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From: Troy Hays

To: Madden. Melissa; henry.norris@citrusbocc.com

Cc: Ray Oates; Carol Sawyer; Morris, John R.; Morgan, Steve; Tafuni, Steven

Subject: RE: Citrus County Central Landfill-Landfill Gas Assessment and Groundwater Delineation
Date: Wednesday, May 24, 2017 8:56:27 AM

Attachments: imaqge001.png

2017.05.24 LTR JMorris LFG and GW.pdf
03860058Fig-PMN-qw.pdf

Good Morning Melissa,

We have updated the plan and a pdf of the updated plan is attached to this email. Also attached is a site
map that shows all of the existing and proposed monitoring points. Each of FDEP’s comments are copied
below with a response provided.

1. Landfill Gas Monitoring Probes.
a. Map: The Department requests a single figure which includes all the existing and

proposed monitoring points, including gas vents, gas monitoring probes,
piezometers and groundwater monitoring wells.
1. The Map is attached to this email.

b. Routine Sampling: Please revise the Plan to indicate that the County will also
continue to include the monitor wells and piezometers in the quarterly landfill gas
monitoring events.

1. All groundwater wells and piezometers will be included with the
quarterly landfill gas monitoring events.

2. Landfill Gas Monitoring Network. During the February 22, 2017 inspection,
Department staff observed potential damage to GP-3 (hit by mower) and GP-18
(cap/valve damaged). Please verify that the integrity of GP-3 has been investigated and
that it is functioning properly. It is the Department’s expectation that the caps and
valves on all probes will be replaced as part of the proposed retrofit.

1. GP-3 was damaged; the casing appears to have been hit by a mover.
Jones Edmunds personnel evaluated the adequacy of this well by
lowering a water level indicator into the well which was able to reach
the total probe depth of 40 ft bls. Additionally, it just appears that the
probe is bent in the protective casing and not broken. The County
proposes to cut this probe at the surface and install a new pad with a
flush mount cover. All caps will be replaced on the LFG probes.

3. East Property Boundary.

a. GP-21: It appears the construction details for proposed GP-21 provided in Table
3 (length of solid pipe and screened pipe) are not consistent with the total well
depth. Please revise as appropriate.

1. The construction details for GP-20 and GP-21 were switched in the
original plan. This has been corrected in the attached updated plan.

b. Sampling Procedures: Please provide a description of the proposed sampling
procedures for the new deep gas probes. It is the Department’s expectation that
tubing will be placed in the probe to collect a sample at depth, just above the
water table.

1. All of the new LFG Probes will have tubing installed that extends from
the cap to the screen interval to ensure that LFG measurements are
collected from the appropriate monitoring interval.

c. MW-3: Based on the high concentrations of landfill gas present in MW-3,
additional gas delineation is required outbound of this location to verify that gas is
not migrating beyond the property boundary. The Department requests a deep gas
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EDMUNDS.

May 24, 2017

John Morris

Solid Waste Section

Florida Department of Environmental Protection
13051 N. Telecom Pkwy.

Temple Terrace, FL 33637-0926

RE:  Citrus County Central Landfili
Landfill Gas Assessment and Groundwater Delineation
FDEP Permit No.: 21375-025-SO-01
Jones Edmunds Project Number: 03860-058-01

Dear Mr. Morris:

FDEP, Citrus County, and Jones Edmunds had a meeting at the Citrus County Central landfill
on February 22, 2017 to discuss the measured landfill gas in the site groundwater monitoring
wells, the exceedances of groundwater protection standards in MW-7, MW-19, and MW-21, and
options for further investigation. Since that meeting, the County has investigated the landfili gas
monitoring wells to verify if they are adequate to be used for landfill gas migration monitoring
and presents the following plan, as discussed with FDEP at the meeting, to further delineate the
groundwater was exceedances in MW-19 and MW-21. Additionally, FDEP requested some
modifications to the plan in an email dated May 4, 2017. Those modifications are included in
this plan.

