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EXECUTIVE SUMMARY

Piedmont Landfill & Recycling Center has completed a twelve month study of leachate
recirculation through domestic solid waste within a lined landfill cell. The project operated
almost twelve months and was functioning properly until discontinued October 8, 1993 as
required by the North Carolina Department of Environment, Health and Natural Resources
(NC DEHNR). Results of the twelve month trial indicate that recirculating solid waste
leachate through refuse can be done effectively with available equipment and without
jeopardizing the environment. Additionally the analytical data collected alludes to the
possibility that other beneficial effects of leachate recirculation (improved consolidation of
refuse, increased gas production, and treatment of leachate as well as volume reduction)
could be realized if the project had continued. These latter benefits are generally
recognized to require longer than 12 months to become optimized.

INSTALLATION/OPERATION

This report discusses the installation and operation of the recirculation system. Data
includes details about the construction of the leachate recirculation system, results of the
analytical testing, and summary of recirculation flows.

Recirculation of leachate was done in a lined area of Piedmont Landfill (see Drawing Cl1,
Appendix A) using equipment and materials adapted from use as an irrigation and/or
treated wastewater disposal systems. The "Perc - Rite"™ Disposal System, as provided and

installed by Waste Water Systems, Inc., Lilburn, Georgia, used leachate directly out of the
cell’s slope riser (sump) to recirculate through refuse.

Leachate was pumped out of the sump and recirculated through a network of dripperlines.
There were two (2) separate zones each covering an area of 5,000 sq. ft. (see Drawing C2).
Each zone consisted of 2,500 feet of dripperline spaced two (2) feet apart. Dripperline is
small (1/2 inch) diameter polyethylene tubing with patented emitters at 2 foot intervals.
The emitters maintained a uniform pressure and flow throughout the disposal field.
Drawing C3 shows the typical field installation.




Control of leachate flows and system status was accomplished using telemetry by telephone
from Lilburn, Georgia. The automatic control unit in the recirculation system (Model 20,
with stainless steel pump and Model FA controller, by Waste Water Systems Inc.) was
housed in a temperature controlled enclosure. The PLC controller with software were
developed by Waste Water System, Inc. for use in their equipment.

Included in the control unit on site were control valves, filters and pumps (see Drawing C4 -
Appendix A). Filters were disk type capable of removing solids of 115 microns and larger.
The unit, automatically or when directed, would backwash the disk filters or dripperline
network. |

The system allowed leachate application rates to be varied and differences between each
cell observed. The automatic system controller monitors:

- Total flows to each field
+ Length of time pumps operate
- Frequency of filter backwashing

The processor is able to compile data as well as identify and communicate error conditions
so corrections can be made remotely.

Sampling and monitoring of leachate and other parameters was performed through
monitoring wells, vents, tensiometers, and lysimeters advanced into cover material over the
refuse. Drawing C2 shows the locations of monitoring points as follows:

+  Wells were positioned to monitor background values, Well #1; Recirculation Zone 1,
Well #2; and Recirculation Zone #2, Well #3 (see Drawing C2).

*  Monitoring wells; 2 inch PVC pipes as shown on Drawing C7 and C8. Monitoring wells
collected free liquid available in the cover material and underlying refuse in perforated
plpes Wells provided the means to sample water from each recirculation zone. The
liquid sampled was primarily leachate as well as moisture present in the intermediate
cover.




» Tensiometers and gypsum blocks were used to measure moisture conductivity at the
interface between the refuse and interim cover, and 3 to 4 feet deep in refuse layers.
Freezing weather in January 1993 required additional tensiometers to be installed
because the original units were no longer effective.

- Gas vents were installed to provide a means to collect samples of gas from each zone.
The projects duration was to short to collect meaningful data.

In addition, daily inspections were performed by landfill personnel to monitor the fields
condition and assure no problems were being caused by the system. Copies of the daily
reports are in Appendix D.

HISTORICAL OPERATIONS

A. Recirculation

Construction of the recirculation system was completed November 24, 1992. Prior to the
date when the system was to be activated two (2) inches of rain fell in two (2) days. The
recirculation system was activated Tuesday, November 24, 1992 and leachate was recycled
every two (2) hours at 100 gallons per zone per 2 hours during seven working days. Total
leachate recycled was 7,250 gallons. From Monday, December 7, 1992 through Thursday
the 10th, leachate flows were low and the system was only able to recycle 1,092 gallons. A
total for the initial two weeks was 8,342 gallons.

In January and February 1993 the system was only operated intermittently because of
freezing weather and low leachate volume. A shortage of available leachate in the sump,
from where it was being withdrawn, was solved by redirecting leachate from other cells. A
tie-in to the force main transporting leachate from other cells to storage tanks was made
and flows redirected to augment the test cell sump. In March 1993 the recycle system was
operational again and the system stayed operational until October 8, 1993 when it was shut
down. The system was only operated during normal business hours Monday through Friday.

Flow data shown in Table 1 covers the seven months for which data has beén collected.
-Flows are shown by zone as total gallons pumped and total hours of pumping.



