
December 21, 2015 

Mr. Ervin Lane 

Compliance Hydrogeologist  
NC DENR – Division of Waste Management/Solid Waste Section 

1646 Mail Service Center 
Raleigh, North Carolina 27699-1646 

RE:  Watauga County Transfer Station 

Response to Compliance Inspection Report dated November 20, 2015 & 

Sampling and Analysis Plan for Soil Sampling 
Draper Aden Associates Project No.6520-39 

Dear Mr. Lane: 

The following information outlines a basic Sampling and Analysis Plan (SAP) developed 
in response to observations of leakage from solid waste collection trailers at the Watauga County 
Transfer Station as outlined in the North Carolina Department of Natural Resources’ (NCDENR) 

Compliance Inspection Report dated November 20, 2015 (attached).   As required in the inspection 
report, NCDENR was contacted by the County on November 20 for further guidance on required 

actions with the next step being submittal of this SAP.  Additional guidance (i.e., sample 
parameters and comparative values for evaluating data) was provided during our call on November 
24, 2015 and incorporated into the SAP where appropriate. 

The purpose of the site investigation is to identify potential impact to soil near the trailers 

from the release of liquids that came in contact with municipal solid waste.  Upon approval of the 
SAP, the County will initiate field efforts and sampling to address the noted release.   

Background 

The Watauga County Transfer Station collects municipal solid waste for transport to the Foothills 
Environmental MSW landfill (Permit # 14-03) in Lenoir, NC for disposal.  The waste, once 
collected, is staged in trailers outside the bailing/recycling building for future hauling by a 

subcontractor.  The trailers, once full are covered with a tarp.  The attached map illustrates the 
location of the trailers staged for transport relative to facility operations (Figure 1). 

On November 10, 2015, an inspector from NC DENR observed liquid discharging from the loaded 
trailers onto the asphalt paved staging area and flowing toward a vegetative slope bordering the 

parking area.  This liquid, present due to significant recent rainfall in the area, is considered 
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leachate by NCDENR since it has come in contact with the waste stored in the trailers.  The amount 
of liquid discharged is unknown, but is believed to be between 5-15 gallons total.   

The observations were brought to the attention of facility staff and the hauling contractor during 

the inspection.  According to facility personnel, the issue has been resolved and all trailers repaired 
to eliminate potential leakage in the future.  Nonetheless, Watauga County was asked to address 
potential impact resulting from the observed release.  The following outlines the proposed 

sampling and analysis in response the release and is based on information provided by Watauga 
County and our conversation on November 24, 2015. 

Sample Area and Sample Methodology 

Based on boring logs from wells and gas probes installed at the site, soil depth is generally greater 
than 10 feet and depth to groundwater in the vicinity of the project area is expected to be 

approximately 20’ below the ground surface.  Generally shallow soils observed include silty fine 
sands, which should accessible for sampling by hand-held equipment (e.g., soil auger) unless 
freeze conditions are encountered.   

Surface water flows from south to north across the parking area which is graded to support surface 

water movement away from the building and staging areas.  Based on the assumed volume of 
discharge, nature of soil at the site, and the flow direction across the parking lot an area 
approximately 100’ in length and 25’ wide was defined as the initial sampling area (Figure 1).  

If field observations indicate potential impact beyond the defined investigation area additiona l 

samples may be collected and submitted for analysis.  However, a maximum of 10 samples will 
be chosen for laboratory analysis at this stage of the investigation.  Within the area of investigat ion, 
three to five samples will be collected along the linear edge of the parking area.  Since sediment 

build-up was also observed within the parking area during the inspection, one sample of sediment 
from the surface of the asphalt pavement closest to the vegetative investigation area will be 

collected for laboratory analysis if enough material is available.  The remaining samples will be 
used to assess the extent of potential impact area.   

As discussed on November 24, 2015, the initial investigation will include soil sampling within the 
top 0-6” but below the roots of any grasses or scrub vegetation.  The use of a Photoioniza t ion 

detector will be included to aid in field observations.  If field observations indicate potential impact 
deeper than 6”, deeper samples will be collected at the discretion of the field crew based on the 
extent of potential impact observed and available resources.  Groundwater and surface water 

sampling is excluded from this investigation at this time.  Additional sampling of deeper soil, areas 
beyond the extent of the initial sampling area, groundwater, or surface water may be recommended 

based on the findings of this investigation.   

Samples will be collected using a hand held soil auger or hand trowel in general conformance with 

NCDENR’s Solid Waste Section Guidelines for Groundwater, Soil, and Surface Water Sampling 
dated April 2008 (attached), Draper Aden Associates standard operating procedures (SOP) for soil 

sampling (attached), and EPA guidelines.  The use of mechanical sampling equipment (i.e., direct 
push or split-spoon sampling) is excluded from this initial investigation.  Deviations from the 
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NCDENR guidance and/or DAA SOPs will be provided in the summary of findings report at the 
end of this investigation.   

Based on the nature of sampling (minimal disturbance, minimal decontamination liquids 

generated) limited investigation derived waste generated will be thin spread onto the surface within 
the investigation area.  Used sample supplies (e.g., used gloves, single use soil sampling 
equipment) will be discarded in waste dumpsters on site.   

Laboratory Analysis 

As requested by NCDENR, soil samples will be analyzed for inorganic and organic parameters 
listed on Appendix I of 40 CFR 258 (attached).  Since the liquid has been in contact with waste, 

NCDENR has also requested analysis of parameters BOD, COD, and total Phosphorus.  Analyt ica l 
methods include SW-846 Method 6020A for inorganic parameters, Method 8260B/5035 for 

organic parameters, EPA Method 365.4 for total Phosphorous.  Leaching methods will be utilized 
to prepare soil samples for BOD/COD analysis by Method 5210B.  All samples collected for 
laboratory analysis will be analyzed for Appendix I parameters.  Three samples will be chosen for 

the BOD/COD and total Phosphorus analysis.   

At the start of this project, Draper Aden Associates contacted CompuChem Labs of Cary, North 
Carolina, which is a certified laboratory in North Carolina for information regarding soil reporting 
limits.  The laboratory indicated that they can analyze and report results for all parameters listed 

on the Appendix I list, except 1,2,3-trichloropropane and vinyl chloride that meet the comparative 
values specified above.  NCDENR indicated that CompuChem may be used for the laboratory 

analysis of Appendix I parameters.  Since there are no comparative values for BOD, COD, and 
total Phosphorus an alternate laboratory certified in North Carolina may be used for that analysis, 
but has not been identified at this time.    

Data Evaluation 

As stated previously, the purpose of this investigation is to identify potential impact to nearby soil 
from the release of liquids through the waste containment trailers.  To assist in that evaluation, 

data will be compared to NCDENR’s Preliminary Soil Remediation Goals dated September 2015 
(attached).  Specifically, data will be compared to Preliminary Residential Health Based Soil 

Remediation Goals or Protection of Groundwater, whichever is lower.  There are no comparative 
limits for chromium, BOD, COD, or total phosphorus; for these parameters detections will be 
noted in the final report.   

Final Report 

Data collected will be provided to NCDENR in a final report of findings.  The final report will 
include a comparison of detected parameters relative to comparative values, where applicable. ).  

A summary of sampling methods and field observations will also be included.  A recommendation 
for further action (i.e., additional sampling, removal of impacted soil) will be included, if 

applicable based on the findings.  However, input from NCDENR will be required prior to 
initiating additional action. 
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Timeline 

The following outlines the time 

 The County will initiate field activities and sampling within 10 days of approval of this

SAP unless weather conditions preclude sampling (i.e., hazardous or icy conditions).
NCDENR will be notified of any weather related delays.

 Laboratory analytical data is anticipated within 30 days of sampling, however it can be
variable.

 A final report of findings will be submitted to NCDENR within two to four weeks of receipt

of the laboratory data.

Please feel free to contact me at 540-552-0444 if you have any questions regarding the 
content of this letter.   

Sincerely, 
DRAPER ADEN ASSOCIATES 

Karen M. Weber, P.G. 
Senior Project Geologist 

Attachments:   Figure 1 – Soil Sampling Area 

Inspection Report/Notice of Violation dated November 20, 2015 
NCDENR Guidelines for Groundwater, Soil, and Surface Water Sampling 

Draper Aden Associates SOP for Surface and Shallow Soil Sample Collection 
Appendix I Constituent List 
NCDENR Preliminary Soil Remediation Goals – September 2015 

cc: Mr. J.V. Potter, Watauga County 

Ms. Donna Watson, Watauga County 
Mr. Srikanth Nathella, Draper Aden Associates 
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Director

State of North Carolina | Environmental Quality | Waste Management 
610 East Center Avenue, Suite 301 | Mooresville, NC 28115 

704 663 1699   T 

November 20, 2015 

CERTIFIED MAIL:  7015 1520 0002 8376 1527 
RETURN RECEIPT REQUESTED 

Mr. Deron Geouque, Watauga County Manager 
814 West King Street, Suite 205 
Boone, North Carolina 28607 

CERTIFIED MAIL:  7015 1520 0002 8376 1534 
RETURN RECEIPT REQUESTED 

Mr. J.V. Potter, Operations Service Director 
336 Landfill Road 
Boone, North Carolina 28607  

SUBJECT:  Notice of Violation 
Compliance Inspection Report 
Watauga County Transfer Station 
Permit ID#:  9503T-TRANSFER-1996 
Watauga County 

Dear Sirs: 

On November 10, 2015, Charles Gerstell, Environmental Senior Specialist, representing the 
State of North Carolina, Division of Waste Management Solid Waste Section, inspected the 
above referenced facility for compliance with North Carolina solid waste statues and rules. Mr. 
J.V. Potter was present and represented the Watauga County Transfer Station during this 
inspection.  The following violations were noted: 

A. SL2013-413, Section 59.2(c), in amending 15A NCAC 13B .0105, requires that vehicles 
or containers used for the collection and transportation of solid waste to “be designed and 
maintained to be leak-resistant in accordance with industry standards.” 

Watauga County in in violation of Section 59.2(c) in that leachate was observed actively 
leaking from loaded trailers being used at Watauga County Transfer Facility to collect 
and transport solid waste.  Leachate was observed flowing across the pavement to the 
edge of a vegetated area to the north and then flowing east to an excavated area within 
the vegetated area.
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State of North Carolina | Environmental Quality | Waste Management 
610 East Center Avenue, Suite 301 | Mooresville, NC 28115 

704 663 1699   T 

Based upon the foregoing, within 10-days of receipt of this Notice of Violation, Watauga County 
shall come into compliance with all the requirements of the regulations in SL2013-413, Section 
59.2(c) by completing the following: 
 
1. Contact Ervin Lane, Compliance Hydrogeologist, to determine the requirements for a soil 

sampling plan in order to determine the impact of the leachate release.  
 

Ervin Lane, Compliance Hydrogeologist 
Division of Waste Management/Solid Waste Section 

1646 Mail Service Center 
Raleigh, North Carolina 27699-1646 

(919) 707-8288 
 
The item(s) listed above were observed by Section staff and require action on behalf of the 
facility in order to come into or maintain compliance with the Statutes, Rules, and/or other 
regulatory requirements applicable to this facility.  Be advised that pursuant to N.C.G.S. 130A-
22, an administrative penalty of up to $15,000 per day may be assessed for each violation of the 
Solid Waste Laws, Regulations, Conditions of a Permit, or Order under Article 9 of Chapter 
130A of the N.C. General Statutes.  Further, the facility and/or all responsible parties may also 
be subject to enforcement actions including penalties, injunction from operation of a solid waste 
management facility or a solid waste collection service and any such further relief as may be 
necessary to achieve compliance with the North Carolina Solid Waste Management Act and 
Rules. 
 
Please keep me informed of your progress in this matter.  Solid Waste Section staff will conduct 
follow-up inspection(s) to verify that the facility has completed the requirements of this Notice of 
Violation. 
 

If you have any questions please contact me at (704) 235-2144 or 
charles.gerstell@ncdenr.gov. 

 
 

Sincerely, 
 
 
 
 
 

Charles T. Gerstell 
Environmental Senior Specialist 
Division of Waste Management - Solid Waste Section 

 
 

Digitally signed by Charles T. 
Gerstell 
DN: cn=Charles T. Gerstell, 
o=Division of Waste Management, 
ou=Solid Waste Section, 
email=charles.gerstell@ncdenr.gov
, c=US 
Date: 2015.11.20 09:10:02 -05'00'



Watauga County Transfer Station 
Notice of Violation 

Page 3 of 3 
November 20, 2015 

 

 
 

State of North Carolina | Environmental Quality | Waste Management 
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Enclosure:  Facility Compliance Inspection Report 
 
Cc:  Jason Watkins, Field Operations Branch Head 
        Deb Aja, District Supervisor 
        Jessica Montie, Compliance Officer  

 



FACILITY COMPLIANCE INSPECTION REPORT 
Department of Environmental Quality 

Division of Waste Management - Solid Waste Section 
 

UNIT TYPE: 
Lined 

MSWLF  LCID  YW  Transfer X Compost  SLAS  COUNTY:   Watauga 
Closed 

MSWLF  HHW  White 
goods X Incin  T&P  FIRM  PERMIT NO.:  9503T-TRANSFER-1996      

CDLF  Tire T&P / 
Collection X Tire 

Monofill  Industrial 
Landfill  DEMO  SDTF  FILE TYPE:  COMPLIANCE 

 
Date of Site Inspection:  November 10, 2015                 Date of Last Inspection:  May 19, 2014  
 
FACILITY NAME AND ADDRESS: 
Watauga County Transfer Station 
336 Landfill Road  
Boone, North Carolina 28607 
 
GPS COORDINATES:  N:  36.22032    W:  81.63165  
  
FACILITY CONTACT NAME AND PHONE NUMBER: 
Name:  J.V. Potter, Operations Service Director  
Telephone: (828) 264-5305 (o) or (828) 964-0681 (m)  
Email address:  jv.potter@watgov.org 
 
FACILITY CONTACT ADDRESS: 
Same as above 
 
PARTICIPANTS: 
J.V. Potter, Operations Service Director 
Charles Gerstell, NCDEQ-Solid Waste Section 
 
STATUS OF PERMIT: 
A Permit to Operate 9503T-TRANSFER-1996 Watauga County Transfer Station and 9503-HHW-2015 Watauga 
County Permanent HHW was issued to Watauga County on May 29, 2015.  This permit shall expire on August 26, 
2020. 
 
PURPOSE OF SITE VISIT: 
Comprehensive Inspection 
 
STATUS OF PAST NOTED VIOLATIONS: 
N/A 
 
OBSERVED VIOLATIONS 
 
SL2013-413, Section 59.2(c), in amending 15A NCAC 13B .0105, requires that vehicles or containers used for the 
collection and transportation of solid waste to “be designed and maintained to be leak-resistant in accordance with 
industry standards.” 
 
Watauga County in in violation of Section 59.2(c) in that leachate was observed actively leaking from loaded trailers 
being used at Watauga County Transfer Facility to collect and transport solid waste.  Leachate was observed flowing 
across the pavement to the edge of a vegetated area to the north and then flowing east to an excavated area within the 
vegetated area.   
 
Mr. Scott Barrett, Regional Manager with KRD Trucking, Inc. confirmed by telephone on November 13, 2015 that both 
trailers observed leaking during the November 10, 2015 inspection had been repaired and placed back into service. 
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View of leachate leaking from loaded trailers.   View of leachate leaking from loaded trailers. 
 

