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Objective of Monitoring Program

‘The objective of your site monitoring program should be to
obtain samples of water that are consistently representative of
actual groundwater.’
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Achievement?

Procedures
Documentation

Best Practices

. Communication
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1. Procedures
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EMP and SAP

« Environmental Monitoring Plan
(EMP) — describes site
conditions, monitoring and
reporting frequency, what
samples are collected (Part
363-4.6(f))

« Site Analytical Plan (SAP)-—
specifies sample collection
procedures and laboratory
requirements (Part 363-4.6(Qg))
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1.1 EMP Components



Water Quality Monitoring Programs

« EXisting water quality database: preoperational,
expansions, permit renewals

« QOperational water guality program: to be conducted during
operation, closure, and post-closure.

 Contingency water quality program: to be conducted when
a significant increase over the existing water quality trigger
value.
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5
Existing Water Quality Program

* -Must establish an existing water quality database to
characterize site geochemistry
* -Preliminary evaluation

« -Trigger value development (1 round expanded, 3 round
baseline+) at all environmental monitoring points

 Non-detects
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Statistical Requirements for Trigger Values
* For each data set, mean, standard deviation and coefficient of
variation must be calculated.
 Type A Trigger Value:
= Coefficient of variation <0.5 or less than 15% non-detects
* Trigger value is mean value plus 3 standard deviations
 Type B Trigger Value:
= Coefficient of variation >0.5 or more than 15% non-detects
= Trigger values the 90" percentile of the data set
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Subpart 360.4(0)(5) Transition Regulations

‘Existing landfills which have prior department approval of the
existing water gquality database described in subpart 363-
7.4(c)(1) of this Title may continue to utilize those established
Statistical trigger values for compliance purposes.’




Permit renewal/modification or Expansions

« Updated Facility Manual requires updated EMP & SAP
= Establish trigger values for all expanded parameters

» 1St round should be done during the next quarterly
sampling event after permit renewal.

« Expansions into areas without EWQ database:
New wells require sampling for full expanded parameter
list
Four rounds need to be completed (expanded, 3x
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Operational Water Quality Program

« Goal is to distinguish facility derived contamination from
existing water quality using trigger values.

* Quarterly — 1x baseline & 3 routine parameters
« Conditions for semiannual baseline sampling
* Omit winter round

« 90 days to compare to trigger values and 14 days to notify
department

« Contingency plan gu:v
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Contingency Water Quality Program

« Conducted when there is a significant increase over the
existing water quality value.

« 90 days to monitor for expanded parameters

* Recelve results and 14 days to review

* 90 days to resample all wells and annually expanded
« Continue monitoring or corrective measures
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Water Quality Analysis Tables

Baseline

Parameters
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Routine Parameters

TABLE 1: ROUTINE PARAMETERS '

Common Name (and CAS number, as appropriate)2

Field Parameters:

Static water level (in wells and sumps)
Specific Conductance

Temperature

Floaters or Sinkers 3
Temperature

pH
Eh
Dissolved O)cygen4

Field Observations ®
Turbidity

Leachate Indicators:

Total Kjeldahl Nitrogen
Ammonia (7664-41-7)
Nitrate

Chemical Oxygen Demand

Biochemical Oxygen Demand (BODs)

Total Organic Carbon
Total Dissolved Solids
Sulfate

Alkalinity

Phenols (108-95-2)
Chloride

Bromide (24959-67-9)
Total hardness as CaCOs3

Inorganic Parameters (total):
Arsenic

Cadmium

Calcium

Iron

Lead

Magnesium
Manganese
Potassium

Sodium




Baseline Parameters

TABLE 2A: BASELINE PARAMETERS: Field Parameters, Leachate Indicators, and Inorganic Parameters ©

Common Name (and CAS number, as appropriate) ’

Field Parameters: Leachate Indicators: Inorganic Parameters (total unless otherwise noted):
Static water level (in wells and sumps) Total Kjeldahl Nitrogen Aluminum

Specific Conductance Ammonia (7664-41-7) Antimony

Temperature Nitrate Arsenic

Floaters or Sinkers 8 Chemical Oxygen Demand Barium

Temperature Biochemical Oxygen Demand (BODs) Beryllium

pH Total Organic Carbon Cadmium
Eh Total Dissolved Solids Calcium
Dissolved Oxygen © Sulfate Chromium

Field Observations 1° Alkalinity Chromium (Hexavalent) 11
Turbidity Phenols (108-95-2) Cobalt
Chloride Copper
Bromide (24959-67-9) Cyanide
Total hardness as CaCOj Iron
Color Lead
Boron (7440-42-8) Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc




Baseline Parameters continued...