TABLE 1

MONTHLY LEACHATE RECIRCULATION VOLUMES
PIEDMONT LANDFILL AND RECYCLING CENTER

MARCH 4,468 6,563 10:43:51
APRIL 4,989 8,143 12:24:35
MAY 5432 9,017 18:09:45
JUNE 5,287 3,921 14:53:05
JULY 2411 1,279 7:11:10
AUGUST 605 . 485 2:58:35
SEPTEMBER* 5,444 3,301 14:30:10

*Included 6 days in October 1993

**Includes both zones (hours:minutes:seconds)




Throughout the project, recirculation was constrained due to limited leachate volumes
available. Low amounts of rainfall, the principle contributor to leachate generation, was the
main reason there was insufficient liquid even after the tap into the leachate force main was
completed.

~ Initial loading/application rates were projected to be 0.05 and 0.1 gallons per square foot

per day. It was originally hoped that a variety of loading rates could be used and system
| capacity could be studied. However, because of a lack of leachate, the initial rates could
not even be sustained. There were only fifteen (15) days when leachate availability allowed
recycling at rates equal to those desired, see Table 2.

Appendix C contains flow information in monthly summary sheets.
B. Analytical Sampling

Sampling was performed once a month. Each month a sample of water was taken from the
shallow monitoring wells and analyzed for:

+ Total Organic Carbon (TOC)

+ Organic Nitrogen and Ammonium (Total Kjeldahl Nitrogen, TKN and Ammoma)
+ Nitrate Nitrogen (NO,)

+ Phosphorous (P)

+ Lead (Pb)

+  Zinc (Zn)

+ Copper (Cu)

+ Nickel (Ni)

+  Cadmium (Cd)

In addition, resistance was measured in each of the three monitoring wells to indicate
relative moisture levels.




TABLE 2

DAYS OF PEAK LEACHATE RECIRCULATION
PIEDMONT LANDFILL AND RECYCLING CENTER

5/6/93 336 0.07 704 0.14 0:58:33
5/7/93 504 0.10 1056 021 1:44:37
5/8/93 420 - 0.08 630 0.13 0:57:12
5/11/93 420 0.08 830 017 1:30:17
5/12/93 588 0.12 1163 0.23 217:57
5/13/93 504 0.10 998 0.20 2:24:31
5/14/93 671 , 0.13 1287 0.26 2:30:07
5/15/93 336 0.07 705 014 1:21:59
5/17/93 168 0.03 332 0.07 0:28:26
5/18/93 252 ' 0.05 352 0.07 0:38:26
5/21/93 252 0.05 528 0.10 0:42:26
5/22/93 168 0.03 278 006 0:24:45
6/16/93 2673 054 1952 039 7:07:02
6/21/93 420 0.08 283 0.06 1:04:21
6/29/93 420 0.08 349 0.07 1:09:49




Table 3 presents results of the analysis performed on monitoring well samples during the
projects 12 month duration. Also shown are monthly totals of leachate pumped to each

‘zone. Information for the first four (4) months during start-up is inconsistent and is not

shown. A minimum of 500 ml is required to conduct all tests. Both in February, when
liquid in the monitoring wells froze, and late summer, (August and September) when it was
too dry, the monitoring well yielded insufficient volumes of liquid for analysis.

Organic constituents (TKN, TOC, and NO,) are expected to increase in strength when
moisture in the form of recirculated leachate is introduced into the refuse. These are
indicators of biological activity within the refuse as it begins to decompose. A byproduct
of this reaction is also increased gas production.

Increases in the chemical parameters (P, Pb, Zn, Cu, Ni, and Cd) are the result of
deposition and concentration from leachate making repeated passes through the refuse.
Significant increases in these constituents is not expected to occur until the process has been
underway for eighteen months, possibly more.

Analytical results from Table 3 are plotted in Appendix B.

- Figures 1 and 2 represent the fluctuation of TKN and TOC over the 12 month
project compared with the rate of leachate recirculation.

- Figures 3 and 4 show the fluctuation of nitrate, phosphorous, zinc, copper, nickel and
cadmium for Monitoring Wells 2 and 3 over the 12 month period.

- Figures 5 and 6 compare the variation in TOC and TKN for all 3 rnomtorlng wells,
representative of biological activity.

It is obvious that from the projects inception (November 1992) until it was ended (October
1993) there was a distinct increase in biological activity corresponding to the volume of
leachate recirculated. The levels of measured parameters, biological and chemical, showed
fluctuations but little sustained increase. Phosphorous, zinc, copper, nickel and cadmium
where found in some samples but do not show a consistent pattern of increasing
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TABLE 3

RESULTS OF MONTHLY ANALYTICAL DATA
NOVEMBER 1992 THROUGH OCTOBER 1993
LEACHATE RECIRCULATION PROJECT
PIEDMONT LANDFILL & RECYCLING CENTER
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concentration. Each element, except lead, appears at least once in a sample from each
monitoring well. Besides TKN and TOC only phosphorous and nitrate are present
throughout the projects duration. _

C. Inspections

Inspections of the project were performed by landfill personnel each day that leachate was
being recirculated. Records were kept on daily logs, copies of which are in Appendix D.