Landfill Gas Monitoring Probes

The site has 19 landfill gas monitoring probes which are constructed with long screen intervals
starting approximately 5 feet below land surface. The landfill gas monitoring probe construction
details are shown in Table 1.

730 NE Waldo Road | Gainesville, FL 32641 | Phone 352.377.5821 | Fax 352.377.3166 | www.jonesedmunds.com
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Table 1: Gas Monitoring Probe Construction Details

Solid Pipe|Solid Pipe Solid Pipe|Solid Pipe
Gas Probe L;rgtttl;:f Length Length Gas Probe L;?ogtttz:f Length Length
Probe ID | Depth (ft) Pipe () Below Above | Probe ID | Depth (ft) Pipe (ft) Below Above
Grade (ft) | Grade (ft) Grade (ft) | Grade (ft)
GP-1 40 35 5 0 GP-11 40 35 5 0
GP-2 40 35 5 3 GP-12 80 75 5 0
GP-3 40 35 5 3 GP-13 80 75 5 0
GP-4 40 35 5 3 GP-14 80 75 5 0
GP-5 40 35 5 0 GP-15 80 75 5 0
GP-6 40 35 5 0 GP-16 80 75 5 0
GP-7 40 35 5 0 GP-17 80 75 5 0
GP-8 40 35 5 0 GP-18 80 75 5 0
GP-9 40 35 5 0 GP-19* 75 70 5 3
GP-10 40 35 5 0

Notes: Data in this table collected from the approved Landfill Gas Compliance Action plan.
*Total Depth of GP-19 was field verified on March 10, 2017

As discussed in the meeting with FDEP, there is concern that the landfill gas readings collected
are only representative of the upper portion of the screened interval; therefore, a field
investigation was conducted along the east and north property boundaries to determine if there
is landfill gas in the probes at depth. Tubing was lowered in the gas monitcring probes to
varying depths and the gas concentrations were recorded. Table 2 provides the results of the
field investigation.

Table 2: Gas Monitoring Probe Data

Gas Probe Probe Lg?ogtiz ; f Tubing (OOA:SIS(Z:‘“ Dig:ir:eo r(‘% Methane

ID Depth () | i@y | Depth () [12°0 Volume) | (¥ LEL)
GP-1 40 35 34 19.30 1.80 0.00
; Eg ep2 | 40 | o |24 1 200 | 050 | 000
ors | w0 %5 | T 2090 | 040|000
GP-15 80 75 = 3560 520 500
IEaEEEes == == ==
E P17 | % | 75 || iseo | 200 [ om0
I N 75— S050 [ 0e0 | 000
GP-19* 75 70 = 3580 o0 500

The landfill gas measurements conducted at varying depths in the monitoring probes show
varying Oxygen and Carbon Dioxide concentrations with depth in probes GP-16, GP-17 and
GP-19 along the east property boundary and in probes GP-2 and GP-3 along the north property
boundary. Only one reading was taken in GP-1. No Methane was detected at any depth in any
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of the probes measured. The following is proposed to upgrade the landfill gas monitoring
network at the landfill.

GP-3 was damaged; the casing appears to have been hit by a mover. Jones Edmunds
personnel evaluated the adequacy of this well by lowering a water level indicator into the well
which was able to reach the total probe depth of 40 ft bls. Additionally, it just appears that the
probe is bent in the protective casing and not broken. The County proposes to cut this probe at
the surface and install a new pad with a flush mount cover.

Landfill Gas Monitoring Network

The County proposes to retrofit the landfill gas monitoring probes with dedicated tubing
extending to varying depths. Three Y4 inch diameter tubes can be inserted into each 1 inch
diameter well. The proposed tubing lengths for the 75 feet deep probes will be 25 feet, 50 feet,
and 70 feet. The proposed tubing lengths for the 40 feet probes will be 20 feet and 40 feet. The
tubes will be connected to a 1 inch cap and each tube will be capped.