  
View of leachate flowing across pavement View of ponded leachate in vegetated area 
toward vegetated area. Note drying material  adjacent to trailer parking/staging area. 
displaced by leachate flow. 
 
To achieve compliance, within 10-days of receipt of the Notice of Deficiency, Watauga County must take the following 
actions: 
 

1. Contact Ervin Lane, Compliance Hydrogeologist, to determine the requirements for a soil sampling plan in 
order to determine the impact of the leachate release.  

 
Ervin Lane, Compliance Hydrogeologist 

Division of Waste Management/Solid Waste Section 
1646 Mail Service Center 

Raleigh, North Carolina 27699-1646 
(919) 707-8288 

 
 

 
 
 

The item(s) listed above were observed by Section staff and require action on behalf of the facility in order to come into or maintain compliance 
with the Statutes, Rules, and/or other regulatory requirements applicable to this facility.  Be advised that pursuant to N.C.G.S. 130A-22, an 
administrative penalty of up to $15,000 per day may be assessed for each violation of the Solid Waste Laws, Regulations, Conditions of a Permit, 
or Order under Article 9 of Chapter 130A of the N.C. General Statutes.  Further, the facility and/or all responsible parties may also be subject to 
enforcement actions including penalties, injunction from operation of a solid waste management facility or a solid waste collection service and any 
such further relief as may be necessary to achieve compliance with the North Carolina Solid Waste Management Act and Rules. 
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ADDITIONAL COMMENTS 
 
1. The facility is permitted to receive waste generated within Ashe, Avery, Caldwell, Watauga and Wilkes 

Counties. 
2. All waste is transported to the Foothills Environmental MSW landfill (Permit #:  14-03) 
3. A gate was located at the entrance to the facility to prevent unauthorized access. 
 
Records Review: 
 
4. The permit and operations plan were verified.  Both documents were current and available upon request. 
5. Tonnage reports for January 2015 – October 2015 were verified.  The facility received approximately 177 tons of 

waste each operating day during this time period. 
6. Certified Transfer Station Operations Specialists: 

 Jim Fink (expires 7/19/18) 
 Scott Gregg (expires 3/12/16) 
 Jimmy Johnson (expires 11/16/16) 
 Dale Miller (expires 5/19/18) 
 Terry Scott (expires 11/16/16) 
 Douglas Allen Stanberry (expires 7/19/18) 
 Ryan A. Woodring (expires 7/19/18) 

7. Waste screening reports were verified for January 2015 – November 9, 2015.  Reports appeared to be performed 
with adequate frequency and provided good documentation of observed unacceptable waste streams along with 
final disposition of those wastes. 

 
Operations Inspection of the Transfer Station: 
 
8. Two separate entrance areas are provided for waste acceptance. The general public enters the facility on the 

south side of the building while commercial vehicles and larger public vehicles enter on the east side of the 
building. 

9. No unacceptable waste streams were observed at the time of inspection. 
10. The walls of the facility were in need of cleaning.  It is recommended that pressure washing of the walls be 

performed to remove buildup of residues. 
11. The trench drain located along the eastern entrance appeared to be functional at the time of inspection. However, 

some portions of the grates covering the drain were partially obstructed by residues.  It is recommended that the 
grates covering the trench drains be cleaned of residues to ensure proper function of the device.  Scheduling of 
periodic cleanings is also recommended. 

12. Please ensure that all waste on the floor of the transfer trailer loading bay is picked up and properly disposed at 
the end of the working day. 

13. General Facility Permit Condition #10(d) states:  “Effective vector control measures must be applied at all 
times to control any potential vectors including flies, rodents, insects, and other vermin.”   

 During the inspection, multiple rats were observed on the floor of the transfer trailer loading bay.  It is 
recommended that the facility implement vector control measures to control the presence of rats at the 
facility.  This can include, but not be limited to contacting a pest control contractor for assistance. 

14. Windblown waste was well controlled at the time of inspection.  However, it is recommended that steps be taken 
to remove the buildup of small pieces of waste consisting primarily of paper at the entrance and exit to the 
trailer loading bay. 

 
Operations Inspection of the White Goods Area: 
 
15. White goods containing chlorofluorocarbon refrigerants (CFCs) were stacked on pavement adjacent to the   

northwest corner of the baling/recycling building.  This area was well managed 
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Operations Inspection of the Tire Collection Area: 
 
16. Tires are collected into covered trailers next to a covered loading dock on the west side of the baling/recycling 

building.  This area was well managed. 
 
Supporting Comments: 
 
17. A convenience area for public disposal of wastes and recyclables is provided on the north side of the access road 

across from the scale house. 
18. Electronics are collected within the baling/recycling building and then placed on wooden pallets and shrink 

wrapped for placement into a covered trailer for removal by their designated vendor. 
19. Florescent bulbs and batteries are collected at the recycling/baling facility.   
 
Operations Inspection of the Permanent HHW Facility (9503-HHW-2005): 
 
20. The facility consists of a steel building with three separate compartments for the collection of HHW. 
21. The facility was not in operation as of the date of the inspection. 
22. The facility structure had just recently been delivered and placed on a concrete pad.  Mr. Potter explained that the 

county was currently working to get the fire suppression system charged and operational. 
 
 
Please contact me if you have any questions or concerns regarding this inspection report. 
 
 
 
 
 
____________________________                                       Phone:  (704) 235-2144      
           Charles T. Gerstell 
Environmental Senior Specialist  
    Regional Representative

 

Sent on:  11/20/15  Email  Hand 
delivery 

X (with 
NOV) 

US 
Mail 

 Certified No. [7015 1520 0002 
8376 1534] 

 
Copies:  Jason Watkins, Field Operations Branch Head 
              Deb Aja, Western District Supervisor 
              Jessica Montie, Compliance Officer. 
         Deron Geouque, Watauga County Manager        Certified No.:  7015 1520 0002 8376 1527 
 
        

Digitally signed by Charles T. 
Gerstell 
DN: cn=Charles T. Gerstell, 
o=Division of Waste Management, 
ou=Solid Waste Section, 
email=charles.gerstell@ncdenr.go
v, c=US 
Date: 2015.11.20 09:03:27 -05'00'



Solid Waste Section 
Guidelines for Groundwater, Soil, and Surface 
Water Sampling 
 
STATE OF NORTH CAROLINA 
DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES 
DIVISION OF WASTE MANAGEMENT 
SOLID WASTE SECTION 
 
General Sampling Procedures 
The following guidance is provided to insure a consistent sampling approach so that sample 
collection activities at solid waste management facilities provide reliable data.  Sampling must 
begin with an evaluation of facility information, historical environmental data and site geologic 
and hydrogeologic conditions.  General sampling procedures are described in this document. 
 
Planning 
Begin sampling activities with planning and coordination.  The party contracting with the 
laboratory is responsible for effectively communicating reporting requirements and evaluating 
data reliability as it relates to specific monitoring activities. 
 
Sample Collection 
Contamination Prevention 

a.) Take special effort to prevent cross contamination or environmental contamination 
when collecting samples. 

1. If possible, collect samples from the least contaminated sampling location 
(or background sampling location, if applicable) to the most contaminated 
sampling location. 

2. Collect the ambient or background samples first, and store them in 
separate ice chests or separate shipping containers within the same ice 
chest (e.g. untreated plastic bags). 

3. Collect samples in flowing water at designated locations from upstream to 
downstream. 

b.) Do not store or ship highly contaminated samples (concentrated wastes, free product,  
etc.) or samples suspect of containing high concentrations of contaminants in the  
same ice chest or shipping containers with other environmental samples.  

1. Isolate these sample containers by sealing them in separate, untreated 
plastic bags immediately after collecting, preserving, labeling, etc. 

2. Use a clean, untreated plastic bag to line the ice chest or shipping 
container. 

c.) All sampling equipment should be thoroughly decontaminated and transported in a 
manner that does not allow it to become contaminated.  Arrangements should be 
made ahead of time to decontaminate any sampling or measuring equipment that will 
be reused when taking samples from more than one well.  Field decontamination of 
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sampling equipment will be necessary before sampling each well to minimize the risk 
of cross contamination.  Decontamination procedures should be included in reports as 
necessary.  Certified pre-cleaned sampling equipment and containers may be used. 
When collecting aqueous samples, rinse the sample collection equipment with a 
portion of the sample water before taking the actual sample. Sample containers do not 
need to be rinsed.  In the case of petroleum hydrocarbons, oil and grease, or 
containers with pre-measured preservatives, the sample containers cannot be rinsed. 

d.) Place all fuel-powered equipment away from, and downwind of, any site activities 
(e.g., purging, sampling, decontamination). 

1. If field conditions preclude such placement (i.e., the wind is from the 
upstream direction in a boat), place the fuel source(s) as far away as 
possible from the sampling activities and describe the conditions in the 
field notes. 

2. Handle fuel (i.e., filling vehicles and equipment) prior to the sampling 
day.  If such activities must be performed during sampling, the personnel 
must wear disposable gloves. 

3. Dispense all fuels downwind.  Dispose of gloves well away from the 
sampling activities. 

Filling Out Sample Labels 
Fill out label, adhere to vial and collect sample. Print legibly with indelible ink.  At a 
minimum, the label or tag should identify the sample with the following information: 

1. Sample location and/or well number 
2. Sample identification number 
3. Date and time of collection  
4. Analysis required/requested  
5. Sampler’s initials 
6. Preservative(s) used, if any [i.e., HCl, Na2S2O3, NO3, ice, etc.] 
7. Any other pertinent information for sample identification  

Sample Collection Order 
Unless field conditions justify other sampling regimens, collect samples in the following 
order: 

1. Volatile Organics and Volatile Inorganics 
2. Extractable Organics, Petroleum Hydrocarbons, Aggregate Organics and 

Oil and Grease 
3. Total Metals 
4. Inorganic Nonmetallics, Physical and Aggregate Properties, and 

Biologicals 
5. Microbiological 

NOTE: If the pump used to collect groundwater samples cannot be used to collect volatile or 
extractable organics then collect all other parameters and withdraw the pump and tubing.  Then 
collect the volatile and extractable organics. 
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Health and Safety 
Implement all local, state, and federal requirements relating to health and safety.  Follow all 
local, state and federal requirements pertaining to the storage and disposal of any hazardous or 
investigation derived wastes. 

a.) The Solid Waste Section recommends wearing protective gloves when conducting all 
sampling activities.  

1. Gloves serve to protect the sample collector from potential exposure to sample 
constituents, minimize accidental contamination of samples by the collector, 
and preserve accurate tare weights on preweighed sample containers. 

2. Do not let gloves come into contact with the sample or with the interior or lip 
of the sample container.  Use clean, new, unpowdered and disposable gloves.  
Various types of gloves may be used as long as the construction materials do 
not contaminate the sample or if internal safety protocols require greater 
protection.   

3. Note that certain materials that may potentially be present in concentrated 
effluent can pass through certain glove types and be absorbed in the skin.  
Many vendor catalogs provide information about the permeability of different 
gloves and the circumstances under which the glove material might be 
applicable.  The powder in powdered gloves can contribute significant 
contamination.  Powdered gloves are not recommended unless it can be 
demonstrated that the powder does not interfere with the sample analysis. 

4. Change gloves after preliminary activities, after collecting all the samples at a 
single sampling point, if torn or used to handle extremely dirty or highly 
contaminated surfaces.  Properly dispose of all used gloves as investigation 
derived wastes. 

b.) Properly manage all investigation derived waste (IDW). 
5. To prevent contamination into previously uncontaminated areas, properly 

manage all IDW.  This includes all water, soil, drilling mud, decontamination 
wastes, discarded personal protective equipment (PPE), etc. from site 
investigations, exploratory borings, piezometer and monitoring well 
installation, refurbishment, abandonment, and other investigative activities.  
Manage all IDW that is determined to be RCRA-regulated hazardous waste 
according to the local, state and federal requirements. 

6. Properly dispose of IDW that is not a RCRA-regulated hazardous waste but is 
contaminated above the Department’s Soil Cleanup Target Levels or the state 
standards and/or minimum criteria for ground water quality.  If the drill 
cuttings/mud orpurged well water is contaminated with hazardous waste, 
contact the DWM Hazardous Waste Section (919-508-8400) for disposal 
options.  Maintain all containers holding IDW in good condition.  Periodically 
inspect the containers for damage and ensure that all required labeling (DOT, 
RCRA, etc.) are clearly visible. 
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Sample Storage and Transport 
Store samples for transport carefully.  Pack samples to prevent from breaking and to maintain a 
temperature of approximately 4 degrees Celsius (°C), adding ice if necessary. Transport samples 
to a North Carolina-certified laboratory as soon as possible.  Avoid unnecessary handling of 
sample containers.  Avoid heating (room temperature or above, including exposure to sunlight) 
or freezing of the sample containers.  Reduce the time between sample collection and delivery to 
a laboratory whenever possible and be sure that the analytical holding times of your samples can 
be met by the laboratory. 

a.) A complete chain-of-custody (COC) form must be maintained to document all 
transfers and receipts of the samples.  Be sure that the sample containers are labeled 
with the sample location and/or well number, sample identification, the date and time 
of collection, the analysis to be performed, the preservative added (if any), the 
sampler’s initials, and any other pertinent information for sample identification.  The 
labels should contain a unique identifier (i.e., unique well numbers) that can be traced 
to the COC form. The details of sample collection must be documented on the COC.  
The COC must include the following: 

1. Description of each sample (including QA/QC samples) and the number of 
containers (sample location and identification) 

2. Signature of the sampler 
3. Date and time of sample collection 
4. Analytical method to be performed 
5. Sample type (i.e., water or soil) 
6. Regulatory agency (i.e., NCDENR/DWM – SW Section) 
7. Signatures of all persons relinquishing and receiving custody of the 

samples 
8. Dates and times of custody transfers 

b.) Pack samples so that they are segregated by site, sampling location or by sample 
analysis type.  When COC samples are involved, segregate samples in coolers by site.  
If samples from multiple sites will fit in one cooler, they may be packed in the same 
cooler with the associated field sheets and a single COC form for all.  Coolers should 
not exceed a maximum weight of 50 lbs.   Use additional coolers as necessary.  All 
sample containers should be placed in plastic bags (segregated by analysis and 
location) and completely surrounded by ice. 

1. Prepare and place trip blanks in an ice filled cooler before leaving for the 
field. 

2. Segregate samples by analysis and place in sealable plastic bags. 
3. Pack samples carefully in the cooler placing ice around the samples. 
4. Review the COC.  The COC form must accompany the samples to the 

laboratory.  The trip blank(s) must also be recorded on the COC form. 
5. Place completed COC form in a waterproof bag, sealed and taped under 

the lid of the cooler.  
6. Secure shipping containers with strapping tape to avoid accidental 

opening. 
7. For COC samples, a tamper-proof seal may also be placed over the cooler 

lid or over a bag or container containing the samples inside the shipping 
cooler.  
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8. "COC" or "EMERG" should be written in indelible ink on the cooler seal 
to alert sample receipt technicians to priority or special handling samples. 