The daily logs show that the only instances of system failure were due to outside influences.
Specifically, operations were interrupted due to:

- Construction equipment cut telemetry cable
- Leachate volumes were insufficient to sustain loadings
- Leachate froze in the pipeline during February and prevented equipment from operating

Additionally, no instances of leachate seeping to the surface was observed.

CONCLUSIONS

Although this project did not operate the full 18 months as originally planned and a
shortage of leachate limited opportunities to vary recirculation rates; it demonstrated that
the equipment is an effective means of returning leachate into the refuse.

Conclusions include:

- Leachate recycling can be accomplished automatically and effectively through refuse with
the "Perc Rite"™ Disposal System.

- Presence of bentonite clay particles in the leachate caused the filters to require frequent
backwashing.




- Biological activity increased within the refuse as evidenced by increased TKN, TOC and
NO; measurements. This can be attributed to adding moisture to the refuse which
encouraged biological decomposition of the organics within the refuse.

» Application rates of 0.10 gal/sf per 8 hours are possible. Higher rates with the
equipment and method of installation are possible.

RECOMMENDATIONS

The limited duration of the project and shortage of leachate available to recirculate were
the primary obstacles to this project. Another recirculation project should be developed that
will include:

- Larger reservoirs for leachate storage so uniform loading rates can be sustained.

- Continuous recirculation (24-hours per day, 7 days per week).

« Recirculation rates should be increased until a range of values is developed. Rates of
1.0 to 1.25 gallons per square foot per day should be applied.

» Recirculation system needs to be insulated and protected from freezing temperatures.
» The system should be tried with additional layers of refuse over the recirculation field.

* Gas collection and measurement for a longer duration.

10



APPENDIX A

INSTALLATION DRAWINGS




DRAWING

C1
c2
C3
C4
Cs
C6
7

C8

APPENDIX A

INSTALLATION DRAWINGS -

DESCRIPTION

Piedmont Landfill & Recycling Center

leachate Recirculation System

Dripperline Installation

Leachate Recirculation System Schematic
Sump Cross Section

Check Valve Detail

Monitoring Well Detail

Monitoring Well Detail
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~ Note: Lined may be installed
by either planning or trenching
method.

Dripperline Installation Detail

11/2"x 112" Tee
11/2"PVC
2" x 1 1/2" Bushing
2"x 2" Tee

Force Main

Transition to Dripperline

Drawihg C-3

ASEC DONOHUE Dripperline Installation Details

Piedmont Landfill & Recycling Center
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APPENDIX B

PLOTTING OF ANALYTICAL DATA
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FIGURE 1
PLOT OF MONTHLY ANALYTICAL DATA
NOVEMBER 1992 THROUGH OCTOBER 1993
LEACHATE RECIRCULATION PROJECT
PIEDMONT LANDFILL AND RECYCLING CENTER

MONITORING WELL # 2
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FIGURE 2
PLOT OF MONTHLY ANALYTICAL DATA
NOVEMBER 1992 THROUGH OCTOBER 1993
LEACHATE RECIRCULATION PROJECT
PIEDMONT LANDFILL AND RECYCLING CENTER

MONITORING WELL # 3
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FIGURE 3
PLOT OF MONTHLY ANALYTICAL DATA
NOVEMBER 1992 THROUGH OCTOBER 1993
LEACHATE RECIRCULATION PROJECT
PIEDMONT LANDFILL AND RECYCLING CENTER

MONITORING WELL # 2
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FIGURE 4
PLOT OF MONTHLY ANALYTICAL DATA
NOVEMBER 1992 THROUGH OCTOBER 1993
LEACHATE RECIRCULATION PROJECT
PIEDMONT LANDFILL AND RECYCLING CENTER

MONITORING WELL # 3
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' ‘ FIGURE 5
PLOT OF MONTHLY ANALYTICAL DATA
NOVEMBER 1992 THROUGH OCTOBER 1993
LEACHATE RECIRCULATION PROJECT
PIEDMONT LANDFILL AND RECYCLING CENTER

MONITORING WELLS #1, #2, & #3

Month
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FIGURE 6 :
PLOT OF MONTHLY ANALYTICAL DATA
NOVEMBER 1992 THROUGH OCTOBER 1993
LEACHATE RECIRCULATION PROJECT
PIEDMONT LANDFILL AND RECYCLING CENTER

MONITORING WELLS #1, #2, & #3

Month
O - Well #1 TKN (mg/l) -
+  Well #2 TKN (mg/1) O Well #3 TKN (mg/1)




APPENDIX C

MONTHLY FLOW DATA SUMMARIES




31 Mary 93

Tee John Sinclair
Subjiepk: Manthly SBummary of Data from the Piedmont Landgfill,

Totalﬁ for the Month af March were as follows:

Flow to Zone 1: 4468 gallons.

Flow to Zorne 2t 69563 pgallons.

Pumn Ruyi Timer 10hrs 43mins Slisecs.
Backwash Cycles: 116 cveles.

