State of North Carolina
Department of Environment,
Hedlth and Natural Resources

Division of Solid Waste Management

James B. Hunt, Jr., Governor
Jonathan B, Howes, Secretary
Williom L Meyer, Director

January 17, 1995
Mr. Frank L. Gray IIT
Browning-Ferris Industries
8607 Roberts Drive, Sulte 100
Atlanta, Georgia 30350

RE: Use Of Grundfos Rediflow Pumps For Ground-water Monitoring At
Landfills In North Carolina

Dear Skeet, )

The Solid Waste Section has evaluated BFI's request to use
dedicated Grundfos Rediflow pumps for ground-water monitoring at
the CMS Development Corp. Landfill V and the Sampson County
Disposal Inc. Landfill. Use of these dedicated sampling devices is
approved subject to the following conditions:

- The Grundfos Rediflow pumps must be constructed of inert
materials (high grade stainless steel and Teflon). Teflon
tubing must be used.

- The pumps must be properly installed and maintained.

- The pumps must be operated properly. The purge rates and
sampling rates must be adjusted to provide representative
ground-water samples. The flow rate for Volatile Organic
Compound sampling shall be 100 ml/min.

The Solid Waste Section will amend the Design and Operation Plans
for the two facilities referenced above to reflect these changes in
the Water Quality Monitoring Plans. If you have any gquestions
regarding this conditional approval of the use of dedicated
Grundfos Rediflow pumps for ground-water monitoring at North
Carolina landfills, please contact the Solid Waste Section at (919)

733-0692.
Sincerely, E 55 %‘%

Bobby Lutfy, Hydrogeologist
" Solid Waste Section
cc: Mark Poindexter, Ikie Guyton, Rick Doby
Kenn Cagsell, Harold Watson, Bill Crumley

P.O. Box 27687, Raleigh, North Caroling 27611-7687  Telephone 919-733-4996 FAX 919-715-3605
An Equal Opportunity Affirrmmative Action Employer £0% recycled/ 10% post-consumer paper
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1.5 Wall Purging and Sampling

Prior to well sampling, water levels will be measured from the top of PVC casing to
calculate the amount of water within the well casing. The wells will be purged of
stagnant well casing water. Three to five well casing volumes of water will be purged
or to dryness. [n addition, field measurements of pH, specific conductance turbidity
and temperature will be recorded during purging to evaluate the removal of the

stagnant water from the monitoring well.

Prior to the initial well sampling, the top of casing for each well will be surveyed
relative to the site hanchmark in order to calculate the elevation of the groundwater

surface.

Priar to the well evacuation, the depth to the water table will ba determined with the
use of a cleaned electronic water level indicator. The water level will be measured by
turning the instrument on and slowiy lowering the instrument probe into the well until
the water level.indicator contacts the water and a buzzer alarm is activated. The
distance from the measuring point of the well casing to the water level will then be
measured and recorded. All measurements will be made and recorded at the nearest

.01 foot.

The primary objectives during the collection of groundwater samples for analysis is to
obtain a representative groundwater sample and to reduce the potential for alteration
or contamination during sample withdrawal and sample preparation. Special
procedures are often necessary for sampling monitaring wells based on their yield. For
the purpose of this plan a high-yield well will be defined as a well that can be bailed
or pumped with little drawdown of the water level. A moderate vield well can be
drawn down; howaevaer, it cannot be svacuated to dryness. A low yield well can be
evacuated to dryness and requires from a few hours to a day to fully recover. For low
to moderate yield waells, a minimum of 1.5 well volume will be removed if evacuated

to dryness and all wells will be sampled within 24 hours of purging.
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The wells will be purged and sampled utilizing dedicated suﬁmersiblc pumps. The
pumps to be used are the Grundfo’s Rediflow pumps which are manufactured to
accommodate a specific well depth and diameter. Once the pump is placed in the
well, the wall head is then capped with a fixed cap in order to allow connection by a
controller which operates the pump for purging and sampling. The waell cap is vented
in order to equalize air pressures in and out of the well. Teflon tubing is connacted

to the well cap for sampling. Following sampling of each well the tubing is discarded.

