As an mplcl_ assume the tool is 
. lowde into a mud filled borehole 

and is driven 3 feet’into the underly- .., : 
i.qjforkatiorifor a sample The. . 
watkr table for the aquifer is 30 feet 
and the samile was collect@ at 40 
feet. WhentheHydroPunchisSlkd ._ .; 
with sample it has 10 feet of head 
abovethesample(thedepththetoo1 
is below the top of the aq&r). The 
bo&olehasab&4Ofeetof&iUi& 

. 

2. 

mud in it. When the HydroPunch is 
pu&dfmmitsholeandexposedto 
the drikrg mud irithe borehol%.the 
mud, ha. much higher hydraulic 
head (40 feet vs. 10 feet), disphxes \ 
the sample in the tool .and forces it 
up the drive piie. The same process 
can occur.when the tool is retrieved 
f?om a low head deep aq$fe.r tbrough 
a borehole fílled with water tirn a 
shdlow aquifer with a bigher head. 
Tb prevent ibis Eom occurring two 
tigs can be done: 

, 

20 



. . . 

' a) Thetoolcanbe&Iinthehydro- 
carbon samplixig mode. In tbis 
conC~tion the sample is col- 

. lected prior to the intake he@ 
exposed to the fluid in the bore- 
hole. 

b) Abarbed adapteris available 
which attaches to the t+ che& 
valve of the tool in the .water sam- 
pling mo$e. This adapter enables 
thin tiihg (usual& 1/8 inch 
vinyl) to be attached to the che& . 
valve. Byusingaspecial 
crossover adapter, the tubii can 
benmfkomtheuppercheck ’ 
valve, through tly Wall of the 
cmssokr adapter and up along 
aide the drive pipe. The tubing 
vents the ~ydrol?unch In the suq- 
fkce. Tbis coti~tion provides 
txvo capabilities: 1)As the tool 
EIlswithsamPpletheairisdis- 
placed &om the body and is forced 
up.thetubingauddkhaqedat 
the surhe. Bymonitoringthe 
airdischarged(thisCanbeaS9m- 
pleasholdingtheendofthetuhe 
ina cup ofwater and watchiug 
the rate the air bubbles out) the, 
f?llratecaubemeasuredand 

when the tool ìs filled can be 
determined.. Een the tool is 
C.l.led and re& to be i@zieved, 
apply enough pre=re (usually 
compressed air or nitrogen) to ae 
tubing to compensate‘for the 
head of mud inthe borehole. ne 
pressuredosesthe upperche& 

. vdve WhiCh in turn prevents tho 
lower che& valve frorn opening 

as the tool is pulled tbrough the 
drihing mud. 

VI. SCHEDULING General 
Guidelines) 

. 

As with all clrihg projects, 
HydroPunch sampling rates are depen- 
dent upon site conditions, depth of san& 
pling, equipment available and person 
nel- experiene Fowg~er, some general 
guídelines &nhk used. &sed on a 
sample depth of 30 feet or less and easy 
cidling or pushing conditions, rough 
sampkg ram outlinedin Table 6 may 
be use& me slow.Srst diy rates reflect 
set up time ánd getfkg a feel for the 
toolandthf?si~pzir%kkr~yifno 
hydrogeologic inf&mation is available: ’ ’ 

Y 

‘I!ABL.E 6’ 

DAILY - 
SCHEDULJZ 
First Day 
Following Days 

SCHED-GGUIDELINES 
‘NUMBER OF SAMPI.J3S COLLECTED 

Imxperienced Crew Experiexlced crew 
3 Samples 3 - 8 samples 

4-10 Samples 5 - 10 samples 
(depending on depth of sampk Cdepending on depth of sample 

ami drilling mte) and driüing mte) 



. 

TROUBLESEOOTING GlIIDE.- 

2lInveryloosefdnstheremaynot 4initiatepuUba&byaabarp backhmmer. The suddcn skk & 
beenou$lsoilfrictiontosepara~tbe upwardmotiondatusexpatatioa 
ame8sitispdltdbadc 

3) u-.-z-- sleyeinstcad 4Uset&skvespnhidedwith~etool 
oftbeakvepzwidedwithtbe 
H*P+lCh . 

Dliveconesepara~ 
TooSoon - 

2) Rubber &tion,sleeve,was lmt used . 

Leakingchedcyalve 1)sedimentclogson~.vplp ’ 

r3ltmdn OfDrslg 
Mud or Outside 
Gnnand Water 

IftheHydroPunchisusedinthewater 
sa&i.ngmodeinamud8iIkdb.oleoris 
retrieved tbrcmgh a wne witb abigber 
kadtbantbesamplewzq&eforeign 
fhzíd will displaoz the sample in the . 
H$RSk2Xh 

i 

i i . . . 

SOLU’IXON - . - . 
- 

. 2. Use th.e bol in tbe HydmCaahn naode and cokct the sample before 

tbetooliswitb&awntbrougbtbefluí¿ 
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