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PROGRAM ORGANIZATION AND RESPONSIBILITIES

In accordance with the Master HWRB QAPP, and the NHDES Quality Management Plan
(QMP), the following individuals will be responsible for major activities performed in the project
plans. Class specifications and supplemental job descriptions covering education and experience
requirements for specific positions under state law are available through the Division of
Personnel in the Department of Environmental Services.

The program manager shall be responsible for ensuring that staff have and maintain appropriate
training. NHDES provides in-house training and provides for staff participation in other
training, such as local and regional workshops. All HWRB personnel and contractors shall be
certified by EPA training course Personnel Protection and Safety (165.2) or Hazardous Materials
Incident Response Operations (165.5). Annual refresher courses are required. The QA Manager
and the QA Coordinator shall receive specific QA/QC training as needed to ensure that both are
qualified to perform the tasks relating to the QAPP. This training may include conferences and
training classes provided by private industry, the NHDES or USEPA. Additional training shall
be provided for all personnel as it is deemed necessary.

Quality Assurance (QA) Manager

e Oversees the implementation of NHDES’ quality systems;

e Maintains independence and impartiality of the data quality review;

e Has no data gathering or reviewing responsibilities that would lead to a possible
conflict with the Quality Assurance Manager role;

e Serves as the liaison between the NHDES and the QA staff at USEPA Region | on
Quality Assurance/Quality Control (QA/QC) matters;

e Provide interpretations of NHDES QA/QC policies and coordinate the development

of policies and procedures that are consistent with the USEPA requirements and

NHDES goals;

Performs the reviews, assessments, and audits;

Provides technical assistance to support the overall mission of NHDES;

With program managers, develops guidance on QA/QC issues for use in NHDES;

Resolves any disputes that may arise regarding quality assurance issues within or

between various NHDES units;

e Assures that all program managers and staff understand and implement applicable quality
assurance procedures; and

e Ensure proper procedures are being followed through system and performance audits.

Quiality Assurance (QA) Coordinator

e Responsible for the preparation of this QAPP, an annual review of the QAPP, any
necessary revisions, and notifying all appropriate personnel of such;

e Responsible for adhering to the QAPP and assuring that the QAPP is adhered to by the
Bureau;
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Works with the QA Manager to develop an acceptable quality assurance program for all
environmental data generated or processed relating to the Hazardous Waste Remediation
Bureau;

Identifies and responds to QA needs and answers requests for guidance or assistance;
Maintains lines of communication with the NHDES Lab to: ensure that all information
for staff is received, resolve problems and implement corrective action;

Receives and reviews the sampling reports from the NHDES Lab for quality control.
Reviews site-specific SAPs to ensure that they adhere to the QAPP.

Assist Project Managers in reviewing site sampling reports to ensure that they adhere to
the QAPP and the site-specific SAPs.

Assists QA Manager in ensuring that proper procedures are being followed.

Program Manager

Responsible for assuring that staff and State contractors follow the approved QAPP;
Administers state and federal hazardous waste site programs and policies, insuring that
they are properly implemented:;

Supervises and provides technical assistance to engineers, hydrogeologists,
environmentalists, and waste management specialists involved in activities associated
with the study and remediation of hazardous waste sites to ensure that all projects are
completed in a timely and appropriate manner;

Responsible for selecting the appropriate contractor for specific sites, with input from the
Project Manager

Reviews work performed by staff and others to ensure that all projects are conducted in
accordance with the best professional practices;

Assists the Division Director in establishing and implementing Division policies and
procedures;

Provides technical support to the Attorney General’s Office as required in order to
properly negotiate settlements with potentially responsible parties;

Coordinates Department activities to secure permits and clearances from state and federal
agencies to ensure that the remedial activities are in compliance with applicable
environmental regulations;

Coordinates with the EPA; and

Responsible for ensuring that personnel have appropriate training and follow appropriate
safety procedures.

Project Managers

Responsible for assuring that all site work is consistent with the QAPP;

Responsible for the development and approval of Work-Scopes and site specific SAPS;
Develops and administers multidisciplinary investigations and remedial actions at
hazardous waste sites;

Coordinates with the EPA Remedial Project Manager (RPM);

Assures that approved procedures meet the project objectives;



Master HWRB QAPP Appendix A, Program Organization and Responsibilities
Revision #4, January 2011 Page: A-3 of 6

Responsible for implementation of recommendations made by QA Manager and/or QA
Coordinator;

Responsible for initiating corrective actions;

Reviews and approves all site procedures;

Reviews all site related documentation;

Ensures that appropriate sampling and analytical procedures are followed,;

Monitors schedules for field, analytical, and data validation activities;

Coordinates and oversees all sampling and analytical data assessment activities;
Coordinates with the Lab for analytical support services and the Environmental Health
Program for risk assessment evaluations;

Ensures that the analytical method detection limit is reasonable for the analytical
parameters selected and the media sampled;

Monitors grant money and budget and reports financial activities to the USEPA; and
Authorizes spending for equipment, samples and sampling supplies.

Quality Assurance Officer for the NHDES Laboratory Services Unit (NHDES Lab)

Assures that sufficient quality assurance activities are conducted to demonstrate that all
data generated by the Lab is scientifically valid, defensible, and of known precision and
accuracy.