Field Flush Zone 1: 1 aoveled

Field Flush Zone 23 1 cycles.
Complete Cvoles Zone 1: 57 eveles.
Comaplete Cycles Zone i &1 oycles.

Erroral :
‘ i. 7 Mar 93y Power Qut - Weather Related — Verified
' by tha Adoor.
Corrective Action: None Renuired.

B 7 Mar 933 FPower (ut - Weather Related ~ Veraified
a by the Adcor.:
s Carrective Actian: None Reauired.

‘ 3. 15 Mar 83: Latastroohic Zone 1, S0% - Weather Related -
: suction line at the SUMP froze.
Corrective Actioni Remote Reset via modem. and
an ansite visit by Tom Barmplair
on 24 Mar 93,

4. - 30 Mar 931 Latastroohic Zone &, S0% ~ Boftware disrupts
all svstem functipns at 1820 hors dailv., this
error was "TXed" at 1841 hrs. I believe that
this disruotions occouread during the "Measure
ment Compare" function of the unit.
Correctivae Actiont Remote Reset via modemn.
Sys Up verified 1 hour later, o prablems.

Fhe total pallons of flow to thelr resoective zores were
‘gffacted by some software manioulabion/changes orininated
ftrom this office. Rddltxonally. the inclement weatner

| Ffuctod thesr totals. .

Noter

¥

filwill be claosely momitoring these parametmrs. and I will
ake the necessary adjustments vxa madem for corrections.

TOHNM RJ|'NESBEITT '
. -

s -
. Bveie.. o
B3 BE -

W TR Sy ¥ v 2
CLmae LA

c0d SWEHLSAS JAHILVM HILSVM*kx Wvgal: LO €6 ‘€0 'soOo




3 May 93

ct

rroﬁse

"‘ 2.

3.

John. Sinclair
:rEt: Monthly Summary of Data from the Piedmont Landfill.
l

for the Month of April were as follows:

Flow to Zone 1t 43989 gallons.

Flow to Zone 2: 8143 gallons. _
Pump Run Time: 12hrs 24mins 35secs.
Backwash Cycles: 138 cycles.

Field Flush Zone 1: 1 cycle.

Field Flush Zone 2: 0 cycle.
Complete Cycles Zone 1: 72 cycles.
Complete Cycles Zone 2: 70 cycles.

pteg On 7 April 93, I installed a new Hayes Accura 2400 external
modem on site. The purpose for this change is to increase
the performance of the remote link.....telephone network...

On 26 Apr 93, I change the software to allow irrigation 24 hours
a day, Monday thru Friday. This was in accordance to my conver-
sation with Tom Sinclair and Mr. Bill Lewis on my 23 Apr 93
visit to Kernersville.

1. 16 Apr 93: Power Out - Verified the Adcor.

Corrective Action: None Required.

20 Apr 93: Catastrophic Zone 1, 50%.
Catastrophic Zone 2, 50%.
Power out.

Phone and Pump cable cut on gite by lawn mowers.
Verified by Jack Long via phone.

Corrective Action: Remote Reset via modem, and
an onsite visit by Tom Sinclair
and myself on 23 Apr 93.

26 Apr 93: Catastrophic Zone 1, 50% - Due to a software
"Delay" in the program, the unit will continue
to execute an irrigation oycle for 15 minutes
after the float switch drops out. The reason for
this delay is because thers is leachate in the sump
after the float drops out. We originall incurred
some Sys op problems due to this, 80 adding the
dela§ corrected them. But if there is really no
leachate in the sump, or the pumps lose prime,
unit will try to execute a full measurement cycle,
consequentially, failing catastrophic 50% due to
no flow.

Corrective Action: Remote Reset via modem has failed,
therefors, an onsite visit by John
Sinclailr and myself 1ls scheduled for
today, 3 May 93.

R. NESBITT

SNMMILSAS AHAILVYVM TLSVYMx INvIgG:Q €68 ‘€0 g0




Date:

To:
From:

June 24, 1993

Bill Lewis - Piedmont Landfill
Waste Water Systems, Inc.

Subject: Monthly Summary of Data from the Piedmont Landfill.

Totals for the month of May were as follows:

Note:

Flow to zone 1: 5432 gallons

Flow to zone 2: 9017 gallons
Total flows: 14449 gallons

Pump run time: 18hrs 09mins 45secs
Backwash cycles: 160 cycles

Field flush zone 1: 1 cycle

Field flush zone 2: 1 cycle
Complete cycles zone 1: 73 cycles
Complete cycles zone 2: 65 cycles

Backwash cycles total are greater than complete zone cycles.
This is due to a lack of leachate.

Low water disabled means not an adequate depth of leachate in
sump. ' ,




06 July 93

To: John Sinclair
| Subject: Monthly Summary of Data from the Piedmont Landfill.

‘Totals for the Month of June were as follows:

Flow to Zone 1: 5287 gallons.

Flow to Zone 2: 3921 gallons.

Total Flows: 9208 gallons.

