MONITORING PROGRAM
FORTHE
NORTHERN SOLID WASTE MANAGEM ENT CENTERAT CHERRY ISLAND

Revision 1 — October 10, 2012

This monitoring program supercedes the “Monitoring Program for the Northern Solid Waste
Management Center (May 2005) as submitted in “Volume 12: Operations and Maintenance Manual® by
Geosyntec Consultants as part of the Cherry Island Permit Application for SW-06/01. This document covers
monitoring plans for groundw aters, surface waters/stormwaters and leachates from Cherry Island, and
includes:

e Updated maps reflecting changes to monitoring locations installed under the Cherry Island Expansion
Project (2006),

e Deletion of three (3) surface w ater/stormw ater monitoring stations, and the addition of nine (9) new
surfacewater monitoring stations;

e Addition of Total Hardness, Tin, alpha Terpineol, Benzoic acid, m/p Cresol, BTEX, TPH, DROs,
Aroclors, and total Phenolics to the quarterly and semi-annual surface water monitoring require ments;

e Deletion of 13 groundw ater monitoring w ells and the addition of 15 new groundw ater monitoring w ells
resulting from construction of the Cherry Island Expansion project, and replacement of three (3)
damaged wells (LC-114, LC-115A and P-108A).

DSWA reserves the right to increase the monitoring frequency, or subject samples to additional
analysis not covered by this Program as necessary to facilitate or otherwise aid various operational and
research projects, studies, or investigations without the permission of the Solid and Hazardous Waste
Section of the Delaw are Department of Natural Resources and Environmental Control (S&HWS). Any
additional data

Whenever a change in this monitoring document becomes necessary, DSWA will inform S&HW in
writing of all changes to the program, and provide a revised copy of the Program for their approval.

The format of the comprehensive monitoring programis as follows:

l. General Field and Laboratory Protocols

Il Leachate Monitoring Program

M. Stormw ater/Surface water Monitoring Program

V. Groundw ater Monitoring Program

Attachment A:  Stormw ater/Sufacewater Monitoring Plan for the Cherry Island Landfill (June 2012)
Attachment B:  Leachate Monitoring Plan for the Cherry Island Landfill (June 2012)

Attachment C:  Groundwater Monitoring Plan for the Cherry Island Landfill (June 2012)
Attachment D:  May 23, 2000 Memorandum on Future Cherry Island Monitoring Require ments



FIELD & LABORATORY PROTOCOLS

All samples shall be collected, prepared, shipped, and analyzed using the methods provided in the
follow ing publications:

A. SW-846 (Most Recent Edition) To be used first;

. 40 CFR-136 (Most Recent Edition)

to be used only if methods are not available
in A above;

B
C. Standard Methods (Most Recent  to be used only if methods are not available
D

Edition) in A or B above;
. Other methods as jointly approved to be used only if methods are not available
by DSWA and DNREC in A, B, or C above.

All groundwater and surfacewater samples shall be collected in a manner that minimizes sample
turbidity. All wells shall be maintained as necessary so that they will produce low turbidity water. All
groundwater samples exceeding 10 NTUs shall be field fittered.

Stormwater/Surfacew ater Monitoring Program

A. Surface water sanples shall be collected from the suface water monitoring locations shown in
Attachment A, Figure 1. These samples shall be analyzed in accordance with the schedules
provided in Attachment A, Tables 1 and 2. Sample collection, preservation, Chain-of-Custody,
labeling, shipment, and equipment decontamination, shall follow the same procedures as outlined in
Attachment A.

B. Stormwater samples shall be collected from the stormwater monitoring locations shown in
Attachment A, Figure 1 on a semi-annual bass. Sample collection, preservation, Chain-of-Custody,
labeling, shipment, and equipment decontamination, shall follow the same procedures as outlined in
Attachment A. These samples shall be analyzed in accordance with the schedules provided in
Attachment A, Table 3.

Leachate Monitoring Program

A. Leachate Monitoring

1.

DSWA shall monitor all collection systems, wet-wells, pumps, flow meters, controls and

recording devices each operating day to insure proper operation. DSWA shall inspect all
connections to vales, pipes, and flow meters at riser houses and pump stations for leaks. The

results of monitoring and inspections shall be recorded in the facility log.

DSWA shall measure and record the quantities of leachate pumped to the City of
Wilmington’s w astewater treatment plant on a weekly basis. DSWA shall also record the
quantity of all leachates being transferred fromthe CSWMC and SSWMC to CIL for disposal.

These records shall include the date of the event, the origin of the leachate, quantity of
leachate, and the destination of the leachate.

Leachate samples from the CIL Master Pump Station (Attachment B, Figure 1) shall be
collected and analyzed in accordance w ith the schedules provided in Attachment B, Tables
1, 2, 3, 4 and 5. Sample collection, preservation, Chain-of-Custody, labeling, shipment, and
equipment decontamination, shall follow the same procedures as outlined in Attachment B.
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Iv.

B. Collection Line Maintenance

1. Annually, all accessible leachate collection pipes shall be cleaned with a seff propelled, high
pressure jetting system. DSWA shall identify and assess any blockages or areas that are
inaccessible during the annual cleanings.

2. At least once every four years, DSWA shall have all accessible leachate collection systems
video inspected to assess their condition. Upon completion DSWA shall generate a report
discussing the condition of the leachate collection pipes including the condition of the pipes,
clogging of the pipe perforations, locations and cause of blockages, and any effects the
blockages had on operation of the system.

C. Spill Contingency

1.  DSWA shall immediately notify DNREC regarding any incident of a leachate release.

2. DSWA shallimmediately cleanup any and all areas impacted by the leachate release.

3. Should the spill be of a quantity or in an area that poses a potential release from site, the
DSWA shall:

Estimate the quantity of the release;

Generate a map show ing the location of the release;

Sample free liquids in the impacted area and the closest surfacewater to the release;

Test the samples listed in I.C. above for the analytes and measurements listed in
Attachment B, Table 6.

e. Report the results of analysis to the Solid and Hazardous Waste Section of the Department
of Natural Resources and Environmental Control w ithin 45 days of the release.

aooow

Groundwater Monitoring Program

Groundw ater samples shall be collected from the groundwater monitoring locations shown in
Attachment C, Figure 1. These samples shall be analyzed in accordancew ith the schedules provided in
Attachment C, Table 1. Sample collection, preservation, Chain-of-Custody, labeling, shipment, and
equipment decontamination, shall follow the same procedures as outlined in Attachment C.
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ENVIRONM ENTAL MONITORING PROGRAM
FORTHE

NORTHERN SOLID WASTE MANAGEM ENT CENTER AT CHERRY ISLAND

(Revision 1 - October 10, 2012)

ATTACHMVENT A: Stormwater/Surface Water Monitoring Plan for the Cherry Island Landfill
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Background: Stages of Stormwater Management System Monitoring

The stormw ater and quarterly Sufacewater Monitoring Plan for CIL has been divided into three stages,
namely: (i) Initial Stage (Stage I) corresponds to the stormwater monitoring that will take place between the
construction of the foundation enhancement and prior to filing of waste to the elevation of the top of the
perimeter mechanically stabilized earth (MSE) berm; (i) Transitional Stage (Stage ll) coresponds to the
stormw ater monitoring that will take place after waste elevation in the vicinity of the perimeter MSE berm has

reached and exceeded the elevation of the top of the perimeter MSE berm; and (iii) Final Stage (Stage Ill)
comesponds to stormw ater monitoring that will take place after all the stormw ater runoff is directed towards the

perimeter discharge points SW-1 through Drop Inlet 5. This stormw ater monitoring plan for CIL will be modified
as operations move into different stages of waste filing. The follow ing describes of Stages | through Il as

outlined above:
Stage I (Initial Stage)

This stage represents the stormw ater and surface water monitoring that will take place during the
construction of the MSE berm and before waste elevations in the vicinity of the MSE berm reaches the top of
the MSE berm. During Stage |, grading of the landfill w ill direct stormw ater to the follow ing locations:

Tw o (2) toe drains that direct stormw ater to the Northern Stormw ater Management Basin;
Tw o (2) toe drains thatdirect stormw ater to the Delaw are River;

Three (3) toe drains that direct the stormwater to the Christina River;

Stormw ater Swale Discharge Pipe (SW-6 as shown on page 9, Figure 1 of this Plan).

During Stage |, the concrete channel at the base of (four) 4 drop inlets that will go into operation after landfilling
has reached the top of the MSE bermw ill be outfittedw ith:

e Aweir system comprised of asquare or v-notch wer, vault, visual scale and/or electronic data logging float
system capable of measuring the flow of the stormw ater exiting the site.

or

e A discharge pipe ouffitted with a flow meter/data logging system capable of measuring the flow of the
stormw ater exiting the site.

During Stage |, the DSWA will continue quarterly monitoring of the Northern Stormw ater Management
Basin, the Delaw are River (R1 and R2), the Christina River (SW-5) and the stormw ater outlet on 12" Street
(SW-6) for the measurements and analytes listed in Tables 1 and 2 on pages 10 and 11 of this Plan.
Additionally, semi-annual stormw ater samples will be collected at LP-1, LP-2, LP-3 along the Christina River,
LP-4, LP-8, SW-1 along the Delaw are River, R-1 and R-2 along the Delaw are River, and SW-6 on 12" Street.
These samples shall be collected at least 90 days apart, be collected within 12-hours of the beginning of a
significant precipitation event, and shall undergo analysis for the analytes listed in Table 3 on page 12 of this
Plan. Figure 1 on page 9 of this Plan shows the location of thefinal monitoring points.

Stage Il (Transitional Stage)

At this stage, the landfill has reached the top of the MSE berm and surface water runoff & being
directed into one of the MSE berm stormw ater discharge points (Drop Inlets 1, 1A, 2,3,4 and 5) shown on page
9, Figure 1 of this Plan. During this time, the LPs in the drainage areaw ill be pressure grouted shut, and the
FML sealed so that landfiling can take place in that area. As each LP in a drainage area i abandoned, it will
be removed from the monitoring schedules, and the coresponding Drop Inletw ill be added. Each of these new
locations wll be ouffitted with flow monitoring instrumentation consistent with that listed for Stage I. Sampling
at each new stormw ater monitoring location will begin during the next scheduled stormw ater sampling event.
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Stage Il (Final Stage)

At this stage, all of the stormw ater runcff is being directed towards the six (6) Drop Inlets located along
the perimeter of the MSE berm. During Stage Ill, six (6) stormw ater discharge points and three surface water
locations will be monitored. Page 9, Figure 1 of this Plan show s the location of the current and final monitoring
points. Quarterly monitoring will continue at R1 and R2, SW-1, SW-5 and SW-6 for the measurements and
analytes listed in Tables 1 and 2 on pages 10 and 11 of this Plan. Additionally, the semi-annual stormwater
monitoring described under Stage Iw ill continue. These samples shall be collected at least 90 days apart, and
shall undergo analysis for the analytes listed in Table 3 on page 12 of ths Plan.

it should be noted that stormw ater sampling wll only take place Monday through Friday due to security
and access issues, health and safety issues, aswell as holding times for some analytes.

l. Monitoring Requirements

Depending on the “Stage’ of landfiling as listed above, surface water and stormw ater
samples shall be collected from the monitoring locations show n on page 9, Figure 1 of this Plan.
These samples shall be analyzed in accordance w ith the schedules provided in Tables 1, 2, and 3
on pages 10 through 12 of this Plan. Sample collection, preservation, Chain-of-Custody, labeling,
shipment, and equipment decontamination, shall follow the same procedures as outlined in this
Plan.

