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1.0 PURPOSE AND SCOPE 
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This procedure provides instructions and requirements for collecting groundwater 
samples, which are intended for chemical and radiological analysis, from isolated , 
zones within groundwater monitoring wells. Vertical profile sampling is a 
specialized modification of normal groundwater sampling and incorporates the 
requirements, equipment, and procedures described in Environmental 
Investigations Procedure (EIP) 4.1, "Groundwater Sampling" except as modified 
or appended in this procedure. 

2.0 REQUIREMENTS 

Requirements for normal groundwater sampling specified in EIP .4.1, 
"Groundwater Sampling" are to be met with the following exceptions and 
additions: 

• Samples are to be collected using a straddle-packer sampling assembly. 
The straddle-packer configuration and dimensions are to be recorded in 
the field logbook and/or the Field Activity Reports. The length of the 
packed-off interval will be used by the field sampler(s) to calculate the 
estimated purge volume. The estimated purge volume and the depth of 
the packed-off interval in the well, are to be recorded in the field logbook 
and Groundwater Sample Report for each zone sampled. 

• The flow rate of the water being pumped from the well during purging 
should be kept to a minimum (preferably less than 0.5 gal/min). Special 
circumstances (e.g., high turbidity) may require much higher flow rates. 
For sampling, the flow rate should be kept to a minimum (preferably less 
than 0.5 gal/min or lower). In no case should the sampling flow rate 
exceed the purge flow rate. 

• All downhole test equipment (e.g., the straddle-packer sampling assembly 
and sample pump) and the stainless-steel sampling manifolds are to be 
decontaminated after use at each well in accordance with applicable 
procedures. 
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Sampling equipment, as specified in EIP 4.1, Section 3.0, "Equipment" may be 
required for vertical profile sampling as well as the following equipment. 

• Straddle-packer sampling assembly 

• Purge/sample pump (must be capable of operating at very low flow rates 
[<0.5 gpm]) 

• Power supply compatible with the available pump 

• Flow metering device (either a mechanical or volumetric [i.e., 5-gallon 
bucket with stop watch]) able to measure flow at the expected range. 

• Riser pipe 

• Nephelometric turbidity meter. 

The specific description (e.g., size, type, model, range) of this equipment may 
vary depending on the well and site conditions. Equipment specifications are to 
be recorded in the field logbook and/or Field Activity Reports. 

4.0 PROCEDURE 

4.1 Preparation for Field Efforts 

Preparation steps are to be completed as specified in EIP 4.1, "Groundwater 
Sampling", in addition to the following: 

Hydrology/Modeling Manager (or designee) 

1. Assign a task lead to provide single point-of-contact coordination for 
sampling operations. The field sampler(s) and pump crew will report to 
the task lead. 

2. Assign a pump team to support the configuration, installation,· operation, 
and relocation within the well of the straddle-packer or sampling assembly 
and purge/sample pump. 
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4. Ensure that the pump support team and field sampler(s) have the 
· necessary information and equipment and sufficient lead planning time to 
ensure the project schedule is met. 

Pump Support Team 

5. Review well construction information and assemble an appropriate 
straddle-packer sampling assembly. 

6. If time allows, preinstall the straddle-packer sampling assembly and 
purge/samples pump at the well at a depth interval specified by the task 
lead and as defined in the Sampling and Analysis Plan (if available). 
Record straddle-packer sampling assembly configuration and installation 
information in a Field Activity Report, and provide the information to the 
Field Sampler for inclusion in the field logbook. 

4.2 Sample Collection 

Sample co!lection procedures specified in EIP 4.1, "Groundwater Sampling", will 
be utilized with the following exceptions: 

Field Sampler 

1. Enter the straddle-packer sampling assembly configuration and 
installation depth information in the field logbook. Calculate and record 
the amount of water that must be removed to equal one packed-off 
interval in the field logbook and on the Groundwater Sample Report. This 
amount will be the estimated volume of water that must be removed, 
under low-volume purging, to provide a representative sample of the 
packed-off interval. 

Pump Support Team 

2. When the field sampler is ready, the pump support team will turn on the 
·purge/sample pump and adjust the flow rate to a minimum (preferably 0.5 
gal/min or less). 
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3. The first set of pH, conductivity, temperature, dissolved oxygen, and 
turbidity measurements will be taken shortly after the purge/sample pump 
has been turned on and the flow rate reduced. Measurement values are 
to be recorded on the Groundwater Sample Report. 

Pump Support Team 

4. If the turbidity exceeds 30 (NTU), the flow rate may be increased to allow 
for a larger volume purge of the packed-off interval. Repeat 
measurements are to be made at a maximum of every 10 min to evaluate 
the cleanup of the packed-off interval. When turbidity drops below 30 
NTU, the flow rate is to be reduced to the minimum sustainable rate. 
Record all flow rate settings and changes in the Groundwater Sample 
Report. 

Field Sampler 

5. The purge is complete when the pH, conductivity, temperature, dissolved 
oxygen, and turbidity readings have stabilized. Stability is defined by two 
consecutive readings within the following tolerances for each parameter: 

• Temperature = ±0.2 degrees Celsius 
• Conductivity = ±10% µmhos/cm 
• pH = ±0.2 pH units 
• Dissolved oxygen= ±0.5 mg/L 
• Turbidity = ±10 NTU 

Preferably, sampling should not occur until turbidity has dropped below 5 
NTU. This may not occur during vertical sampling, especially in drill-and
test or new-well sampling operations. The task lead may make a field 
decision to sample in spite of elevated turbidity readings if three interval 
volumes of water have been removed and all other parameters have 
stabilized. This decision is to be recorded in the field logbook. 

6. If the well pumps dry before one interval volume is removed or before the 
parameters have stabilized, the following steps are to be taken to collect a 
sample: 

a. The pump is turned off 
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c. Turn the pump back on and record the stabilization parameters 
once 

d. Collect the samples as described in EIP 4.1 · · 
e. If the well runs dry before all the bottles in the bottle set are full, 

repeat Steps a through d. 
f. If sufficient water does not recharge the well, move to Step 7 and 

note the problem in the field logbook. 

Pump Support Team 

7. If insufficient water or no water can be pumped to the surface, the 
straddle-packer sampling assembly is to be relocated to a depth specified 
by the task lead and the purging/sampling operation restarted. If the 
entire well_produces insufficient water, note the problem in the field 

· logbook. The task lead is to notify the Sampling Coordinator, 
Geosciences Group Manager, and Project Manager of the problem. 

4.3 After Sample Collection 

Following sample collection, the field sampler is to follow the procedure as 
specified in EIP 4.1 regarding sample bottle handling, documentation, 
transportation and equipment removal, and handling. Other steps to be taken 
· are as follows: 

Pump Support Team 

1. Remove pump and straddle-packer sampling assembly from the well 
unless otherwise directed by the task lead. 

2. Decontaminate pump and straddle-packer sampling assembly as required 
in EIP 6.2 "Field Cleaning and/or Decontamination of Drilling Equipment" 
before use in another well. 

5.0 REFERENCES 

BHl.:.EE-01, Environmental Investigations Procedures, 
EIP 4.1, "Groundwater Sampling" 
EIP 6.2, "Field Cleaning and/or Decontamination of Drilling Equipment" 

1 
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