9. The date and sample handler's signature must also be written on the COC 
seal. 

10. Deliver the samples to the laboratory or ship by commercial courier.  
NOTE: If transport time to the laboratory is not long enough to allow 
samples to be cooled to 4° C, a temperature reading of the sample source 
must be documented as the field temperature on the COC form.  A 
downward trend in temperature will be adequate even if cooling to 4° C is 
not achieved.  The field temperature should always be documented if there 
is any question as to whether samples will have time to cool to 4° C during 
shipment.  Thermometers must be calibrated annually against an NIST 
traceable thermometer and documentation must be retained. 
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Appendix A - Decontamination of Field Equipment 
Decontamination of personnel, sampling equipment, and containers - before and after 
sampling - must be used to ensure collection of representative samples and to prevent the 
potential spread of contamination.  Decontamination of personnel prevents ingestion and 
absorption of contaminants.  It must be done with a soap and water wash and deionized or 
distilled water rinse.  Certified pre-cleaned sampling equipment and containers may also be used.  
 
All previously used sampling equipment must be properly decontaminated before sampling and 
between sampling locations.  This prevents the introduction of contamination into 
uncontaminated samples and avoids cross-contamination of samples.  Cross-contamination can 
be a significant problem when attempting to characterize extremely low concentrations of 
organic compounds or when working with soils that are highly contaminated. 
 
Clean, solvent-resistant gloves and appropriate protective equipment must be worn by 
persons decontaminating tools and equipment.  
 
Cleaning Reagents 
Recommendations for the types and grades of various cleaning supplies are outlined below. 
The recommended reagent types or grades were selected to ensure that the cleaned equipment is 
free from any detectable contamination. 

a.) Detergents:  Use Liqui-Nox (or a non-phosphate equivalent) or Alconox (or 
equivalent). Liqui-Nox (or equivalent) is recommended by EPA, although Alconox 
(or equivalent) may be substituted if the sampling equipment will not be used to 
collect phosphorus or phosphorus containing compounds. 

b.) Solvents:  Use pesticide grade isopropanol as the rinse solvent in routine equipment 
cleaning procedures.  This grade of alcohol must be purchased from a laboratory 
supply vendor. Rubbing alcohol or other commonly available sources of isopropanol 
are not acceptable.  Other solvents, such as acetone or methanol, may be used as the 
final rinse solvent if they are pesticide grade.  However, methanol is more toxic to the 
environment and acetone may be an analyte of interest for volatile organics. 

 
1. Do not use acetone if volatile organics are of interest  
2. Containerize all methanol wastes (including rinses) and dispose as a 

hazardous waste.  
 

Pre-clean equipment that is heavily contaminated with organic analytes. Use reagent 
grade acetone and hexane or other suitable solvents.  Use pesticide grade methylene 
chloride when cleaning sample containers.  Store all solvents away from potential 
sources of contamination. 

c.) Analyte-Free Water Sources:  Analyte-free water is water in which all analytes of 
interest and all interferences are below method detection limits.  Maintain 
documentation (such as results from equipment blanks) to demonstrate the reliability 
and purity of analyte-free water source(s).  The source of the water must meet the 
requirements of the analytical method and must be free from the analytes of interest.  
In general, the following water types are associated with specific analyte groups: 

1. Milli-Q (or equivalent polished water): suitable for all analyses. 
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2. Organic-free:  suitable for volatile and extractable organics. 
3. Deionized water:  may not be suitable for volatile and extractable 

organics. 
4. Distilled water:  not suitable for volatile and extractable organics, metals 

or ultratrace metals. 
Use analyte-free water for blank preparation and the final decontamination water 
rinse.  In order to minimize long-term storage and potential leaching problems, obtain 
or purchase analyte-free water just prior to the sampling event.  If obtained from a 
source (such as a laboratory), fill the transport containers and use the contents for a 
single sampling event.  Empty the transport container(s) at the end of the sampling 
event. Discard any analyte-free water that is transferred to a dispensing container 
(such as a wash bottle or pump sprayer) at the end of each sampling day. 

d.) Acids: 
1. Reagent Grade Nitric Acid: 10 - 15% (one volume concentrated nitric acid 

and five volumes deionized water).  Use for the acid rinse unless nitrogen 
components (e.g., nitrate, nitrite, etc.) are to be sampled.  If sampling for 
ultra-trace levels of metals, use an ultra-pure grade acid. 

2. Reagent Grade Hydrochloric Acid: 10% hydrochloric acid (one volume 
concentrated hydrochloric and three volumes deionized water).  Use when 
nitrogen components are to be sampled. 

3. If samples for both metals and the nitrogen-containing components are 
collected with the equipment, use the hydrochloric acid rinse, or 
thoroughly rinse with hydrochloric acid after a nitric acid rinse.  If 
sampling for ultra trace levels of metals, use an ultra-pure grade acid. 

4. Freshly prepared acid solutions may be recycled during the sampling event 
or cleaning process.  Dispose of any unused acids according to local 
ordinances. 

 
Reagent Storage Containers 
The contents of all containers must be clearly marked. 

a.) Detergents:   
1. Store in the original container or in a HDPE or PP container. 

b.) Solvents: 
1. Store solvents to be used for cleaning or decontamination in the original 

container until use in the field. If transferred to another container for field 
use, use either a glass or Teflon container. 

2. Use dispensing containers constructed of glass, Teflon or stainless steel. 
Note: If stainless steel sprayers are used, any gaskets that contact the 
solvents must be constructed of inert materials. 

c.) Analyte-Free Water: 
1. Transport in containers appropriate for the type of water stored. If the 

water is commercially purchased (e.g., grocery store), use the original 
containers when transporting the water to the field.  Containers made of 
glass, Teflon, polypropylene or HDPE are acceptable. 

2. Use glass or Teflon to transport organic-free sources of water on-site. 
Polypropylene or HDPE may be used, but are not recommended. 
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3. Dispense water from containers made of glass, Teflon, HDPE or 
polypropylene. 

4. Do not store water in transport containers for more than three days before 
beginning a sampling event. 

5. If working on a project that has oversight from EPA Region 4, use glass 
containers for the transport and storage of all water. 

6. Store and dispense acids using containers made of glass, Teflon or plastic. 
 

General Requirements 
a.) Prior to use, clean/decontaminate all sampling equipment (pumps, tubing, lanyards, 

split spoons, etc.) that will be exposed to the sample. 
b.) Before installing, clean (or obtain as certified pre-cleaned) all equipment that is 

dedicated to a single sampling point and remains in contact with the sample medium 
(e.g., permanently installed groundwater pump).  If you use certified pre-cleaned 
equipment no cleaning is necessary. 

1. Clean this equipment any time it is removed for maintenance or repair. 
2. Replace dedicated tubing if discolored or damaged. 

c.) Clean all equipment in a designated area having a controlled environment (house, 
laboratory, or base of field operations) and transport it to the field, pre-cleaned and 
ready to use, unless otherwise justified. 

d.) Rinse all equipment with water after use, even if it is to be field-cleaned for other 
sites.  Rinse equipment used at contaminated sites or used to collect in-process (e.g., 
untreated or partially treated wastewater) samples immediately with water. 

e.) Whenever possible, transport sufficient clean equipment to the field so that an entire 
sampling event can be conducted without the need for cleaning equipment in the 
field.  

f.) Segregate equipment that is only used once (i.e., not cleaned in the field) from clean 
equipment and return to the in-house cleaning facility to be cleaned in a controlled 
environment.  

g.) Protect decontaminated field equipment from environmental contamination by 
securely wrapping and sealing with one of the following: 

1. Aluminum foil (commercial grade is acceptable) 
2. Untreated butcher paper 
3. Clean, untreated, disposable plastic bags.  Plastic bags may be used for all 

analyte groups except volatile and extractable organics.  Plastic bags may 
be used for volatile and extractable organics, if the equipment is first 
wrapped in foil or butcher paper, or if the equipment is completely dry. 

 
Cleaning Sample Collection Equipment 

a.) On-Site/In-Field Cleaning – Cleaning equipment on-site is not recommended because 
environmental conditions cannot be controlled and wastes (solvents and acids) must 
be containerized for proper disposal.  

1. Ambient temperature water may be substituted in the hot, sudsy water bath 
and hot water rinses.   

 NOTE: Properly dispose of all solvents and acids. 
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2. Rinse all equipment with water after use, even if it is to be field-cleaned 
for other sites. 

3. Immediately rinse equipment used at contaminated sites or used to collect 
in-process (e.g., untreated or partially treated wastewater) samples with 
water. 

b.) Heavily Contaminated Equipment - In order to avoid contaminating other samples, 
isolate heavily contaminated equipment from other equipment and thoroughly 
decontaminate the equipment before further use.  Equipment is considered heavily 
contaminated if it: 

1. Has been used to collect samples from a source known to contain 
significantly higher levels than background. 

2. Has been used to collect free product. 
3. Has been used to collect industrial products (e.g., pesticides or solvents) or 

their byproducts. 
NOTE: Cleaning heavily contaminated equipment in the field is not recommended. 
c.) On-Site Procedures: 

1. Protect all other equipment, personnel and samples from exposure by 
isolating the equipment immediately after use. 

2. At a minimum, place the equipment in a tightly sealed, untreated, plastic 
bag. 

3. Do not store or ship the contaminated equipment next to clean, 
decontaminated equipment, unused sample containers, or filled sample 
containers. 

4. Transport the equipment back to the base of operations for thorough 
decontamination. 

5. If cleaning must occur in the field, document the effectiveness of the 
procedure, collect and analyze blanks on the cleaned equipment. 

d.) Cleaning Procedures: 
1. If organic contamination cannot be readily removed with scrubbing and a 

detergent solution, pre-rinse equipment by thoroughly rinsing or soaking 
the equipment in acetone. 

2. Use hexane only if preceded and followed by acetone. 
3. In extreme cases, it may be necessary to steam clean the field equipment 

before proceeding with routine cleaning procedures. 
4. After the solvent rinses (and/or steam cleaning), use the appropriate 

cleaning procedure.  Scrub, rather than soak, all equipment with sudsy 
water.  If high levels of metals are suspected and the equipment cannot be 
cleaned without acid rinsing, soak the equipment in the appropriate acid. 
Since stainless steel equipment should not be exposed to acid rinses, do 
not use stainless steel equipment when heavy metal contamination is 
suspected or present. 

5. If the field equipment cannot be cleaned utilizing these procedures, 
discard unless further cleaning with stronger solvents and/or oxidizing 
solutions is effective as evidenced by visual observation and blanks. 

6. Clearly mark or disable all discarded equipment to discourage use. 
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e.) General Cleaning - Follow these procedures when cleaning equipment under 
controlled conditions.  Check manufacturer's instructions for cleaning restrictions 
and/or recommendations. 

1. Procedure for Teflon, stainless steel and glass sampling equipment:  This 
procedure must be used when sampling for ALL analyte groups.  
(Extractable organics, metals, nutrients, etc. or if a single decontamination 
protocol is desired to clean all Teflon, stainless steel and glass equipment.) 
Rinse equipment with hot tap water.  Soak equipment in a hot, sudsy water 
solution (Liqui-Nox or equivalent).  If necessary, use a brush to remove 
particulate matter or surface film.  Rinse thoroughly with hot tap water.  If 
samples for trace metals or inorganic analytes will be collected with the 
equipment that is not stainless steel, thoroughly rinse (wet all surfaces) 
with the appropriate acid solution.  Rinse thoroughly with analyte-free 
water.  Make sure that all equipment surfaces are thoroughly flushed with 
water.  If samples for volatile or extractable organics will be collected, 
rinse with isopropanol.  Wet equipment surfaces thoroughly with free-
flowing solvent.  Rinse thoroughly with analyte-free water.  Allow to air 
dry.  Wrap and seal as soon as the equipment has air-dried.  If isopropanol 
is used, the equipment may be air-dried without the final analyte-free 
water rinse; however, the equipment must be completely dry before 
wrapping or use.  Wrap clean sampling equipment according to the 
procedure described above. 

2. General Cleaning Procedure for Plastic Sampling Equipment:  Rinse 
equipment with hot tap water.  Soak equipment in a hot, sudsy water 
solution (Liqui-Nox or equivalent).  If necessary, use a brush to remove 
particulate matter or surface film.  Rinse thoroughly with hot tap water.  
Thoroughly rinse (wet all surfaces) with the appropriate acid solution.  
Check manufacturer's instructions for cleaning restrictions and/or 
recommendations.  Rinse thoroughly with analyte-free water.  Be sure that 
all equipment surfaces are thoroughly flushed.  Allow to air dry as long as 
possible.  Wrap clean sampling equipment according to the procedure 
described above. 
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Appendix B - Collecting Soil Samples 
Soil samples are collected for a variety of purposes.  A methodical sampling approach must be  
used to assure that sample collection activities provide reliable data.  Sampling must begin with 
an evaluation of background information, historical data and site conditions.  
 
Soil Field Screening Procedures 
Field screening is the use of portable devices capable of detecting petroleum contaminants on 
a real-time basis or by a rapid field analytical technique.  Field screening should be used to help 
assess locations where contamination is most likely to be present. 
 
When possible, field-screening samples should be collected directly from the excavation or 
from the excavation equipment's bucket.  If field screening is conducted only from the 
equipment's bucket, then a minimum of one field screening sample should be collected from 
each 10 cubic yards of excavated soil.  If instruments or other observations indicate 
contamination, soil should be separated into stockpiles based on apparent degrees of 
contamination.  At a minimum, soil suspected of contamination must be segregated from soil 
observed to be free of contamination. 
 

a.) Field screening devices – Many field screen instruments are available for detecting 
contaminants in the field on a rapid or real-time basis.  Acceptable field screening 
instruments must be suitable for the contaminant being screened.  The procdedure for 
field screening using photoionization detectors (PIDs) and flame ionization detectors 
(FIDs) is described below. If other instruments are used, a description of the 
instrument or method and its intended use must be provided to the Solid Waste 
Section.  Whichever field screening method is chosen, its accuracy must be verified 
throughout the sampling process.  Use appropriate standards that match the use 
intended for the data.  Unless the Solid Waste Section indicates otherwise, wherever 
field screening is recommended in this document, instrumental or analytical methods 
of detection must be used, not olfactory or visual screening methods.  

 
b.) Headspace analytical screening procedure for filed screening (semi-quantitative field 

screening) - The most commonly used field instruments for Solid Waste Section site 
assessments are FIDs and PIDs.  When using FIDs and PIDs, use the following 
headspace screening procedure to obtain and analyze field-screening samples: 

1. Partially fill (one-third to one-half) a clean jar or clean ziplock bag with 
the sample to be analyzed.  The total capacity of the jar or bag may not be 
less than eight ounces (app. 250 ml), but the container should not be so 
large as to allow vapor diffusion and stratification effects to significantly 
affect the sample. 

2. If the sample is collected from a spilt-spoon, it must be transferred to the 
jar or bag for headspace analysis immediately after opening the split-
spoon.  If the sample is collected from an excavation or soil pile, it must 
be collected from freshly uncovered soil.  
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3. If a jar is used, it must be quickly covered with clean aluminum foil or a 
jar lid; screw tops or thick rubber bands must be used to tightly seal the 
jar.  If a zip lock bag is used, it must be quickly sealed shut. 

4. Headspace vapors must be allowed to develop in the container for at least 
10 minutes but no longer than one hour.  Containers must be shaken or 
agitated for 15 seconds at the beginning and the end of the headspace 
development period to assist volatilization.  Temperatures of the 
headspace must be warmed to at least 5° C (approximately 40° F) with 
instruments calibrated for the temperature used.  