1. Analytical Methodology

All samples shall be analyzed using the methods provided in the following publications:

A. SW-846 (Most Recent Edition) to be used first;

B. 40 CFR-136 (Most Recent Edition) to be used only ¥ methods are not available in A above;

C. Standard Methods (Most Recent Edition) to be used only if methods are not available in AorB
above;

D. Other methods as jointly approved by DSWA and DNREC to be used only if methods are not
available in A, B, or C above.

1. Control of Stormwater Runoff and Sedimentation

As part of the CIL Stormw ater Monitoring Plan, landfill operations staff w il minimize suspended
solids (i.e., sediment transport) from the stormwater runoff by constructing and maintaining berms and
grading swales to direct stormw ater running off the working surface along specfic flow paths. Sediment
basins and check dams will be used to reduce sediments in runoff reaching stormw ater discharge
points from CIL. In addition, areas that are notactiely landfilled will be seeded and muiched.

|\ System Maintenance

The stormw ater conveyance and discharge system (SCDS) shall be kept free of debris, waste,
and sediment build-up. When discovered, ponding water on the landfill suface shall be diverted to the
SCDS. The SCDS shall be visually inspected at a minimum frequency of once per month, and
immediately after severe meteorological events such as hurrcanes or floods. SCDS
Inspection/Maintenance forms shall be completed on a monthly basis and included in the facility log.
Inspections shall include the follow ing:

Berms and swales shall be inspected for erosion and sedimentation;

Silt fences shall be inspected for holes, tears or separation from anchor posts;
Culverts and pipes shall be inspected for siltation and blockage;

Control structures shall be inspected for siltation, debris, and damage such as erosion.
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All sediments, w aste or debris removed from the SCDS shall be placed back on the operational
portion of the landfill suface. Any needed repairs discovered during SCDS inspections shall be noted
in the SCDS inspection/maintenance forms, and reported to the facility manager or designated DSWA
representative. Any repairs or other remedial actions taken shall be scheduled by the facility manager
and completed as necessary. Upon completion of repairs or remedial action, the facility manager or
designated DSWA representative shall note the repairs on the original SCDS Inspection/Maintenance
log along with the date of repairs or remedial action. A copy of the Inspection/Maintenance forms can
be found on pages 13 through 15 of this Plan.

Swales designed to convey runoff to stormw ater discharge points should be maintained to
provide the necessary depth to hold stormw ater within the corfines of the taper and necessary fall to
keep stormwater from backing up within the SCDS. To reduce erosion and filter out sediments, in
areas that will not be impacted by landfiling activities for six months, DSWA personnel shall install an

intermediate cover, seed and mulch.

Meteorological Monitoring

DSWA shall maintain a meteorological w eather station at CIL. Data from this w eather station
shall be maintained in an electronic database. Pertinent meteorological data shall accompany

stormw ater sample data upon submission to DNREC.

Field Preparation: Mobilization/De mobilization

The following outlines those procedures DSWA requires of its environmental monitoring
contractors for preparation for the sampling of surface waters and stormw aters at the DSWA facilities:

A. Standard QA/QC required by the sampling contractor include:

1. External audits through certfication programs.
2. External audits through acceptance of blind samples and round robin testing.
3

Internal audits through splitting samples and shipping samples to other local and regional

laboratories.
4. Performance audits of all laboratory personnel and stations.

B. Many times, the bottles used by a contactor for sample collection, shipment, and storage are
purchased precleaned and (some with preservatives added) by an independent company.
How ever, all sampling and field equipment is usually cleaned and maintained by the contractor.
Therefore, as a part of standard quality checks, all bottle shipments should be tested by the
contracted monitoring company on a routine basis for contamination. If the sampling company
elects to clean their ow n bottles, quality checks should be standard protocol, and should be run on
every lot washed. As a minimum, the follow ing should be done prior to any bottles going into the
field:

1. Fresh disposable Nitrile gloves should be w orn whenever handling the glassw are (prior to and
after cleaning).

2. Alllabels should be affixed to the bottles prior to issuance to field teams.

3. All sample preservatives w hich can be placed in bottles prior to sample collection should be
done so before the bottles are issued to the field teams. The type and amount of preservative
should be placed on the label immediately prior to or after addition to the bottle.

4. Specific analytes and sample locations should be placed on the labels in indelible ink prior to
the bottles leaving the laboratory. Note that all caps for volatile organic samples should be
screwed down tightly prior to labeling to eliminate any airborne volatile contaminants from the
label glues or ink fromindelible markers, pens, or type.
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VIl

IX.

C. Preparation of field equipment should include cleaning of all manual sampling equipment using the
follow ing procedures:

A general rinse w ithwater to remove debris and solids.
An Alconox or Citrinox Wash.

Sterile rinses with deionized/distilled w ater.

Acid Wash.

Sterile rinses with deionized/distilled w ater.

Hexane Wash.

3 sterile rinses with deionized/distiled w ater.

No Ok WwN=

All acids and chemical rinses used should be GCMS grade or better. The field sampling team is
required to carry the necessary chemicals and deionized/distiled w ater into the field in order to

clean any materials that may become contaminated during sampling.

D. All pumps and field meters should be cleaned and calibrated prior to each sampling event using
chemicals and standard procedures recommended by the manufacturer. The equipment should
undergo the same protocols when it is returned to the lab.

E Maintenance and parts replacement should be performed as required by the manufacturers
suggested schedule.

F. The sampling company is required to retain records of maintenance and calibration certification.
These records are periodically checked by the DSWA.

G. Allfield equipment should be inspected and tested for proper operation prior to being sent into the
field.

H. The sampling teamis required to camry duplicates of all major pieces of sampling equipment.

Surface Water Samples

All surfacewater samples shown on Page 9, Figure 1 of this Plan shall be collected using
methodology described in this Plan. These samples shall undergo the analysis provided in Tables 1
and 2 on pages 10and 11 of this Plan.

Stormw ater Flow _Monitoring

During Stage Ill monitoring, DSWA shall maintain automated stormw ater monitoring systems
designed to measure the flow of stormw ater during precipitation events. Bther direct data transfer or
remote logging capabilities shall be the bask for data collection.

Stormw ater Sample Collection

A. Monitoring of discharges from the CIL stormw ater control system shall take place on a semi-annual
basis. Stormw ater samples shall be tested for those analytes listed in Table 3 on page 12 of this
Plan. Stormwater samples shall be bulk samples. Scow float or precipitation actuated auto
samplers shall be placed at the stormw ater discharge boxes a maximum of 24 hours prior to an
expected meteorological event thatw ill exceed 1" of precipitation over a 24-hour period.

CILSWP -5



Xl

Calibration for scow float actuated samplers shall be set so that the auto samplers activate when
discharge reaches approximately 50 gpm. Calibration can be to a set point estimated by simulating
elevation of discharge over aV-notch or square weir.

Activation of a precipitation actuated auto sampler shall be tested for functionality by simulation of a
0.10” precipitation event.

The auto samplers shall be programmed to begin collection of a bulk sample at the calibrated
actuation point. Bulk samples shall be the quantity necessay to perform testing for the analytes

listed below .

Bulk samples shall be picked up and transported to an independent contracted laboratory within 18
hours of collection. Upon completion of sample collection, the auto samples shall be cleaned,
inspected for damage, repaired as necessary, and placed in storage until the next sampling event.
Sampling events shall be at least 60 days apart. No sampling event shall take place until after 72
hours of dry weather has occurred.

Sampling Protocols - General

A.

All monitoring events shall be overseen by an individual with a minimum of three years field
experience in the collection, preparation, and shipping of stormw ater samples.

A minimum of one pair of Nitrile gloves (two are recommended) are to be used while handling
equipment during all phases of the collection, preparation, and shipment of samples. Gloves are
changed beteen sampling locations. (e.g. gloves are changed prior to sample collections and
after equipment decontamination.) This insures minimal opportunity for contamination through
handling of samples and equipment by operators.

Health and Safety

A.

During stormw ater and surface w ater monitoring events at DSWA facilties, field sampling teams
are required to follow the OSHA regulations governing personal heaith and safety. Personal
protection shall be maintained at Level D requirements. Hard hats (when overhead danger
exists), safety glasses, safety shoes with steel toes, and protective gloves are the only safety
equipment required at the present time. How ever, should samples show any indication of being
hazardous, the sampling team would be required to move to more stringent health and safety
protocols before going further in the sampling event.

Field teams shall carry a basic first aid kit and a cell phone at all times to facilitate
communications when needed. Any injuries sustained during sampling activities shall
immediately be reported to the facilty manager or authorized DSWA representative. An
accident/incident report shall be filled out immediately upon reporting an accident or incident at a
DSWA facility.

Field teams shall sign in at the appropriate location when entering the facility, and sign out
immediately prior to leaving the site. At least one member of the sampling team collecting
stormw ater samples at DSWA facilities must carry the follow ing valid certifications:

1. 40 hour OSHA Emergency Response Program
2. First Aid and CPR.
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Sample_Collection Methodology — Surface Waters

A.

B.

E

Surface water samples shall be collected using grab methods.

Grabs may be collected using direct immersion of the sample bottles, prepackaged disposable
ewers or dippers, or reusable ewers or dippers that have undergone decontamination as per
Section VI.C. above.

Samples w ill be collected in a manner as t minimize solids and turbidity.

Due to the fluidic conditions of the surfacial soils on the bottom of the Christina River, no samples
will be collected from SW-5 until tidal conditions allow sample collection from the shore line.

Field measurements and observations shall include those listed in Tables 1 and 2 (pages 10 and
11) of this Plan.

Sanple Collection Methodology - Stormw aters

A.

When retrieved from the auto sampler, the sampling team shall move the bulk storage sample
vessel(s) to aw orking surface aw ay from any airborne emissions. The field team shall then gently
swirl the bulk storage sample vessel (s)containing the stormw ater sample and then extract 1 liter
into a clean sterile vessel for collection of field measurements. Field measurements and
observations shall include those listed in Tables 1 and 2 (pages 10 and 11) of this Plan.

These measurements and observations shall be entered into a bound field log along with the time
and date of sample collection. This field log book shall be carried by the field team w henever they
are on site.

Upon completion of field measurements, the sampling team shall separate out the remaining
sample into pre-sterilized, pre-labeled bottles. Each bottle shall contain the necessary preservative
required for the specified analysis. The field team shall fill in all pertinent information as necessary
to fully identify the sample. As a minimum, the label on each bottle shall identify the following:

Contracting Lab or Sampling Contractor
DSWA

Name of Person Collecting the Samples
Sample Location

Time and Date of Sample Collection
The preservatives present in the bottle

Sl e

After samples have been collected, all pertinent data regarding the samples shall be transcribed
onto the proper Chain of Custody. Samples will then be placed in coolers alongw ith ice, dry ice, or
cold packs, and chilled to 4° C for transportation to the laboratory.

If samples are to be shipped by a separate shipping company, all coolers shall be sealed with a
custody seal to insure tampering has not occurred betveen the time the samples left the site and
the time they are received at the contracted laboratory. Each time the samples change hands, the
receiver shall inspect the condition of the shipping containers and sign off on the Chain of Custody
to acknowledge receipt of the samples. Any aberrations in the custody seal or shipping container
shall be noted on the Chain of Custody by the receiver of the samples.

CILSWP -7



XV.