For further detail on QA/QC activities of the NHDES Lab, see the Lab’s QA/QC
Program Plan.

Permitting & Environmental Health Bureau

The Environmental Health Program (EHP) in the Permitting & Environmental Health
Bureau (PEHB) provides services related to health risk assessments.

Contractors

Responsible for following the approved QAPP and any approved site specific SAPs.

Responsible for training their personnel in the proper sampling techniques, operation of

field instruments include calibration and troubleshooting techniques, and procedures as

required, ensuring compliance with this QAPP and any site-specific SAPs. Training

records shall be maintained by the employer of the staff and be available upon request.

Overall contract management ensuring that established protocols and approved

procedures are used.

Coordinates with the Project Manager in the development of Work-Scopes;

Coordinates with the Project Manager in the development of the site specific SAP;

Performs QA aspects of the project including:

1. Data review, including an in-house examination to ensure data has been recorded,
transmitted, and processed correctly;

2. Development of the Health and Safety Plan (HASP); and
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3. Any data validation reports required to ensure that the data has met the objectives and

requirements of this QAPP and that the results are technically valid, reliable and
usable.

4. QA Field audits conducted by the contractor QA Officer during monitoring events

observing all sampling related activities including equipment calibration, multi-media
sampling, QC sampling, and decontamination activities to ensure that all procedures
and techniques are conducted in accordance with this SAP and the current HWRB
QAPP.

5. The contractor Project Manager and QA Officer shall be present during NHDES /

EPA field audits (unless the audits are unannounced).

Prepare periodic project technical reports documenting the findings of site sampling
work. The reports will include the analytical laboratory reports and the QC data as
specified in the SAP.

Coordinates sampling and field activities with the NHDES Project Manager and the lab

1.
2.

ISR

Responsible for on-site coordination of field monitoring and sampling activities
Assures that samples are collected in accordance with the QAPP, SAP and approved
QA procedures

Responsible for the equipment for field activities

Responsible for sample chain-of-custody protocols and sample delivery to the lab
Responsible for the collection of representative field samples

Responsible for periodic auditing of field monitoring and sampling activities as
outlined in the SAP

Site specific SAPs shall contain more detailed descriptions of Contractor responsibilities
and the role of specific personnel (e.g. Project Manager and QA Officer).
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SAMPLING EQUIPMENT / FIELD EQUIPMENT

This is a list of equipment most commonly used; additional equipment may also be used as
needed.

Calibration of the field instruments will be conducted daily, prior to the use in the field. The field
equipment will be maintained, calibrated and operated in a manner consistent with approved
standard operating procedures (SOPs), manufacturer's guidelines and United States
Environmental Protection Agency (USEPA) standard methods.

Manufacturer instructions and other instructional documentation will be kept with the field staff.
Additionally, all field equipment will be operated according to the Hazardous Waste
Remediation Bureau’s (HWRB) SOPs, found in Appendix C, when applicable.

Global Positioning System (GPS) Unit

The Navigation Satellite Time and Ranging (NAVSTAR) Global Positioning System
(GPS) is a worldwide radio-navigation system created by the U. S. Department of
Defense (DOD) to provide navigation, location, and timing information for military
operations. The system was declared available for civilian uses and has seen burgeoning
civilian application for navigation and mapping. A GPS unit is an instrument used to
receive the GPS information. The unit is typically used to obtain the geophysical
coordinates of sampling locations and/or measurements during field investigation.

Electronic Water Level Meter
It is used to measure water levels in wells to 1/100 of a foot, which can then be used to
calculate purge volumes.

Interface Probe
Similar to a water level meter but is able to differentiate between water and non-aqueous
phase liquid (NAPL) contact. It is used to determine the thickness of NAPL layers
aqueous in monitoring wells.

Peristaltic Pump (Geotech Series 11 or similar model)
A low volume suction pump used for both purging and sampling which utilizes a deep
cycle battery or generator for power. The maximum effective depth is approximately 29
feet.

Submersible Pump (Grundfos Redi-Flo 2 or similar model)
A submersible centrifugal impeller pump used in conjunction with a generator, or direct
source of electricity, for both purging and sampling.

Bladder Pump
A bladder pump is a pneumatic pump that incorporates both gravity and compression. It

is recommended for purge volumes ranging from 0.5 gpm - 3.3 gpm. It can be used for
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purging and sampling.

Wattera Hand Pump
This pump is not generally recommended for sampling. This pump can be used for
purging wells and sampling if it fits the projects data quality objectives. It fits into a well
with an inner diameter of an inch, can operate at a maximum depth of 250 feet and has a
maximum flow of 2 gallons per minute (gpm).

Centrifugal Pump (Honda Pump or similar model)
A centrifugal pump is a type of suction pump that uses positive displacement of water. It
has a maximum suction head lift of 26 feet and a maximum pumping rate of 53 gpm, and
may be used for purging large volumes of water efficiently. This pump is not used for
sampling.

Barcad Samplers
A groundwater sampling instrument designed for permanent installation at a fixed depth.
Typically a number of these instruments are installed at various depths in a cluster within
a single borehole (monitoring well). The sampler contains a check valve through which
water can be extracted from the formation and conducted to the surface via a small-
diameter riser tube concentric within a larger gas-drive tube.