TABLE 2B: BASELINE PARAMETERS: Organic Parameters 12

Common Name (and CAS number, as appropriate) 13

QOrganic Parameters:

Acetone (67-64-1) 1,1-Dichloroethane; Ethylidene chloride (75-34-3) Styrene (100-42-5)

Acrylonitrile (107-13-1) 1,2-Dichloroethane; Ethylene dichloride (107-06-02) 1,1,1,2-Tetrachloroethane (630-20-6)

Benzene (71-43-2) 1,1-Dichloroethylene; 1,1-Dichloroethene; Vinylidene 1,1,2,2-Tetrachloroethane (79-34-5)
chloride (75-35-4)

Bromochloromethane (74-97-5) cis-1,2-Dichloroethylene; cis-1,2-Dichloroethene (156-59- Tetrachloroethylene; Tetrachloroethene;
2) Perchloroethylene (127-18-4)

Bromodichloromethane (75-27-4) trans-1,2-Dichloroethylene; trans-1,2-Dichloroethene Toluene (108-88-3)
(156-60-2)

Bromoform; Tribromomethane (75-25-2) 1,2-Dichloropropane; Propylene dichloride (78-87-5) 1,1,1-Trichloroethane; Methylchloroform (71-55-6)

Carbon disulfide (75-15-0) cis-1,3-Dichloropropene (10061-01-5) 1,1,2-Trichloroethane (79-00-5)

Carbon tetrachloride (56-23-5) trans-1,3-Dichloropropene (10061-02-6) Trichloroethylene; Trichloroethene (79-01-6)

Chlorobenzene (108-90-7) Ethylbenzene (100-41-4) Trichlorofluoromethane; CFC-11 (75-69-4)

Chloroethane; Ethyl chloride (75-00-3) 2-Hexanone; Methyl butyl ketone (591-78-6) 1,2,3-Trichloropropane (96-18-4)

Chloroform; Trichloromethane (67-66-3) Methyl bromide; Bromomethane (74-83-9) Vinyl acetate (108-05-4)

Dibromochloromethane; Chlorodibromomethane Methyl chloride; Chloromethane (74-87-3) Vinyl chloride; Chloroethene (75-01-4)

(124-48-1)

1,2-Dibromo-3-chloropropane; DBCP (96-12-8) Methylene bromide; Dibro- momethane (74-95-3) Xylenes (1330-20-7)

1,2-Dibromoethane; Ethylene dibromide; EDB Methylene chloride; Dichloromethane (75-09-2)

(106-93-4)

o-Dichlorobenzene; 1,2-Dichlorobenzene (95-50- Methyl ethyl ketone; MEK; 2-Butanone (78-93-3)

1)

p-Dichlorobenzene; 1,4-Dichlorobenzene (106- Methyl lodide; lodomethane (74-88-4)

46-7)

trans-1,4-Dichloro-2-butene (110-57-6) 4-Methyl-2-pentanone; Methyl isobutyl ketone (108-10-1)




Expanded Parameters

TABLE 3A: EXPANDED PARAMETERS: Field Parameters, Leachate Indicators, Radionuclides, and Inorganic Parameters 14

Common Name (and CAS number, as appropriate) 15

Field Parameters:

Static water level (in wells and sumps)
Specific Conductance
Temperature

Floaters or Sinkers 17

Temperature
pH
Eh

Dissolved Oxygen 18

Field Observations 19

Turbidity

Leachate Indicators:

Total Kjeldahl Nitrogen
Ammonia (7664-41-7)
Nitrate

Chemical Oxygen Demand
Biochemical Oxygen Demand (BODs5)
Total Organic Carbon

Total Dissolved Solids
Sulfate

Alkalinity

Phenols (108-95-2)
Chloride

Bromide (24959-67-9)
Total hardness as CaCO5

Color
Boron (7440-42-8)

Inorganic Parameters: (total unless

otherwise noted):
Aluminum
Antimony
Arsenic

Barium

Beryllium

Cadmium
Calcium
Chromium

Chromium (Hexavalent) 20
Cobalt

Copper

Cyanide

Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Tin
Vanadium
Zinc

Radionuclides 18
Radium-226 per EPA 903.1
Radium-228 per EPA 904.0
Total Uranium per EPA 908.0




Expanded Parameters...much longer list
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Emerging Contaminants

TABLE 3B: EXPANDED PARAMETERS: Organic Parameters 21

« PFAS — Forever Chemicals
* 1,4-Dioxane

' Xylene (total)

 + Radionuclides | 2
Per- and polyfluoroalkyl substances <*
« Two sets of samples o 14Dioxane (12391-1)

required
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Surface Water Sampling

* All surface water bodies that may be significantly
affected by a contaminant release from the facility
should be included.

e Streams, standing water bodies and groundwater
seeps. ' |

* Iron flocs
* Sediment sampling
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Leachate Sampling

* Primary leachate = expanded parameters
 Secondary leachate = baseline parameters

* Semiannual or annual sampling

* Special requirements in an ALR exceedance event
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Condensate Sampling

 Semiannual expanded parameter
 Modified schedule with DEC approval




1.2 SAP Components



Field Sampling Procedures

* Detailed SOP should be outlined
« Purging requirements
« Sample collection methods
« Special considerations
e Storage
* Preservation
« Transportation
WHY? - Consistency
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PFAS Field Sampling Procedures

« Are sampling personnel doing everything correctly?

« Personal care products, no fabric softener, washed
clothes.

* No insect repellents or sunscreen.

* No lunch in the cooler or eating around samples.
« Special sampling equipment.

* No latex gloves — powderless nitrile cloves.
 Clipboard, recycled paper products.
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Laboratory Procedures

« Laboratory should have certified ELAP certification
* Detailed SOP including the following:

* Receipt, storage and handling of samples
Holding time requirements
Reagents
Equipment calibration
Analysis methods — defined by regulations
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Data Validation & Data Usability Analysis

« What Is data validation?
« Who can do it?

« Data usabllity — do the results make sense?

* Look at field duplicates, trip blanks, equipment
blank, field blanks, MS/MSD.




2. Documentation
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Types of Documentation

« Well drilling and installation details
* Field sampling data sheet
« Chain of custody sheet

* Reports
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PROJECTNAME:  NYSDEC Inactive Landfill nitintive Begon |

SAND and Silt, fine to mediume angular
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FIELD SAMPLING DATA SHEET

SITE: SAMPLE LOCATION:
CLIENT: JOB #:
Weather Conditions: Temperature:

SAMPLE TYPE: bwaate: Surface Water

PURGING METHOD
Equipment: Submersible A Lift Systom

Foot Vale Peristaltic Pump
Bladder Pump Grab
o Of Water To Be Purged |
ne of Water Purged |

Did well pur

Equipment:

Peristaltic Pump

SAMPLING DATA
Sample Appearance

Samples Del
COMMENTS:
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Fax: 612-607-6344

: Phone: 612-607-6400 hitps:www pacelabs com! Doc # 380 Rev 1_03242017
,ffée,qmmmr“ . =

CHAIN OF CUSTODY RECORD (Mew York)

1800 Elm Street 5E N :
minneapolis, MN 55414 age_of____

= of Containers

* preservation Code

* Container Code

AMALYSIS REQUESTED Dissolved Metals samples
LI Fietd Fittered

[ Labto Filser
Project Mumber:

Pace Analytical Quote Hame/Humber: JoLF Like Data Phg Requinsd: [l |:| Field Filtkered
Invoice Recipient: Email Ta: |:| Lab to Filter
Samnplad By: o To &

Pace Analytical o — Beginning Ending
Work Orderg Climnt Sample: ID 7 Description Digte/Time | Date Time Composite | Grab Code