Pump Run Time: 14 hrs 53 mins 05 secs.
Backwash Cycles: 188 cycles.

Field Flush Zone 1: 2 cycle. **%*
Field Flush Zone 2: 3 cycle. *#*%*
Complete Cycles Zone 1: 63 cycles.
Complete Cycles Zone 2: 23 cycles.

*** Restart of the Zone Flush cycle due to insufficient
LEACHATE to complete the Zone Flush cycle, thus the
Zone flush counter incremented each start. Only one
Zone Flush Cycle per 2zone was executed.

John R. Nesbitt




08 Sept 923

To: John S8inclair
Subject: Monthly Summary of Data from the Piedmont

Totals for the Month of July ware as follows:

Flow to Zone 1: 2411 gallons.
Flow to Zonme 2: 1279 gallons.
Total Flows: 3690 gallons.

Run Time: 7 hrs 11 mins 10 secs.
Backwagh Cycles: 176 cycles.
Field Flush Zone 1: 4 cycle. *%#%
Field Flush Zone 2: 14 cycle. #*#
Complete Cycles Zone 1: 35 cycles.
Complete Cycles Zone 2: 15 cycles.

*#+% Restart of the Zone Flush cycle due to
insufficient LEACHATE to complete the Zone Flush cycle, thus
the Zone flush counter incremented each time that there was
sufficient LEACHATE to start a Zone Flush cycle,
neverthaless, only one Zona Flush Cycle per zone was
executed.

, The total gallons value for this month is low due to
the fact that the LEACHATE level was insufficisnt to allow
for the pro?rammed doses to be completed. There was also an
extremely high occurrence of PRIORITY BACKWASH cycles and
LOW FLOW run mode ERRORS due to the low level of LEACHATE.

An_additional pxoblem was engountered due to the sump
] - . Per TOM

. ing the filtars
SINCLAIR and Dr. Rubin, this is a direct result of the low
LEACHATE levels encountered for the month.

I ﬁersonally cleaned the filters twice during the month
and Jack lLong cleaned them atleast once.

There was also an occurrence of telemetry failure.
This was due to the modem falling from it’s mountings and
unplugging itself. Jack Long diagnosed this failure and
made the necessary corrective action.

John R. Nasbitt

SINHLSAS AFALVM HLSVM* WveS !0
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08 Sept 93

To: - John Sinclair
Subject: Honthli Summary of Data from the Piedmont
Landfill.

Totals for the Month of August were as tpllous:

Flow to Zone 1: 605 gallons.

Flow to Zone 2; 485 gallons.

Total Flows: 1090 gallons,

Pump Run Time: 2 hrs 58 mins 35 secs.
Backwash Cycles: 49 cycles.

Field Fl Zone 1: 0 cycle.

Field Flush Zone 2: 0 cycle.
Complete Cycles Zone 1: 15 cycles.
complete Cycles Zone 2: 5 cycles.

All of the totals for this month ars obviousl&
incomplete. We had telemetry problems this month due to the
telephone cable being cut and then rain shortinghthe line
out. Jack Long was unavailable to investigate this problem
for a few days, then it took a couple of days to execute the

corrective action.

An additionally factor contributing to this is the low
LEACHATE level. There were a few ocourrences of PRIORITY
BACKWASH cycles and LOW FLOW run mode ERRORS due to the low

level of LEACHATE.

gopaing the fficers cantimed Sa daiss acier SR EUR-S

John R. Nesbitt

‘T O



\NASTE WATER SYSTEMS INC.

October 27, 1993

Mr. William Lewis, P.E.

Piedmont Landfill and Recycling Center
9900 Freeman Road

Kernersville NC 27284

n™™

RE: Summary of Operation for the "Perc-Rite Leachate

Recirculation Project.
Dear Bill:

The data collection for the subject project for the month of
September through October 8, 1993 were as follows:

Flow to Zone 1: 5444 gallons

Flow to Zone 2: 3301 gallons

Total Flows: 8745 gallons

"Pump Run Time: 14 hrs 30 mins. 10 secs.
Backwash Cycles: 167 cycles

Field Flush Zone 1: 1 cycle

Field Flush Zone 2: 1 cycle

Complete Cycles Zone 1l: 65 cycles
Complete Cycles Zone 2: 30 cycles

The only problems encouhtered during operation were the low

LEACHATE level and the sump liner ( BENTONITE ) particles clogging

The cumulative amount of leachate recycled year to date is 69,687
gallons.

As you know, we were instructed to shut the "Perc-Rite"™ system
down effective midnight October 8, 1993 until further notice. This
action of course makes us very sad. All test results to date
indicate that the technology employed as well as the concept,
"recycling leachate back through the solid waste" have produced
only positive results.