Bailers
Bailers shall be made of stainless steel or Teflon. Bottom filling and bottom emptying
type (bucket) bailers are used to purge wells and collect samples other than Volatile
Organic Compounds (VOCs). Bottom dispensing bailers are required for sampling
VOCs.

Kemmerer Samplers
Kemmerer samples are useful for general purpose sampling at specified depths. In
operation, the open sampler is lowered on a graduated rope to the desired depth which
assures complete flushing of the bottle as it is lowered. Both ends of the bottle are closed
by means of a messenger and the undisturbed sample is brought to the surface.

Passive Diffusion Bag (PDB) Samplers

Passive diffusion bag (PDB) samplers are a simple and inexpensive way to sample
ground water monitoring wells for a variety of volatile organic compounds. A typical
PDB sampler consists of low-density polyethylene lay-flat tubing that is filled with
distilled, deionized water and heat sealed at both ends. The bags are suspended in the
monitoring well at the target horizon by a weighted line and allowed to equilibrate with
the surrounding water (typically 2-weeks). The PDB samplers are retrieved from the well
after the equilibration period and the enclosed water is immediately transferred to
appropriate sample containers for analysis [40 ml VOC vials].
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Pore Water Samplers

A pore water sampler comes in two parts, a strengthening rod and the pore water sampler
itself, both made of stainless steel. The pore water sampler is basically a hollow tube
with small holes in its tip that allow groundwater to percolate through. The strengthening
rod slides into the pore water sampler, and while in place, blocks all water from entering
pore water sampler. Both pieces are placed in a PVC sheath for protection. Although the
pore water sampler is fairly sturdy, exercise caution during use, as once either piece
becomes bent, the equipment is useless.

Gas Cylinders
Portable tanks of compressed inert gas used in the operation of the Barcad sampling

instrument and bladder pump controllers.

Tubing
See site specific SAPs for specific tubing requirements. In general: Dedicated

polyethylene tubing (1/4" ID x 3/8" OD) will be used in all monitoring wells whenever
possible; silicone tubing will be used in the pump heads of the peristaltic pumps; bladder
pump tubing will be sized according to manufactures requirements. Teflon or Teflon
lined tubing will be used as specified in site specific SAPs.

Multiparameter Meter (YSI Models 600XI or 6820, QED MP-20 or similar approved models)
This is a multiparameter meter with a flow through cell which measures temperature,
specific conductivity, dissolved oxygen, pH, and ORP. These measurements are
generally taken for the purpose of determining well stabilization and may also be used as
part of the evaluation process of natural attenuation. The meter is calibrated daily before
use following the manufacture’s guidelines. Note: turbidity measurements must be
obtained from a separate instrument as measurements through a flow through cell are not
acceptable.

pH, Dissolved Oxygen, and Conductivity Meters (Separate meters)
These separate meters may be used when a multiparameter meter is not required.
Calibrate daily before sampling following the manufacture’s guidelines.

Turbidity Meter (Hach 2100P or similar model)
Measures the turbidity of water for the purpose of determining well stabilization or other
purposes, as needed. It determines the turbidity by viewing light through the sample and
determining how much light is obstructed. The meter is calibrated daily following the
manufacture’s guidelines.

Barometer
A barometer is used in calibrating dissolved oxygen meters. A separate barometer may
be used if the instrument doesn’t already have a temperature-compensated barometer.
All barometers (either separate or part of a multi-parameter meter) must be checked, and
adjusted if necessary, at least yearly against a known calibrated barometer such as one
used by the National Weather Service.
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Thermometer
A separate thermometer may be used when a multiparameter meter is not required. All
thermometers (either separate or in a multiparameter unit) must be checked no less than
yearly against a National Institute of Standards & Technology (NIST) Thermometer.

Test Kits (Hach or similar)
Analysis for various parameters may be determined in the field through the use of Hach
kits following the manufacture’s instructions. Some of the parameters that may be tested
using this method include alkalinity, ferrous iron, nitrate, sulfate, pH, and dissolved
oxygen.

Auger
The system consists of an auger bit, a series of drill rods, a "T" handle and a thin-wall

tube corer. The auger bit is stainless steel and is used to sample hard or packed solid
media, soil or sediment.

Shovel
A regular lawn or garden shovel used to remove top cover of soil to desired depth for
sampling. Not used to collect sample.

Scoops/Spoons
Made of stainless steel and used to collect soil samples.

Dredges
Dredges provide a means of collecting sediment from surface water bodies that are too

deep to access with a scoop and conduit. They are most useful when collecting softer,
finer-grained substrates comprised of silts and clays but can also be used to collect
sediments comprised of sands and gravel, although sample recovery in these materials
may be less than complete.

Eckman Dredge

Designed for sampling in soft, finely divided bottoms that are free from vegetation and
other coarse debris. The sampler features machined jaws and hinged overlapping lids that
open easily during descent to let water pass through and close during retrieval to reduce
sample washout. Trigger the jaw release mechanism by lowering a messenger down the line, or
by depressing the button on the upper end of the extended handle.

