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August 19, 1993

Ms. Laura Mack
Chief, Solid Waste Division

Arkansas Department of Pollution Contrel & Ecology
P.0O. Box 8913

Little Rock, AR 72219-8913

Dear Ms. Mack:

Please find enclosed three copies o©of the Hydrogeologic
Investigations Report prepared by SCS Engineers. This report
outlines the scope of work and methodology used for the monitor
well abandonment and reinstallation project that took place at
Sunray Services, Inc. Tontitown landfill earlier this year.

If you have any questions or comments, please feel free to contact
me at (501) 751-7024.

Sincerely,

Kevin E. Hodges, EIT
Project Engineer

pc G.R. Holconb, Sunray

@ P.0O. Box 1310, Springdale, AR 72765 » P.O. Box 1423, Joplin, MO 64802 » P.Q. Box 1694, Harrison, AR 72802
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HYDROGEOLOGIC INVESTIGATIONS REPORT
SUNRAY SERVICES, INC.
TONTITOWN LANDFILL SITE
TONTITOWN, ARKANSAS

Prepared for:

Sunray Services, Inc.
105 Old Missouri Road
Springdale, Arkansas 72764

Prepared by:

SCS Engineers
10401 Holmes Road, Sulte 400
Kansas City, Missouri 64131
(816) 941-7510

August 13, 1993
File No. 08-89015.12
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INTRODUCTION

A hyqrogeqlpgic investigation was performed in accordance with conditions outlined in the
Permit Modifications 123-SR-2 and 162-SR-2, dated Septamber 20, 1991, at the Sunray Services

Landfill, Tontitown, Arkansas. The emphasis of this investigation was the evaluation of bedrock
fractures and joints in this region.

The proposed scope of work to investigate these fractures and joints initially consisted of packer
tests within the original monitoring wells. An attempt was made to packer test the nine existing
on-site monitoring welis, however, because of the iarge diameter of the borehole and the inter-
connected fractures in the bedrock, an adequate seal between the packers could not be
achieved. Therefore, a downhole camera survey was used to investigate the bedrock aquifer.

The nine existing monitoring wells were viewed using a 5 1/4-inch diameter stainless steel "down-
hole" camera. During this procedure, the integrity of the well construction for each of these wells
was noted.

The downhole camera survey indicated that four existing monitoring wells (MW-3, MW-4, MW-7,
and MW-8) were improperly constructed. The survey indicted that the well casing in well MW-3
was broken near the soil rock interface, and that the grout seal at the soil-rock interface was
damaged. A leaking seam was observed at approximately 14-feet below land surface in well
MW-4. A hole was observed in the well casing at approximately 80-fest below land surface in
well MW-7. The well casing was cracked in well MW-9 from approximately 61 to 65-feet below
land surface.

SCS reported these challenges to the Arkansas Department of Pollution Control and Ecology
{ADPC&E} and proposed abandoning these four wells and replacing three of them to accurately
monitor the groundwater beneath the landfill.

The ADPCA&E responded to SCS and affirmed the request to abandon MW-3, MW-4, MW-7, and
MW-9. The ADPCA&E also agreed to replacing only MW-3, MW-4, and MW-7.

SCOPE OF WORK

As requested by the ADPCAE, the following changes to the groundwater monitoring system were
to be accomplished at the Sunray Services, Incorporated, landfill in Tontitown, Arkansas.

1. Monitoring Wells MW-3, MW-4, MW-7, and MW-9 ware t¢ be abandoned using the
appropriate well abandonment procedures as outlined by the ADPC&E.

2. New wells were to be installed within 30 feet of the former locations of MW-3, MW-4,
and MW-7. The new wells were to be constructed with a 20 foot screen across the
water table surface and installed in conformance with ASTM D 5022-90.
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3. All ten mon_itoring wells in the groundwater monitoring system were to be sampled
quarterly using the sampling methodology outiined in the approved sampling plan.

4. :l'he samples obtained from each well were to be analyzed for the parameters listed
in Condition 20 of the revised permit.

These changes were to be completed within 60 days of receipt of the request by ADPCSE.