Retrofitting the existing landfill gas monitoring probes will allow use of the County’s existing
infrastructure while allowing landfill gas monitoring at discrete intervals. There is concern that
intra-well vertical migration of landfill gas (gas that enters the screen above a sampling depth
may migrate to a lower depth) may occur due to the length of screen. The initial field
investigation showed different concentrations of landfill gas at different depths in some of the
wells. However, if intra-well vertical migration was occurring we would expect the landfill gas to
build up in the bottom of the well, which was not observed in the initial field investigation. The
initial field investigation showed some landfill gas in the probes at varying depths but not near
the concentrations observed in the groundwater monitoring wells. The results of the field
investigation coupled with the measurements from the groundwater monitoring wells indicate
that the landfill gas is migrating down to the water table before migrating laterally. Retrofitting
the existing landfill gas monitoring wells will allow monitoring for landfill gas in the shallower
strata and deeper gas probes need to be installed.

East Property Boundary

The landfill gas monitoring probes along the east property boundary are all screened to 80 ft
below land surface and no methane was detected at the bottom of the probe. Groundwater
Monitoring Wells MW-3 and MW-7 both report elevated levels of Methane at depth and they are
screened spanning the water table. The water table at MW-3 and MW-7 was measured in
January 2017 at 113.43 ft and 121.56 ft below the top of casing, respectively. Therefore,
additional investigation is needed in this area below the existing 80 ft deep landfill gas probes.

The County proposes to install two additional landfill gas monitoring probes along the east
property boundary. The probes will be clustered with GP-18 and GP-16. GP-18 and GP-16 are
near MW-7 and MW-3, respectively. The new gas monitoring probes will be installed to 120 ft
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bls and 110 ft bls, respectively, with a 10 foot screen. The probes will be 1-inch diameter PVC
and installed with a flush mount completion. Additionally, FDEP requested that a deep gas
probe be installed clustered with GP-15

south of MW-3. The additional deep gas probe will be GP-30 and installed to 110 ft bls. The
proposed probe details are shown in Table 3.

Table 3: East Property Boundary Additional Gas Monitoring Probes.

Proposed New.Probe Prob Length of | Length of| Probe
Gas Probe Clusltsere ] De;:?h ?ﬂ) Slotted [Solid Pipe| Diameter
ID with Pipe (f) (ft) (in)
GP-20 GP-16 110 10 100 1.00
GP-21 GP-18 120 10 100 1.00
GP-30 GP-15 110 10 100 1.00

North Property Boundary

The landfill gas monitoring probes along the north property boundary are screened to 40 ft
below land surface and no methane was detected at the bottom of the probes. Groundwater
Monitoring Wells MW-1R, MW-21, MW-10, and PZ-1 all reported elevated levels of Methane at
depth and their screens span the water table. The water table in this area as measured in
January 2017 was between 105 ft to 110 ft below land surface. Therefore, additional
investigation is needed in this area below the existing 40 ft deep landfill gas probes.

The County originally proposed to install six additional landfill gas monitoring probes along the
northern property boundary. The probes will be clustered with GP-1, GP-2, and GP-3.
Additionally, FDEP requested that gas probes be installed clustered with GP-4. The County will
installed eight additional gas probes along the norther property boundary. The proposed
additional north property boundary gas monitoring probes details are shown in Table 4.

Table 4: North Property Boundary Additional Gas Monitoring Probes

Proposed New .P robe Length of | Length of Probe
is Probe T, .
Gas Probe Clustered | Depth (ft) Slotted [Solid Pipe| Diameter
ID with Pipe (ft) (ft) (in)
GP-22 GP-1 75 10 65 1.00
GP-23 105 10 95 1.00
GP-24 75 10 65 1.00
GP-
GP-25 2 105 10 95 1.00
GP-26 GP-3 75 10 65 1.00
GP-27 105 10 95 1.00
GP-28 75 10 65 1.00
GP-29 GP-4 105 10 95 1.00
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All of the new LFG Probes will have tubing installed that extends from the cap to the screen
interval to ensure that LFG measurements are collected from the appropriate monitoring
interval.