Ponar Dredge Sampler

The Ponar dredge is widely used for quantitative samplings of benthic macro organisms
in sand, gravel and clays. The self-tripping sampler features centre hinged jaws and a
spring loaded pin that releases when the sampler makes impact with the bottom. Features
include an underlip attachment that cleans gravel from the jaws that would normally
prevent closing and removable side plates that prevent lateral loss of sample. The top is
covered with a stainless steel screen with neoprene rubber flaps which allows water to
flow through for a controlled descent and less interference with the sample.
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Soil Sampling Device (EnCore™ or similar NHDES approved device)
A syringe type device used to collect soil samples (primarily VOC samples) in the field.

Air Sampling Devices
Air sampling devices may be used in personnel protection and safety as a screening tool
to decide whether a respirator, or a self-contained breathing apparatus should be worn, or
whether the area should be evacuated. They are used primarily at locations where the air
quality is unknown and may also be used for sampling such as for soil gas surveys.

MSA Combustible Gas and Oxygen Meter
The MSA Combustible Gas and Oxygen Meter model 261 is used to determine
oxygen content and explosive limits for confined spaces such as well cap, truck
bins, drums, closed and open store tanks. It is calibrated using calibration check
gas cylinders following manufacture’s manual.

Portable PID/FID Instruments (such as the HNU HW101)
Portable PID/FID instruments have traditionally been used as general survey
instruments for headspace analysis of soil and groundwater samples and to
determine safe breathing zones. These hand-held instruments employ either a
photoionization detector (PID) or flame-ionization detector (FID) for detection of
vapors/gases. They are calibrated using calibration check gas cylinders following
manufacturer’s manual.

Dust Meter
A dust meter is used to monitor dust during excavation in potentially hazardous
work zones. It is calibrated using calibration according to the manufacture’s
guidelines.

Gas/Air Collection Containers

Stainless Steel Canisters (such as a Summa Canister)
Pre-evacuated passivated stainless steel canisters, typically used for sampling
volatile organic compounds (VOCs) in ambient air.

Sampling Bags (such as Tedlar Bags)
They are air displacement containers. The bag is evacuated prior to use and a
sample is collected by opening an inlet and using a pump for positive pressure.
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WATER LEVEL MEASUREMENT

PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to set guidelines for the manual
determination of the depth to water in an open borehole, cased borehole, monitoring well,
temporary well points, or piezometer, as required.

In general, water-level measurements are used to construct water table or potentiometric surface
maps and to determine flow direction as well as other aquifer characteristics. It is preferable that
all water level measurements at a site are collected within a 24-hour period.

EQUIPMENT AND MATERIALS

e Electronic water level indicator or chemical/water interface probe of an appropriate
length (e.g. 100 foot, 200 foot, 300 foot) capable of measuring to 0.01 feet (e.g. Solinst
Models 101 or 122, or similar instrument).

e Photoionization detector (PID), if required.
o Site and well keys, along with any other equipment that may be necessary to open wells.

e Miscellaneous items such as black-ink pens, markers (Sharpies), paper towels, clipboard,
etc.

e Field log book or water level field sheet/form.

e Personal protective clothing and equipment as outlined in a site-specific Health and
Safety Plan (HASP).

e Decontamination supplies and an approved Decontamination SOP (e.g. the
Decontamination SOP in the current Hazardous Waste Remediation Bureau Master
Quality Assurance Project Plan (HWRB Master QAPP).

e Site specific Sampling and Analysis Plan (SAP) or QAPP.

Boring logs, if available.

PRELIMINARY PROCEDURES

All monitoring wells should be locked at all times, or within a secure locked area, to ensure the
integrity of the well.

A mark or notch should be placed on the top of the riser or casing as a reference point for future
groundwater level measurements, if one does not already exist. If the top of the riser or casing is
not flat, the highest point should be the reference point. The measurement reference point must
be documented in the site logbook.
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Water levels in piezometers and monitoring wells should be allowed to stabilize for a minimum of
24 hours after well construction and development before collecting measurements. Equilibrium
may take longer in low yield situations. All measurements should be made to an accuracy of 0.01
feet.

The water level meters or interface probes should be decontaminated and checked (e.g. batteries) prior to
use to ensure that they are in proper working condition.

Water levels should be collected from the least contaminated to the most contaminated wells if
possible and where it’s applicable.

PROCEDURE:

1. Open the well and monitor the headspace with the appropriate air monitoring instrument
to determine the presence of volatile organic compounds (if applicable). Record results
in field log/worksheet.

2. Turn the meter on.
Adjust sensitivity control.

4, Lower the electronic water level meter probe and measuring tape into the well from the
reference point until the water surface is reached as indicated by a tone and/or the light
display. If non-aqueous phase liquid (NAPL) is known or suspected in a monitoring
well, use an interface probe to check, measure and record the presence of a NAPL layer.

5. Read and record measurement (to 0.01 feet) along with the date, time and reference point
in field log/worksheet. Note any changes in the conditions of the well and surroundings,
including missing locks.

6. Remove all downhole equipment used for the water level measurement, and replace the
well cap and lock.

7. Thoroughly decontaminate the tape and probe following approved decontamination
procedures. The decontamination procedure for water level meters and oil/interface
probes shall include the probes and, at a minimum, the length of tape used in that well.

QUALITY ASSURANCE/ QUALITY CONTROL (QA/QC)

Equipment blanks may be required to ensure that the equipment has been properly
decontaminated and the decontamination procedures are adequate. See the SAP for specific
QA/QC requirements.

