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DISCLAIMER

THE FOLLOWING STANDARD OPERATING PROCEDURE PROVIDES GENERAL GUIDANCE FOR BRC CONTRACTORS FOR TECHNICAL ISSUES ADDRESSED DURING ENVIRONMENTAL SITE INVESTIGATION AND REMEDIATION ACTIVITIES.  IT IS NOTED, HOWEVER, THAT EACH SITE IS UNIQUE AND THESE GUIDELINES ARE NOT A SUBSTITUTE FOR COMMON SENSE AND GOOD MANAGEMENT PRACTICES BASED ON PROFESSIONAL TRAINING AND EXPERIENCE.  IN ADDITION, INDIVIDUAL CONTRACT TERMS MAY AFFECT THE IMPLEMENTATION OF THIS STANDARD OPERATING PROCEDURE.  BRC CONTRACTORS RESERVE THE UNRESTRICTED RIGHT TO CHANGE, MODIFY OR NOT APPLY THESE GUIDELINES IN THEIR SOLE, COMPLETE, AND UNRESTRICTED DISCRETION TO MEET CERTAIN CIRCUMSTANCES, CONTRACTUAL REQUIREMENTS, SITE CONDITIONS, OR JOB REQUIREMENTS.
1.0 INTRODUCTION

This Standard Operating Procedure (SOP) provides an overview of the methods and procedures to collect groundwater samples using a HydroPunch( sampler. HydroPunch( is a patented method for collecting groundwater samples at precise depths from water-bearing zones in unconsolidated soils without the drilling, installation, and development of monitoring wells. HydroPunch( sampling also can be used to collect samples of non-aqueous phase liquids (NAPL). The HydroPunch( sampler is hammered or hydraulically advanced through the subsurface to the desired water-bearing zone from which the sample is to be collected. The groundwater or NAPL sample is allowed to enter the sampler and the sample is retrieved. The installation and sampling procedures are discussed in Section 4.0 of this SOP.

Two types of HydroPunch( samplers can be used. The HydroPunch I( sampler is removed intact from the subsurface to retrieve the sample. HydroPunch II( allows an unlimited sample volume to be collected using a bailer; however, an expendable drive point must be left in the ground. Because the HydroPunch II( can collect an unlimited sample volume, it is considered the preferable sampling method. In the event that regulations do not permit sampling equipment to be abandoned in the subsurface, the HydroPunch I( should be considered.

2.0 DEFINITIONS

Bailer
A cylindrical tool designed to remove solid or liquid material from a well or borehole. A valve at the bottom of the bailer retains the material. The three types of bailers include the flat-valve, the dart‑valve, and the sand pump with rod plunger.

Blow Count
The cumulative number of impacts of a 140-pound hammer dropped from a height of 30 inches applied to a sample spoon that is being driven into subsurface soil or rock. Blow counts are typically tallied for intervals of six inches.

Borehole
The hole created by drilling or pushing an object through the subsurface.

Cone Penetrometer
An instrument that identifies underground conditions by measuring the differences in the resistance and other physical parameters of the strata. The cone penetrometer consists of a conical point attached to a drive rod of smaller diameter which is advanced by a drill rig.

Drive Point
The conical tip of the HydroPunch( sampler that penetrates the subsurface as the sampler is advanced.

Non-Aqueous Phase Liquid
Petroleum liquid that is immiscible with water and floats atop the water column.

Tremie Pipe
A device, usually a small diameter pipe, that carries materials (e.g., grout, sand, and bentonite) to the bottom of the borehole. Tremie Pipes allow pressure grouting from the bottom up without introduction of appreciable air pockets.

3.0 RESPONSIBILITIES

The Project Manager or Task Leader (a qualified Nevada Certified Environmental Manager [C.E.M.]) selects the site‑specific HydroPunch( installation, sampling, and analysis program, with input from the site hydrogeologist and field team leader, and maintains close supervision of activities and progress of work.

The Site Hydrogeologist (a qualified Nevada C.E.M.) selects site-specific installation options, such as sampling depth, and assists in the preparation of technical provisions for drilling.

The Field Team Leader (a qualified Nevada C.E.M.) implements the HydroPunch( installation and sampling program.

Drilling Rig Geologist: Supervises and/or performs HydroPunch( point installation and sampling.