5. After headspace development, the instrument sampling probe must be 
inserted to a point about one-half the headspace depth.  The container 
opening must be minimized and care must be taken to avoid the uptake of 
water droplets and soil particulates. 

6. After probe insertion, the highest meter reading must be taken and 
recorded.  This will normally occur between two and five seconds after 
probe insertion. If erratic meter response occurs at high organic vapor 
concentrations or conditions of elevated headspace moisture, a note to that 
effect must accompany the headspace data. 

7. All field screening results must be documented in the field record or log 
book. 

     
 
Soil Sample Collection Procedures for Laboratory Samples 
The number and type of laboratory samples collected depends on the purpose of the sampling 
activity.  Samples analyzed with field screening devices may not be substituted for required 
laboratory samples. 
 

a.) General Sample Collection - When collecting samples from potentially contaminated 
soil, care should be taken to reduce contact with skin or other parts of the body.  
Disposable gloves should be worn by the sample collector and should be changed 
between samples to avoid cross-contamination.  Soil samples should be collected in a 
manner that causes the least disturbance to the internal structure of the sample and 
reduces its exposure to heat, sunlight and open air.  Likewise, care should be taken to 
keep the samples from being contaminated by other materials or other samples 
collected at the site.  When sampling is to occur over an extended period of time, it is 
necessary to insure that the samples are collected in a comparable manner.  All 
samples must be collected with disposable or clean tools that have been 
decontaminated.  Disposable gloves must be worn and changed between sample 
collections.  Sample containers must be filled quickly.  Soil samples must be placed 
in containers in the order of volatility, for example, volatile organic aromatic samples 
must be taken first, organics next, then heavier range organics, and finally soil 
classification samples.  Containers must be quickly and adequately sealed, and rims 
must be cleaned before tightening lids. Tape may be used only if known not to affect 
sample analysis.  Sample containers must be clearly labeled.  Containers must 
immediately be preserved according to procedures in this Section.  Unless specified 
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otherwise, at a minimum, the samples must be immediately cooled to 4 ± 2°C and this 
temperature must be maintained throughout delivery to the laboratory. 

b.) Surface Soil Sampling - Surface soil is generally classified as soil between the ground 
surface and 6-12 inches below ground surface.  Remove leaves, grass and surface 
debris from the area to be sampled.  Select an appropriate, pre-cleaned sampling 
device and collect the sample.  Transfer the sample to the appropriate sample 
container.  Clean the outside of the sample container to remove excess soil.  Label the 
sample container, place on wet ice to preserve at 4°C, and complete the field notes.   

c.) Subsurface Soil Sampling – The interval begins at approximately 12 inches below 
ground surface.  Collect samples for volatile organic analyses.  For other analyses, 
select an appropriate, pre-cleaned sampling device and collect the sample.  Transfer 
the sample to the appropriate sample container.  Clean the outside of the sample 
container to remove excess soil.  Label the sample container, place on wet ice to 
preserve at 4°C, and complete field notes. 

d.) Equipment for Reaching the Appropriate Soil Sampling Depth - Samples may be 
collected using a hollow stem soil auger, direct push, Shelby tube, split-spoon 
sampler, or core barrel.  These sampling devices may be used as long as an effort is 
made to reduce the loss of contaminants through volatilization.  In these situations, 
obtain a sufficient volume of so the samples can be collected without volatilization 
and disturbance to the internal structure of the samples.  Samples should be collected 
from cores of the soil.  Non-disposable sampling equipment must be decontaminated 
between each sample location.  NOTE: If a confining layer has been breached during 
sampling, grout the hole to land. 

e.) Equipment to Collect Soil Samples - Equipment and materials that may be used to 
collect soil samples include disposable plastic syringes and other “industry-standard” 
equipment and materials that are contaminant-free.  Non-disposable sampling 
equipment must be decontaminated between each sample location. 
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Appendix C - Collecting Groundwater Samples 
Groundwater samples are collected to identify, investigate, assess and monitor the concentration 
of dissolved contaminant constituents.  To properly assess groundwater contamination, first 
install sampling points (monitoring wells, etc.) to collect groundwater samples and then perform 
specific laboratory analyses.  All monitoring wells should be constructed in accordance with 15A 
NCAC 2C .0100 and sampled as outlined in this section.  Groundwater monitoring is conducted 
using one of two methods:  
 

1. Portable Monitoring:  Monitoring that is conducted using sampling equipment that is 
discarded between sampling locations.  Equipment used to collect a groundwater sample 
from a well such as bailers, tubing, gloves, and etc. are disposed of after sample 
collection.  A new set of sampling equipment is used to collect a groundwater sample at 
the next monitor well. 

 
2. Dedicated Monitoring:  Monitoring that utilizes permanently affixed down-well and well 

head components that are capped after initial set-up.  Most dedicated monitoring systems 
are comprised of an in-well submersible bladder pump, with air supply and sample 
discharge tubing, and an above-ground driver/controller for regulation of flow rates and 
volumes.  The pump and all tubing housed within the well should be composed of Teflon 
or stainless steel components. This includes seals inside the pump, the pump body, and 
fittings used to connect tubing to the pump.  Because ground water will not be in contact 
with incompatible constituents and because the well is sealed from the surface, virtually 
no contamination is possible from intrinsic sources during sampling and between 
sampling intervals.  All dedicated monitoring systems must be approved by the Solid 
Waste Section before installation. 

 
Groundwater samples may be collected from a number of different configurations.  Each 
configuration is associated with a unique set of sampling equipment requirements and 
techniques:  
 

1. Wells without Plumbing:  These wells require equipment to be brought to the well to 
purge and sample unless dedicated equipment is placed in the well.   

 
2. Wells with In-Place Plumbing:  Wells with in-place plumbing do not require equipment 

to be brought to the well to purge and sample.  In-place plumbing is generally considered 
permanent equipment routinely used for purposes other than purging and sampling, such 
as for water supply.   

 
3. Air Strippers or Remedial Systems: These types of systems are installed as remediation 

devices. 
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Groundwater Sample Preparation 
The type of sample containers used depends on the type of analysis performed.  First, 
determine the type(s) of contaminants expected and the proper analytical method(s).  Be sure to 
consult your selected laboratory for its specific needs and requirements prior to sampling. 
 
Next, prepare the storage and transport containers (ice chest, etc.) before taking any samples so 
that each sample can be placed in a chilled environment immediately after collection. 
 
Use groundwater purging and sampling equipment constructed of only non-reactive, non-
leachable materials that are compatible with the environment and the selected analytes.  In 
selecting groundwater purging and sampling equipment, give consideration to the depth of the 
well, the depth to groundwater, the volume of water to be evacuated, the sampling and purging 
technique, and the analytes of interest.  Additional supplies, such as reagents and preservatives, 
may be necessary. 
 
All sampling equipment (bailers, tubing, containers, etc.) must be selected based on its 
chemical compatibility with the source being sampled (e.g., water supply well, monitoring well) 
and the contaminants potentially present. 
 

a.) Pumps - All pumps or pump tubing must be lowered and retrieved from the well 
slowly and carefully to minimize disturbance to the formation water.  This is 
especially critical at the air/water interface. 

1. Above-Ground Pumps 
• Variable Speed Peristaltic Pump:  Use a variable speed peristaltic 

pump to purge groundwater from wells when the static water level 
in the well is no greater than 20- 25 feet below land surface (BLS).  
If the water levels are deeper than 18-20 feet BLS, the pumping 
velocity will decrease.  A variable speed peristaltic pump can be 
used for normal purging and sampling, and sampling low 
permeability aquifers or formations.  Most analyte groups can be 
sampled with a peristaltic pump if the tubing and pump 
configurations are appropriate.  

• Variable Speed Centrifugal Pump:  A variable speed centrifugal 
pump can be used to purge groundwater from 2-inch and larger 
internal diameter wells.  Do not use this type of pump to collect 
groundwater samples.  When purging is complete, do not allow the 
water that remains in the tubing to fall back into the well.  Install a 
check valve at the end of the purge tubing. 

2. Submersible Pumps 
• Variable Speed Electric Submersible Pump:  A variable speed 

submersible pump can be used to purge and sample groundwater 
from 2-inch and larger internal diameter wells.  A variable speed 
submersible pump can be used for normal purging and sampling, 
and sampling low permeability aquifers or formations.  The pump 
housing, fittings, check valves and associated hardware must be 
constructed of stainless steel.  All other materials must be 
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compatible with the analytes of interest.  Install a check valve at 
the output side of the pump to prevent backflow.  If purging and 
sampling for organics, the entire length of the delivery tube must 
be Teflon, polyethylene or polypropylene (PP) tubing; the 
electrical cord must be sealed in Teflon, polyethylene or PP and 
any cabling must be sealed in Teflon, polyethylene or PP, or be 
constructed of stainless steel; and all interior components that 
contact the sample water (impeller, seals, gaskets, etc.) must be 
constructed of stainless steel or Teflon. 

3. Variable Speed Bladder Pump:  A variable speed, positive displacement, 
bladder pump can be used to purge and sample groundwater from 3/4-inch 
and larger internal diameter wells.   

• A variable speed bladder pump can be used for normal purging and 
sampling, and sampling low permeability aquifers or formations. 

• The bladder pump system is composed of the pump, the 
compressed air tubing, the water discharge tubing, the controller 
and a compressor, or a compressed gas supply. 

• The pump consists of a bladder and an exterior casing or pump 
body that surrounds the bladder and two (2) check valves.  These 
parts can be composed of various materials, usually combinations 
of polyvinyl chloride (PVC), Teflon, polyethylene, PP and 
stainless steel.  Other materials must be compatible with the 
analytes of interest. 

• If purging and sampling for organics, the pump body must be 
constructed of stainless steel.  The valves and bladder must be 
Teflon, polyethylene or PP; the entire length of the delivery tube 
must be Teflon, polyethylene or PP; and any cabling must be 
sealed in Teflon, polyethylene or PP, or be constructed of stainless 
steel. 

• Permanently installed pumps may have a PVC pump body as long 
as the pump remains in contact with the water in the well. 

b.) Bailers 
1. Purging:  Bailers must be used with caution because improper bailing can 

cause changes in the chemistry of the water due to aeration and loosening 
particulate matter in the space around the well screen.  Use a bailer if there 
is non-aqueous phase liquid (free product) in the well or if non-aqueous 
phase liquid is suspected to be in the well.   

2. Sampling:  Bailers must be used with caution. 
3. Construction and Type:  Bailers must be constructed of materials 

compatible with the analytes of interest.  Stainless steel, Teflon, rigid 
medical grade PVC, polyethylene and PP bailers may be used to sample 
all analytes.  Use disposable bailers when sampling grossly contaminated 
sample sources.  NCDENR recommends using dual check valve bailers 
when collecting samples.  Use bailers with a controlled flow bottom to 
collect volatile organic samples. 
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4. Contamination Prevention:  Keep the bailer wrapped (foil, butcher paper, 
etc.) until just before use.  Use protective gloves to handle the bailer once 
it is removed from its wrapping.  Handle the bailer by the lanyard to 
minimize contact with the bailer surface. 

c.) Lanyards 
1. Lanyards must be made of non-reactive, non-leachable material. They 

may be cotton twine, nylon, stainless steel, or may be coated with Teflon, 
polyethylene or PP. 

2. Discard cotton twine, nylon, and non-stainless steel braided lanyards after 
sampling each monitoring well. 

3. Decontaminate stainless steel, coated Teflon, polyethylene and PP 
lanyards between monitoring wells.  They do not need to be 
decontaminated between purging and sampling operations. 

 
Water Level and Purge Volume Determination 
The amount of water that must be purged from a well is determined by the volume of water 
and/or field parameter stabilization. 
 

a.) General Equipment Considerations - Selection of appropriate purging equipment 
depends on the analytes of interest, the well diameter, transmissivity of the aquifer, 
the depth to groundwater, and other site conditions. 

1. Use of a pump to purge the well is recommended unless no other 
equipment can be used or there is non-aqueous phase liquid in the well, or 
non-aqueous phase liquid is suspected to be in the well. 

2. Bailers must be used with caution because improper bailing: 
• Introduces atmospheric oxygen, which may precipitate metals 

(i.e., iron) or cause other changes in the chemistry of the water 
in the sample (i.e., pH). 

• Agitates groundwater, which may bias volatile and semi-
volatile organic analyses due to volatilization. 

• Agitates the water in the aquifer and resuspends fine particulate 
matter. 

• Surges the well, loosening particulate matter in the annular 
space around the well screen. 

• May introduce dirt into the water column if the sides of the 
casing wall are scraped. 

NOTE: It is critical for bailers to be slowly and gently immersed into the top of the water 
column, particularly during the final stages of purging.  This minimizes turbidity and 
disturbance of volatile organic constituents. 
b.) Initial Inspection 

1. Remove the well cover and remove all standing water around the top of 
the well casing (manhole) before opening the well. 

2. Inspect the exterior protective casing of the monitoring well for damage.  
Document the results of the inspection if there is a problem. 

3. It is recommended that you place a protective covering around the well 
head.  Replace the covering if it becomes soiled or ripped. 
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4. Inspect the well lock and determine whether the cap fits tightly. Replace 
the cap if necessary. 

c.) Water Level Measurements - Use an electronic probe or chalked tape to determine the 
water level.  Decontaminate all equipment before use.  Measure the depth to 
groundwater from the top of the well casing to the nearest 0.01 foot.  Always measure 
from the same reference point or survey mark on the well casing.  Record the 
measurement. 

1. Electronic Probe:  Decontaminate all equipment before use.  Follow the 
manufacturer’s instructions for use.  Record the measurement.   

2. Chalked Line Method:  Decontaminate all equipment before use.  Lower 
chalked tape into the well until the lower end is in the water.  This is 
usually determined by the sound of the weight hitting the water.  Record 
the length of the tape relative to the reference point.  Remove the tape and 
note the length of the wetted portion.  Record the length.  Determine the 
depth to water by subtracting the length of the wetted portion from the 
total length.  Record the result. 

d.) Water Column Determination - To determine the length of the water column, subtract 
the depth to the top of the water column from the total well depth (or gauged well 
depth if silting has occurred).  The total well depth depends on the well construction. 
If gauged well depth is used due to silting, report total well depth also.  Some wells 
may be drilled in areas of sinkhole, karst formations or rock leaving an open 
borehole.  Attempt to find the total borehole depth in cases where there is an open 
borehole below the cased portion. 

e.) Well Water Volume - Calculate the total volume of water, in gallons, in the well 
using the following equation: 

V = (0.041)d x d x h 
Where: 

V = volume in gallons 
d = well diameter in inches 
h = height of the water column in feet 

The total volume of water in the well may also be determined with the following 
equation by using a casing volume per foot factor (Gallons per Foot of Water) for the 
appropriate diameter well: 

V = [Gallons per Foot of Water] x h  
Where:  

V = volume in gallons 
h = height of the water column in feet 

Record all measurements and calculations in the field records. 
f.) Purging Equipment Volume - Calculate the total volume of the pump, associated 

tubing and flow cell (if used), using the following equation: 
V = p + ((0.041)d x d x l) + fc  

Where: 
V = volume in gallons 
p = volume of pump in gallons 
d = tubing diameter in inches 
l = length of tubing in feet 
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fc = volume of flow cell in gallons 
g.) If the groundwater elevation data are to be used to construct groundwater elevation 

contour maps, all water level measurements must be taken within the same 24 hour 
time interval when collecting samples from multiple wells on a site, unless a shorter 
time period is required.  If the site is tidally influenced, complete the water level 
measurements within the time frame of an incoming or outgoing tide. 