ATTACHMENT

Water Level Measurement Field Form



Site Name:

Water Level Measurement Field Form

Name of data collector:

erported Measured Measured
Well Well Well Depth to | Reference
Well ID Diameter| Depth Depth Date Time Water Point* Comments
(inches) (feet) (feet) (feet)

*Reference Point: Top of PVC or Top of Casing

Additional Comments/Observations:
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CALCULATION OF PURGE VOLUME

1. Determine the water level in the well.

2. If well depth is not already known from well history, determine the depth to the same
location point that the water level was taken.

3. Measure the well diameter in inches.
4. Calculate one purge volume using the following equation, multiplying by number of

purge volumes needed (3-5) or use conversion chart shown on the next page.

One Purge Volume (Gallons) =h x 3.14(r/12) 2 x 748 gal/ft3
Volume =hx m x r”
1 = 3.14 (a constant)

r = radius = diameter(in inches)/2
r/12 converts radius to feet

h = height(in feet of water) = depth of well - depth of water level.

7.48 = gallons in 1 cubic foot (ft) of water
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Groundwater Volume in Well Casings for Calculation of Purge Volumes

Purge Volume =h x 3.14(1/ 12)* x 7.48 gal/ftS;

One Purge Volume = height of water x gallons/foot

h = height (in feet) = depth of well - depth of water level.

Casing Gallons Per Gallons Per Gallons Per Height Of Purge
Diameter Foot Foot X 3 Foot X 5 Water Amount
(Inches) Volumes Volumes (Feet) (Gallons)

1.00" 0.04 0.12 0.20

1.25" 0.06 0.18 0.30

1.50" 0.09 0.27 0.45

1.75" 0.12 0.36 0.60

2.00" 0.16 0.48 0.80

2.25" 0.21 0.63 1.05

2.50" 0.25 0.75 1.25

3.00" 0.37 1.11 1.85

3.50" 0.50 1.50 2.50

4.00" 0.65 1.95 3.25

6.00" 1.47 4.41 7.35
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A METHOD FOR DETERMINING AQUIFER STABILIZATION

One method used to determine aquifer stabilization is to obtain three consecutive readings, 3-5
minutes apart and within the following stabilization limits: +/- 3% for each of the parameters of
temperature and specific conductivity; +/- 10% for dissolved oxygen and for turbidity greater
than 1 NTU; 0.1 for pH, and +/- 10 for ORP. All parameters may not be required to determine
stabilization.

PROCEDURE:

1. Set up a sampling worksheet or chart to record time, purge volumes or flow rate, time,
parameter readings etc.

2. All meters are calibrated daily prior to use according to manufacture. The calibration is
then checked to ensure the calibration was successful. The meters may be recalibrated in
the field as necessary. The calibration is checked again at the end of the day for drift. If
the end of the day calibration is out of range, the data for that parameter must be qualified
for use.

3. Readings may be taken:

e Every 3-5 minutes until stabilization occurs
e After each purge volume

e After the final purge volume has been taken

e Immediately before the well runs dry
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SAMPLING WITH A BUCKET TYPE BAILER

Bucket type bailers are tall narrow buckets equipped with a check valve on the bottom. This
valve allows water to enter from the bottom as the bailer is lowered, then prevents its release as
the bailer is raised.

This device is particularly useful when samples must be recovered from depths greater than the
range (or capability) of suction lift pumps, when volatile stripping is of concern, or when well
casing diameters are too narrow to accept submersible pumps. Samples can be recovered with a
minimum of aeration if care is taken to gradually lower the bailer until it contacts the water
surface and is then allowed to sink as it fills.

Bottom dispensing bailers are required for samples Volatile Organic Compounds (VOCs)
PROCEDURE FOR USE:

1. Determine the water level in the well.
2 Calculate the purge volume.

3. Purge well.
4

Attach a pre-cleaned bailer to a dedicated cable (Teflon coated-stainless steel cable) or an
unused line for lowering.

5. Lower bailer slowly until it contacts water surface.
Allow bailer to sink and fill with a minimum of surface disturbance.

7. Slowly raise bailer to surface. Do not allow the bailer line to contact the ground or
Tyvek/clothing.

8. Tip the bailer to allow slow discharge from top to flow gently down the side of the
sample bottle with minimum turbulence.

9. Repeat steps 4-8 as needed to acquire sufficient volume.

DECONTAMINATION

Decontaminate bailer following approved decontamination procedures before reuse. Disposable
sampling equipment shall be discarded after completing the sampling task and not reused.

EQUIPMENT BLANK

Collect an equipment blank on all the parameters associated with the pumps use to ensure that the
decontamination procedure is adequate.
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PURGING WELLS WITH A CENTRIFUGAL PUMP

A centrifugal pump is a type of suction pump, which uses positive displacement of water. The
maximum suction head lift is approximately 26 feet. The centrifugal pump used by the HWRB
has a gas driven motor with an impeller, a pull string start, a discharge port and a suction port.
The discharge port has an intake, which has an optional strainer to prevent the entry of rocks,
pebbles and cobbles. The typical pumping rate for the HWRB centrifugal pumps is 1-5 gal/min.

These suction pumps are not used for sampling because they may cause degassing, pH
modification and loss of volatile compounds. They are only used for purging large volumes of
water efficiently.