Quality Control/Quality Assurance Samples

A. In addition to the stormw ater/surface water samples, the field team will prepare two QG/QA
samples per monitoring event. These samples will be submitted to the contracted laboratory for
the same analysis that is required for the stormw atersurface water samples. The QC/QA
samples shall include:

1. Laboratory prepared trip blank/monitoring event. The trip blank will accompany the
stormw ater/surface water sample bottles from preparation at the laboratory through the
sampling process. This sample will be analyzed to evaluate if contamination w as introduced
during bottle preparation, sample handling or analytical procedures.

2. Equipment blank sample per monitoring event. The equipment blank will be prepared by
pumping laboratory supplied deionized w ater through the same decontaminated sampling

apparatus used during the collection of actual stormwater/surface water samples. This
sample will be analyzed to evaluate the effectiveness of the decontamination process.

B. QA/QC sanples will be analyzed for the same suite of analytes as the surface water and/or
stormw ater samples.

Additional Samples

During each stormw ater monitoring event, the sampling team shall grab one upstream and one
dow nstream sample from the Delaware River. The upstream sample shall be collected at the
Northernmost property boundary just below the City of Wilmington w astewater treatment plant outfall.
The dow nstream sample shall be collected at the confluence of the Delaw are and Christina Rivers.
These samples shall be tested for the same analytes as the stormw ater samples.

Supply Disposal

Non-hazardous expendable supplies and equipment used in the collection of samples can be
disposed of at the small load collection station prior to the sampling team leaving the site. Unused or
excess sample that has not contacted sample preservatives can be disposed of at the sample location.
Disposal of hazardous expendable supplies such as excess preservatives are to be taken back to the
laboratory by the sampling team for proper disposal.

Reporting

Stormw ater sample results must be received by DSWA and DSWA's environmental
monitoring contractor w ithin 30 days of the completion of the stormw ater sampling event. Results of
analysis and discussion of the stormw ater and surface water monitoring activities shall be included
and discussed in the first quarterly groundw ater and surface water monitoring report generated
follow ing reception of the stormw ater monitoring data. The CIL historical surface w ater monitoring
database will be transferred to DNREC by way o electronic media or direct file transfer on a

quarterly basis.

As a final note, the environmental monitoring contractor and contracted laboratory providing
analysis of samples is/are required to retain all field and laboratory records in hard copy format for a

minimum of five years, with magnetic media storage for thirty years.
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Table 1: CIL Monitoring Requirments For Surface waters Under Permit SW-06/01

January and July

Analyte

Northern
Stormweater
Management

Basin

Del e River

Del

Upstream
(Low Tide)
See Note 1

Downstream
(Low Tide)
See Note 1

e River

Delaware River
Upstream
(High Tide)
See Note 2

Delaware River
Downstream
(High Tide)
See Note 2

Christina
River
(SW-5)

12th Street
(SW-6)

Phase V
Sedimentation
Basin (LP-8)

River Elevation/Flow over Wier

Temperature (Field)

pH (Field)

Specific Cond. (Field)

REDOX (Field)

D. 0. (Field)

Turbidity

pH (Lab)

Specific Cond. (Lab)

Alkalinity (Total)

Alkalinity (Phenolphth.)

Total Hardnoss

Total Organic-N

Total Kjehdahl-N

B.0.D.

C.0.D.

T.0.C.

Chlorides

Nitrate-N

Orthophosphate

Total Phosphorus

Dissolved Silica

Sulfate

T.D.S.

T.8.8.

Arsenic

Cadmium

Calcium

Chromium

Chromium (Hexovalent)

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potasslum

Sndi

Tin

Zinc

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

il and Grease (Hexane Extractable)

Qil and Grease (Silica Gel Treated)

BTEX

Diesel Range Organics

alpha Terpingol

Benzaic Acid

mifp Cresol

Total Phenolics
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Note 1: Contractor shall use the USGS Staff Gauge on the Delaware & Christina Rivers for this
Note 2: Contractor shall use the USGS Staff Gauge on the Delaware & Christina Rlvers for this

shall be
shall be

River
River

d at low tide.
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Table 2: CIL Monitoring Requirments For Surface waters Under Permit SW-06/01 {Continued)
April and October

Analyte

Northern
Stormweater
Management

Basin

Delaware River
Upstream
(Low Tide)
See Note 1

Delaware River
Downstream
(Low Tide)
See Note 1

Delaware River
Upstream
(High Tide)
See Note 2

Delaware River
Downstream
(High Tide)
See Note 2

Christina
River
{SW-5)

12th Street
{SW-6)

Phase V
Sedimentation
Basin (LP-8)

River Elevation/Flow over Wier

X

Temperature (Field)

pH_(Field)

Specific Cond. (Field)

REDOX (Field)

D. 0. (Field)

Turbidity

pH (Lab)

Specific Cond. (Lab)

Alkalinity (Total)

Alkalinity (Phenolphth.)

Total Hardness

Ammonia-N

Total Organic-N

Total Kjehdahl-N

B.0.D.

C.0.D.

T.0.C.

Chlorides

Nitrate-N

Orthophosphate

Total Phosphorus

Dissolved Silica

Sulfate

T.D.S.

T.S.8.

Arsenic

Cadmium

Calcium

Chromium

Chromium (Hexovalent)

Copper

Iron

Lead

Magnesium

Man ganese

Mercury

Nickel

Potassium

Sodium

Tin

Zinc

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

0ll and Grease (Hexane Extractable)

Oil and Grease (Silica Gel Treated)

BTEX

Diesel Range Organics

alpha Terpineol

Benzoic Acid

mip Sresol

Total Phenolics
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Note 1: Contractor shall use the USGS Staff Gauge on the Delaware & Christina Rivers for this

River

les shall be

d at low tide.

Note 2: Contractor shall use the USGS Staff Gauge on the Delaware & Christina Rlvers for this measurement. Rlver samples shall be collected at High tide.
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Table 3; CIL Monitoring Requirments For Surfacewaters and Storm waters Under Permit SW-06/01
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Sl s 1| sl 5|2z | 8|3z | £ |3
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§ (s |3 ||| 8|8 |&a|=s |5 | |8 |5 |8
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o o, o o o o o a o o o [N o o
Measurement or Analyte Fraquency
River Elevation/Flow over Wier SA SA SA SA SA S5A SA SA SA SA SA SA SA SA
Temperature (Field) SA SA SA SA SA SA SA SA 3A SA SA SA 5A SA
pH (Field) SA SA SA SA SA SA SA SA 3A SA SA SA A SA
Specific Cond. (Field) SA SA SA SA SA SA SA SA 5 A SA SA SA SA SA
REDOX (Field) 3A SA SA SA SA SA SA SA A SA SA SA SA 5A
D. O. (Field) A SA SA SA SA SA SA SA A SA SA SA SA 5A
Turbidity A SA SA SA SA SA SA SA A SA SA SA SA 3A
Inches Balow Wier SA SA SA SA SA SA SA SA SA 54 SA SA SA A
Color and Clarity of Sample SA SA SA SA S5A SA SA SA SA 5A SA SA SA A
Odor of Sample SA SA SA SA SA SA SA SA SA 5A SA SA SA A
|_Condition of Sampling Point SA SA SA SA SA SA SA SA SA SA SA SA SA A
Pr JAL of Debris SA SA SA SA SA SA SA SA SA ] SA SA SA A
gH (Lab) SA SA SA SA SA SA SA SA SA ] SA SA SA SA
pecific Cond. (Lab) SA SA SA SA SA SA SA SA SA ] SA SA SA SA
Alkalinity (Total) SA SA SA SA SA SA SA 5A SA 5A SA SA SA SA
Alkalinity (Phenolphth.) SA 5A SA SA SA SA SA 5A SA SA SA SA SA SA
Total Hardnigss SA 5A Sh SA SA SA SA A SA SA A SA SA SA
Ammonia-N SA SA SA SA SA SA SA SA SA SA SA SA SA SA
Total Organic-N SA SA SA SA SA A SA SA SA SA SA SA SA SA
| Total Kjehdahl-N SA SA SA SA SA A SA SA SA SA SA SA SA SA
B.O.D. SA SA 3A SA SA A SA SA SA SA SA SA SA SA
C.0.D. SA SA 3A SA SA SA SA SA SA SA SA S5A SA SA
T.0.C. SA SA 3A SA SA SA SA SA SA SA SA SA SA SA
Chlorides SA SA 3A SA SA SA A SA SA SA SA 5A SA SA
Nitrate-N SA SA 5A SA SA SA A SA SA SA SA 5A SA SA
Orthophosphate SA SA 3A SA SA SA A SA SA SA SA SA SA SA
Total Phosphorus SA SA A SA SA SA A SA SA SA SA A SA SA
Dissolved Silica SA SA SA SA SA SA A SA SA SA SA A SA SA
Sulfate SA SA SA SA SA SA A SA 5A SA SA A SA SA
T.D.S. SA SA SA SA SA SA 5A SA 5A SA SA A SA SA
T.5.S. SA SA SA SA SA SA SA SA SA SA SA A SA SA
Arsenic SA SA SA SA SA SA SA SA SA SA SA A SA SA
Cadmium SA SA A SA SA SA SA SA SA SA SA SA SA SA
Calcium SA SA 5A SA S5A SA SA SA SA SA SA SA SA SA
Chromium SA SA A SA SA SA SA SA SA SA SA A SA SA
Chromium (H t) 5A SA 3A SA SA SA SA SA SA SA SA SA SA S5A
Copper SA SA SA SA SA SA SA SA SA SA SA SA SA SA
Iron SA SA SA SA SA SA SA SA SA SA SA SA SA SA
Lead SA SA SA SA SA SA SA SA SA SA SA SA SA SA
Magnesi SA SA SA SA SA SA SA SA SA SA SA SA SA SA
Manganese SA SA SA SA SA SA SA SA SA SA SA SA SA SA
Mercury SA SA SA SA SA SA SA SA SA SA SA A SA SA
Nickel 3A SA SA SA SA SA SA S SA SA SA SA SA A
Potassium SA SA A SA 5A SA SA SA SA SA SA A SA SA
Sodium 5A SA A SA 5A SA SA SA SA SA SA A SA 5A
Tin SA SA A S48 ELY SA SA SA SA 5A SA A SA SA
Zinc SA SA A SA SA SA SA A SA SA SA SA SA SA
Aroclor-1016 SA SA A SA SA SA SA 5A SA SA SA SA SA SA
Aroclor-1221 SA SA SA SA SA SA SA SA SA SA SA SA SA 5A
Aroclor-1232 SA SA SA SA SA SA SA A SA SA SA SA SA SA
Aroclor-1242 SA SA SA 5A SA SA SA A SA SA SA SA SA SA
Aroclor-1248 SA SA SA 5A SA SA SA A SA SA SA SA SA SA
Aroclor-1254 SA SA SA A SA SA SA SA SA SA SA SA SA SA
Aroclor-1260 SA SA SA SA SA SA SA SA SA SA SA SA SA SA
0il and Grease (Hexane Extractable) SA SA SA SA SA SA SA SA SA SA SA SA SA SA
0il and Grease (Silica Gel Treated) SA SA SA SA 5A S5A SA SA SA SA SA SA SA A
BTEX SA SA SA SA 5A SA SA SA SA SA SA SA SA A
Diesel Range Organics SA SA SA SA 5A SA SA SA SA SA SA SA SA SA
atgha Terpineol SA SA SA SA SA SA SA SA SA A SA 54 SA SA
Benzoic Acld SA SA SA SA SA SA S5A SA BA SA SA S5 SA SA
m/p Crasol EL) SA L) SA SA SA SA SA SA SA SA SA SA SA
Total Phenaolics SA SA SA SA SA BA SA SA SA SA BA SA SA SA
Note 1: Phase | Monltoring - L { to be until reaches the top of the MSE wail. To be abandoned once waste raaches the top of MSE wall,
Note 2:Phase |l -l tobe d once landfilling reaches the top of the MSE wall.
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ENVIRONMENTAL MONITORING PROGRAM
FORTHE
NORTHERN SOLID WASTE MANAGEM ENT CENTER AT CHERRY ISLAND
(Revision 1- October 10, 2012)

ATTACHVIENT B: Leachate Monitoring Plan for the Cherry Island Landfill
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Monitoring Requirements
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System Leachate System Maintenance and Operation
Meteorological Monitoring

Field Preparation: Mobilization/De mobilization
Sampling Protocols - General

Health and Safety

Sample Collection Methodology - Leachate
Quality Control/Quality Assurance Samples
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Background: Permits and Compliance

Monitoring of the Cherry Island Master Pump Station (CI-MPS) falls under two permits and
undergoes 18 monitoring events per year. City of Wilmington Permit W-88-02 (Rev.7), requires a
minimum of 14 days to pass between the first and second monitoring events for all months that
require two monitoring events. Two monitoring events are required in February, April, June,
August, October and December. DNREC Permit SW-06/01 requires one monthly monitoring event
comprised of CIL leachate and wastew ater only.