Closed Landfill Gas Vents

During the field investigation of the landfill gas monitoring probes, landfill gas measurements
were also taken in the gas vents on top of the closed landfills. The northern vents on top of the
recently reclosed lined area of the closed landfill (GV-1 through GV-3) were measured along
with the western vents on top of the older closed area (labeled 1 through 4, from north to south).
The measurements are shown in table 5.

Table 5: Closed Landfill Gas Vent Data

Gas Probe Oxygen Digfir::?% Methane (%
ID (%Volume) LEL)
Volume)
GV-1 13.50 9.20 23.00
Nf}:::" GV2 19.80 2.00 64.00
GV-3 8.10 19.20 43.00
1 20.90 0.00 0.00
Western 2 20.90 0.00 0.00
Venis 3 20.90 0.00 0.00
4 20.90 0.00 0.00

The vents on top of the closed lined landfill are still producing a significant amount of landfill
gas. The County is exploring the feasibility of installing a small dedicated blower and connecting
it to these vents to pull more landfill gas from the landfill.

Groundwater Delineation Wells

As discussed at the February meeting, the County is planning to install 3 delineation wells. The
proposed wells will be positioned to delineate the parameters of concern near MW-10 (MW-18
and MW-19 are the assessment wells associated with MW-10) and MW-21. Table 6 shows the
proposed well construction details. The proposed well locations are:

e Two delineation wells will be installed to monitor the deeper groundwater neat MW-10.
MW-18D will be installed clustered with MW-18 and the well screen will be at the same
interval as MW-19 which is the deep delineation well clustered with MW-10. MW-19D
will be installed clustered with MW-19 and MW-10 but will monitor a deeper interval than
MW-19.

e A down gradient delineation well will be installed near MW-21. The well will be installed
100 ft away from MW-21 on the compliance line zone of discharge and screened at the
same interval as MW-21 (designated MW-22).
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Table 6: Proposed Delineation Well Constiuction Details

Well Designation | Total Depth Screen Diameter Well
MW-18D [Assessment 140 ft 130 to 140 2 PVC
MW-19D [ Assessment 160 ft 155 to 160 2 PVC

MW-22 | Assessment 125 f#t 105 to 125 2 PVC
Schedule

The drilling of the new groundwater wells and the LFG probes is scheduled to start on July 24,
2017. The groundwater wells will be developed and sampled within one month of installation.
The new and retrofitted landfill gas probes, along with all gas monitoring points and LFG
measurements in the groundwater wells, will be measured within one month of the probe
installation. A report detailing the groundwater monitoring well and gas probe installation along

with the initial sampling results will be submitted within three months of the drilling or by October
24, 2017.

The County greatly appreciates FDEP’s assistance throughout this process and we are excited
that progress is being made towards closing out the consent order. Please call me at 352-258-

9520 with any questions or comments on this plan. The County is ready to proceed as soon as
we have FDEP approval.

Sincerely,

- /%—"

Troy D. Hays, PG
Sr. Manager/Vice President

M:\03860-CitrusCounty\058-01LFGas Routine and Non-Routine Monitoring and Maintenance\Consent Order Assistance\2017.03.22
LFG plan\RAN2017.05.22_LTR_JMorris_LFG and GW.doc

XC: Henry Norris, Citrus County
Ray Oates, PG, Citrus County
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probe be paired with GP-15 constructed similar to proposed GP-20, or as
appropriate based on land surface and groundwater elevations.
1. The updated plan includes these probes.