“PercdRite”’"

DISPOSAL SYSTEMS

k386 LILBURN INDUSTRIAL WAY ¢ LILBURN, GA 30247 » 404-921-0022
FAX: 404-564-0409 1-800-828-9045

=
=S




APPENDIX D

DAILY INSPECTION REPORTS




Piedmont Landfill & Recycling Center
Leachate Recirculation Operation
DAILY INSPECTION LOG
.Date Time inspector Problem/Course of Action
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Piedmont Landfill & Recycling Center
Leachate Recirculation Operation
- DAILY INSPECTION LOG

Inspector Problem/Course of Action

No [ oprem)

I
A
/Wg@/ e secls

I { l/(




ogsers |

A

/ SMWS . g dbar=| Cohe-ll
SV Q1g oshe” oesel | Jug| eh-he-l
N SMIW g5 oGy gy | doE/| es-te)
25290139 336 K 2 ¥/4 Y004 Ch-he-l/
3075 A 2as esCl/ | vski | Zb-AC-I/
A8 0313345N| | 3ANOZ ANIL NNY d01s AHULS HIL3N HOT4 | AWIL 310
— ’ NO|L1UHId0 WILSAS
27 > 0 oW | Jwn| kel
% ) P o =77 dbo;e|  ebhe-l
@& a4 2 ELT4 Joo.Ti| co-pelf
N 4 7] Y0V Yut| -tV
% ST/ Mo @, 2o b | Chhc-l/
48 03133dSN| YIHY /42905 B3IHY/440 NNY 34U /79N | ONOY 1L 3140
NOJL33dSNI 3415 THNSIA
99 o7 > IN | | JRH Chbeli
L2 % 20 2V Jbo. 6\ bl
297 . JoeCl|  To-pe
Yoo  Zh-fr-1/

oS5

. WCS

Yot L

3

A RRAS—

(123r0Hd JH12-34 3L4HIYI)

e ey




sviv g5 | 100 7] 5 hed
SMWS'S J0S C vb-he-l/
SrWSE J80:4| thhe-/7
SNl SLE 700 | T3 HC-77
e JIE | Cohe-]]
8 u3ia4sn] I L z.zH JHULS WI4IN NRT4 | Ims [ 3dva

NO|1UHId0 WILSAS

e e )

S G77/9 7409

PA3IMRT

Orer 23ddr  ST73/F LRI

JoE s

Vbl

A8 (3133dSN| H34u/A3305

b3d¥/440 NOY

LN

Y3ue/aN1aNad

NOJLI3dSNI 3115 TUNSIA

Illlg

3144a

— —

(123roud_JH19:

34 3LYHOYIAT)




N smws:s | ossE/ oShS/ vsl; 8| 28-StV
& 2| sriwss OSAST 7 ] TR
@0 \ SMIW S SEE/ “OSCE/ Vol 2| e-se-t/
@ / sVivs:§ eSCE/ os/s/ VSSiS| Bb-se//
0 3 EJUT]
A8 03123dSN| | ¢ 3NOZ I 3aN0Z ML NNY d04s JHULS HILIN MO Wil |
NOILUHId0 WILSAS
S5 Cadd 2 rd Jo0 N rsSeE-jr
,q\\\ D e DN o0/ Cp-Se-l
@ SU3/S #1409 o 2y SHard wgeor | TS Lb-s¢-)/
A8 03133dSN| W3HY/A990S Y3y /440 NNY ¥3YY /9N | aNOd WL ga |
o NO)L1I3dSNI 3118 THNSIA
20 A1 J0T | re-seo-/
20 2 Y000/ 4p-se-if
o wyp vso 8| TL-S&/
P WT7YO ¥YSSs Dwuhm..\\
ESUIYTAD—NO-HOIHG- BNHE-AGA0TD- - L L3440

um 3-34 314HIUIT)

(133rodd

AR T A waa g




& Y, WSS aS6s/ S857 | JSrer| wsed
2 —~ SVl s & osge/ XIAY; JOE | Po-S/
% 2 SNIW G 'S aSLE/ 0_S9£/ yvsiof | wp-sel/
A8 03133dSN| | € 3NOZ | INOZ NIl Az:m..l..l anhm 1HYLS H343N noTd il jiua
A8 03123dSN| Y3HY /49908 U3HY/440 NNY Y3HY /9N | ANOd L 3140
| - ) Jﬂmﬂ.ﬂlﬂ:m NS IA -

(1030044 _2H19-24 3L4HIHIT)




o [oms £ . o | doore | Cho8 -
Ve SMiW s ¢ 00hht 8“3 00T | epog:ll
7 WG ¢ oo€h/ 0ChHT |4 0Ll | ¢y g5l
A | SVTSTS 0gehT Golqpl |7V 0T [ Th-ag -1l
\, ﬂ?.s\\m\\w DDZ.JA &)l N\wc ") Wm-al\\
A8 03133dSN) | 2 3NoZ | 3NOZ INIL NNY d04s CLHYLS H3LIW NOY4 | 3w 3140
| o NO|LUHIdO WILSAS
& | e g8 I o s BuTh ~ Ty07d | V9| 2h-1-C7
Ve 274 % s S I N
DI 2] N 0N @0 | Ch.0g-]1
%@1] S5 tlog % 9 %0 sol | vb-as -1/
A8 03123dSN| W3HY /49905 Y34y /440 NNy U3HY /NI ONOd gL | 3Lva
NOJL23dSNI 3L1S HNSIA
> W — no MmN VYo §| 2p-1~p/
\qu\\,\ </ v s 1S3/ 20 la: 7508 \.\
I I S \ 232 J 0 & %YQW.\\N
g Y L 0C .
0 &Q&N 7 W0 | sevar | E6-0S -//
- -SIHINEUNY L ANNAS |1 SHIUIAG- | NOLIOSUIG ONHE 400093 S L3440
LSVD IHNO 43H
- {(133rodd ’u-wm JIYHIY3IT) honery DV -WLG
- 7 FITAANHT TRHOWNITA e o =t