With the exception of cyanide, all samples collected during these events are 24-hour flow -
weighted composite samples collected from the CI-MPS. It should be noted that the CI-MPS
receives wastewater from all sewage systems at CIL in addition to leachate generated by the
landfill. Also, CIL receives leachate shipments from DSWA’s Central and Southern Solid Waste
Management Centers (CSWMC & SSWMC). Leachate received from these sites is off-loaded by
way of a discharge port into the main vault of the CI-MPS. The CI-MPS discharges these
wastew aters and leachates to the City’s wastewater treatment plant by way of one of the New
Castle County’s 72" force mains located 10 feet west of CIL's western boundary.

l. Monitoring Requirements

Leachate samples shall be collected from the Cherry Island Master Pump Station (CEMPS)
as shown in Figure 1 on page 8 of this Plan. All samples shall be collected and analyzed in
accordance w ith the schedules provided in Tables 1, 2, 3 and 4 on pages 9 through 11 of this Plan.
In April and October, leachate shall be undergo analysis for “Table 5 - DNREC’s Supplemental
Listing for Semi Annual Analysis of Leachates” found on page 12 of this Plan. Sample collection,
preservation, Chain-of-Custody, labeling, shipment, and equipment decontamination, shall follow the
same procedures as outlined in this Plan.

i, Analytical Methodology

All samples shall be analyzed using the methods provided in the following publications:

A. SW-846 (Most Recent Edition) to be usedfirst;

B. 40 CFR-136 (Most Recent Edition) to be used only f methods are not available in A above;

C. Standard Methods (Most Recent Edition) to be used only if methods are not available in A or B
above,

D. Other methods as jointly approved by DSWA and DNREC to be used only f methods are not
available in A, B, or C above.

M. System Leachate System Maintenance and Operation
A. Leachate System Operation

1. DSWA shall monitor all collection systems, wet-wells, pumps, flow meters, controls and
recording devices each operating day to insure proper operation. DSWA shall inspect all
connections to vales, pipes, and flow meters at riser houses and pump stations for leaks. The
results of monitoring and inspections shall be recorded in the facility log.

2. DSWA shall measure and record the quantities of leachate pumped to the City of
Wilmington’s w astewater treatment plant on a weekly basis. DSWA shall also record the
quantity of all leachates being transferred fromthe CSWMC and SSWMC to CLL for disposal.
These records shall include the date of the event, the origin of the leachate, quantity of
leachate, and the destination of the leachate.

CILLMP - Page 2



V.

B. System Maintenance

1.

Annually, all accessible leachate collection pipes shall be cleaned with a sef propelled, high
pressure jetting system. DSWA shall identfy and assess any blockages or areas that are
inaccessible during the annual cleanings.

At least once every fowr years, DSWA shall have all accessible leachate collection systems
video inspected to assess their condition. Upon completion, DSWA shall generate a report
discussing the condition of the leachate collection pipes including the condition of the pipes,
clogging of the pipe perforations, locations and cause of blockages, and any effects the
blockages had on operation of the system.

C. Spill Contingency

1.
2.
3.

DSWA shall immediately notify DNREC regarding any incident of a leachate release.
DSWA shall immediately cleanup any and all areas impacted by the leachate release.
Should the spill be of a quantity or in an area that poses a potential release from site, the DSWA

shall:

a. Estimate the quantity of the release;

b. Provide a map show ing the location of the release;

c. Sanmple free liquids in the impacted area and the closest surfacewater to the release;

d. Test the samples for the analytes and measurements listed in Table 6 on Page 13 of this
Plan;

e. Report the results of analysis to the Solid and Hazardous Waste Section of the Department
of Natural Resources and Environmental Control w ithin 45 days of the release.

Meteorological Monitoring

DSWA shall maintain a meteorological w eather station at CIL. Data from this w eather station

shall be maintained in an electronic database. Pertinent meteorological data shall accompany
stormw ater sample data upon submission to DNREC.

Field Preparation: Mobilization/De mobilization

The following outlines those procedures DSWA requires of its environmental monitoring

contractors for preparation for the sampling of leachates from Cherry Island:

A. Standard QA/QC required by the sampling contractor include:

1.
2.
3

4

External audits through certfication programs.

External audits through acceptance of blind samples and round robin testing.

Internal audits through splitting samples and shipping samples to other local and regional
laboratories.

Performance audits of all laboratory personnel and stations.

B. Many times, the bottles used by a confractor for sample collection, shipment, and storage are
purchased precleaned and (some with preservatives added) by an independent company.
How ever, all sampling and field equipment is usually cleaned and maintained by the contractor.
Therefore, as a part of standard quality checks, all bottle shipments should be tested by the
contracted monitoring company on a routine basis for contamination. K the sampling company
elects to clean their ow n bottles, quality checks should be standard protocol, and should be run on
every lot washed. As a minimum, the follow ing should be done prior to any bottles going into the
field:
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Vi

G.

H.

1. Fresh disposable Nitrile gloves should be w orn whenever handling the glassw are (prior to and

after cleaning).

All labels should be affixed to the bottles prior to issuance tofield teams.

All sample preservatives w hich can be placed in bottles prior to sample collection should be

done so before the bottles are issued to the field teams. The type and amount of preservative

should be placed on the label immediately prior to or after addition to the bottle.

4, Specific analytes and sample locations should be placed on the labels in indelible ink prior to
the bottles leaving the laboratory. Note that all caps for volatile organic samples should be
screwed down tightly prior to labeling to eliminate any airborne volatile contaminants from the
label glues or ink fromindelible markers, pens, or type.

wn

Preparation of field equipment should include cleaning of all manual sampling equipment using the
follow ing procedures:

A general rinse w ithwater to remove debris and solids.
An Alconox or Citrinox Wash.

Sterile rinses with deionized/distilled w ater.

Acid Wash.

Sterile rinses with deionized/distilled w ater.

Hexane Wash.

3 sterile rinses with deionized/distilled w ater.

Nogbkwh =

All acids and chemical rinses used should be GCMS grade or better. The field sampling team is
required to carry the necessary chemicals and deionized/distilled w ater into the field in order to
clean any materials that may become contaminated during sampling.

All pumps and field meters should be cleaned and calibrated prior to each sampling event using
chemicals and standard procedures recommended by the manufacturer. The equipment should
undergo the same protocols when it is returned to the lab.

Maintenance and parts replacement should be performed as required by the manufacturers
suggested schedule.

The sampling company is required to retain records of maintenance and calibration certification.
These records are periodically checked by the DSWA.

All field equipment should be inspected and tested for proper operation prior to being sent into the
field.

The sampling teamis required to camry duplicates of all major pieces of sampling equipment.

Sampling Protocols - General

A.

All monitoring events shall be overseen by an individual with a minimum of three years field
experience in the collection, preparation, and shipping of envronmental samples.

A minimum of one pair of Nitrile gloves (two are recommended) are to be used while handling
equipment and during all phases of the collection, preparation, and shipment of samples. Gloves
are changed between sampling locations. (e.g. gloves are changed prior to sample collections and
after equipment decontamination.) This insures minimal opportunity for contamination through
handling of samples and equipment by operators.
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VL.

Health and Safety

A.

During leachate monitoring events at DSWA facilties, field sampling teams are required to follow
the OSHA regulations governing personal health and safety. Personal protection shall be
maintained at Level D requirements. Hard hats when overhead danger exists), safety glasses,
safety shoes with steel toes, and protective gloves are the only safety equipment required at the
present time. How ever, should samples show any indication of being hazardous, the sampling
teamw ould be required to move to more stringent heaith and safety protocols before going further
in the monitoring event.

Field teams shall carry a basic first aid kit and a cell phone at all times to faciltate communications
when needed. Any injuries sustained during sampling activities shall immediately be reported to the
facility manager or authorized DSWA representative. An accident/incident report shall be filled out
immediately upon reporting an accident or incident at a DSWA facility.

Field teams shall sign in at the appropriate location when entering the facility, and sign out
immediately prior to leaving the site. At least one member of the sampling team collecting leachate
samples at DSWA facilities must carry the following valid certfications:

1. 40 hour OSHA Emergency Response Program
2. First Aid and CPR.

Sample Collection Methodology - Leachate

A.

With the exception of cyanide (w hich is a grab sample), the sampling team will collect 24-hour
composite leachate samples from the CFMPS using an ISCO™ 3700 automatic sampler (or
equal) equipped w ith 24 collection vessels.

Prior to initiating the 1ISCO’s 24-hour computer program, the sample team will purge the Teflon
tubing coming from the sample port. Purging is done to remove unw anted solids that have
collected in the sample tube since the previous sampling event. The sample crew will purge the
tube until visible solids are no longer present in the sample stream (~ 2 gallons). All purged
liquids will be returned to the CFMPS after set up of the auto-sampler has been prepared to
collect the 24-hour composite.

Each auto-sampler will be outfitted with 24 separate 1-liter bottles that are mounted to an
automated carriage. During sampling events w here PCB congeners are to be collected, each
sample vessel will be lined with Teflon inserts. The auto-samplers will be connected to Teflon
sampling tubes and programmed to deliver a specified volume of sample to a separate bottle
each hour, and then shut dow n automatically after all 24 samples have been collected.

The Auto-samplers will also be used to collect additional aliquots of sample for cyanide analysis,
and taking the field measurements listed in Tables 1, 2, and 3 on pages 8 through 10 of this
Plan. The aliquots used for field measurements will be returned to the CFMPS once the
sampling team has completed taking the sampling measurements and entering the
measurements on the sampling data sheets.

Once the sample has been collected, the sampling team will use the auto-sampler to collect an
additional aliquot of leachate for cyanide analysis. The sampling team will then create a
composite sample for the remaining laboratory analytes or measurements by mixing aliquots of
leachate from each of the 24 sample bottles collected over the previous 24 hours in a large
decontaminated glass mixing jar.