3. North Property Boundary.

a. MW-2: Since this Plan was prepared, new information was provided to the
Department which indicates the presence of landfill gas in MW-2. Since there are
no additional gas probes in the vicinity, this location will be considered to be the
compliance point and continued exceedances of the lower explosive limit (LEL)
in this area may require remediation to prevent offsite migration of landfill gas.
This comment is for information purposes only, and does not necessarily
require a response at this time.

b. GP-4: In order to delineate the areas west of MW-10/19 and north of PZ-1, which
has recently reported presence of elevated gas, the Department also requests new
clustered locations adjacent to GP-4 constructed similar to those proposed for GP-
1 through GP-3.

1. The updated plan includes these probes.

5. Groundwater Delineation Wells. It was the Department’s understanding during the on-
site meeting that three new wells would be installed, but that a deep delineation well
adjacent to MW-21 was not necessary at this time. However, it was discussed that an
even deeper delineation well would be paired with MW-19 (to be named MW-19D) so
that the vertical extent could be established. Our notes from these discussion indicate
that this well was proposed to be installed at a total depth of 160 ft BLS, with a discreet
screened interval of ~5 ft, from 155-160ft. There are no objections to the proposed
location and construction details of the vertical delineation well associated with MW-18
(MW-18D) or horizontal ZOD (compliance) well (MW-22).

1. The plan is updated to reflect this change.

The drilling is schedule to start the week of July 24th. A preliminary schedule is
included with the updated plan. The report detailing the well and gas probe installation
and the initial sampling event of the groundwater wells will be submitted to FDEP within

3 months of completion of the drilling or by October 24t

Do not hesitate to call me with any questions at 352-258-9520.

Thanks,

Troy D. Hays, PG

Senior Manager / Vice President

Jones Edmunds & Associates, Inc.
352.377.5821 ext. 1480 | Cell: 352.258.9520

The information contained in this message including any attachment is confidential. It is intended for the private use of the intended addressee only. If you are not the intended addressee, please
immediately notify the sender by reply email and destroy the original transmission and any attachment. E-mail transmission of information cannot be guaranteed to be free of error or other defect. If
verification is required, request a hard-copy version. The sender disclaims liability for any defects in this message caused by e-mail transmission including a virus. It is the responsibility of the
recipient to ensure that this message is virus free.

From: Madden, Melissa [mailto:Melissa.Madden@dep.state.fl.us]

Sent: Thursday, May 04, 2017 9:42 AM

To: henry.norris@citrusbocc.com

Cc: Ray Oates; Carol Sawyer; Morris, John R.; Morgan, Steve; Troy Hays; Tafuni, Steven





Subject: RE: Citrus County Central Landfill-Landfill Gas Assessment and Groundwater Delineation

Mr. Norris,

The Department has reviewed the Citrus County Central Landfill, Landfill Gas Assessment and
Groundwater Delineation Plan (“Plan”), prepared by Troy Hays, PG, Jones Edmunds and Associates,
and received by the Department on March 27, 2017 and is providing the following comments which
need additional information:

1. Landfill Gas Monitoring Probes.
a. Map: The Department requests a single figure which includes all the existing and

proposed monitoring points, including gas vents, gas monitoring probes,
piezometers and groundwater monitoring wells.

b. Routine Sampling: Please revise the Plan to indicate that the County will also
continue to include the monitor wells and piezometers in the quarterly landfill gas
monitoring events.

2. Landfill Gas Monitoring Network. During the February 22, 2017 inspection,
Department staff observed potential damage to GP-3 (hit by mower) and GP-18
(cap/valve damaged). Please verify that the integrity of GP-3 has been investigated and
that it is functioning properly. It is the Department’s expectation that the caps and
valves on all probes will be replaced as part of the proposed retrofit.

3. East Property Boundary.

b. GP-21: It appears the construction details for proposed GP-21 provided in Table
3 (length of solid pipe and screened pipe) are not consistent with the total well
depth. Please revise as appropriate.

c. Sampling Procedures: Please provide a description of the proposed sampling
procedures for the new deep gas probes. It is the Department’s expectation that
tubing will be placed in the probe to collect a sample at depth, just above the
water table.

d. MW-3: Based on the high concentrations of landfill gas present in MW-3,
additional gas delineation is required outbound of this location to verify that gas is
not migrating beyond the property boundary. The Department requests a deep gas
probe be paired with GP-15 constructed similar to proposed GP-20, or as
appropriate based on land surface and groundwater elevations.