 
Well Purging Techniques 
The selection of the purging technique and equipment is dependent on the hydrogeologic 
properties of the aquifer, especially depth to groundwater and hydraulic conductivity. 
 

a.) Measuring the Purge Volume - The volume of water that is removed during purging 
must be recorded.  Therefore, you must measure the volume during the purging 
operation. 

1. Collect the water in a graduated container and multiply the number of 
times the container was emptied by the volume of the container, OR 

2. Estimate the volume based on pumping rate. This technique may be used 
only if the pumping rate is constant.  Determine the pumping rate by 
measuring the amount of water that is pumped for a fixed period of time, 
or use a flow meter. 

• Calculate the amount of water that is discharged per 
minute:  D = Measured Amount/Total Time In Minutes 

• Calculate the time needed to purge one (1) well volume or 
one (1) purging equipment volume:  Time = V/D 
Where:  V = well volume or purging equipment volume 
D = discharge rate 

• Make new measurements each time the pumping rate is 
changed. 

3. Use a totalizing flow meter. 
• Record the reading on the totalizer prior to purging. 
• Record the reading on the totalizer at the end of purging. 
• To obtain the volume purged, subtract the reading on the 

totalizer prior to purging from the reading on the totalizer at 
the end of purging. 

• Record the times that purging begins and ends in the field 
records. 

b.) Purging Measurement Frequency - When purging a well that has the well screen fully 
submerged and the pump or intake tubing is placed within the well casing above the 
well screen or open hole, purge a minimum of one (1) well volume prior to collecting 
measurements of the field parameters.  Allow at least one quarter (1/4) well volume 
to purge between subsequent measurements.  When purging a well that has the pump 
or intake tubing placed within a fully submerged well screen or open hole, purge until 
the water level has stabilized (well recovery rate equals the purge rate), then purge a 
minimum of one (1) volume of the pump, associated tubing and flow cell (if used) 
prior to collecting measurements of the field parameters.  Take measurements of the 
field parameters no sooner than two (2) to three (3) minutes apart.  Purge at least 
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three (3) volumes of the pump, associated tubing and flow cell, if used, prior to 
collecting a sample.  When purging a well that has a partially submerged well screen, 
purge a minimum of one (1) well volume prior to collecting measurements of the 
field parameters.  Take measurements of the field parameters no sooner than two (2) 
to three (3) minutes apart. 

c.) Purging Completion - Wells must be adequately purged prior to sample collection to 
ensure representation of the aquifer formation water, rather than stagnant well water. 
This may be achieved by purging three volumes from the well or by satisfying any 
one of the following three purge completion criteria: 

1.) Three (3) consecutive measurements in which the three (3) parameters listed 
below are within the stated limits, dissolved oxygen is no greater than 20 
percent of saturation at the field measured temperature, and turbidity is no 
greater than 20 Nephelometric Turbidity Units (NTUs). 

• Temperature: + 0.2° C 
• pH: + 0.2 Standard Units 
• Specific Conductance: + 5.0% of reading 

Document and report the following, as applicable. The last four items only 
need to be submitted once: 

• Purging rate. 
• Drawdown in the well, if any. 
• A description of the process and the data used to design the 

well. 
• The equipment and procedure used to install the well. 
• The well development procedure. 
• Pertinent lithologic or hydrogeologic information. 

2.) If it is impossible to get dissolved oxygen at or below 20 percent of saturation 
at the field measured temperature or turbidity at or below 20 NTUs, then three 
(3) consecutive measurements of temperature, pH, specific conductance and 
the parameter(s) dissolved oxygen and/or turbidity that do not meet the 
requirements above must be within the limits below.  The measurements are: 

• Temperature: + 0.2° C 
• pH: + 0.2 Standard Units 
• Specific Conductance: + 5.0% of reading 
• Dissolved Oxygen: + 0.2 mg/L or 10%, whichever is 

greater 
• Turbidity: + 5 NTUs or 10%, whichever is greater 

Additionally, document and report the following, as applicable, except that 
the last four(4) items only need to be submitted once: 

• Purging rate. 
• Drawdown in the well, if any. 
• A description of conditions at the site that may cause the 

dissolved oxygen to be high and/or dissolved oxygen 
measurements made within the screened or open hole 
portion of the well with a downhole dissolved oxygen 
probe. 
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• A description of conditions at the site that may cause the 
turbidity to be high and any procedures that will be used to 
minimize turbidity in the future. 

• A description of the process and the data used to design the 
well. 

• The equipment and procedure used to install the well. 
• The well development procedure. 
• Pertinent lithologic or hydrogeologic information. 

3.) If after five (5) well volumes, three (3) consecutive measurements of the field 
parameters temperature, pH, specific conductance, dissolved oxygen, and 
turbidity are not within the limits stated above, check the instrument condition 
and calibration, purging flow rate and all tubing connections to determine if 
they might be affecting the ability to achieve stable measurements.  It is at the 
discretion of the consultant/contractor whether or not to collect a sample or to 
continue purging.  Further, the report in which the data are submitted must 
include the following, as applicable. The last four (4) items only need to be 
submitted once. 

• Purging rate. 
• Drawdown in the well, if any. 
• A description of conditions at the site that may cause the 

Dissolved Oxygen to be high and/or Dissolved Oxygen 
measurements made within the screened or open hole 
portion of the well with a downhole dissolved oxygen 
probe. 

• A description of conditions at the site that may cause the 
turbidity to be high and any procedures that will be used to 
minimize turbidity in the future. 

• A description of the process and the data used to design the 
well. 

• The equipment and procedure used to install the well. 
• The well development procedure. 
• Pertinent lithologic or hydrogeologic information. 

If wells have previously and consistently purged dry, and the current depth to 
groundwater indicates that the well will purge dry during the current sampling 
event, minimize the amount of water removed from the well by using the same 
pump to purge and collect the sample: 

• Place the pump or tubing intake within the well screened 
interval. 

• Use very small diameter Teflon, polyethylene or PP tubing 
and the smallest possible pump chamber volume. This will 
minimize the total volume of water pumped from the well 
and reduce drawdown. 

• Select tubing that is thick enough to minimize oxygen 
transfer through the tubing walls while pumping. 
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• Pump at the lowest possible rate (100 mL/minute or less) to 
reduce drawdown to a minimum. 

• Purge at least two (2) volumes of the pumping system 
(pump, tubing and flow cell, if used). 

• Measure pH, specific conductance, temperature, dissolved 
oxygen and turbidity, then begin to collect the samples. 

Collect samples immediately after purging is complete.  The time period between 
completing the purge and sampling cannot exceed six hours.  If sample collection 
does not occur within one hour of purging completion, re-measure the five field 
parameters: temperature, pH, specific conductance, dissolved oxygen and turbidity, 
just prior to collecting the sample.  If the measured values are not within 10 percent 
of the previous measurements, re-purge the well.  The exception is “dry” wells. 

d.) Lanyards 
1. Securely fasten lanyards, if used, to any downhole equipment (bailers, 

pumps, etc.). 
2. Use bailer lanyards in such a way that they do not touch the ground 

surface. 
 
Wells Without Plumbing 

a.) Tubing/Pump Placement 
1. If attempting to minimize the volume of purge water, position the intake 

hose or pump at the midpoint of the screened or open hole interval. 
2. If monitoring well conditions do not allow minimizing of the purge water 

volume, position the pump or intake hose near the top of the water 
column.  This will ensure that all stagnant water in the casing is removed. 

3. If the well screen or borehole is partially submerged, and the pump will be 
used for both purging and sampling, position the pump midway between 
the measured water level and the bottom of the screen.  Otherwise, 
position the pump or intake hose near the top of the water column. 

b.) Non-dedicated (portable) pumps 
1. Variable Speed Peristaltic Pump 

• Wear sampling gloves to position the decontaminated 
pump and tubing. 

• Attach a short section of tubing to the discharge side of the 
pump and into a graduated container. 

• Attach one end of a length of new or precleaned tubing to 
the pump head flexible hose. 

• Place the tubing as described in one of the options listed 
above. 

• Change gloves before beginning to purge. 
• Measure the depth to groundwater at frequent intervals. 
• Record these measurements. 
• Adjust the purging rate so that it is equivalent to the well 

recovery rate to minimize drawdown. 
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• If the purging rate exceeds the well recovery rate, reduce 
the pumping rate to balance the withdrawal rate with the 
recharge rate. 

• If the water table continues to drop during pumping, lower 
the tubing at the approximate rate of drawdown so that 
water is removed from the top of the water column. 

• Record the purging rate each time the rate changes. 
• Measure the purge volume. 
• Record this measurement. 
• Decontaminate the pump and tubing between wells (see 

Appendix C) or if precleaned tubing is used for each well, 
only the pump. 

2. Variable Speed Centrifugal Pump 
• Position fuel powered equipment downwind and at least 10 

feet from the well head.  Make sure that the exhaust faces 
downwind. 

• Wear sampling gloves to position the decontaminated 
pump and tubing. 

• Place the decontaminated suction hose so that water is 
always pumped from the top of the water column. 

• Change gloves before beginning to purge. 
• Equip the suction hose with a foot valve to prevent purge 

water from re-entering the well. 
• Measure the depth to groundwater at frequent intervals. 
• Record these measurements. 
• To minimize drawdown, adjust the purging rate so that it is 

equivalent to the well recovery rate. 
• If the purging rate exceeds the well recovery rate, reduce 

the pumping rate to balance the withdrawal rate with the 
recharge rate. 

• If the water table continues to drop during pumping, lower 
the tubing at the approximate rate of drawdown so that the 
water is removed from the top of the water column. 

• Record the purging rate each time the rate changes. 
• Measure the purge volume. 
• Record this measurement. 
• Decontaminate the pump and tubing between wells or if 

precleaned tubing is used for each well, only the pump. 
3. Variable Speed Electric Submersible Pump 

• Position fuel powered equipment downwind and at least 10 
feet from the well head.  Make sure that the exhaust faces 
downwind. 

• Wear sampling gloves to position the decontaminated 
pump and tubing. 

• Carefully position the decontaminated pump. 
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• Change gloves before beginning to purge. 
• Measure the depth to groundwater at frequent intervals. 
• Record these measurements. 
• To minimize drawdown, adjust the purging rate so that it is 

equivalent to the well recovery rate. 
• If the purging rate exceeds the well recovery rate, reduce 

the pumping rate to balance the withdrawal rate with the 
recharge rate. 

• If the water table continues to drop during pumping, lower 
the tubing or pump at the approximate rate of drawdown so 
that water is removed from the top of the water column. 

• Record the purging rate each time the rate changes. 
• Measure the purge volume. 
• Record this measurement. 
• Decontaminate the pump and tubing between wells or only 

the pump if precleaned tubing is used for each well. 
4. Variable Speed Bladder Pump 

• Position fuel powered equipment downwind and at least 10 
feet from the well head.  Make sure that the exhaust faces 
downwind. 

• Wear sampling gloves to position the decontaminated 
pump and tubing. 

• Attach the tubing and carefully position the pump. 
• Change gloves before beginning purging. 
• Measure the depth to groundwater at frequent intervals. 
• Record these measurements. 
• To minimize drawdown, adjust the purging rate so that it is 

equivalent to the well recovery rate. 
• If the purging rate exceeds the well recovery rate, reduce 

the pumping rate to balance the withdrawal rate with the 
recharge rate. 

• If the water table continues to drop during pumping, lower 
the tubing or pump at the approximate rate of drawdown so 
that water is removed from the top of the water column. 

• Record the purging rate each time the rate changes. 
• Measure the purge volume. 
• Record this measurement. 
• Decontaminate the pump and tubing between wells or if 

precleaned tubing is used for each well, only the pump. 
c.) Dedicated Portable Pumps 

1. Variable Speed Electric Submersible Pump 
• Position fuel powered equipment downwind and at least 10 

feet from the well head.  Make sure that the exhaust faces 
downwind. 

• Wear sampling gloves. 
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• Measure the depth to groundwater at frequent intervals. 
• Record these measurements. 
• Adjust the purging rate so that it is equivalent to the well 

recovery rate to minimize drawdown. 
• If the purging rate exceeds the well recovery rate, reduce 

the pumping rate to balance the withdraw with the recharge 
rate. 

• Record the purging rate each time the rate changes. 
• Measure the purge volume. 
• Record this measurement. 

2. Variable Speed Bladder Pump 
• Position fuel powered equipment downwind and at least 10 

feet from the well head.  Make sure that the exhaust faces 
downwind. 

• Wear sampling gloves. 
• Measure the depth to groundwater at frequent intervals. 
• Record these measurements. 
• Adjust the purging rate so that it is equivalent to the well 

recovery rate to minimize drawdown. 
• If the purging rate exceeds the well recovery rate, reduce 

the pumping rate to balance the withdraw with the recharge 
rate. 

• Record the purging rate each time the rate changes. 
• Measure the purge volume. 
• Record this measurement. 

3. Bailers - Using bailers for purging is not recommended unless care is 
taken to use proper bailing technique, or if free product is present in the 
well or suspected to be in the well.  

• Minimize handling the bailer as much as possible. 
• Wear sampling gloves. 
• Remove the bailer from its protective wrapping just before 

use. 
• Attach a lanyard of appropriate material. 
• Use the lanyard to move and position the bailer. 
• Lower and retrieve the bailer slowly and smoothly. 
• Lower the bailer carefully into the well to a depth 

approximately a foot above the water column. 
• When the bailer is in position, lower the bailer into the 

water column at a rate of 2 cm/sec until the desired depth is 
reached. 

• Do not lower the top of the bailer more than one (1) foot 
below the top of the water table so that water is removed 
from the top of the water column. 

• Allow time for the bailer to fill with aquifer water as it 
descends into the water column. 
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• Carefully raise the bailer. Retrieve the bailer at the same 
rate of 2 cm/sec until the bottom of the bailer has cleared to 
top of the water column. 

• Measure the purge volume. 
• Record the volume of the bailer. 
• Continue to carefully lower and retrieve the bailer as 

described above until the purging is considered complete, 
based on either the removal of 3 well volumes. 

• Remove at least one (1) well volume before collecting 
measurements of the field parameters.  Take each 
subsequent set of measurements after removing at least one 
quarter (1/4) well volume between measurements. 

 
Groundwater Sampling Techniques 

a.) Purge wells. 
b.) Replace protective covering around the well if it is soiled or torn after completing 

purging operations. 
c.) Equipment Considerations 

1. The following pumps are approved to collect volatile organic samples:  
• Stainless steel and Teflon variable speed submersible 

pumps 
• Stainless steel and Teflon or polyethylene variable speed 

bladder pumps 
• Permanently installed PVC bodied pumps (As long as the 

pump remains in contact with the water in the well at all 
times) 

2. Collect sample from the sampling device and store in sample container. 
Do not use intermediate containers. 

3. To avoid contamination or loss of analytes from the sample, handle 
sampling equipment as little as possible and minimize equipment exposure 
to the sample. 