Volatile organics sample collection is completed by setting the pump flow rate at 100
milliliters per minute {or less) and filling the collection containers until full. Samples
will be handled in order to minimize aeration. For the volatile organic containers, no
air bubbles will be allowed. Preservatives will be added as necessary (in accordance
with EPA Method SW-846 protocol) to the sample bottles prior to sampling. Sample
and project information will also be placed on the container labsls prior to sarﬁpling.
Care will be taken to prevent contacting the inside of the sample bottle and lid during
sampling. After filling and capping, the sample bottles will then be securely placed
into a precleaned cooler and a chain of custody form completed. The samples will be
refrigerated until delivered to the laboratory. Finally, the well locking cap will be

reattached and secured.
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Frank (Skeet) L. Gray, III, P.E.
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October 4, 1994

Mr. Bobby Lutfy
North Carolina Department of Environment, Health
and Natural Resources

N, P
Solid Waste Section .-./ U?f,
Post Office Box 27687 s WTwe 3
Raleigh, North Carolina 27611 8 Received ©
R Solid Waste N
% Section N
‘E-\ae 04,“’
RE: CMS DEVELOPMENT CORP. - LANDFILL YV S2 bz en 7l

SAMPSON COUNTY DISPOSAL INC. - SAMPSON COUNTY LANDFILL

Dear Bobby,

As we have discussed over the last several months, BFI is interested in amending our groundwater
sampling procedures outlined in our Design and Operation Plans for the above referenced sites to
include the use of the Grundfo's Rediflow pumps. After you have reviewed the previously
submitted test data from SAMPSON COUNTY LANDFILL and the technical information which I sent
you several weeks ago, I believe you will agree with this request. I have included as an
attachment an amended Well Sampling and Purging plan as shown in both of our D & O plans
for the sites. Also included is a copy of the pertinent section from the November 1992 Technical
Enforcement Guidance Document, written by EPA, which concurs with the acceptance or use
of submersible pumps.

If you have any questions please do not hesitate to call.

Sincerely,

Frank L. Gray III, P.E.

cc\Kenn Cassell, Sampson County Landfill
Harold Watson, CMS Landfill V

8607 ROBERTS DRIVE, SUITE 100 ¢ ATLANTA, GEORGIA 30350 » (404} 640-2300 » FAX: (404) 992-8403




1.5 Well Purging and Sampling

Prior to well sampling, water levels will be measured from the top of PVC casing to
calculate the amount of water within the well casing. The wells will be purged of
stagnant well casing water. Three to five well casing volumes of water will be purged
or to dryness. In addition, field measurements of pH, specific conductance turbidity
and temperature will be recorded during purging to evaluate the removal of the

stagnant water from the monitoring well.

Prior to the initial well sampling, the top of casing for each well will be surveyed
relative to the site benchmark in order to calculate the elevation of the groundwater

surface.

Prior to the well evacuation, the depth to the water table wil be determined with the
use of a cleaned electronic water level indicator. The water level will be measured by
turning the instrument on and slowly lowering the instrument probe into the well until
the water fevel indicator contacts the water and a buzzer alarm is activated. The
distance from the measuring point of the well casing to the water level will then be
measured and recorded. All measurements will be made and recorded at the nearest
.01 foot.

The primary objectives during the collection of groundwater samples for analysis is 1o
obtain a representative groundwater sample and to reduce the potential for alteration
or contamination during sample withdrawai and sample preparation. Special
procedures are often necessary for sampling monitoring wells based on their yield. For
the purpose of this plan a high-yield well will be defined as a well that can be bailed
or pumped with little drawdown of the water level. A moderate yield well can be
drawn down; however, it cannot be evacuated to dryness. A low yield well can be
evacuated to dryness and requires from a few hours to a day to fully recover. Forlow
to moderate yield wells, a minimum of 1.5 well volume will be removed if evacuated

to dryness and all wells will be sampled within 24 hours of purging.




The wells will be purged and sampled utilizing dedicated submersible pumps. The
pumps to be used are the Grundfo’s Rediflow pumps which are manufactured to
accommodate a specific well depth and diameter. Once the pump is placed in the
well, the well head is then capped with a fixed cap in order to allow connection by a
controller which operates the pump for purging and sampling. The well cap is vented
in order to equalize air pressures in and out of the well. Teflon tubing is connected

to the well cap for sampling. Following sampling of each well the tubing is discarded.