PROCEDURE FOR USE:

1. Measure water level in well in feet.
2. Measure well diameter in inches.
3. Measure well depth or note it from site history. (Note: the well depth should be checked

periodically for accuracy.)
4. Calculate purge volumes.

Set up the pump downwind from the well with the muffler turned away from the
direction of the well, so it does not emit exhaust fumes in the direction of the well.

6. Attach dedicated (or disposable) tubing to inlet on pump, lowering other end of tubing
into well.

7. Check to see if the pump has been primed. Do not operate the pump unless there is water
in the tank. Operating the pump without sufficient water can cause the motor to overheat
and burn out.

8. Position a 5- gallon bucket, marked in 1/2 or 1 gallon intervals, to catch the discharge
from the discharge port.

9. Start the pump.

10.  Count number of buckets filled until purge volumes has been reached. Note: If the flow
rate (gallons/minute) is consistent, you may use a stopwatch to time the outflow from the
discharge port into the 5-gallon bucket until purge volumes have been reached.

11.  Turn off the pump and remove tubing.

12.  Take samples with a bailer.

13. Decontaminate equipment following approved decontamination procedures
14, Properly dispose of non-dedicated tubing.
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SAMPLING WITH A GRUNDFOS REDI-FLO 2 SUBMERSIBLE PUMP

The Grundfos Redi-Flow 2 Submersible Pump is a submersible impeller pump that will fit inside
a 2-inch or greater diameter well, operates at depths equal to the length of the motor lead (i.e.
100 feet for the HWRB Grundfos) and is powered by a gas-operated generator or other power

supply.
PROCEDURE FOR USE:

1 Determine water level in well and record.

2 Determine depth to screened interval in well.
3. Screw safety cable bracket into pump.
4

Attach safety cable to bracket (Teflon coated/stainless steel cable) or an unused line
(polyethylene bailing twine) for lowering.

5. Cut tubing length to reach the middle of the screened area, adding an additional few feet
to remain outside the well for discharging.

6. Attach tubing to safety cable bracket on pump with a small hose clamp. A check valve
may be added to prevent backflow.

7. Slowly lower the pump and accompanying motor lead into the well by safety cable (not
by the tubing).

8. Take another water level now.

9. Fit the motor lead plug from pump into the converter.

10.  Start the generator. If a gasoline generator is used, it must be located downwind and at a
safe distance from the well so that the exhaust fumes do not contaminate the samples.

NOTE: MAKE SURE THE GENERATOR IS RUNNING BEFORE YOU
PLUG THE CONVERTER INTO IT.

11.  Plug the converter into generator.

12.  Set the converter's speed dial near the middle of the dial (12 o'clock position).
13.  Start the pump by pressing the start switch.

14.  Adjust the pump flow by turning the speed dial.

15. At this point you can follow the low flow procedure, purge a minimum of 3 casing
volumes or purge until selected parameters stabilize. Refer to site-specific sampling plan.

16.  Take samples directly from tubing.

17.  Turn off the pump.

18.  Turn off the generator BEFORE removing the motor lead from the converter.
19. Remove pump from well by safety cable.
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20. Disconnect tubing from pump. Dedicated tubing will either be left inside the well itself or
left by the well according to the site-specific sampling plan. Non-dedicated tubing should
be properly discarded.

21. Decontaminate pump, safety cable and motor lead.

DECONTAMINATION

Dedicated equipment will not need decontaminating. However, non-dedicated equipment should
be decontaminated prior to fieldwork and after each sampling location. Non-dedicated tubing
should be properly discarded. The pump, including support cable and electrical wires that are in
contact with the well will be decontaminated by one of the procedures listed below. If required,
collect an equipment blank after the decontamination is complete.

The pump motor is filled with approximately 25 milliliters of contaminant free water. During
operation, it is possible that a very small portion of this water could be replaced by the fluid
being pumped. Therefore, there is a potential risk for cross contamination. A filling syringe is
provided with each pump to replace the water with distilled/deionized water before each use. See
operating manual for instructions.

The decontaminating solutions can be pumped from either buckets or short PVC casing sections
through the pump; or the pump can be disassembled and flushed with the decontaminating
solutions. The manufacturer recommends that if isopropyl alcohol is used in the decontamination
process, it should be used sparingly; and that water-flushing steps should be extended to ensure that
any sediment trapped in the pump is flushed out. The outside of the pump, the electrical wires and
safety cable must be rinsed with the decontaminating solutions as well. The procedure is as follows:

1. Flush the equipment/pump with tap water.

2. Wash with a non-phosphate detergent.

3. Rinse with tap water.

4. Flush sparingly with an appropriate solvent (such as isopropyl alcohol), if necessary.

5. Flush one final time with distilled/deionized water.

o

Replace the water in the pump motor with distilled/deionized water.
EQUIPMENT BLANK

Collect an equipment blank on all the parameters associated with the pumps use to ensure that the
decontamination procedure is adequate.
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PURGING AND SAMPLING WITH THE WATERRA HAND PUMP

The WaTerra hand pump can operate at a maximum depth of 250 feet and can have a maximum
flow of 2 gallon per minute. It can fit into a well with a one-inch inner diameter. The WaTerra
hand pump is mainly used for purging wells and may be used for sampling for inorganics. It is
recommended that once the well is purged that a bailer or other method be used to procure
samples for volatile organic compounds (VOCs). The WaTerra pump may be used for the
collection of semi-volatile or volatile organic compounds under certain circumstances if the
results are flagged and the method noted.