4. To reduce chances of cross-contamination, use dedicated equipment 
whenever possible.  “Dedicated” is defined as equipment that is to be used 
solely for one location for the life of that equipment (e.g., permanently 
mounted pump).  Purchase dedicated equipment with the most sensitive 
analyte of interest in mind. 

• Clean or make sure dedicated pumps are clean before 
installation.  They do not need to be cleaned prior to each 
use, but must be cleaned if they are withdrawn for repair or 
servicing. 

• Clean or make sure any permanently mounted tubing is 
clean before installation. 

• Change or clean tubing when the pump is withdrawn for 
servicing. 

• Clean any replaceable or temporary parts. 
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• Collect equipment blanks on dedicated pumping systems 
when the tubing is cleaned or replaced. 

• Clean or make sure dedicated bailers are clean before 
placing them into the well. 

• Collect an equipment blank on dedicated bailers before 
introducing them into the water column. 

• Suspend dedicated bailers above the water column if they 
are stored in the well. 

 
 
Sampling Wells Without Plumbing 

a.) Sampling with Pumps – The following pumps may be used to sample for organics:  
• Peristaltic pumps 
• Stainless steel, Teflon or polyethylene bladder pumps  
• Variable speed stainless steel and Teflon submersible 

pumps 
1. Peristaltic Pump 

• Volatile Organics:  One of three methods may be used.  
 Remove the drop tubing from the inlet side 

of the pump; submerge the drop tubing into 
the water column; prevent the water in the 
tubing from flowing back into the well; 
remove the drop tubing from the well; 
carefully allow the groundwater to drain into 
the sample vials; avoid turbulence; do not 
aerate the sample; repeat steps until enough 
vials are filled. OR    

 Use the pump to fill the drop tubing; quickly 
remove the tubing from the pump; prevent 
the water in the tubing from flowing back 
into the well; remove the drop tubing from 
the well; carefully allow the groundwater to 
drain into the sample vials; avoid 
turbulence; do not aerate the sample; repeat 
steps until enough vials are filled. OR 

 Use the pump to fill the drop tubing; 
withdraw the tubing from the well; reverse 
the flow on the peristaltic pumps to deliver 
the sample into the vials at a slow, steady 
rate; repeat steps until enough vials are 
filled. 

• Extractable Organics:  If delivery tubing is not 
polyethylene or PP, or is not Teflon lined, use pump and 
vacuum trap method.  Connect the outflow tubing from the 
container to the influent side of the peristaltic pump.  Turn 
pump on and reduce flow until smooth and even.  Discard a 
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small portion of the sample to allow for air space.  Preserve 
(if required), label, and complete field notes.   

• Inorganic samples:  These samples may be collected from 
the effluent tubing.  If samples are collected from the 
pump, decontaminate all tubing (including the tubing in the 
head) or change it between wells.  Preserve (if required), 
label, and complete field notes. 

2. Variable Speed Bladder Pump 
• If sampling for organics, the pump body must be 

constructed of stainless steel and the valves and bladder 
must be Teflon.  All tubing must be Teflon, polyethylene, 
or PP and any cabling must be sealed in Teflon, 
polyethylene or PP, or made of stainless steel.  

• After purging to a smooth even flow, reduce the flow rate.   
• When sampling for volatile organic compounds, reduce the 

flow rate to 100-200mL/minute, if possible. 
3. Variable Speed Submersible Pump 

• The housing must be stainless steel.  
• If sampling for organics, the internal impellers, seals and 

gaskets must be constructed of stainless steel, Teflon, 
polyethylene or PP.  The delivery tubing must be Teflon, 
polyethylene or PP; the electrical cord must be sealed in 
Teflon; any cabling must be sealed in Teflon or constructed 
of stainless steel.  

• After purging to a smooth even flow, reduce the flow rate. 
• When sampling for volatile organic compounds, reduce the 

flow rate to 100-200mL/minute, if possible. 
b.) Sampling with Bailers - A high degree of skill and coordination are necessary to 

collect representative samples with a bailer. 
1. General Considerations 

• Minimize handling of bailer as much as possible. 
• Wear sampling gloves. 
• Remove bailer from protective wrapping just before use. 
• Attach a lanyard of appropriate material. 
• Use the lanyard to move and position the bailers. 
• Do not allow bailer or lanyard to touch the ground. 
• If bailer is certified precleaned, no rinsing is necessary. 
• If both a pump and a bailer are to be used to collect 

samples, rinse the exterior and interior of the bailer with 
sample water from the pump before removing the pump. 

• If the purge pump is not appropriate for collecting samples 
(e.g., non-inert components), rinse the bailer by collecting a 
single bailer of the groundwater to be sampled.  

• Discard the water appropriately. 
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• Do not rinse the bailer if Oil and Grease samples are to be 
collected. 

2. Bailing Technique 
• Collect all samples that are required to be collected with a 

pump before collecting samples with the bailer. 
• Raise and lower the bailer gently to minimize stirring up 

particulate matter in the well and the water column, which 
can increase sample turbidity. 

• Lower the bailer carefully into the well to a depth 
approximately a foot above the water column.  When the 
bailer is in position, lower the bailer into the water column 
at a rate of 2 cm/sec until the desired depth is reached. 

• Do not lower the top of the bailer more than one foot below 
the top of the water table, so that water is removed from the 
top of the water column. 

• Allow time for the bailer to fill with aquifer water as it 
descends into the water column. 

• Do not allow the bailer to touch the bottom of the well or 
particulate matter will be incorporated into the sample. 
Carefully raise the bailer.  Retrieve the bailer at the 
same rate of 2 cm/sec until the bottom of the bailer has 
cleared to top of the water column. 

• Lower the bailer to approximately the same depth each 
time. 

• Collect the sample.  Install a device to control the flow 
from the bottom of the bailer and discard the first few 
inches of water.  Fill the appropriate sample containers by 
allowing the sample to slowly flow down the side of the 
container.  Discard the last few inches of water in the 
bailer. 

• Repeat steps for additional samples. 
• As a final step measure the DO, pH, temperature, turbidity 

and specific conductance after the final sample has been 
collected.  Record all measurements and note the time 
that sampling was completed. 

c.) Sampling Low Permeability Aquifers or Wells that have Purged Dry 
1. Collect the sample(s) after the well has been purged. Minimize the amount 

of water removed from the well by using the same pump to purge and 
collect the sample.  If the well has purged dry, collect samples as soon as 
sufficient sample water is available. 

2. Measure the five field parameters temperature, pH, specific conductance, 
dissolved oxygen and turbidity at the time of sample collection. 

3. Advise the analytical laboratory and the client that the usual amount of 
sample for analysis may not be available. 
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Appendix D - Collecting Samples from Wells with 
Plumbing in Place 
In-place plumbing is generally considered permanent equipment routinely used for purposes 
other than purging and sampling, such as for water supply.   
 

a.) Air Strippers or Remedial Systems - These types of systems are installed as 
remediation devices.  Collect influent and effluent samples from air stripping units as 
described below. 

1. Remove any tubing from the sampling port and flush for one to two 
minutes. 

2. Remove all hoses, aerators and filters (if possible). 
3. Open the spigot and purge sufficient volume to flush the spigot and lines 

and until the purging completion criteria have been met. 
4. Reduce the flow rate to approximately 500 mL/minute (a 1/8” stream) or 

approximately 0.1 gal/minute before collecting samples. 
5. Follow procedures for collecting samples from water supply wells as 

outlined below. 
b.) Water Supply Wells – Water supply wells with in-place plumbing do not require 

equipment to be brought to the well to purge and sample. Water supply wells at UST 
facilities must be sampled for volatile organic compounds (VOCs) and semivolatile 
compounds (SVOCs). 

1. Procedures for Sampling Water Supply Wells 
• Label sample containers prior to sample collection. 
• Prepare the storage and transport containers (ice chest, etc.) 

before taking any samples so each collected sample can be 
placed in a chilled environment immediately after 
collection. 

• You must choose the tap closest to the well, preferably at 
the wellhead.  The tap must be before any holding or 
pressurization tank, water softener, ion exchange, 
disinfection process or before the water line enters the 
residence, office or building.  If no tap fits the above 
conditions, a new tap that does must be installed. 

• The well pump must not be lubricated with oil, as that may 
contaminate the samples. 

• The sampling tap must be protected from exterior 
contamination associated with being too close to a sink 
bottom or to the ground.  If the tap is too close to the 
ground for direct collection into the appropriate container, 
it is acceptable to use a smaller (clean) container to transfer 
the sample to a larger container. 

• Leaking taps that allow water to discharge from around the 
valve stem handle and down the outside of the faucet, or 
taps in which water tends to run up on the outside of the lip, 
are to be avoided as sampling locations. 
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• Disconnect any hoses, filters, or aerators attached to the tap 
before sampling. 

• Do not sample from a tap close to a gas pump. The gas 
fumes could contaminate the sample. 

2. Collecting Volatile Organic Samples 
• Equipment Needed:  VOC sample vials [40 milliliters, 

glass, may contain 3 to 4 drops of hydrochloric acid (HCl) 
as preservative]; Disposable gloves and protective goggles; 
Ice chest/cooler; Ice; Packing materials (sealable plastic 
bags, bubble wrap, etc.); and Lab forms. 

• Sampling Procedure:  Run water from the well for at least 
15 minutes.  If the well is deep, run water longer (purging 
three well volumes is best).  If tap or spigot is located 
directly before a holding tank, open a tap after the holding 
tank to prevent any backflow into the tap where you will 
take your sample.  This will ensure that the water you 
collect is “fresh” from the well and not from the holding 
tank.  After running the water for at least 15 minutes, 
reduce the flow of water.  The flow should be reduced to a 
trickle but not so slow that it begins to drip.  A smooth flow 
of water will make collection easier and more accurate.  
Remove the cap of a VOC vial and hold the vial under the 
stream of water to fill it.  Be careful not to spill any acid 
that is in the vial.  For best results use a low flow of water 
and angle the vial slightly so that the water runs down the 
inside of the vial.  This will help keep the sample from 
being agitated, aerated or splashed out of the vial.  It will 
also increase the accuracy of the sample.  As the vial fills 
and is almost full, turn the vial until it is straight up and 
down so the water won’t spill out.  Fill the vial until the 
water is just about to spill over the lip of the vial.  The 
surface of the water sample should become mounded.  It is 
a good idea not to overfill the vial, especially if an acid 
preservative is present in the vial.  Carefully replace and 
screw the cap onto the vial.  Some water may overflow as 
the cap is put on.  After the cap is secure, turn the vial 
upside down and gently tap the vial to see if any bubbles 
are present.  If bubbles are present in the vial, remove the 
cap, add more water and check again to see if bubbles are 
present.  Repeat as necessary.  After two samples without 
bubbles have been collected, the samples should be labeled 
and prepared for shipment.  Store samples at 4° C. 
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3. Collecting Extractable Organic and/or Metals Samples 
• Equipment Needed:  SVOC sample bottle [1 liter, amber 

glass] and/or Metals sample bottle [0.5 liter, polyethylene 
or glass, 5 milliliters of nitric acid (HNO3) preservative]; 
Disposable gloves and protective goggles; Ice 
Chest/Cooler; Ice; Packing materials (sealable plastic bags, 
bubble wrap, etc.); and Lab forms. 

• Sampling Procedure:  Run water from the well for at least 
15 minutes.  If the well is deep, run the water longer 
(purging three well volumes is best).  If tap or spigot is 
located directly before a holding tank, open a tap after the 
holding tank to prevent any backflow into the tap where 
you will take your sample.  This will ensure that the water 
you collect is “fresh” from the well and not from the 
holding tank.  After running the water for at least 15 
minutes, reduce the flow.  Low water flow makes 
collection easier and more accurate.  Remove the cap of a 
SVOC or metals bottle and hold it under the stream of 
water to fill it.  The bottle does not have to be completely 
filled (i.e., you can leave an inch or so of headspace in the 
bottle).  After filling, screw on the cap, label the bottle and 
prepare for shipment.  Store samples at 4° C. 
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Appendix E - Collecting Surface Water Samples 
The following topics include 1.) acceptable equipment selection and equipment construction 
materials and 2.) standard grab, depth-specific and depth-composited surface water sampling 
techniques. 
 
Facilities which contain or border small rivers, streams or branches should include surface water 
sampling as part of the monitoring program for each sampling event.  A simple procedure for 
selecting surface water monitoring sites is to locate a point on a stream where drainage leaves the 
site.  This provides detection of contamination through, and possibly downstream of, site via 
discharge of surface waters.  The sampling points selected should be downstream from any waste 
areas.  An upstream sample should be obtained in order to determine water quality upstream of 
the influence of the site. 

 
a.) General Cautions  

1. When using watercraft take samples near the bow away and upwind from 
any gasoline outboard engine.  Orient watercraft so that bow is positioned 
in the upstream direction.   

2. When wading, collect samples upstream from the body.  Avoid disturbing 
sediments in the immediate area of sample collection.   

3. Collect water samples prior to taking sediment samples when obtaining 
both from the same area (site).  

4. Unless dictated by permit, program or order, sampling at or near man-
made structures (e.g., dams, weirs or bridges) may not provide 
representative data because of unnatural flow patterns.   

5. Collect surface water samples from downstream towards upstream. 
b.) Equipment and Supplies - Select equipment based on the analytes of interest, specific 

use, and availability.   
c.) Surface Water Sampling Techniques - Adhere to all general protocols applicable to 

aqueous sampling when following the surface water sampling procedures addressed 
below. 

1. Manual Sampling: Use manual sampling for collecting grab samples for 
immediate in-situ field analyses.  Use manual sampling in lieu of 
automatic equipment over extended periods of time for composite 
sampling, especially when it is necessary to observe and/or note unusual 
conditions. 

• Surface Grab Samples - Do not use sample containers containing 
premeasured amounts of preservatives to collect grab samples.  If 
the sample matrix is homogeneous, then the grab method is a 
simple and effective technique for collection purposes.  If 
homogeneity is not apparent, based on flow or vertical variations 
(and should never be assumed), then use other collection protocols. 
Where practical, use the actual sample container submitted to the 
laboratory for collecting samples to be analyzed for oil and grease, 
volatile organic compounds (VOCs), and microbiological samples. 
This procedure eliminates the possibility of contaminating the 
sample with an intermediate collection container.  The use of 

Rev 4-08 33



unpreserved sample containers as direct grab samplers is 
encouraged since the same container can be submitted for 
laboratory analysis after appropriate preservation.  This procedure 
reduces sample handling and eliminates potential contamination 
from other sources (e.g., additional sampling equipment, 
environment, etc.). 

1. Grab directly into sample container. 
2. Slowly submerge the container, opening neck first, into the 

water. 
3. Invert the bottle so the neck is upright and pointing towards 

the direction of water flow (if applicable).  Allow water to 
run slowly into the container until filled. 

4. Return the filled container quickly to the surface. 
5. Pour out a few mL of sample away from and downstream 

of the sampling location.  This procedure allows for the 
addition of preservatives and sample expansion.  Do not 
use this step for volatile organics or other analytes where 
headspace is not allowed in the sample container. 

6. Add preservatives, securely cap container, label, and 
complete field notes.  If sample containers are attached to a 
pole via a clamp, submerge the container and follow steps 3 
– 5 but omit steps 1 and 2. 