[ P [ yrvwsis | wea$/ | abhl | 44

e Vil s  F D bRI NGhl | Jwl9| Ghef N

/ S g alhl | o81:n] Coos !

A MWS T lh! 0g9h! dolh| cou |l

N SPULS ¢ 9%/ ash! | Soc | re-os-/f

2 3NOZ | + 3NOZ | IWIL NAY | dols 16Y1S U3LIN MOV | Wil 3140
) - NOI1lYH3IdO WILSAS

747 o % - 77 oo th-1-C/
V7 2N 2 oN @ | prcl
B0 [ aer 0s @ A i 2 i W R
o7 T o o =7 Y2 doo: 7| e, 0511
@D |%2bucll 507 Q l 90 k-l

A8 G3123dSNI UIHY/A990S Y3yy /440 NNY Y3UY/INIONOd ANl L 3140

NOJI133dSNI 3115 TUNSIA

ﬁ

o / T 2y |dewt| Coter

A Sl A MV ~>4 |dee| &-r+E/

oV N0 | ™MV Veo.or| K572

Z ki 2 Yo oW (oo T | o T

Nz | Do 153 2 o1 p B985/
Hm%@%% hnmmumm.__i NO LW IO ONIHM AQNR07] JNL 3i4d

: * 43HLY3N
s e e




A SMOMLS -5 QS S/ e/ ep-1~CT
m 4 Tru s g Cof. 9 ( T ez
, @ / U4 g0 & XDLS/ 00S/ poe gl | Eghor-T!
@ Pz S g g coc e/ 0o1S/ V108 | ©4-/c
o 124 /! S S @/S/ a8/ vod | ws-rre
A8 03123dSN) | Z 3NOZ | | 3NOZ INIL NNY do1s 1HYLS HILIN HO4 | 3NIL 3Ly
] - T NOILUH3d0 WILSAS
% 40s O Sopozs o Al o w Y 50?23 P | Joolf mo.m\\zmc\
A8 03123dSN| UIHY/A9905 Y3HY/440 NNY Y3HY /9N | ONOd L ETCT

g%
NOILI3dSN) 3115 THNSIA

e

s

S

dL | B/

S3IHINH

IR

ANNAS | LSHIHIAD

41SHANIAND

L o e e .

(133ro4d gu-wm J1HHIYIN)

AVEAANHT TNOHAIT A

Anriog  Fokdty

d3HiY3N
=¢ m\




E

2 s S5 | 0009/ wbs! Jgk | Tp-l-el
~ wwes | pgps/ 0.5/ @b | Co-l-cl
N VIV ¢ 008/ WLE/ | 4S50 c| Ch-1-¥/
S S @1 & ol s/ D9Is/ dowor | Eé-(-g
VW ¢ & ) x - A o
_ wos/ X g7 | Jg0/ | &4/
A8 03123dSNI ¢ 3NOZ I 3NOZ JNIL NNY d0is 1dY1s H4313M HO4 ELENY 3iud
NO|1UYH3d0 HWILSAS
A8 03133dSN| 4344 /A230S Y3du /440 NNd t3HY /IN I ONOd ) EL Q] 314d
—— — E%
Il NOIL133dSN| 31)S THASIA

E“J

SeErmrEE=siimE = =t = = s = s

tm S

| [

(1930044 K13

-3d mhc:ucmv‘

e oy .o




e R BU RN N R TR R Rl taiMmm™ Y o

A swws s 09.5%/ 90h9! | vos )| eve e
SMIVY ¢-¢ 009 ws 91 v 9Eb| ob-
N SMWg's eog 21 °0C 9/ ves:b| Cb-C-C/
SW e 5 5 cOEY/ 0019/ YISl Ch -
P Mwg o Q0 /9y X09/ Yos | Cbe-oy
| 3NOZ ML NNE | d0Ls 1HYLS H3LIA MOY4 | AL 31ua
| NO|LUH3d0 WILSAS
P WV ) N JIEE|Ch C-c
D w . 7N |dogil | rhee-!
> W Z v | Y|
N 7, Tt 9% Yamg] vasib| Yb-e-ol
st & 4mty e Z Z Vo520 | 82T
U344 /A9230S d3dy /440 NNY U3duy/IN | ONOd anil Jiua
NO1133dSN| 311§ TUNSIA
5 ™ 54 [J05:&| th-c-cf
S'd .M 24 |dag:t] € r-2
S pe S & od |vos:i/| Cb--¢7
< 5 7 | &L Chepr
S 25
\unns | | riiaanin o
{123rodd m-wm J1YHIYIT)