Volatile organics sample collection is completed by setting the pump flow rate at 100
milliliters per minute {or less) and filling the collection containers until full. Samples
will be handled in order to minimize aeration. For the volatile organic containers, no
air bubbles will be allowed. Preservatives will be added as necessary (in accordance
with EPA Method SW-846 protocol) to the sample bottles prior to sampling. Sample
and project information will also be placed on the container labels prior to sampling.
Care will be taken to prevent contacting the inside of the sample bottle and lid during
sampling. After filling and capping, the sample bottles will then be securely placed
into a precleaned cooler and a chain of custody form completed. The samples will be
refrigerated until delivered to the laboratory. Finally, the well locking cap will be

reattached and secured.
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RCRA GROUND-WATER MONITORING:
DRAFT TECHNICAL GUIDANCE -

OFFICE OF SOLID WASTE
U.S. ENVIRONMENTAL PROTECTION AGENCY
401 M STREET, 5. W,
WASHINGTON, D.C. 20460

NOVEMBER 1992
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This document bs distributed by the USEPA to update tachnical information contained in
other sources of USEPA guidance, such as Chapter Eleven of SW-846 (Revision 0,
September 1986) and the Technical Enforcement Guidance Document (TEGD).

REPRODUCED BY
U.S. DEPARTMENT OF COMMERCE
NATIONAL TECHNICAL
ORMATION

INF SERVICE
SPRINGFIELD, ¥A 22181
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stainless steel cable. The tubes convey the gases to and from the pump; the electric cable
powers the water level indicator, and a steel cable supports the downhole assembly. Flow
rate can be controlled by adjusting the driving pressure to the pump. The piston pump
provides continuous sample withdrawal at depths that are greater than most other devices,
The pump can be constructed of materials that minimize the possibility of chemical alteration
of the sample.

The bulk of associated equipment may reduce the portability of the pump. The
valving mechanism may causc a scries of pressure drops in the sample that could cause
sample degassing and pH changes. The tubing bundles may be difficult to decontaminate
berween wells. The pump intake should be filtered so that particulate matter does not
damage the pump’s valving. A study by Yeskis ¢t al. (1988) indicates that gas-drive piston
pumps perform similarly to bladder pumps when coliecting samples for volatile organics
analysis.

7.3.2.4 _Driv ric Submersi m

Gear-drive submersible pumps are designed to be portable and easily serviceable in
the field, A gear-drive pump operates using a small high-efficiency electric motor that is
located within the pump housing. The electric motar rotates 2 set of PTFE gears from an
Intake screen at the top of the pump. The water is drawn through the gears and driven to a
discharge line that transports the water to the surface, The pumps have self-contained power
sources, however, external sources may be used. Flow rates cannot be controlled on
conventiona! gear-drive submersible pumps. Wells that have high levels of suspended solids
may cause the gears to require frequent replacement.

7.3.2.5 Centrifupal Pumps  Fo/~ Flo 2
by M9 <

Centrifugal (also called impeller) pumps transport fluid by accelerating it radially
outward. Specifically, a motor shaft rotates an impeller that is contained within a casing.
Water that is directed into the center of the rotating impeller is picked up by the impeller
vanes, accelerated by the rotation of the impeller, and discharged by centrifugal force into
the casing. A collection chamber within the casing converts much of the kinetic energy into
head or pressure. Certain submersible centrifugal pumps are constructed for ground-water
monitoring purposes. These pumps are fabricated of stainless steel and PTFE, and can be
adjusted to achicve flow rates as low as 0.1 L/min. Studies conducted by Gass et al. (1991)
concluded that low flow-Tate submersible centrifugal pumps can deliver “representative”
ground-water samples. A study conducted by Paul and Puls (1992) comparing a low flow-
rate submersible centrifugal pump, a bladder pump, and a peristaltic pump concluded that the
Jow flow-rate submersible centrifugal pump produced the least negative impacts when trying
1o obtain representative and reproducible ground-water samples at the particutar site and
wells investigated, Research performed by Yeskis et al. (1988) indicates that submersible