Upon completion of field measurements, the sampling team shall separate out the composited
sample into pre-sterilized, pre-labeled bottles. Each bottle shall contain the necessary
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preservative required for the specified analysis. The field team shall fill in all pertinent information
as necessary to fully identify the sample. As a minimum, the label on each bottle shall identify

the follow ing:

1. Contracting Lab or Sampling Contractor
2. DSWA

3. Name of Person Collecting the Samples
4. Sample Location

5. Time and Date of Sample Collection

6. The preservatives presert in the bottle

After samples have been collected, all pertinent data regarding the samples shall be transcribed
onto the proper Chain of Custody. Samples w ill then be placed in coolers along with ice, dry ice, or
cold packs, and chilled to 4° C for transportation to the laboratory.

E. If samples are to be shipped by a separate shipping company, all coolers shall be sealed wih a
custody seal to insure tampering has not occurred betveen the time the samples left the site and
the time they are received at the contracted laboratory. Each time the sa mples change hands, the
receier shall inspect the condition of the shipping containers and sign off on the Chain of Custody
to acknowledge receipt of the samples. Any aberrations in the custody seal or shipping container
shall be noted on the Chain of Custody by the receiver of the samples.

IX. Quality Control/Quality Assurance Samples (QC/QA)

A. In addition to the leachate samples, the field team will prepare two QC/QA samples per
monitoring event. These samples will be submitted to the contracted laboratory for the same

analysis that is required for the leachate samples. The QC/QA samples shall include:

1. Laboratory prepared trip blank/monitoring event. The trip blank will accompany the leachate
sample bottles from preparation at the laboratory through the sampling process. This sample
will be analyzed to evaluate if contamination was introduced during bottle preparation,
sample handling or analytical procedures.

2. Equipment blank sample per monitoring event. The equipment blank will be prepared by
pumping laboratory supplied deionized water through the same decontaminated sampling
apparatus used during the collection of actual leachate samples. This sample will be
analyzed to evaluate the effectiveness of the decontamination process.

B. QA/QC samples w ill be analyzed for the same suite of analytes as the leachate samples.

X. Supply Disposal

Non-hazardous expendable supplies and equipment used in the collection of samples can be
disposed of at the small load collection station prior to the sampling team leaving the site. Unused or
excess sample that has not contacted sample preservatives can be disposed of at the sample location.
Disposal of hazardous expendable supplies such as excess preservatives are to be taken back to the
laboratory by the sampling team for proper disposal.

X\ Reporting

Results of analysis and discussion of the leachate monitoring activities shall be included and
discussed in the first quarterly leachate monitoring report generated follow ing reception of the
leachate monitoring data. The CIL historical leachate monitoring database will be transfemred to
DNREC by w ay of electronic media or direct file transfer on a quarterly basis.
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As a final note, the environmental monitoring contractor and contracted laboratory providing
analysis of samples is/are required to retain all field and laboratory records in hard copy format for a
minimum of five years, with magnetic media storage for thirty years.
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Table 1: CIL Monitoring Requirments for Leachates Under Permits SW-06/01 and W-88-02 (Rev 7)

January and July
CI-MPS CI-MPS
Location |.D. Mixed w/ CSWMC & SSWMC Unmixed
Measuremert/Analyte Units (24 Hr. Comp.) (24 Hr. Comp.)
|_Temperature (Fiek) (Cenfigrade) X
pH (Held) (SU) X
Specific Cond. (Field) (umhos/cm) X
|_REDOX_(Field) (mV}) X
|_pH (Lab) (SU) X
Specific Cond. (Lab) (urthos/cm) X
Alkalinity (Total) (ma/L) X
Alkalinity (Phenolphth. ) (ma/L) X
BOD-5 (ma/l) X
Chioride (mglL) X
C.0.D (ma/L} X
Cyanide (mg/L) X
Nitrogen (Ammonia) (mglL) X
Nitr Nitrate) (mg/L} X
| Nitrogen (Orqanic) (mglL) X
Nitrogen (Kjeldahl) (mg/L) X
Phenoks (Total) (mg/L.) X
|_Phosphate (Ortho) (ma/l) X
Phosphorus (Poly Hydro) (mg/L) X
Phosphorus (Soluble) (mg/L) X
|_Phosphorus (Total) (mg/L) X
|_Siica (Dissolved) (ma/l) X
Sulfate {ma/L) X
|_Sulfide (ma/L) X
|_Total Organic Carbon (ma/L) X
Total Dissolved Solids {mg/L) X
Total Suspended Sofds (mg/L) X
Acetic Acid (ma/L) X
Propionic Acid (mg/L) X
Isobutyric Acid (mg/L) X
Butyric Acid {ma/L) X
|_Isovaleric Acid (ma/L) X
Valeric Acid (mJg/L) X
|_Arsenic (ma/L} X
|_Caldum (ma/l.} X
Chromium (mglL) X
Copper (mg/lL ) X
Iron (mg/l) X
Lead (mgl ) X
Magnesium (mg/L) X
_Manganese (ma/L) X
|_Nickel (mg/L) X
Potassium (mg/L) X
Sodum (ma/l.) X
Zinc (ma/L) X
Perimeter Cell Seep Inspecion Nong X
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Table 2: CIL Monitoring Requirments for Leachates Under Permits SW-06/01 and W-88-02 (Rev 7)

March, May, September, November

CI-MPS CI-MPS
Location |.D. Mixed w/ CSWMC & SSWMC Unmixed
Measurement/Analvte Units (24 Hr. Comp.) (24Hr Comp.}
Temperature (Field) (Centigrade) X
|_pH (Field) (SU) X
Specific Cond. (Field) {umhos/cm) X
| REDOX_(Fiel) (mV) X
pH (L ab) (SU) X
Specific Cond b) (umhos/cm) X
|_Alkainty (Total (ma/l) X
Alkafinity (Phenolphth.) (mg/L) X
BOD-5 (ma/L) X
Chioride (mg/L) X
C.0.D (ma/L) X
|_Cvanide (mg/L) X
Nitrogen (Ammonia) (mg/L) X
|_Nitrogen (Nitrate) (mg/L) X
Nitrogen (Organic) (mg/L) X
|_Nitrogen (Kigkiah) (ma/L) X
Phenols (Total) (mg/L) X
Silica (Dissolved) {ma/L) X
|_Sulfate (ma/L) X
Sulfide (mg/L) X
|_Total Organic Carbon (ng/L) X
Total Dissolved Solids {mg/L) X
| Total Suspended Soids (ma/L) X
|_Arsenic (ma/i) X
Cakium (ma/L) X
Chromium (ma/L) X
| Copper (mgiL) X
Iron (ma/L) X
Lead (mg/L) X
Magnesium (mg/L) X
|_Manganese (ma/L) X
Nicke| (mg/L) X
|_Potassium (ma/L) X
Sodium (mg/L) X
Zinc (ma/L) X
|_Perimeter Cel Seep Inspecion None X
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Table 3: CIL Monitoring Requirments for Leachates Under Permits SW-06/01 and W-88-02 (Rev 7) - Continued

February, June, Auqust, December

CI-MPS CI-MPS
Location I.D. Mixed w/ CSWMC & SSWMC Unmixed
Measuremert/Analvte Units {24 Hr. Comp.) (24 Hr. Comp.)

Temperature (Field) (Centigrade) X X
pH (Field) (SU) X X
Specific Cond. (Field) (umhos/cm) X X
REDOX_(Field) (mV) X X
pH (Lab) (SU) X X
Specific Cond. (Lab) (umhos/cm) X X
| Alkalinity (Total) (ma/L) X
Alkalinity (Phenolphth. ) (mg/L) X
BOD-5 {(mg/L) X X
Chloride (ma/L) X
C.O.D. (ma/L) X
Cyanide (mg/L}) X X
| _Nitrogen (Ammonia) (ma/L) X X
|_Nitrogen (Nitrate) (ma/L) X
Nitrogen (Organic) (mg/L) X
Nitrogen (Kjeldahl) (mg/L) X
|_Phenols (Total) (ma/L) X X
Silica (Dissolved) (mg/L) X
Sulfate (ma/L) X
|_Total Organic Carbon (ma/L) X
Dissol ids (ma/L) X

Total Suspended Solids (mg/L) X X
|_Arsenic (ma/L) X X
Cakium (mag/L) X
Chromium (mg/L) X X
Copper (mg/L) X X
Iron (ma/L) X
Lead (mg/L) X X
Magnesium (mg/L} X
| Manganese (ma/L) X
| _Nickel (ma/L) X X
Potassium (mg/L) X
Sodum (ma/L) X
Zing (ma/L) X X
Perimeter Cell Seep Inspecion None X
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Table4: CIL Monitoring Requirments for Leachates Under Permits SW-06/01 and W-88-02 (Rev 7) - Continued

April and October

Cl-MPS CI-MPS
Location 1.D. Mixed w/ CSWMC & SSWMC Unmixed
M ment/, t Units (24 Hr. Comp)) (24 Hr. Comp.)

| Temperature (Field) (Certigrade) X X
pH (Fied) (S X X
Specific Cord, (Field) (umhos/cm) X X
|_REDOX_(Field) (mV) X X
pH (Lab) (SU) X X
|_Specific Cord, (Lab) (umhos/cm) X X
| Alalinity Total (ma/L) X
Akalinity (Phenolphth.) (ma/L) X
BOD-5 (ma/l) X X
Chioride (mg/L) X
CO.D. (ma/L) X
|_Cyanide (ma/L) X X
|_Ntrogen (Ammornia) (ma/L) X X
Ntrogen (Nitrate) (ma/L) X
|_Ntrogen (Organic) (ma/L) X
|_Ntrogen (Kjeldahl) {ma/L) X
|_Pheroks (Total) (ma/L) X X
Phosphate (Ortho) (ma/L) X
|_Phosphoms (Poly Hvdro) (ma/L) X
|_Phospioms (Soluble) (ma/L) X
Phosphorus (Total) (mg/L) X
|_Silica (Dissolved) (ma/L) X
|_Sulfate (ma/L) X
|_Sulfide (ma/L) X
|_Total Omanic Carbon (ma/L) X
|_Total Dissolved Solids (ma/L) X
|_Total Swspended Solids (ma/L) X X
| Acetic Acid (ma/L) X
|_Propionic Add {(ma/L) X
|_isobutyric Acid (mg/L) X
Butwric Add (ma/L) X
Isovaleric Acid (ma/L) X

| Valeric Add {(ma/L) X
| Fwride (ma/L) X
Aluminum (ma/L) X

| _Arsenic (ma/L) X X
Boron (ma/L) X
|_Caldum (ma/L) X
|_Chomium (ma/L) X X
|_Copper (ma/L) X X
L _lon (ma/b) X
| lead (ma/L) X X
Lithiun (mg/L) X

| _Magnesium (ma/L) X
|_Manganese (ma/L) X
Nckel (ma/L) X X
|_Potassium (ma/L) X
Sodium (ma/L) X
Zirc (ma/L) X

i 1Al is for t

AREC S it b LSTIO | et :
49 P is na/l X
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Table 5: DNREC Supplemental Listing for Semi Annual Analysis of Leachates

ModfFied June 2011

VOLATILE ORGANICS

DIOXIN SCREEN

WET CHEMISRTY

1) Acetone 55) 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 157) Cyaride (Total)
2) Acrolein SEM WOLATILES 168} Sufides

3) Acrylmitile 56) Acemphthenz 108) Nirobenzem METALS

4) Benzene 57) Acerpphthvens 105} 2-Ntmophenol 159) Artimorny

5) Bromochloromethane 581 Acetophenang 110} 4-Niophenol 160) Arseric

6} Dichorobromomet hane (Bromodichoromethane) 59) Anthracenz 111} N-Nitrogodimethdamine 161) Barium