5. North Property Boundary.

a. MW-2: Since this Plan was prepared, new information was provided to the
Department which indicates the presence of landfill gas in MW-2. Since there are
no additional gas probes in the vicinity, this location will be considered to be the
compliance point and continued exceedances of the lower explosive limit (LEL)
in this area may require remediation to prevent offsite migration of landfill gas.
This comment is for information purposes only, and does not necessarily
require a response at this time.

b. GP-4: In order to delineate the areas west of MW-10/19 and north of PZ-1, which
has recently reported presence of elevated gas, the Department also requests new
clustered locations adjacent to GP-4 constructed similar to those proposed for GP-
1 through GP-3.

6. Groundwater Delineation Wells. It was the Department’s understanding during the on-
site meeting that three new wells would be installed, but that a deep delineation well





adjacent to MW-21 was not necessary at this time. However, it was discussed that an
even deeper delineation well would be paired with MW-19 (to be named MW-19D) so
that the vertical extent could be established. Our notes from these discussion indicate
that this well was proposed to be installed at a total depth of 160 ft BLS, with a discreet
screened interval of ~5 ft, from 155-160ft. There are no objections to the proposed
location and construction details of the vertical delineation well associated with MW-18
(MW-18D) or horizontal ZOD (compliance) well (MW-22).

Additionally, recent detections of Benzene, which appear to be increasing in trend, have been
reported at MW-17. As landfill gas measurements at MW-17 have been reported at relatively low
concentrations, an alternative source of potential impacts to groundwater quality may need to be
investigated. This comment is for information purposes only, and does not necessarily require a
response at this time.

Please provide a revised Plan which addresses the comments noted above and includes a schedule
for installation of the new probes/wells and retrofit of the existing probes within 30 days of this
letter. Once the new wells/probes have been installed and the extent of impacts fully delineated, a
meeting should be scheduled to discuss the County’s proposed methods and timeframes for
remediation of migrating landfill gas.

Please feel free to contact me with any questions or concerns.

Thanks, Melissa

Meligsa Madden

Environmental Consultant — Solid Waste

Florida Department of Environmental Protection, Southwest District
13051 N Telecom Parkway, Suite 101, Temple Terrace, FL 33637 NEW!
(813) 470-5795 Phone | (813) 470-5995 Fax

melissa.madden@dep.state.fl.us

From: Troy Hays [mailto:thayes@jonesedmunds.com]
Sent: Monday, March 27, 2017 4:00 PM

To: Morris, John R. <John.R.Morris@dep.state.fl.us>

Cc: Madden, Melissa <Melissa.Madden@dep.state.fl.us>; Henry C. Norris
(Henry.Norris@citrusbocc.com) <Henry.Norris@citrusbocc.com>; Ray Oates
(ray.oates@citrusbocc.com) <ray.oates@citrusbocc.com>; Carol Sawyer
<CSawyer@jonesedmunds.com>

Subject: Citrus County Central Landfill-Landfill Gas Assessment and Groundwater Delineation

Good Afternoon John,

Attached is the Citrus County Central Landfill-Landfill Gas Assessment and Groundwater Delineation
Plan that was discussed at our meeting in February. Please call me at 352-258-9520 with any questions
or comments.

Thanks,
Troy D. Hays, PG
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Senior Manager / Vice President

JONES
EDMUNDS.

INTEGRITY | KNOWLEDGE | SERVICE

Jones Edmunds & Associates, Inc.

730 NE Waldo Road | Gainesville, FL 32641
352.377.5821 ext. 1480 | Cell: 352.258.9520
www.jonesedmunds.com
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