• Sampling with an Intermediate Vessel or Container:  If the sample 
cannot be collected directly into the sample container to be 
submitted to the laboratory, or if the laboratory provides 
prepreserved sample containers, use an unpreserved sample 
container or an intermediate vessel (e.g., beakers, buckets or 
dippers) to obtain the sample.  These vessels must be constructed 
appropriately, including any poles or extension arms used to access 
the sample location. 

1. Rinse the intermediate vessel with ample amounts of site 
water prior to collecting the first sample. 

2. Collect the sample as outlined above using the intermediate 
vessel. 

3. Use pole mounted containers of appropriate construction to 
sample at distances away from shore, boat, etc.  Follow the 
protocols above to collect samples. 

• Peristaltic Pump and Tubing:  The most portable pump for this 
technique is a 12 volt peristaltic pump.  Use appropriately 
precleaned, silastic tubing in the pump head and attach 
polyethylene, Tygon, etc. tubing to the pump.  This technique is 
not acceptable for Oil and Grease, EPH, VPH or VOCs.  
Extractable organics can be collected through the pump if flexible 
interior-wall Teflon, polyethylene or PP tubing is used in the pump 
head or if used with the organic trap setup. 
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1. Lower appropriately precleaned tubing to a depth of 6 – 12 
inches below water surface, where possible. 

2. Pump 3 – 5 tube volumes through the system to acclimate 
the tubing before collecting the first sample. 

3. Fill individual sample bottles via the discharge tubing.  Be 
careful not to remove the inlet tubing from the water. 

4. Add preservatives, securely cap container, label, and 
complete field notes. 

• Mid-Depth Grab Samples:  Mid-depth samples or samples taken at 
a specific depth can approximate the conditions throughout the 
entire water column.  The equipment that may be used for this type 
of sampling consists of the following depth-specific sampling 
devices:  Kemmerer, Niskin, Van Dorn type, etc.  You may also 
use pumps with tubing or double check-valve bailers.  Certain 
construction material details may preclude its use for certain 
analytes.  Many Kemmerer samplers are constructed of plastic and 
rubber that preclude their use for all volatile and extractable 
organic sampling.  Some newer devices are constructed of stainless 
steel or are all Teflon or Teflon-coated.  These are acceptable for 
all analyte groups without restriction. 

1. Measure the water column to determine maximum depth 
and sampling depth prior to lowering the sampling device. 

2. Mark the line attached to the sampler with depth 
increments so that the sampling depth can be accurately 
recorded. 

3. Lower the sampler slowly to the appropriate sampling 
depth, taking care not to disturb the sediments. 

4. At the desired depth, send the messenger weight down to 
trip the closure mechanism. 

5. Retrieve the sampler slowly. 
6. Rinse the sampling device with ample amounts of site 

water prior to collecting the first sample.  Discard rinsate 
away from and downstream of the sampling location. 

7. Fill the individual sample bottles via the discharge tube. 
• Double Check-Valve Bailers:  Collect samples using double check-

valve bailers if the data requirements do not necessitate a sample 
from a strictly discrete interval of the water column.  Bailers with 
an upper and lower check-valve can be lowered through the water 
column.  Water will continually be displaced through the bailer 
until the desired depth is reached, at which point the bailer is 
retrieved. Sampling with this type of bailer must follow the same 
protocols outlined above, except that a messenger weight is not 
applicable.  Although not designed specifically for this kind of 
sampling, a bailer is acceptable when a mid-depth sample is 
required 
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1. As the bailer is dropped through the water column, water is 
displaced through the body of the bailer.  The degree of 
displacement depends upon the check-valve ball movement 
to allow water to flow freely through the bailer body. 

2. Slowly lower the bailer to the appropriate depth.  Upon 
retrieval, the two check valves seat, preventing water from 
escaping or entering the bailer. 

3. Rinse the sampling device with ample amounts of site 
water prior to collecting the first sample. 

4. Fill the individual sample bottles via the discharge tube. 
Sample bottles must be handled as described above. 

• Peristaltic Pump and Tubing: The most portable pump for this 
technique is a 12 volt peristaltic pump.  Use appropriately 
precleaned, silastic tubing in the pump head and attach HDPE, 
Tygon, etc. tubing to the pump.  This technique is not acceptable 
for Oil and Grease, EPH, VPH or VOCs.  Extractable organics can 
be collected through the pump if flexible interior-wall Teflon, 
polyethylene or PP tubing is used in the pump head, or if used with 
an organic trap setup. 

1. Measure the water column to determine the maximum 
depth and the sampling depth. 

2. Tubing will need to be tied to a stiff pole or be weighted 
down so the tubing placement will be secure.  Do not use a 
lead weight.  Any dense, non-contaminating, non-
interfering material will work (brick, stainless steel weight, 
etc.).  Tie the weight with a lanyard (braided or 
monofilament nylon, etc.) so that it is located below the 
inlet of the tubing. 

3. Turn the pump on and allow several tubing volumes of 
water to be discharged before collecting the first sample. 

4. Fill the individual sample bottles via the discharge tube. 
Sample bottles must be handled as described above. 
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SURFACE AND SHALLOW SOIL SAMPLE COLLECTION  
 
Surface and shallow soil samples may be collected to evaluate surface conditions and to 
characterize shallow soil profiles, determine presence of organic vapors, and collect soil samples 
for subsequent laboratory analysis.   
Surface soil samples are typically collected using stainless steel trowels, spoons, or scoops using 
the following procedure: 
 
1. A decontaminated trowel, spoon, or scoop is used to remove grass, gravel, or other surface 

cover in the area to be sampled. 
2. The underlying soil material is then collected and placed into a decontaminated bowl or 

directly into the sample container using a second decontaminated trowel, spoon, or scoop. 
a. For low concentration volatile organic analysis, soils may sometimes be collected using 

specially designed equipment (e.g., EnCore™ sampler or other approved, equivalent 
method) to directly collect and contain the soil to minimize the loss of volatile 
constituents. 

b. For non-volatile analysis, soil may be placed into a bowl and mixed to assure that a 
homogenous sample is delivered to the laboratory for analysis. Once the soil is mixed, 
it is then placed into the appropriate sample container(s). 

3. The trowels, spoons, or scoops are decontaminated between each sampling location. 

Hand augers can be used to collect shallow soil samples. The hand auger method is typically used 
as a screening method and can provide preliminary indication of stratigraphy and the presence of 
contaminants in shallow soils. Where more rigorous sampling methods or deeper samples are 
required, other methods, such as direct-push boring or hollow-stem auger borings, are employed. 
 
A hand-auger borehole is advanced by pushing and turning the auger assembly (handle, extension 
rods and bucket) and retrieving collected soil from the auger bucket. Samples collected from hand 
auger borings are considered "disturbed" samples. 
 
The following procedure is typically used in collecting soil samples using a hand auger: 

1. A decontaminated hand auger assembly (handle, extensions and auger head or bucket) is 
manually advanced to the desired sampling depth by turning clockwise and pushing downward 
on the assembly handle. 

2. After the auger head is filled with soil, the assembly is removed from the subsurface, and the 
contents are removed by either turning the assembly upside-down or by inserting a hand tool 
such as a decontaminated spoon, trowel, etc. This process continues until the boring is 
terminated or the collection of a sample for laboratory analysis is completed. 
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3. Samples for laboratory analysis are collected using a decontaminated auger head. The soil 
sample is collected directly from the auger head or by the use of decontaminated hand tools 
depending on soil consistency. 

a. For volatile analysis, soil is collected from the auger head directly into a sample 
container to minimize the loss of volatile constituents. 

b. For non-volatile analysis, soil may be placed into a bowl and mixed to assure that a 
homogenous sample is delivered to the laboratory for analysis. Once the soil is mixed 
it is then placed into the appropriate sample container(s). 

4. Abandonment of the boring entails backfilling with bentonite or grout if the boring is 
terminated below the water table. Otherwise, the boring is abandoned by backfilling with auger 
cuttings. 

5. The steel auger head, as well as the extension rods and handle, will be decontaminated prior to 
the start of each hand-auger boring. Additionally, the auger head is to be decontaminated prior 
to collecting each soil sample to be submitted for laboratory analysis. 
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Constituents for Detection Monitoring

(40 CFR 258, Appendix I)

Common name CAS RN

 Antimony (Total)

 Arsenic (Total)

 Barium (Total)

 Beryllium (Total)

 Cadmium (Total)

 Chromium (Total)

 Cobalt (Total)

 Copper (Total)

 Lead (Total)

 Nickel (Total)

 Selenium (Total)

 Silver (Total)

 Thallium (Total)

 Vanadium (Total)

 Zinc (Total)

Acetone 67-64-1

 Acrylonitrile 107-13-1

 Benzene 71-43-2

 Bromochloromethane 74-97-5

 Bromodichloromethane 75-27-4

 Bromoform; Tribromomethane 75-25-2

 Carbon disulfide 75-15-0

 Carbon tetrachloride 56-23-5

 Chlorobenzene 108-90-7

 Chloroethane; Ethyl chloride 75-00-3

 Chloroform; Trichloromethane 67-66-3

 Dibromochloromethane; Chlorodibromomethane 124-48-1

 1,2-Dibromo-3-chlorpropane; DBCP 96-12-8

 1,2-Dibromoethane; Ethylene dibromide; EDB 106-93-4

 o-Dichlorobenzene; 1,2-Dichlorobenzene 95-50-1

 p-Dichlorobenzene; 1,4-Dichlorobenzene 106-46-7

 trans-1,4-Dichloro-2-butene 110-57-6

 1,1-Dichloroethane; Ethylidene chloride 75-34-3

 1,2-Dichloroethane; Ethlyene dichloride 107-06-2

 1,1-Dichloroethylene; 1-1-Dichloroethene; Vinylidene 

chloride

75-35-4

 cis-1,2-Dichloroethylene; cis-1,2-Dichloroethene 156-59-2

 trans-1,2-Dichloroethylene; trans-1,2-Dichloroethene 156-60-5

 1,2-Dichlorpropane; Propylene dichloride 78-87-5

 cis-1,3-Dichlorpropene 10061-01-5

 trans-1,3-Dichlorpropene 10061-02-6

 Ethylbenzene 100-41-4

 2-hexanone; Methyl butyl ketone 591-78-6

 Methyl bromide; Bromomethane 74-83-9

 Methyl chloride; Chloromethane 74-87-3

 Methylene bromide Dibromomethane 74-95-3

Methylene chloride; Dichloromethane 75-09-2

 Methyl ethyl ketone; MEK; 2-Butanone 78-93-3

 Methyl iodide; Iodomethane 74-88-4

 4-Methyl-2-pentanone; Methyl isobutyl isobutyl 

ketone

108-10-1

 Styrene 100-42-5

 1,1,1,2-Tetrachloroethane 630-20-6

 1,1,2,2-Tetrachloroethane 79-34-5

 Tetrachloroethylene; Tetracholorethene; 

Perchloroethylene

127-18-4

 Toluene 108-88-3

 1,1,1-Trochlorethane; Methylchloroform 71-55-6

 1,1,2-Trichloroethane 79-00-5

 Trichloroethylene; Trichlorethene 79-01-6

 Trichlorofluoromethane; CFC-11 75-69-4

 1,2,3-Trichloropropane 96-18-4

 Vinyl acetate 108-05-4

 Vinyl chloride 75-01-4

 Xylenes 1330-20-7
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Csat Contaminant 

 Preliminary 

Residential 

Health 

Based Soil 

Remediation 

Goal (PSRG)1 

(mg/kg) Basis 

Preliminary 

Industrial 

Health 

Based Soil 

Remediation 

Goal (PSRG)1 

(mg/kg) Basis 

Foot

note 

Protection of 

Groundwater 

PSRG2 

(mg/kg) 

Foot

note CAS No. 

  ALAR 1596-84-5 3.0E+01 C 1.3E+02 C       

  Acephate 30560-19-1 5.0E+01 N 2.6E+02 C       

1.1E+05 Acetaldehyde 75-07-0 1.1E+01 C 4.9E+01 C       

  Acetochlor 34256-82-1 2.6E+02 N 3.2E+03 N   1.0E+00 4 

  Acetchlor ESA 187022-11-3 NA   NA     1.0E+01 4 

  Acetchlor OXA 184992-44-4 NA   NA     1.0E+01 4 

1.1E+05 Acetone 67-64-1 1.2E+04 N 1.0E+05 Max   2.4E+01 3 

1.1E+05 Acetone Cyanohydrin 75-86-5 1.0E+01 N 4.2E+01 N       

1.3E+05 Acetonitrile 75-05-8 1.6E+02 N 6.8E+02 N       

2.5E+03 Acetophenone 98-86-2 1.6E+03 N 2.5E+03 Csat   3.5E+00 4 

  Acetylaminofluorene, 2- 53-96-3 1.4E-01 C 6.0E-01 C       

2.3E+04 Acrolein 107-02-8 2.8E-02 N 1.2E-01 N   1.6E-02 4 

  Acrylamide 79-06-1 2.4E-01 C,M 4.6E+00 C,M   3.3E-05 3 

1.1E+05 Acrylic Acid 79-10-7 2.0E+01 N 8.4E+01 N       

1.1E+04 Acrylonitrile 107-13-1 2.5E-01 C 1.1E+00 C       

  Adiponitrile 111-69-3 1.0E+05 Max 1.0E+05 Max       

  Alachlor 15972-60-8 9.7E+00 C 4.1E+01 C   4.1E-03 4 

  Aldicarb 116-06-3 1.3E+01 N 1.6E+02 N       

  Aldicarb Sulfone 1646-88-4 1.3E+01 N 1.6E+02 N       

  Aldrin 309-00-2 3.9E-02 C 1.8E-01 C   3.3E-03 4 

  Ally 74223-64-6 3.2E+03 N 4.2E+04 N       

1.1E+05 Allyl Alcohol 107-18-6 7.0E-01 N 3.0E+00 N       

1.4E+03 Allyl Chloride 107-05-1 3.4E-01 N 1.4E+00 N       

  Aluminum 7429-90-5 1.5E+04 N 1.0E+05 Max       

  Aluminum Phosphide 20859-73-8 6.2E+00 N 9.4E+01 N       

  Amdro 67485-29-4 3.8E+00 N 5.0E+01 N       

  Ametryn 834-12-8 1.1E+02 N 1.5E+03 N       

  Aminobiphenyl, 4- 92-67-1 2.6E-02 C 1.1E-01 C       

  Aminophenol, m- 591-27-5 1.0E+03 N 1.3E+04 N       

  Aminophenol, p- 123-30-8 2.6E+02 N 3.2E+03 N       

  Amitraz 33089-61-1 3.2E+01 N 4.2E+02 N       

  Ammonium Sulfamate 7773-06-0 3.2E+03 N 4.6E+04 N       
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Csat Contaminant 

 Preliminary 

Residential 

Health 

Based Soil 

Remediation 

Goal (PSRG)1 

(mg/kg) Basis 

Preliminary 

Industrial 

Health 

Based Soil 

Remediation 

Goal (PSRG)1 

(mg/kg) Basis 

Foot

note 

Protection of 

Groundwater 

PSRG2 

(mg/kg) 

Foot

note CAS No. 