7) .Bromoform 60} Benzdine 112) N-Ntmsodi-n-propylaming 162) Beryfiium
8)_Bromonethane 11 Benzo (a)anthacene 113} N-Niosodiphorylanie 163) Cadmium

9) _2-Buarone 62) _Benzo (23 pyrere 114} Pertachiorophenol 164} Chromium (Total) |
10} Carbon disulfide 63} Benzo (b) fluocranthens 115) Phenantrens 165) Cobalt

11) Carbon tetrachloride

Banze {&,h, i} paryiene

116} Phenol

166) Copper

12) CHorobenzane

Benzo (K fluorarthene

117} Phenols (Total)

167) Lead, Total

13) Dibromochioromet hane {Chorodibromomethaneg)

Benzyl Alcohol

118) Pyrang

168} Magnesium

29) 1,2-Dichloropropang 821 1, 2-Bichoroberzens (ortho} i32) alpha-BHC

30) as-1,3-DicHoropropanz 83) 1, 3-Dichlroberzen: (meta) 133} beta-BHC

1 -1,3-Di 84\ 1 4-Dichioroberzene {para) 1341 detta BiL

323 _1.3-Dichioropropere ( [otal) 251 3 3%-DicHombaenzdans 135) gamma BHC {Lianat
33) Diethyl Ether /61 2, 4-Dichiprophenal 136] akpha-CHordana
34) Ethylbenzene 471 Diathyviptthalate 1371 gamma-Chhrdare
35) 2-Hexanone (Methyl butyl ketone) 231 Dimaethoals 138) p.o' DD

36) Methyi lodide (lodomethane) 89) 2. 4-Dimethylphenal 130) 4.4-DDE

37) 4-methyl-2-pertanone 50} Dimettylpithalate 140} 4.4'-DDT

38) Methviere chioride (Dichloromethane) 81} 2 4-Diritrophenol 141 Diekrin
 39)_Stycere 021 2 d-bintratolers 1421 aloba Endoayifan
400 1. 1.1.2-Tetrachioroethare 93} 2 G-Biritotobjers 1431 beta Endoayian
41) 1,1,2,2-Tetrachloroethane Gg4) 1, 2-Diptenvihvdrazne 144) Erdosulfan Suliste
42) Tetrachloroethene 08) Bis{2-ethyhaxylipithalade {45) Endrin

43) Tetrahydrofuran 96} Fluoranthers 1461 Ergdrin Aklehyde
44} Toluene 07) Flyorene 147 Erdrin Ketong

45) Tot. Xylenes 58] Hexachloroberzene 148} Heptachor

46! 1.1 1-Trichloroethanz 05} H&zx:;}chk)robu_aﬁem 401 ?'fz'-?jl!_’r.l(:?for@p(‘:xid@
47) 1.1.2-Trichlorgethane 100} Hexachlrooydopentadiens 1503 Methowctior

48) TricHoroethene 101) Hexachiorosthane i51) Toxaphene

49) TricHoroflworomethane 102) Idems (1,2,.3-0d) pyieng HERBICIDES
50) 1.2 3-Trchiaroprapare 103) | sophorone 152) 2,4-D

51) Vinyl Acetate 1041 2-Mathy-4, 6-Dinitcophenol 153) Dicamba

52) Vinyl chioride

105} 2-Methvinapithalkene

154) Dichloraprop

53) o-wylene

106} 2-NaphthvBming

155) 2.4,5-T

54) mp-xylene

107) Maphthalene

156) 2,4,5-TP (Sivex)
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14} CHoroethane 67) 4-Bromopheny! pheoy ether 119) Pyriding 169} Mercury
15) 2-Ch ] 1 681 Bunvibenad Phtalate 120} 1.2 4. Trichlorobenzens 170) Molvbdenum
16) CHoroform 68} _4-Chioro-3-nethyiohenol 1243 2,45 Thchorophoerol 171} Nickel
17) Methyl chloride (Chloromethans) 70) Bis (2-chloroethoxyl methare 1221 2.4.6-Trichroghenol (2.4.6 T) §172) Selenium
18) 1,2-Dibromo-3-clioropropane 71} Bis (2«chbrosttyl) ether PCBs 173) Silver
19} 1,2-Dibromoethane 72) Bis (2-<chlroisoprapyl ether 123} PCB-1018 174) Thalium
20) Methyene bromide (Dibromomethane) 73) 2-Chloromaphthaiene 124} PCB-1221 175) Tin
21) trans-1,4-Dichboro-2-buene 74} 2-Chkrophenal 125) PCB-1232 176} Vanadium
22) 1,1-Dichloroethare 75) 4-Chloropheny Phenyl Ether 126) PCB-1242 177) Zinc
[ 23) 1.2-Dichioroethane 76)_Chrysere 127) PCB-1248

1-Dichlor 77\ 34 Methvipbenol fm/o-Crasoll B128) PCB-1254
| 25) 1. 2-Dichloroethere 78\ 2-Methyoherol (o-Cresol) 1203 PCB-1260
268) ds-1,2-DicHomeathene 79) Di-n-mwl;_Jhlhame 130) TotalPolycHoriratad Eiﬁhenxl
27) trans-1,2-Dichloroethene 80} Di-n-octyl Phthaiate PESYICIDES
28) 1.3-Dichlropropane #1) Diber (a,.hl anitvacene 1313 Akirin



Tabke 6: Analysis For Spils

| Temporature (Field)

pH (Field)

| Specific Cond. (Field)

| REDOX (Field)

| 0.0, (Fiold) _

L Tuzbidity

[ pH_(Lab)

|_Specific Cond. (Lab)

Total Organic-N

| Total Kiehdah!-N

| B.OD.

C.0.D.

T.0.C

Manganese

| Mercury
| Nickel
|_Potassium
|_Sodium

L Tin__
_Zing

| Aroclor-1016

|_Aroclor-122

| Aroclor-1232
|_Aroclor-1242

Aroclor-1248

EEEE
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ENVIRONMENTAL MONITORING PROGRAM
FORTHE
NORTHERN SOLID WASTE MANAGEV ENT CENTER AT CHERRY ISLAND
(Revision 1 — October 10, 2012)

ATTACHMENT C: Groundwater Monitoring Plan for the Cherry Island Landfill
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Background: Implementation of Slow Purge Method

In October of 1991, the United States Environmental Protection Agency (USEPA) promulgated new
regulations under RCRA called the "Solid Waste Disposal Facility Criteria - 40 CFR-258". These regulations
present the minimum criteria that ow ners and operators of municipal solid w aste landfill units must meet for
protection of the surrounding environment. Some of the criteria covered in this document includes:

Design

Operation

Closure

Post closure care
Monitoring

Record keeping
Financial Assurance

Nookwh=

Although this document explains w hat criteria ow ners and operators have to meet to be in compliance
with these regulations, the document does not present details concerning the selection and implementation of

methodologies to meet compliance.

In 1992, a draft of the "Technical Manual for Solid Waste Disposal Facility Criteria - 40 CFR-258"w as
released to the State Governments for comment.  This DRAFT technical manual discusses methods for
selection of sites, materials, testing requirements, acceptance testing, sampling protocols, and monitoring
requirements.

Review of this DRAFT technical manual, by the Delaware Department of Natural Resources and
Environmental Control (DNREC) and the Delaware Solid Waste Authority (DSWA), raised questions
concerning the benefits of implementing certain sampling protocols put forth within the document. Both
Agencies felt that upgrading the current groundwater monitoring systems w ith dedicated equipment necessary
to comply w ith these protocols would:

1. Add excessive and unnecessary costs to the cumrent Environmental Monitoring Program.
2. Increase the time necessary for sample collection.
3. Not yield fully representative samples.

Due to the presence of fine sands, silts, and clays in the aquifers being monitored at all Delaw are Solid
Waste Authority solid waste management centers, DSWA has Implemented a "Common Sense" approach for
the collection and preparation of groundwvater samples for analysis. Using guidance provided by DNREC, in
1993, DSWA began using slow -purge or micro-purge techniques to collect groundwater samples. These
techniques or sampling protocols were implemented to accomplish the follow ing:

1. Reduce the heavy pieces of field equipment, purge pumps, steam cleaners, and generators needed to
purge wells and decontaminate equipment;

Reduce the number of w ells being sampled;

Eliminate hand bailing;

Significantly reduce time spent purgingw ells;

Reduce or eliminate field filtering as required by 40 CFR-258;

orOD

Both the DNREC and the DSWA understand that these methods may vary significantly from many of the
currently accepted methods. How ever, the hydrogeologic conditions that exist on the Delmarva Peninsula
(and many other locations w here the primary aquifers were formed by w eathering and tidal deposition)
make certain requirements of 40 CFR-258 difficult to meet w ithout modification.
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Vi

Monitoring

Groundw ater samples shall be collected from the groundw ater monitoring locations show n in Figure
1 on page 11 of this plan. These samples shall be analyzed in accordance with the schedules
provided in Table 1 on page 14 of this plan. Sample collection, preservation, Chain-of-Custody,
labeling, shipment, and equip ment decontamination, shall follow the same procedures as outlined in
this Plan.

Analytical Methodology

All samples shall be collected and analyzed using the methods provided in the follow ing
publications:

1. SW-846 (Most Recent Edition) to be used first;

2. 40 CFR-136 (Most Recent HEdition) to be used only if methods are not available in A above;

3. Standard Methods (Most Recent Edition) to be used only if methods are not available in A or B
above;

4. Other methods as jointly approved by DSWA and DNREC to be used only if methods are not
available in A, B, or C above.

Well Head Protection/Security

Well heads at all DSWA facilities meet or exceed the standards setforth in DNREC’s_Delaware
Requlations Governing the Construction and Use of Wells. All monitoring w ells are constructed of
PVC or stainless steel with protective outer steel casings and locking caps. Additionally, most DSWA
wells have additional outer protective casings made of concrete or steel, or concrete pads enclosed by
bollards as shown in Figure 2 on Page 12 of this Plan. All protective steel casings have been ouffitted
with a locking cap, are kept locked using tamper resistant, hardened steel or brass locks. All locks at
the major landfill facilities are keyed alike.

Well Construction

All DSWA wells have been constructed and installed in a manner consistent with the existing
specfications required by DNREC at the time of construction.

Well Locations

The inner well casings of all GMW's being monitored at DSWA facilities have been surveyed
by a land surveyor licensed in the State of Delaw are. All groundwater monitoring w ells have been tied
in to the National Geodetic Vertical Datum and Delaw are State Coordinate plane using standard land
surveying practices. At the time of this plan the coordinate systems being used are the 1927 Delaw are
State Plane coordinate system and 1929 National Geodetic Vertical Datum.

Well Modifications for Current Sampling Protocols

A. No modifications have been made to groundwater monitoring w ells w ith average DTWs greater
than 25 feet.

B. Allwells with an average DTW of 25 feet or less have been modified through the installation of a
3/16" Teflon™ tube extending the entire length of the casing and screen. The tube is plugged at
the lower end to prevent uptake of solids during sampling, and is solid except for a liberally
perforated 2-3 foot section located at mid screen of the well casing. The tube is secured to the
outer steel casing by way of nylon cord and straps as shown in Figure 3 on Page 13 of this Plan.
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VL.

Sample Collection Procedures

The following presents the methods by which DSWA collects or has it's Environmental
monitoring contractors collect groundvater samples from DSWA solid waste manage ment centers. I
is believed that these methods allow for unform sampling of the aquifers without drawing in fine
sediments from the surrounding aquifer, or disturbing sediments present in the well casings.