Contact: https:/fwww. pacelabs. comicontact-us/contact-environmental-sciences/

Address:
phone:

Project Location:

! Matrix Codes:
GW = Ground Water
W = Waste Water
DW= Drinking Water
A = Air

5= Soil

SL = Sludge

S0L = Solid

0 = Other (please
define)

3

* preservation Codes:
1= loed
H = HCL
M = mathanol
H = Hitric acid
S = sulfuric acid
B = Sodium Bisulfate
X = sodium Hydroxide
T = Sodium
Thiosulfate
Comments: 0 = other (please
Please use the following codes to indicate possible sample concentration definz)
within the Conc Code column above:
H - High; M - Medium; L - Low; C - Clean; U - Unknown

4 container Codes:
A = amber Glass

relinquished by: (signature) Date/Time: _...I. ram & Regulatory informa G = Glass

AW STDS [[] Wy TOGS £ ! Enhanced Data Package ;:_PI:;:;;E

WYL Sewer Discharge [ | WY CP-54 NYSDECEQUISEDD| "oy

Part 360 GW {Landfill) EQuIS (Standard) EDD S = Summa Canister
NY Restricted Use

MY Regulatory EDD T = Tedlar Bag
MY Unrestricted Use NY Regs Hits-only gpp| O = Other (please
HY Part 375

Received by: (signature) Diate./ Time:

Relinquished by: {signature] Cate/ Time:

Dooon

define)

Received by: (signature) Cate/ Time:

[EI_II_II_II_IT O

Department of
Environmental
Received by: (signature) Date/ Time: [ rFederal [ =211 [] school [] amrs-Lap,ee [ wonsaxhist Conservation
[ ity [] erownfield [0 we1a

relinguished by: (signature) Date/ Time: Praject Entity other PCB ONLY
|:| Government |:| Municipality D AMWRA |:| WRTA |:| Chromatogram D Souhlet




Quarterly Reporting Requirements

= Reports due to DEC within 90 days of sampling
= Summary table with sampling information

= Tables or graphs with comparison to trigger values, state
standards, and upgradient values

= Summary of any notable exceedances and next steps
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Annual Reporting Requirements

= Summary report and changes throughout the year
» Significant events — petroleum spills around wells

= An updated historical water quality monitoring table for
each parameter that has been detected at least once at
one or more monitoring points.
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3. Best Practices
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Sampling
* Order of Sampling

= Upgradient to Down Gradient

= | east to Most Contaminated
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Preferred Sampling Collection

Samples should be collected and containerized in the order of the volatilization
sensitivity of the parameters. The general preferred order of collection is as follows:

Purgeable volatile organics
Total organic carbon (TOC)
Extractable organics

Total metals

Dissolved metals

Phenols

Cyanide

Sulfate and chloride
Turbidity

Nitrate and ammonia

Any other parameters

O
O
O
O
O
O
O
O
O
O
O




Monitoring Well Maintenance

* Easily accessible

e Cleared of brush &
debris

e Label visible

 Locked & secured
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Monitoring Wells — Visibility is Key

* Visible placards

[ Conservatio
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4. Communication
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DEC Point of View

* Q2 sampling : Apr-June VOC hit

* Q2 report : end of Sept submittal

* Q3 sampling : July-Sept VOC not sampled

* Q3 report : end of Dec submittal

* Q4 sampling : Oct-Dec VOC not sampled

* 6-8 months of no data due to lack of communication
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Communication Is important

« Separate entities working together
Landfill operator

Consultant

Sampling crew

Laboratory

Regulators

a bk wbdPE
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Summary

« Communicate with your regulators

* Know your SAP & EMP

 Document EVERYTHING

* Maintain your wells and surrounding areas

* Be active about the new regs and what is expected of your

Elplelill
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Thank You
* Francesca King, P.G. Connect with us:
: : Facebook: www.facebook.com/NYSDEC
* Professional GeOIOg'St 1 Twitter: twitter.com/NYSDEC
 Region 1 Stony Brook Office Flickr: www.flickr.com/photos/nysdec

e francesca.king@dec.ny.gov
* 631-444-0379
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