ﬁﬁ%

N H\V,.Ex\\m...h 0024/ Wy | s9:f coc-er
N SN s g 008U o089/ dos,;s | C-e-¢r
A SH'w g ¢ 0089/ 0ol 2/ J 5.7 | ©6-C-¢7
/ S S A% 0099, | 405! | Eb-c-&/
P STy /¢ s 0 9%/ QUS9Yy ¥95:// & yAdeld
A8 03133dSNI [4 wﬂwN I ANOZ INIL NNH nnunwohm lHUY1S H3L13N HO4 unuwﬂﬂw jiua
~ - e - nﬂMMMMMMMW&o N3ILSAS
-/
A8 03133dSNI cwm¢\>uucm cumc\uuc NNYd H3HY/INIANOd AL 314a

NOIL1J3dSNI 3118 HASIA

(123ro4d J2413-34 31YHIY3IT)




A SMIW S @ o0SL1? vla} Y4, v 0S|t ,,ww.w.q«

r INUWW g- 9 Yo (] WELl ¥9g-b | ¥b-g-¢l
, sMW g ¢ oL/ 00¢ Y 70¢.b ey-§ -t

A SNIW G- ¢ Q0¥ (| aq ([ | VA2 ., | Thos-el
P SNw g e QoI | 000 | Vol | Thg &

¢ 3NoZ b 3NOZ NIl NNY do1s 1HYLS HILIAN HO4 | 3INIL 31ua
| | “ NO)1YHIdO WILSAS
SALOV RIS 0 | satoy 33f ﬂm@.ﬂ cb-5C)
N VN Jot (| Vb.s-T1

PN | 2N ves | 7H S0
S & ?HM\wwmm hwuﬂw@eﬂowzﬂa pos:p| ep-5¢
o 0 Yosit| bl

[ 2@ 031034 U3HY /49305 Y3y /440 NNY Y3Hy /9N I aNOd Hwh..‘u_h 3140

NOI1123dSNI 3118 UNSIA

Jos §] cos-cf
doSil| Th-5.4
vos /)| vé-S-of
voTp| A5
voe (| b-s-el

HIHTUIT




Y

SNIW © o 000§ wbl/ | 495:5| ob-T-ry
A~ MWW g o 06!/ g/ | dos s | EbsE)
SKTW 5f R4 welr | gocit | G-£-%
2 EViw ¢ a0l 4/ B9,/ | 408/ | &-5-¢7
SNIwWS s ool 00.SL/ vasir | chs-y/
A8 03133dSNI B I 3NOZ Nl ﬂ dols lHU1S H3IL13N HO4 INIL 3iva
- NO114H3Id0 W3ILSAS
D P, N | 4S/E qi\%
= Z N [ ep
2N @ PN | v cp-p-Cf
= S 7377 o w;_a\wmww wmsﬁ V51,8 | Coh-C/
v 0 Vsitd | ebpangl
d344/A3308 H3du /440 NNH U3du/INI1ANOd mz.ﬂn 3iva

dstial Thp-&
AC1 Ch-ht
VS0l Chp-t?/
M LA TN
S 74 YS9 eb-p-2l

(133rodd J3413-34 3FLUHIUIT)




Al smiws:ee S §/ 008 g1 Y100 | ehhg
/) PN sy @hg! oS | veeif| es-h-€
N SMwe g 2058/ g/ vsrg| eb-p-©
Vs SN 5.7 0Lg a0/§/ yar, 9| cot-CJ
n | sNiw g ¢ 201g/ oo0 §/ Yy SN m?\%&
A8 0d3123dSNI nﬂMﬂMﬂrN I 3INOZ JNIL NAY dol$S 1441S H3I13IN chMnnHMw_h 3i4d

NOI1UH3Id0 WILSAS

A8 03133dSNI

34y /A230S

YU3dy /440 NN

Y3du/INIONOd NI L

3iya

E%

NOI133dSNI 3118 UNSIA

(133r08d J413-34 I1HHAYIT)




TSI 7S Qob/ 00L8 | Jee el Cp-h-rl

Iz SMNS S 054! w8l | 45).¢| cp-hrl

P SYIUWS LS 0088/ 00lgl | JEEEC| Cyhy

N SN g ol 8( 009§ ! done/ | CLp-o

, S g2 p 098/ a0sg/ |Yeco | Gh-c/

»8 03103dSN) | 2 3oz | + anoz INIL NRY 4018 T1U615 W3LIN MO | INIL 3lua
— - _ NOI1H3d0 WILSAS

A8 03123dSN| Y3HY /A9908 0. e 31u0

NOI133dSNI 3115 TUNSIA

|

(123r0dd 2413-34 ILBHILIT)

HIRIYT



I'd

X

Piedmont Landfill & Recycling Center
Leachate Recirculation Operation
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Piedmont Landfill & Recycling Center
Leachate Recirculation Operation
DAILY INSPECTION LOG
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| Problem/Course of Action
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