METHODOLOGY

Well Abandonment

Four monitoring wells were abandoned; three of the four were replaced with permanent
monitoring weills. The monitoring wells were abandoned betwsen February 15 and March 8,
1993. The wells were abandoned according to the abandonment guidelines provided by the
ADPC&E. Exact abandonment procedures follow:

The casing and annular material were removed by drifling the wells out with an over-sized bit.
Cuttings from the drilling operations were monitored for PVC and annular materials. This
ensured that the drill bit was properly aligned in the monitoring well to remove all of the casing
and annular materials. At the location of MW-4, MW-7, and MW-9, a pilot bit was attached on
the end of the oversized bit. This was required at these locations in order to stay properiy
aligned in the borehole,

Below the casing depth, the original monitoring wells were completed as ‘open® borsholes,
hence there was no annular or well materials to remove below this depth. To eliminate the need
to ream the boreholes 1o their total depth, the uncased section of monitoring weils MW-3 and
MW-4 were initfally grouted from their total depth to the approximate bottom of casing depth.
The grout was then aliowed to cure before any further drilling at these locations. After the grout
had cured, a measurement was obtained to determine the level of the grout after shrinkage.
These two boreholes were then reamed to a depth of at least 2 feet below the bottom of the
casing depth, or to the grout depth, whichever was deeper. Monitoring wells MW-7 and MW-9
were reamed out to the total depth of the original monitoring wells in order to remove all cuttings
from the borehole.

After the original monitoring wells were drilled out, afl of the boreholes were pressure-cemented
back to the surface. A tremie pipe was inserted to within at least 2 feet of the total depth of the
borehole. The boreholes were grouted until the cement-bentonite grout circulated back to the
surface. The cement-bentonite grout consisted of a 2 to § percent bentonite content by waight,
with pumped weight of no less than 12.5 pounds per gallon.

All of the abandoned boreholes were grouted in two steps, half-full on the first day, and then
circulated back to the surface on the second day. This reduced the head pressure created by
completely grouting o the surface at one time. Any shrinkage of the grout after the first day was
remedied by the second addition of grout to the borehole. Any shrinkage after the second
addition of grout was remedied by filling the remaining void with additional cement-bentonite
grout.



Monitoring Well Drilling

The drilling program consisted of three borings, with the instaliation of groundwater monitering
wells in each of these borings. The replacement wells were iocated within 30-feet of the original
wells, as requested by ADPCA&E.

The three borings were drilled with a Speedstar 30K dirill rig, using air as the drilling media and
a 7 7/8inch bit. The borings were drilled to a depth of 15 feet below the water table. The
cuttings were logged by SCS personnel. No samples were collected.

By using air as the drilling media, the water table was easily recognized. The borings were

drilled to a depth of 15-feet below the water table in order to install the monitoring wells with 20
feet of well screen; 15-feet below the water table, 5-fest above, as requestad by the ADPC&E.

The boreholes were monitored for contamination during the drilling procedures by a Photo-
lonization Detector (PID) and a Mathane meter. The borehole was menitored at least every 20-
fest during the drilling operations, and at the beginning of each day.

Boring logs are presented in Appendix A,

Monitoring Well Installation

The monitoring wells were constructed of 4-inch diameter, 0.010-inch (10-slot) PVC well screen,
and flush joint, screw-type, Schedule 40 riser pipe. The riser pipe was installed to approximately
2.5 feet above the ground surface. Clean sand filter pack was tremied into the annular space
around the screen to a point at least 2-feet above the top of the screen, and a 2 to 4-feet thick
bentonite pelist seal was placed above the filter sand. The remaining annular space was filled
with a cement-bentonite mix tremied into position.

An oversized steel surface casing with locking cap was placed over the riser pipe and a
protactive pad, approximately 4-feet square, was constructed around the steel casing.

Woell Development

The replacement groundwater monitoring wells were developed using an electrically operated
staged impeller submersible pump. In addition, an air lift pump was required to complete
development of well MW-4.

These wells were developed before quarterly groundwater sampling was perfermed. The
development process was continued until the temperature and pH of the water had stabilized
within a 10 percent range or until 10 well volumes had bsen removed from each of these wells,



Decontamination

The drill rig and augers were decontaminated before commencement of drilling and between
each boring. Decontamination consisted of remaval of all larger particulate in the area of the
boring, then moving to the specified decontamination area. The drill rig, augers, and all tools
coming into contact with the augers were steam pressure-washed,

SUMMARY

The tollowing changes to the groundwater monitoring system occurred at the Sunray Services
Landfill In Tontitown, Arkansas.

1. Monitoring Wells MW-3, MW-4, MW-7, and MW-9 were abandoned using the approp-
riate well abandonment procedures as outlined by the ADPC&E.