4.0 HYDROPUNCH OPERATION

This section describes the basic operation, installation and sample collection of HydroPunch( samplers, and borehole abandonment. The HydroPunch( sampler is not intended to be used to assess the depth and extent of permeable zones; some knowledge of the site lithologies from previous soil sampling is necessary prior to HydroPunch( sampling.

4.1 Basic Operation of HydroPunch Samplers
The HydroPunch II( sampler consists of a cylindrical, stainless steel sample body with a length of five feet and a diameter of two inches. A disposable, cylindrical filter screen, inlet valve, and expendable conical drive point are fitted within the sample body so that these internal parts can telescope from the sample body. The screen and internal parts are sealed from the exterior by an O-ring seal at the base of the drive point when the HydroPunch( is in the closed position. The sampler is driven to the desired sampling depth in the water-bearing zone. The body of the sampler is pulled back approximately four feet. When the sample body is retracted, the drive point and attached screen remain at the original depth and are exposed to the formation, allowing the water to pass through the exposed screen and enter the sampler body. The screen, consisting of either stainless steel or polyethylene, filters soil particles from the sample. A bailer can be lowered from the surface into the sampler body to collect the groundwater sample. The HydroPunch I( is slightly longer and narrower than the HydroPunch II(. For HydroPunch I(, the sampler is retracted 18 inches to expose the inlet screen. When the sample chamber has been filled, the entire sampling unit is removed from the subsurface. The groundwater sample is held in the sample body by two Teflon check valve in the sample body.

4.2 Installation of the HydroPunch Sampler
Prior to installation, the internal and external parts of the HydroPunch( are to be decontaminated in accordance with SOP-31.

The HydroPunch( sampler can be installed using either a cone penetrometer testing (CPT) rig or a conventional drill rig. Using a CPT rig, the HydroPunch( sampler is attached to the CPT push rods and driven from the surface to depth using the rig’s hydraulic ram. CPT procedures are presented in SOP-11. Using a drill rig, the HydroPunch( sampler can be attached to standard soil sampling drill rods and either driven to depth using a standard 140-pound hammer or hydraulically driven through the bottom of a borehole drilled into the water bearing zone. As a general rule, without damaging the sampler, the HydroPunch( sampler can be driven into formations using the hammer method if blow counts do not exceed 30 per 6 inches. The HydroPunch( should be driven at least five feet below the top of the water bearing zone to allow sufficient pressure to fill the sample chamber, which is higher than the intake screen. Care should be taken to not retract the sample body prior to reaching the desired sampling depth. When the desired depth is reached, the HydroPunch( is retracted either 18 inches (HydroPunch I() or four feet (HydroPunch II() (as described in Section 4.1) to expose the inlet screen to the water-bearing zone.

4.3 Sample Collection
With the HydroPunch II(, a groundwater sample can be retrieved from the sample body in site using a 1-inch outside diameter (O.D.) sample bailer. The sample bailer is to be decontaminated prior to use in accordance with SOP-31. The sample volume that may be collected using HydroPunch II( is theoretically unlimited, but practical experience indicates that the intake screen will tend to silt up over time and the diminishing productivity of the HydroPunch II( point sometimes precludes collection of large sample volumes. NAPL sampling may be conducted with HydroPunch II( by the sample method described above using the hydrocarbon bailer supplied by the HydroPunch( vendor. The hydrocarbon bailer permits sampling of the NAPL layer with minimal disturbance and mixing, and allows for a more accurate estimation of NAPL layer thickness. With the HydroPunch I(, the groundwater sample is collected by removing the entire sampler from the subsurface. The sample is retained in the sample chamber by two check valves. Upon retrieval, the upper check valve is replaced with a Teflon stop cock valve. The sampler is turned upside down, the stop cock is opened, and the sample is decanted into the sample container. The HydroPunch I( sampler will yield 500 milliliters (ml) of sample volume.

4.4 Borehole Abandonment
Following sample collection and removal of the HydroPunch( from the subsurface, the borehole should be backfilled to the surface in accordance with local regulations, which generally require grouting the entire length of the borehole to the surface. For HydroPunch( points advanced from the ground surface, the small diameter of the borehole will likely require using a tremie pipe during backfilling to prevent bridging of the backfill material.
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