November 1992
7-15
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~ impeller pumps perform similarly to bladder pumps when coliecting samples for volatile
organics analysis. - '

7.3.2.6 Perigaltic Pumps

A peristaltic pump (also called rotary peristaltic) is a low-volume pump that operates
by suction lift. Plastic tubing is inserted around the pump rotor. Rotating rollers compress
the nubing as the rollers revolve around the rotor, forcing fluid movement ahead and inducing
suction behind each roller. As the rotor revolves, water is drawn into a sampling tube that

-has been inserted into the well, and discharged into the sample container. Peristaltic pumps
often require the use of flexible silicone wbing, which is unsuitable for ground-water
sampling purposes. The withdrawal rate of peristaltic pumps can be carefully regulated by
adjusting the rotor head revolution. The use of a peristaltic pump is limited by the depth of
sampling; the depth of sample coliection is limited to situations where the potentiometric
level is less than 25 feet below land surface (Herzog et al., 1991).

The Agency does not recommend the usc of peristaltic pumps to sample ground
water, particularly for volatile organic analytes. The method can cause sample mixing and
oxidation resulting in degassing and loss of volatiles.- Although Tai et al. (1991) indicated
that peristaltic pumps may provide adequate recovery of volatile organic compounds,
Imbrigiotta et al. (1988) concluded that for sampling volatile organic compounds, peristaltic
pumps were inferior in comparison to other sampling devices. Imbrigiotia et al. attributed
the poor performance of the peristaltic pump to degassing of volatile contaminants into the
vacuum created by the pump. Puls and Barcelona (1989a) and Puls and Barcelona (1989b)
indicated that vacuum pumps such as peristaltic pumps may significantly alter ground-water
chemistry leading to colloid formation in the monitoring well.

7327  GasLifi Pumps

An air- or gas-lift pump allows collection of ground-water samples by bubbling air or
gas at depth in the well, Sample transport occurs primarily as a result of the reduced
specific gravity of the water being lifted to the surface. Water is forced up a discharge pipe,
which may be the outer casing or a smaller diameter pipe inserted into the well. The
considcrable pressures required for deep sampling can result in significant redox and pH
changes. Gas-lift pumps should not be used for any purpose in ground-water investigations.

7.3.2.3 Gas-Drive Pumps

Gas drive (gas displacement) pumps are distinguished from gas-lift pumps by their
method of sample transport. Gas-drive pumps force a column of water under linear flow
conditions 1o the surface without extensive mixing of the pressurized gas and water. A
vacuum 2lso can be used to assist the gas. The disadvantages of a gas drive pump are that
the drive gas comes into contact with the water and therefore, can be a source of

November 1992
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BROWNING-FERRIS INDUST RIES

P.Q. BOX 3151 HOUSTON, TEXAS 77283 « 113/870-8100
Telecommunieations Caover Sheet

IMPORTANT! The accompanying message is intended only for the use of the individual or entity to
which it is addressed and may TEpresent an attorney-client communications or otherwise contain
informasion that is privileged, confidential and exempt from disclosure under applicable law. If the
reader of this message is not the intended recipient, or the emplayee or agent responsible for delivering
this message to the intended recipiene, Jou are hereby notified that any dissemination, distribution or
copying or other use of this communication is strictly prohibited. [f you receive the communication

in error, please notify us immediately by telephane, and return the message o us at the above address
via the United States Postal Service Postage due. Thank you.

Date: { & / Lf/ qu' Time Sent;
To: Séﬁgt- ﬁ-m From: Mark A. Allendorf

Sw_ﬁ- A 4?4/? ' GROUND WATER SERVICES
B, (v~ FI9-525%4150 |
CNS . — 784282~ 2177

Fax No:

Re: S“bmgfﬁélﬁ Equ Jm{armg__ﬂ'on
Total Number of Pages Transmitting (including cover) J
Transmitting on: RICOH FAX 75

(713) 589-3155
If you did not receive all the pages, please call at (713) 870-8100, extension .

Comments: 17| eage _ or_Skeet. 7haak Yog

CORPORATE OFFICES: 757 N, ELDRIDGE AT MEMORIAL DRIVE » HOUSTON, TEXAS 77079 « TELEX 794 §32
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