2. New wells were installed within 30-feet of the former locations of MW-3, MW-4, and
MW.7. The new wells were equipped with 20-foot screen across the water table
surface and installed in conformance with ASTM D 5092-90.

3. All ten monitoring wells in the groundwater monitoring system were sampled using the
methodology outlined in the approved sampling plan.

4, The samples obtained from each well were analyzed for the parameters listed in
Condition No. 20 of the revised permit.

These changes were completed within 60 days of receipt of the request by ADPCA&E.
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BORING NUMBER _M4N-3R

SCS ENGINEERS
ENVIRONMENTAL CONSULTANTS

CLIENT __ SUNRAY SERVICES
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Page 2 of 2
SCS ENGINEERS
ENVIRONMENTAL CONSULTANTS
BORING NUMBER _ MN-3# CLIENT __SUNBAY SERVICES
DATE DRILLED __Lawne Mestern PROJECT _ SUNRAY Services, Incorporated
SURFACE ELEVATION __[2/5.98 Feef ¥SL LOGGED BY __Ken Light
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BORING NUMBER __NiW-4R

CLIENT __SUNRAY SERVICES

DATE ORILLED __Layne Western

SURFACE ELEVATION __208.00 Feat MSL

PROJECT __SUNRAY Services, Incorporaiad

LOGGED BY __vJoe Hofimeigter
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BORING NUMBER __MN-4A

SCS ENGINEERS
ENVIRONMENTAL CONSULTANTS

CLIENT __SUNRAY SERVICES

DATE DRILLED __L3ayne Nestern

PROJECT __SUMRAY Services, incorporated

SURFACE ELEVATION __12068.00 Feet MSL

LOGGED BY __Joe Hollmelster
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BORING NUMBER _MW-7FR

SCS ENGINEERS

ENVIRONMENTAL CONSULTANTS

DATE DRILLED __Layne Western

CLIENT __SUNRAY SERVICES

SURFACE ELEVATION __1243.70 Feet MSL

PROJECT __SUNRAY Services, Incorporated

LOGGED By __Jog Hoffmsister
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BORING NUMBER __MW¥-78

SCS ENGINEERS

ENVIRONMENTAL CONSULTANTS

CLIENT __SUNRAY SERVICES

DATE DRILLED __Layne Western

SURFACE ELEVATION 124270 Fest MSL

PROJECT __SUNRAY Swervices, Incorporated

LOGBED BY __Joe Hottmeister
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BORING NUMBER _MNW-7R

SCS ENGINEERS
ENVIRONMENTAL CONSULTANTS

CLIENT _SUNRAY SERVICES

DATE DRILLED _Layne Nestern

PROJECT __SUMRAY Services, Incorporated

SURFACE ELEVATION __1243.70 Feet MSL __

LOGBED RY _Joe Holfeeister
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BORING NUMBER __MN-78

SCS ENGINEERS
ENVIRONMENTAL CONSULTANTS

CLIENT _ SUNBAY SERVICES

DATE DRILLED _Layne Nestern

PROJECT _SUNRAY Services, Incorporated
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SCS ENGINEERS
ENVIRONMENTAL CONSULTANTS
MN-TR ICE
gi?ENER':LU::: " Layne Restern :\;EJ:ZT mf g::fce: Incorporated
SURFACE ELEVATION __1243.70 Feet MSL LOGRED BY __J/or Hoffmeister
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BORING NUMBER _MN-7R

SCS ENGINEERS
ENVIRONMENTAL CONSULTANTS

CLIENT _SUNRAY SERVICES

DATE DRILLED _{2)ne Nestern

PROJECT __SUNRAY Sarvices, Inc. aled
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BORING NUMBER _MN-=/R

SCS ENGINEERS
ENVIRONMENTAL CONSULTANTS

DATE DRILLED __Layne Western

CLIENT _SUNRAY SERVICES
PROJECT __SUNRAY Services, Incorporated

SURFACE ELEVATION _J249.70 Feet MSL

LOGGED BY __Joe Hotimeistar
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BORING NUMBER __MN-78

SCS ENGINEERS
ENVIRONMENTAL CONSULTANTS

CLIENT _SUNRAY SERVICES

DATE DRILLED __Layne Nestern

PROJECT _SUNRAY Services, Incorporated

SURFACE ELEVATION __1243.70 Feet NSt LOGGED BY ..o Hotmeister
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SITE 3 AND SITE 4
PROPOSED FINAL CONTOURS
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