The WaTerra Model 404 hand pump is an inertial pump which consists of a stainless steel level
with a handle, a 5-/8 "D HPDE polyethylene riser tube, a delrin acetal thermoplastic standard
foot valve (check valve with a 1" OD and 3"length (D-25) or check valve with a 0.625™ OD with
1" length (D-16). The one-way check valve is lowered into the well and gradually raised. As the
valve is pushed down water enters the tube. The water rises and discharges out of the tube.

PROCEDURE FOR OPERATION:
1. Position the pump so that tubing does not hit the well cap or hasp of the well casing.

2. Then mount the WaTerra pump handle to the well casing by adjusting the clamps, which
are located by the hold rings.

3. Sever the edge of the HPDE polyethylene tubing to create a groove for the foot valve
with threading to attach.

4, Screw on the foot valve to the bottom of the tubing by turning the foot valve in a
clockwise direction. The threading of the tubing should mesh with the tubing.

5. Check that the foot valve is secure by pulling on the foot valve. If the foot valve loosens,
rethread it on to the tubing.

6. Securely hold the tubing and lower the end with the foot valve on it to the bottom of the
well or to the middle of the screened interval. The tubing should be positioned vertically
through the well and not coil.

7. Loop the tubing through the "holder” (clamps) in the handle.
8. Continue to loop the tubing below the handle and place it in the "hold ring”. The

discharge end of the tubing should not move freely. If it moves freely, it may splatter
water.
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9. The tubing should be horizontal, after it passes through the loop, and then positioned to
dip down into a bucket for purge water.

10. Purge the well: Gradually lift the pump handle in a stroking motion. Do not jerk the
pump.

11. Measure the flow into a bucket marked with gallon intervals.

12.  Collect the sample: Reduce flow and hold tube, so that it discharges into the sample
container.

13. Dismount the WaTerra hand pump.

14. Pull out the tubing and detach foot valve. The foot valve may be decontaminated. The
tubing should be properly discarded. Note: Tubing and foot valve may be dedicated to
the well and replaced or remain in well after sampling, as the case may be.

15. Rinse a stainless steel or Teflon bailer at least three times in the well and sample for
volatile organic or semi-volatile organics.

16. Decontaminate equipment following approved decontamination procedures. Disposable

sampling equipment shall be properly discarded after completing the sampling task.
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PURGING AND SAMPLING WITH A BLADDER PUMP

PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to give general instructions on
sampling with a bladder pump. This procedure may be used in conjunction with the Low Flow
Groundwater Purging and Sampling SOP (#HWRB-9) in the QAPP. A diagram has been
provided to show the equipment setup for low flow sampling using a bladder pump with an air
compressor and a marine battery; however, the diagram may be modified to use the bladder
pump with a nitrogen tank and gas regulator, with or without the multi-parameter and turbidity
meters as specified in the Sampling and Analysis Plan (SAP).

BLADDER PUMP CONSTRUCTION

The pump consists of four basic parts: 1) Upper check valve assembly, 2) Bladder assembly, 3)
Pump casing, and 4) Lower check valve assembly. It is connected to a controller, which allows
the operator to adjust the pumping rate.

A flexible bladder with a check valve at either end is suspended inside a rigid chamber. During
sampling the rigid chamber is pressurized with gas, typically compressed air. This hydrostatic
pressure squeezes the bladder causing the closure of the lower check valve forcing the water in
the bladder through the upper check valve and into the discharge tubing. This cycle is then
repeated until the sample is recovered.

EQUIPMENT AND MATERIALS:

The following is equipment and materials that are generally used with a bladder pump,
including equipment typically used with the low flow sampling method:

e Bladder pumps (preferably dedicated bladder pumps);

1. The length, capacity, and placement of the pump in the well, shall be selected to
maximize the filling of the pump’s bladder.

2. The bladder’s capacity shall be large enough (over 70 milliliters, preferably 100
milliliters) to ensure filling a VOA vial in one pulse;

e Compressed gas power source (non gasoline powered): either a compressed nitrogen tank
with a gas regulator or a marine battery operated air compressor (i.e. QED Model 3020
Electric Compressors).

e Controller (i.e. QED Bladder Pump Controller Model MP-10 or Model 400).

The controller shall have a manual control button and be capable of adjusting the flow
rates as low as 50 ml/minute.
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e Appropriate tubing:
Sized as recommended by the manufacturer or specified in the SAP.

Typically Polyethylene is used unless sampling for semi-volatiles, in which case Teflon
tubing for both air and sample lines are required.