A. Field Preparation: Mobilization/De mobilization

The following outlines those procedures DSWA requires of it's environmental monitoring
contractors for preparation for the sampling of groundwaters at the DSWA facilities:

1. Standard QA/QC required by the monitoring contractor include:

a.
b.
c.

d.

External audits through certfication programs;
External audits through acceptance of blind samples and round robin testing;
Internal audits through splitting samples and shipping samples to other local and regional

laboratories;
Performance audits of all laboratory personnel and stations.

2. Many times, the bottles used by a confractor for sample collection, shipment, and storage are
purchased pre<cleaned and (some with preservatives added) by an independent company.
How ever, all sampling and field equipment is usually cleaned and maintained by the contractor.
Therefore, as a part of standard quality checks, all bottle shipments should be tested by the
contracted monitoring company on a routine basis for contamination. ¥ the monitoring
company elects to clean their own bottles, quality checks should be standard protocol, and
should be run on every lot washed. As a minimum, the follow ing should be done prior to any
bottles going into the field:

a.

b.
c.

Fresh disposable Nitrile gloves should be wornwhenever handling the glassvare (prior to
and after cleaning);

All labels should be affixed to the bottles prior to issuance tofield crews;

All sample preservatives that can be placed in bottles prior to sample collection should be
done so before the bottles are issued to the field crews. The type and amount of
preservative should be placed on the label immediately prior to or after addition to the
bottle;

Specific analytes and sample locations should be placed on the labels in indelible ink prior
to the bottles leaving the laboratory. Note that all caps for volatile organic samples should
be screwed down tightly prior to labeling to eliminate any airborne volatie contaminants
from the label glues or ink from indelible markers, pens, or type.

3. Preparation of field equipment should include the follow ing:

a.

Cleaning of all manual sampling equipment should include the follow ing procedures:

A general rinse w ithwater to remove debris and solids.
An Alconox Wash.

Sterile rinses with deionized/distilled w ater.

Acid Wash.

Sterile rinses with Deionized/distilled w ater.

Hexane Wash.
3 sterile rinses with deionized/distilled w ater.

NoohwN=
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All acids and chemical rinses used should be GCMS grade or better. The field sampling
crew is required to carry the necessary chemicals and deionized/distilled w ater into the field
in order to clean any materials that may become contaminated during sampling.

b. All pumps and field meters should be cleaned and calibrated prior to each monitoring event
using chemicals and standard procedures recommended by the manufacturer. The
equipment should undergo the same protocols when it is returned to the lab.

¢c. Maintenance and parts replacement should be performed as required by the manufacturers
suggested schedule.

d. The monitoring company is required to retain records of maintenance and calibration
certfication. These records are periodically checked by the DSWA.

e. Allfield equipment should be inspected and tested for proper operation prior to being sent
into the field.

f. The sampling crew is required to carry duplicates of all major pieces of sampling
equipment.

VI, Groundw ater Sample Collection

A. General

During all phases of groundwater monitoring at DSWA facilities, field sampling crews are required
to:

1. Follow the OSHA regulations governing personal health and safety. (Since there have been
no indication of hazardous constituents present in any of the groundwater samples collected at
the DSWA Facilities, personal protection has been maintained at Level D requirements. Hard
hats, safety glasses, safety shoes with steel toes, and protective gloves are the only safety
equipment required at the present time. How ever, should samples show any indication of
being hazardous, the sampling crew & required to move to a more stringent health and safety
program before going further in the monitoring event.)

Generally, a minimum of one pair of Nitrile gloves (iwo are recommended) are to be used
while handling equipment and all phases of the collection, preparation, and shipment of
samples. Gloves are changed between monitoring locations. (e.g. gloves are changed prior to
sample collections and after equipment decontamination.) This insures minimal opportunity for
contamination through handling of samples and equipment by operators.

2. At least one member of the sampling crew collecting samples at DSWA facilities shall carry the
follow ing valid certfications:

a. 40 hour OSHA Emergency Response Program
b. First Aid and CPR.

3. Al monitoring events must be overseen by an individual with a minimum of three years field
experience in the collection, preparation, and shipping of groundw ater samples.

4. The monitoring company shall conduct annual audits of the procedures and equipment being
used by their field crews.

5. DSWA shall conduct random inspections of the field crevs sampling protocols during each
monitoring event.
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B. Gauging

Prior to the collection of any groundwater samples from a DSWA facility, the field
sampling crew is requred to measure the static groundwater levels to 1/100 of a foot in all
groundw ater monitoring w ells on site. The contractor is required to use an electronic water level
indicator dedicated specifically for this purpose. The inner well casings of all groundwater
monitoring wells being monitored at DSWA facilities have been surveyed by a land surveyor
licensed in the State of Delaware. Each is marked with a reference point that is tied into the
National Geodetic Vertical Datum (NGVD). All depth to water readings are to be measured from
these reference points.

The following procedures are used by environmental monitoring contractor’s field
sampling crew s for gauging the groundw ater monitoring w ells prior to collection of samples from
DSWA facilities:

1. The following protocols are to be used by the field sampling crew whenever groundwater
elevations are taken:

a. Allmeasurements at a DSWA site are to be taken on the same day.

b. All GMWs are to be inspected externally and internally for damage, and notations of
physical well inspection entered in the field log prior to and after opening the well casing.

c. Well casings are to be re-locked after measurements have been completed on the w ell.

d. Measurements are to be taken from a reference point marked on the inner casing.

e. A minimum of three measurements are to taken from each well. The location of the well,
and the three measurements are to be recorded in a field log along w ith the time and date.
These readings are to be averaged. The average of these measurements will be used for:

Mapping the potentiometric head elevations of each aqufer.

Tracking groundw ater elevation fluctuations in the aquiers.

Calculating the flow directions and hydraulic gradients of the aqufers.

Entry into a data base for engineering applications as well as possible fate-transport
modeling.

PON=

2. Between each well being sampled, the field sampling crew is required to rinse the electronic
water level indicator thoroughly with deionized-distiled water. i any procedural or well
contamination is suspected, the field sampling crew is required to use the follow ing protocols to
decontaminate the w ater level indicator:

A general rinse w ithwater to remove debris and solids.
AnAlconox Wash.

Sterile rinses with deionized/distilled w ater.

Acid Wash.

Sterile rinses with deionized/distilled w ater.

Hexane Wash.

3 sterile rinses with deionized/distilled w ater.

@"paooo

C. Rurging

After all wells have been gauged, the field sampling crew is to use the following procedures to
collect the groundw ater samples:

1. Forwells with depth to water measurements (DTWs) equal to or less than 25 feet:

The field sampling crew attaches a sterile piece of silicone tubing to the Teflon™ tube installed
in the well. The sample crew attaches a fresh piece of dedicated Teflon™ tubing between the
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outflow of the peristaltic pump and a decontaminated flow -through sample chamber. The
sample chamber contains the follow ing probes and meters:

pH

Dissolved Oxygen

Temperature

Specific Conductance

Oxidation/Reduction Potential

Turbidity (measured initially at the outflow from the sample cell.)

~Po0oTp

For w ells with DTWs greater than 25feet:

The field sampling crew lowers the pump head of an adjustable speed low flow pump down to
the middle of the GMW screen and ties off, clips off, or sets the brake on the hose spool to
maintain the preferred depth. The sample crew affixes a piece of Teflon™ tubing betw een the
outlet of the pump and a decontaminated flow -through sample chamber. The sample chamber
contains the follow ing probes and meters:

pH

Dissolved Oxygen

Temperature

Specific Conductance

Oxidation/Reduction Potential

Turbidity is also measured initially at the outflow fromthe sample cell.

~PoO0TD

. The field sampling crew begins the purge by recording the follow ing:

Date

Start Time

Location

Location Description:

aooo

Well Diameter

Casing Type

Top of Casing

Depth of Well

Depth to Water

Standing Water in Casing

Land Surface Bevation (if necessary)
Sample Methods (Grab, Bailer, Pump, etc...)

ONOOR WD~

. The field sampling crew starts the purge at a flow rate of 1L/Min or less, and records the
follow ing in the field log:

The flow rate setting of the peristaltic pump.
Initial pH

Initial Dissolved Oxygen

Initial Temperature

Initial Specific Conductance

Initial Oxidation/Reduction Potential

g. Initial Turbidity

~eooop

Stabilization of these indicator analytes (except Turbidity) is indicative of unformw ater being
drawn in from the aquifer. Therefore, the well is considered purged after stabilization has
occured. The field sampling crew is required to purge at least 5 minutes, and no longer than
10 minutes at each sampling point.
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5. After purging is complete, the field sampling crew records the follow ing in the field log.

Final pH

Final Dissolved Oxygen

Final Temperature

Final Specific Conductance

Final Oxidation/Reduction Potential

Final Turbidity

Stop time of purge

Total amount of w ater purged (Gallons), and the number of well volumes removed
Any problems encountered during purging including:

~TQ e 000D

1. Mechanical problems/calibration problems.

2. Any strange color, clarity, or odor problems w ith the samples.

3. Any notes on problems with the wells such as the presence of roots, or gravel pack in
the w ells, or damage to the w ell and casing.

D. Well Closeout

1. Upon completion of sampling, the field crew is to rinse off the well plug or expansion cap prior
to replacement in the inner casing, replace or close the outer protective well lid, and re-lock the
well.

2 The field crew shall use decontamination procedures recommended by the equipment
manufacturer.

3. Readings from all equipment are verfied 3X before final acceptance. If readings cannot be
verfied, re-calibration is required. F re-calibration does not result in verfication, the monitoring
company is required to swich to the back-up meter. Although they are generally done more
frequently, calibration checks are required every three samples for most field meters.

Note: If the monitoring event only requires field anaytes, instruments, sample cells, and sample
tubes may be decontaminated between GMWs by flushing thoroughly with deionized-
distilled water. All pump heads, and hosing of the variable speed pump must be thoroughly
rinsed with deionized-distilled water between monitoring paints.

Groungw ater Monitoring Well Sampling

ff the monitoring event requires indicators or indicators/DNREC Supplemental Analysi for
Groundw ater Samples to be collected, the sample crew B required to use fresh or
decontaminated/dedicated sample tubing in the peristaltic pump. Low flow variable speed pumps must
undergo decontamination procedures recommended by the manufacturer. All sample cells are to be
decontaminated using the procedures described in VILA.3.a. above.

The follow ing procedures are to be used by the field sampling crew to collect samples from
DSWA GMW wells during a monitoring event that requires indicators or indicato/DNREC

Supplemental Analysis for Groundw ater Samples analysis to be run on GMW samples:

A. After purging is completed, the field sampling crew shall collect Volatile and Semi-Volatile Organic
samples using the peristaltic pump or variable speed pump at a flow rate of 100 mL/Min or less.
This is done to insure that:

1. Volatile Organic Compounds (VOCs) are not stripped from the samples.
2. Light silts, flocculants, and fine precipitates are not drawn into the sample.
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B. Samples can be collected directly into the bottles, how ever no contact is allow ed between sample
bottle or tubing from the pump. VOC vials are to be checked for air entrainment. If air entrainment
occurs, the sample shall be retaken. After the VOC and Semi-Volatile Organic samples have been
collected, the field crew can increase the flow rate of the pump to expedite the sampling of the
remaining sample types w hich could include:

Heavy Metals and Indicator Metals
Cyanide

Sulfate and Chloride

Nitrate and Ammonia
Radionuclides

All other analytes of interest

QR ON =

The Metals fraction of the samples is to be collected after the Volatile and Semi volatile samples
have been collected. Metals samples are the only type of sample that will be considered for
filtration. Filtration of Metal samples is to be used as a last resort, and will only be allowed under
the follow ing conditions:

1. The turbidity of the sample is >10 NTU's.
2. Reduction in flow rates fail to decrease the Turbidity below 10 NTU's.

If filtration is necessary, the field crew are required to filter the samples through a 0.45 micron
mesh cellulose or glass fiber filter.

C. After the sample is collected, the field crew is to record the flow rate of the peristaltic pump in the
field logs.

D. After collection of each type of sample is completed, the field crew is required to add any
preservatives not added during the bottle prep.

E Labels affixed to any extra bottles that were not prepared in the laboratory, shall be filled out in
indelible ink. Each label is to include the follow ing information:

1. Customer Name or identification

2. Facility Location

3. Sample Collection Location

4. Time

5. Date

6. Analysis Required

7. Preservatives Used

8. Flow rates used for sample collection.

9. Name of Person that collected the sample.
10. Analytes being analyzed for.

F. After the labels are completed, all samples are to be wrapped in bubble wrap, and placed in
shipping boxes containing ice, dry ice, or freezer packs, and preserved at 4° C for shipment.

G. Chain of Custody forms (COC's) are to be filled out w ith the same information listed above. Each
time the sample is transferred, the sample must have a signature of the individual w ho releases
the sample, and one for the individual w ho receives the sample.

H. The field sampling crew then packages the samples and hand delivers, or ships by overnight
express to the contracted analytical laboratory for testing.
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. As the samples arrive at the laboratory, they are to be logged into a laboratory information system
where:

1. They are given sample identification numbers (This number is to be noted on the COC).
2. Their pHand Specific conductance is measured and noted on the COC.
3. They are stored or dispersed to the various laboratory stations for analysis.

J. After the samples are logged in, copies of all completed Field Data Sheets and Field logs are to be
e-mailed to the DSWA via internet in upon completion of the monitoring event.

Quality Assurance/Quality Control

As a minimum, during each monitoring event, the follow ing QA/QC samples are collected, or
prepared and analyzed for the analytes required by State Permits/Regulatory Requirements and
Federal Requirements under 40 CFR-258.

Trip Blanks: One per sampling day per facility

Field Blanks: One per sampling day per facility
Laboratory Duplicates: One per 10 samples analyzed
Surrogate Standards: One per sample set

Surrogate Spike: One per 20 samples

Lab Method Blanks: One per sample set

This analysis is done to insure:

1. Procedures or equipment being used in the sampling, preparation, and shipment train do not cause
degradation of the samples.

2. Procedures or equipment being used in the analysis train do not cause degradation of the
samples.

3. Samples are not contaminated through outside sources.

4. Methods being used for analysis are conducive to the sample matrix.

Supply Disposal

Non-hazardous expendable supplies and equipment used in the collection of samples can be
disposed of at the small load collection station prior to the sampling team leaving the site. Unused or
excess sample that has not contacted sample preservatives can be disposed of at the sample location.
Disposal of hazardous expendable supplies such as excess preservatives are to be taken back to the
laboratory by the sampling team for proper disposal.

Reporting

Results of analysis and discussion of the groundwater monitoring activities shall be included
and discussed in the first quarterly groundw ater monitoring report generated follow ing reception of
the groundw ater monitoring data. The CIL historical groundw ater monitoring database will be
transferred to the Solid and Hazardous Waste Section of the Delaware Department of Natural
Resources and Environmental Control by w ay of electronic media or direct file transfer on a quarterly
basis.

As a final note, the environmental monitoring contractor and confracted laboratory providing
analysis of samples is/are required to retain all field and laboratory records in hard copy format for a
minimum of five years, with magnetic media storage for thirty years.
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CIL Monitoring Requirments For Groundwaters Under Permit SW-06/01

Table 1:

January, July, October
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- MEMORANDUM DELAWARE SOLID WASTE AUTHORITY \

O

- May 23. 2000

TO: Richard P. Watson, P.E., DEE
Chief of Engineering

FROM: Daniel A. Fluman
Supervisor of Environmental Monitoring and Testing

SUBJECT: Future Cherry Island Monitoring Requirements

I have completed an extensive evaluation of all historical Organics, Pesticides,
Cyanide and Metals data for all groundwater samples collected between the October 1983
site investigation and April 2000. The evaluation included filtering out all detects in the
historical files, and then verifying these values against the hardcopies retained in our
library. The results of this evaluation lead me to conclude that Table 2 analysis of
groundwaters is unnecessary for CIL and that we should petition DNREC to remove this

analysis from the groundwater monitoring program.

Applicable Regulatory Criteria

Since there are no potable water sources below Cherry Island, and use of any
water is limited to industrial withdraw from the Potomac. this review was based on the
possible effects of contaminated groundwater discharging to surrounding surfacewaters
(i.e. the Christina and Delaware Rivers). DNREC has established surface water criteria
in their regulations State of Delaware Surface Water Qualitv Standards (amended
8/11/99) ( SWQS). The criteria presented in the SWQS are based on the chronic and
acule effects cenain organic compounds and metals have on freshwater and marine
organisms. In the case of VOCs. SVOC’'s and BNAs, no discharge limits have been
established for any of the organic compounds detected in groundwaters below the CIL.
When considering metals. the levels for chronic freshwater criterion was chosen as a
basis for data comparison as these levels are lower than many of the marine criterion.

Organics Review

The organics analysis run on groundwater samples over the past |8 years included the
USEPA Priority Pollutants listing (prior to 1996) and DNREC Table 2 analvies (1996 -
present). Due to the lack of freshwater discharge limits. {ow percentage of organics which

have heen detected over the past 18 vears. and the low levels at which these have been



C

deiected, evaluation of the data was based solely on presence or absence of the organic
compound in the sample and it's concentration. The following summarizes the data

review for organics analvsis

Of the 9.230 organics tests run on groundwaler samples from 23 existing or now \

abandoned wells. 9.174 (99.4%) were non-detect.
18 organic compounds were detected a total of 56 times of which 6 detects (10.7%)

were at their mdl.

With the piccption of two locations (new wells C-113 & C-155) which show rapidlv
declining trends. there is no consistency to the location or concentration of the
organics detected around the site.

Twenty (20) of the detections (36%) were of common laboratory/field contaminants -
Acetone, Methylene chloride and Bis(2-ethylhexyl)phthalate .

Eight (8) of the detections (14%) probably resulted from weathering of fuels or
degreasing agents, (Tetrachloroethylene, Ethylbenzene, Benzene and Toluene).
Sixteen (16) of the detections (24%) were in locations upgradient to landfill. in areas
far away from where landfilling activities were taking place, or were detected too
early to be caused by filling activities.

In only four cases (9%) did the concentration of an analyte exceed 0.1 mg/L. All
such detects were common laboratory contaminants.

91% of detected analytes were less than 0.05 mg/L.

48% of the analytes detected were at or below 0.0! mg/L.

Metals and Cyanide Review

When evaluating metals detected over the past 18 years, the following technique was
used to filter and evaluate metals data collected for samples 1aken from CIL wells:

].
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Metals analyses were separated into “Common Metals” and “Criteria Metals™ having
an established Freshwater Chronic Criterion (FCC) level.

Common metals are those which normally show up in soils throughout Delaware.
These metals include Ba. Ca, Co, Fe, Mg, Mn, K, and Na. Common metals
accounted for 1.973 (32.7%) of the 6.027metals analysis run on groundwater samples
from CIL. These were filtered from the data and not considered for this evaluation.

Criteria metals included. As. Cd, Cr. Cu. Pb. Hg. Ni. Se, Ag, Zn. Additional metals
reviewed and listed as “other metals™ below, but which have no limits were Sb, Be.
and Mo. Tl and V. Limits given for As. Cr. Cvanide, Hg, and Se were established
values. Limits for Cd. Cr. Cu. Pb, Ni, Ag. and Zn were based on equations for each
analyte listed in Table |. The equations are based on the effects of Hardness on the
criterion metal. In most cases. the average Hardness was used. In cases where

[
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Hardness data was nol available or could not be calculated. Total Alkalinity (as

CaCO3) was substituted for Hardness. (comparisons indicate that the averages for
Hardness and Total Alkalinity in the nominal range of 4.5 to 8.5 are very close). The

following describes the results of the data review:

After removal of the common metals from the data reviewed. 4.054 Criteria or

“other” metals remained for review.
Review of the Criteria and “other metals” indicated the results for 3.628 (89.3%)

were non-detects.
Of the 428 (10.5%) samples which resulted in detections, only 94 (22%) have

concentrations of metals exceeding their FCC.
Of the 94 values which exceeded their FCC. only 10 values (10.1%) did not have

“pre-existing” levels of the metals. Pre-existing means:

metals were detected during the initial site investigation;
metals were detected in wells upgradient from landfilling activities;
metals were detected in wells too far away at the time of detection to be

caused by landfilling activities.

W -

Of the 428 detections, only 10 values (2.3% of the total detections) did not meet
the pre-existing criteria above, and exceeded their FCC.

Of the 4,054 Criteria Metals tests run over 18 years, only 0.25% tests did not meet
the pre-existing criteria and resulted in exceedences of the FCC.

Be and Mo were never detected in any samples tested.

Sb was only detected once, in the 323 times it was tested for.

Pre-existing detections of Criteria Metals can be found in data for the Potomac,

Columbia Aquifers, and dredge spoils.
Criteria metals having a FCC have been detected only 11 times in the past five

vears.
Historically, seventy-seven (77) CIL groundwater samples have been tested for
Cyanide. To date it has been detected 4 times (5%), and has exceeded it's FCC of
0.0052 wwice (0.006 and 0.009 mg/L).

Except for recently installed wells. the background levels of Criteria Metals
present in groundwater samples was considerably higher than levels of detects in

recent years.

Conclusions

When considering this information. it is unlikely that landfilling activities at CIL are
the source of organics detected in groundwater samples taken from Cherry Island. The
data indicates that the organics were present prior 10 the site being used for the disposal
of MSW. and are most likely coming from the dredge materials. Metals detected in the
wells are most likely coming from the dredge spoils as well. The fine grained sediments
making up the dredge spoils are primarily composed of silts, sands. and direct discharge

i



of waste from industries and POTWSs which have been established along the Delaware
and Christina Rivers over the past several hundred vears. Up until the 1970s very few
regulations existed to keep industries from directly discharging waste into the rivers.

Other considerations for elimination of DNREC Table 2 analytes include:

I.

=
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One of the reasons Cherry Island was selecied for establishing a landfill was the
groundwater was of poor quality and not potable.

The weight ‘of the landfill is compressing dredge water from the spoil materials and
forcing it up into the leachate collection systems of the cells. From there, the dredge
water is transported to the Wilmington Wastewater Treatment Plant. Therefore, CIL
is actually intercepting and removing potential contaminants from the spoils before

they can reach the Delaware and Christina Rivers.
This compaction of the underlying spoils by the landfill is establishing the natural

liner.

Due to the neutral to higher pH and availability of anions in established landfills, the
landfill itself acts as a sink for most metals. Therefore, given some retention time,
most of the heavy metals which can form salts will become permanently locked up
within the landfill mass.

Eventually, sometime after landfilling at Cherry Island has been completed. the
upward gradient caused by landfilling activities should reverse. The water from the
spoils will begin to move downward towards the Columbia and Potomac aquifers
again. With the natural liner established, the leachate will continue to be pumped to
the City of Wilmington's wastewater treatment plant for disposal.
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