Pharmaceutical or surgical grade silicon tubing, size #15 (3/16” x 3/8” x 3/32””) may be used
from the well cap to the three way stopcock and from the stopcock to the input of the
multiparameter meter.

e Electronic water level meter measured to the nearest one-hundredth of a foot (0.01’);

e An appropriate sized graduated cylinder, (i.e. 250 ml, measured in 10 ml increments) to
accurately measure the flow in ml/min.

e A stop watch to accurately measure the flow in ml/min.

e Multi-Parameter Water Quality Meters (YSI 600XL or 6820; or QED MP20) with a 250 ml
or less internal volume transparent flow through cell that measures the following parameters
to use with the low flow sampling technique:

Temperature °C

Specific Conductivity in uS/cm

Dissolved Oxygen (DO) in mg/L

pH that calibrates using 3 standards (pH 4, 7 and 10)
Oxidation Reduction Potential (ORP) in mV

When the pump is turned off or cycling on/off (when using a bladder pump), water in the cell
must not drain out;

e Hach 2100P Portable Turbidity Meter using the following standards: < 0.1, 20, 100 and 800
NTUs for calibrating;

e A three way stopcock to divert sample flow for turbidity reading:
i.e. Nalgene three-way stopcock with a plug bore of 4 mm (or 0.157 in) NNI No. 6470-0004
VWR catalog No. 59097-080;

e The manufactures instruction manuals for all equipment;

e Appropriate calibration standards for the multiparameter and turbidity meters including;
100% water-saturated air chamber and 0 mg/L DO solution for DO, Zobell solution for ORP,
two different specific conductance standards (one low [i.e. 447 uS/cm] to calibrate and one
higher [i.e. 718 or 1413 puS/cm] to check the calibration), 4, 7, 10 units pH, and < 0.1, 20,
100 and 800 NTUs for turbidity. Extra DO membranes in case of breakage.

e DI water / tap water;
e Plastic sheeting;

e Paraphernalia to adequately shade and protect personnel, equipment, tubing and sample
containers from the elements and to prevent temperature variations in the readings, bubbles
forming in the tubing, and the acid preservative in the sample containers from volatilizing;
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Decontamination equipment and supplies;

Logbook, pencil/pen/sharpies, calculator;

Field-data sheets, sample labels, chain-of-custody records and seals;

Sample containers, preserved as necessary, cooler and ice;

Plastic bags, bubble wrap, to protect and store samples;

Appropriate keys for gates and wells;

Appropriate health and safety gear and an approved site-specific Health & Safety Plan;
Trash bags to containerize solid waste;

Toolbox to include wrenches, pliers, , screw drivers, 25° measuring tape, a sharp knife with
a locking blade, wire strippers, hose connectors, Teflon tape, and duct tape, at a minimum);

Well construction data, location map, field data from last sampling event if available;
Site Specific SAP which includes well logs, map and other project-specific information; and
Quality Assurance Project Plan (QAPP)

A diagram to show how the equipment should be set up.

GENERAL OPERATING PROCEDURE

Manufacture’s instruction manuals should be followed.

1.
2.

Set up the equipment according to the diagram provided, modifying as necessary.

Lower pump to desired depth in well after making all connections according to the
assembly instructions. Note: Some pumps may be dedicated to the well and be installed
permanently.

If parameter readings are to be collected, the equipment shall be calibrated according to
the Calibration of Field Equipment SOP in the QAPP.

Activate the gas source, which activates the pneumatic controller.

Adjust pressure regulator for the appropriate pump depth. Note: In general, it is not
recommended to exceed 125 PSI, as higher pressures may create hazardous conditions
and void system warranties. Refer to the manufacture’s instruction manual for the
specific recommendations.

Vent the moisture from the controller filter regulator before starting, periodically during
pumping and at the end if it is not done automatically.

Adjust the "refill" and "discharge™ controls (cycles) according to well depth and pressure
to optimize purging and sampling rates. Adjustments are best made in the first fifteen
minutes of pumping in order to help minimize purging time. Purging rates shall not be
below 50 milliliters per minute.
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The refill and discharge rates shall be adjusted to collect a VOA vial in one pulse.
8.  Purge the well (according to the low flow sampling procedure if appropriate).

Collect samples. If the pumping rates are too fast, there may be air bubbles. A
decreasing of speed from the control box may be required when sampling the well.

If the flow rate is such that you cannot fill a 40 milliliter VOA vial in one pulse of
the pump, the manual sample button on the controller shall be used to collect a
VOA vial in one pulse.

Follow the manufacturer’s instructions on using the manual control button. Allow the
bladder to refill completely before discharging the sample.

Samples must be collected before the flow cell and the three way stopcock. This will be
done by disconnecting the flow cell and the three way stopcock so that the sample is
collected directly from the pump tubing. VOCs samples should be collected first and
directly into pre-preserved sample containers. All sample containers should be filled by
allowing the discharge to flow gently down the inside of the container with minimal
turbulence.

10. When finished sampling, deactivate the gas source.

11. Disconnect equipment, as needed.

12. If the pump is not dedicated to the well, it must be removed and decontaminated.
DECONTAMINATION
Decontaminate equipment following approved decontamination procedures.  Dedicated
equipment will not need decontaminating. However, non-dedicated equipment shall be cleaned
prior to fieldwork and decontaminated after each sampling location.
NOTE: If you must disassemble the pump please see the operating manuals on each specific
pump for instructions on disassembling. Some models are not designed to be disassembled
in the field.

Disposable sampling equipment (i.e. non-dedicated tubing, etc) shall be discarded after completing
the sampling task.

EQUIPMENT BLANK

Collect an equipment blank on all the parameters associated with the pumps use to ensure that
the decontamination procedure is adequate.

ATTACHMENT

Bladder Pump Sampling Setup Diagram




