1.4E+04 Amyl Alcohol, tert- 75-85-4 1.6E+01 N 6.8E+01 N       

  Aniline 62-53-3 8.8E+01 N 4.0E+02 C       

  Anthraquinone, 9,10- 84-65-1 1.4E+01 C 5.7E+01 C       

  Antimony (metallic) 7440-36-0 6.2E+00 N 9.4E+01 N   9.0E-01 4 

  Antimony Pentoxide 1314-60-9 7.8E+00 N 1.2E+02 N       

  

Antimony Potassium 

Tartrate 11071-15-1 1.4E+01 N 2.2E+02 N       

  Antimony Tetroxide 1332-81-6 6.2E+00 N 9.4E+01 N       

  Antimony Trioxide 1309-64-4 5.6E+04 N 1.0E+05 Max       

  Apollo 74115-24-5 1.6E+02 N 2.2E+03 N       

  Aramite 140-57-8 2.2E+01 C 9.2E+01 C       

  Arsenic, Inorganic 7440-38-2 6.8E-01 C 3.0E+00 C   5.8E+00 3 

  Arsine 7784-42-1 5.4E-02 N 8.2E-01 N       

  Assure 76578-14-8 1.1E+02 N 1.5E+03 N       

  Asulam 3337-71-1 6.4E+02 N 8.2E+03 N       

  Atrazine 1912-24-9 2.4E+00 C 1.0E+01 C   2.5E-02 3 

  Auramine 492-80-8 6.2E-01 C 2.6E+00 C       

  Avermectin B1 65195-55-3 5.0E+00 N 6.6E+01 N       

  Azobenzene 103-33-3 5.6E+00 C 2.6E+01 C       

  Azodicarbonamide 123-77-3 1.7E+03 N 8.0E+03 N       

  Barium 7440-39-3 3.0E+03 N 4.4E+04 N   5.8E+02 3 

  Barium Chromate 10294-40-3 3.0E-01 C,M 6.2E+00 C,M       

  Baygon 114-26-1 5.0E+01 N 6.6E+02 N       

  Bayleton 43121-43-3 3.8E+02 N 5.0E+03 N       

  Baythroid 68359-37-5 3.2E+02 N 4.2E+03 N       

  Benefin 1861-40-1 4.6E+03 N 7.0E+04 N       

  Benomyl 17804-35-2 6.4E+02 N 8.2E+03 N       

  Bentazon 25057-89-0 3.8E+02 N 5.0E+03 N       

1.2E+03 Benzaldehyde 100-52-7 1.2E+03 Csat 1.2E+03 Csat   3.0E+00 4 

1.8E+03 Benzene 71-43-2 1.2E+00 C 5.1E+00 C   7.3E-03 3 

  

Benzenediamine-2-methyl 

sulfate, 1,4- 6369-59-1 3.8E+00 N 2.3E+01 C       
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1.3E+03 Benzenethiol 108-98-5 1.6E+01 N 2.4E+02 N       

  Benzidine 92-87-5 5.3E-04 C,M 1.0E-02 C,M       

  Benzoic Acid 65-85-0 5.0E+04 N 1.0E+05 Max   1.3E+02 3 

3.2E+02 Benzotrichloride 98-07-7 5.3E-02 C 2.5E-01 C       

  Benzyl Alcohol 100-51-6 1.3E+03 N 1.6E+04 N   3.1E+00 4 

1.5E+03 Benzyl Chloride 100-44-7 1.1E+00 C 4.8E+00 C       

  Beryllium and compounds 7440-41-7 3.2E+01 N 4.6E+02 N   6.3E+01 4 

  Bidrin 141-66-2 1.3E+00 N 1.6E+01 N       

  Bifenox 42576-02-3 1.1E+02 N 1.5E+03 N       

  Biphenthrin 82657-04-3 1.9E+02 N 2.4E+03 N       

  Biphenyl, 1,1'- 92-52-4 9.4E+00 N 4.0E+01 N   4.3E+01 3 

1.0E+03 

Bis(2-chloro-1-

methylethyl) ether 108-60-1 4.9E+00 C 2.2E+01 C       

  

Bis(2-

chloroethoxy)methane 111-91-1 3.8E+01 N 5.0E+02 N       

5.1E+03 Bis(2-chloroethyl)ether 111-44-4 2.3E-01 C 1.0E+00 C   1.4E-04 3 

4.2E+03 Bis(chloromethyl)ether 542-88-1 8.3E-05 C 3.6E-04 C       

  Bisphenol A 80-05-7 6.4E+02 N 8.2E+03 N       

  Boron And Borates Only 7440-42-8 3.2E+03 N 4.6E+04 N   4.5E+01 3 

  Boron Trichloride 10294-34-5 3.2E+04 N 1.0E+05 Max       

  Boron Trifluoride 7637-07-2 6.2E+02 N 9.4E+03 N       

  Bromate 15541-45-4 9.9E-01 C 4.7E+00 C       

2.4E+03 Bromo-2-chloroethane, 1- 107-04-0 2.6E-02 C 1.1E-01 C       

6.8E+02 Bromobenzene 108-86-1 5.8E+01 N 3.6E+02 N       

4.0E+03 Bromochloromethane 74-97-5 3.0E+01 N 1.3E+02 N       

9.3E+02 Bromodichloromethane 75-27-4 2.9E-01 C 1.3E+00 C   2.9E-03 3 

9.2E+02 Bromoform 75-25-2 1.9E+01 C 8.6E+01 C   1.9E-02 3 

3.6E+03 Bromomethane 74-83-9 1.4E+00 N 6.0E+00 N   4.8E-02 4 

  Bromophos 2104-96-3 7.8E+01 N 1.2E+03 N       

  Bromoxynil 1689-84-5 2.6E+02 N 3.2E+03 N       

  Bromoxynil Octanoate 1689-99-2 3.2E+02 N 4.6E+03 N       

6.7E+02 Butadiene, 1,3- 106-99-0 5.8E-02 C 2.6E-01 C       
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7.6E+03 Butanol, N- 71-36-3 1.6E+03 N 7.6E+03 Csat   2.8E+00 4 

  Butyl Benzyl Phthlate 85-68-7 2.9E+02 C 1.2E+03 C   1.5E+02 3 

2.1E+04 Butyl alcohol, sec- 78-92-2 2.1E+04 Csat 2.1E+04 Csat   4.1E+01 4 

  Butyl alcohol, tert 98-06-6 NA   NA     4.0E-02 4 

  Butylate 2008-41-5 7.8E+02 N 1.2E+04 N       

  Butylated hydroxyanisole 25013-16-5 2.7E+03 C 1.1E+04 C       

  Butylated hydroxytoluene 128-37-0 1.5E+02 C 6.4E+02 C       

1.1E+02 Butylbenzene, n- 104-51-8 1.1E+02 Csat 1.1E+02 Csat   2.4E+00 3 

1.5E+02 Butylbenzene, sec- 135-98-8 1.5E+02 Csat 1.5E+02 Csat   2.2E+00 3 

1.8E+02 Butylbenzene, tert- 98-06-6 1.8E+02 Csat 1.8E+02 Csat   1.7E+00 3 

  Cacodylic Acid 75-60-5 2.6E+02 N 3.2E+03 N       

  Cadmium (Diet) 7440-43-9 1.4E+01 N 2.0E+02 N       

  Cadmium (Water) 7440-43-9 NA   NA     3.0E+00 3 

  Calcium Chromate 13765-19-0 3.0E-01 C,M 6.2E+00 C,M       

  Caprolactam 105-60-2 6.2E+03 N 8.0E+04 N   1.8E+01 3 

  Captafol 2425-06-1 3.6E+00 C 1.5E+01 C       

  Captan 133-06-2 2.4E+02 C 1.0E+03 C       

  Carbaryl 63-25-2 1.3E+03 N 1.6E+04 N       

  Carbazole 86-74-8 NA   NA     3.7E-01 4 

  Carbofuran 1563-66-2 6.4E+01 N 8.2E+02 N   2.4E-01 3 

7.4E+02 Carbon Disulfide 75-15-0 1.5E+02 N 7.0E+02 N   3.8E+00 3 

4.6E+02 Carbon Tetrachloride 56-23-5 6.5E-01 C 2.9E+00 C   2.1E-03 3 

  Carbosulfan 55285-14-8 1.3E+02 N 1.6E+03 N       

  Carboxin 5234-68-4 1.3E+03 N 1.0E+05 Max       

  Ceric oxide 1306-38-3 1.0E+05 Max 1.0E+05 Max       

  Chloral Hydrate 302-17-0 1.6E+03 N 2.4E+04 N       

  Chloramben 133-90-4 1.9E+02 N 2.4E+03 N       

  Chloranil 118-75-2 1.3E+00 C 5.7E+00 C       

  Chlordane 12789-03-6 1.7E+00 C 7.5E+00 C   6.8E-02 3 

  Chlordecone (Kepone) 143-50-0 5.4E-02 C 2.3E-01 C       

  Chlorfenvinphos 470-90-6 8.8E+00 N 1.1E+02 N       

  Chlorimuron, Ethyl- 90982-32-4 2.6E+02 N 3.2E+03 N       



INACTIVE HAZARDOUS SITES BRANCH 

PRELIMINARY SOIL REMEDIATION GOALS (PSRG) TABLE 

(Updated First & Third Quarter of Calendar Year) 

SEPTEMBER 2015 
Both health-based and protection of groundwater remediation goals must be met. The protection of groundwater remediation 

goals listed on this table are only one alternative for achieving protection of groundwater criteria.  Please refer to REC or State–lead 

Guidance documents for additional information on protection of groundwater remediation goals, procedures for adjusting 

preliminary remedial goals and other criteria that may affect remediation goals (e.g. ecological receptors, cross-media 

contamination).  In addition, if sensitive environments are present, the branch may require the adjustment of remediation goals 

and/or the proposed remedial alternative.  If a PSRG is not listed on the table, contact the Branch. 

Page 5 of 31 

Csat Contaminant 

 Preliminary 

Residential 

Health 

Based Soil 

Remediation 

Goal (PSRG)1 

(mg/kg) Basis 

Preliminary 

Industrial 

Health 

Based Soil 

Remediation 

Goal (PSRG)1 

(mg/kg) Basis 

Foot

note 

Protection of 

Groundwater 

PSRG2 

(mg/kg) 

Foot

note CAS No. 

2.8E+03 Chlorine 7782-50-5 3.6E-02 N 1.6E-01 N       

  Chlorine Dioxide 10049-04-4 4.6E+02 N 6.8E+03 N       

  Chlorite (Sodium Salt) 7758-19-2 4.6E+02 N 7.0E+03 N       

1.2E+03 

Chloro-1,1-difluoroethane, 

1- 75-68-3 1.2E+03 Csat 1.2E+03 Csat       

7.5E+02 Chloro-1,3-butadiene, 2- 126-99-8 1.0E-02 C 4.4E-02 C       

  

Chloro-2-methylaniline 

HCl, 4- 3165-93-3 1.2E+00 C 5.0E+00 C       

  Chloro-2-methylaniline, 4- 95-69-2 5.4E+00 C 2.3E+01 C       

2.8E+04 Chloroacetaldehyde, 2- 107-20-0 2.6E+00 C 1.2E+01 C       

  Chloroacetic Acid 79-11-8 2.6E+01 N 3.2E+02 N       

  Chloroacetophenone, 2- 532-27-4 8.6E+03 N 3.6E+04 N       

  Chloroaniline, p- 106-47-8 2.7E+00 C 1.1E+01 C       

7.6E+02 Chlorobenzene 108-90-7 5.6E+01 N 2.6E+02 N   4.4E-01 3 

  Chlorobenzilate 510-15-6 4.9E+00 C 2.1E+01 C       

  Chlorobenzoic Acid, p- 74-11-3 3.8E+02 N 5.0E+03 N       

1.2E+02 Chlorobenzotrifluoride, 4- 98-56-6 4.2E+01 N 1.2E+02 Csat       

7.3E+02 Chlorobutane, 1- 109-69-3 6.2E+02 N 7.3E+02 Csat       

1.7E+03 Chlorodifluoromethane 75-45-6 1.7E+03 Csat 1.7E+03 Csat       

1.1E+05 Chloroethanol, 2- 107-07-3 3.2E+02 N 4.6E+03 N       

2.5E+03 Chloroform 67-66-3 3.2E-01 C 1.4E+00 C   3.4E-01 3 

1.3E+03 Chloromethane 74-87-3 2.2E+01 N 9.2E+01 N   1.5E-02 3 

2.6E+04 

Chloromethyl Methyl 

Ether 107-30-2 2.0E-02 C 8.9E-02 C       

  Chloronitrobenzene, o- 88-73-3 1.8E+00 C 7.7E+00 C       

  Chloronitrobenzene, p- 100-00-5 1.3E+01 N 1.6E+02 N       

2.2E+04 Chlorophenol, 2- 95-57-8 7.8E+01 N 1.2E+03 N   4.1E-03 3 

6.2E+02 Chloropicrin 76-06-2 4.0E-01 N 1.6E+00 N       

  Chlorothalonil 1897-45-6 1.8E+02 C 7.4E+02 C       

9.1E+02 Chlorotoluene, o- 95-49-8 3.2E+02 N 9.1E+02 Csat   1.2E+00 3 

2.5E+02 Chlorotoluene, p- 106-43-4 2.5E+02 Csat 2.5E+02 Csat   2.8E-01 4 

  Chlorozotocin 54749-90-5 2.3E-03 C 9.6E-03 C       
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  Chlorpropham 101-21-3 2.6E+03 N 3.2E+04 N       

  Chlorpyrifos 2921-88-2 1.3E+01 N 1.6E+02 N       

  Chlorpyrifos Methyl 5598-13-0 1.3E+02 N 1.6E+03 N       

  Chlorsulfuron 64902-72-3 6.4E+02 N 8.2E+03 N       

  Chlorthiophos 60238-56-4 1.0E+01 N 1.3E+02 N       

  

Chromium(III), Insoluble 

Salts 16065-83-1 2.4E+04 N 1.0E+05 Max   3.6E+05 3 

  Chromium(VI) 18540-29-9 3.0E-01 C,M 6.3E+00 C,M   3.8E+00 3 

  Cobalt 7440-48-4 4.6E+00 N 7.0E+01 N   9.0E-01 3 

  Copper 7440-50-8 6.2E+02 N 9.4E+03 N   7.0E+02 3 

  Cresol, m- 108-39-4 6.4E+02 N 8.2E+03 N   4.0E+00 4 

  Cresol, o- 95-48-7 6.4E+02 N 8.2E+03 N   4.1E+00 3 

  Cresol, p- 106-44-5 1.3E+03 N 1.6E+04 N   4.0E-01   

  Cresol, p-chloro-m- 59-50-7 1.3E+03 N 1.6E+04 N       

  Cresols 1319-77-3 1.3E+03 N 1.6E+04 N       

1.7E+04 Crotonaldehyde, trans- 123-73-9 3.7E-01 C 1.7E+00 C       

2.7E+02 Cumene 98-82-8 2.7E+02 Csat 2.7E+02 Csat   1.3E+00 3 

  Cupferron 135-20-6 2.5E+00 C 1.0E+01 C       

  Cyanazine 21725-46-2 6.5E-01 C 2.7E+00 C       

  Cyanides           6     

9.7E+05 ~Cyanide total 57-12-5 5.4E-01 N 2.4E+00 N   1.4E+01 3 

  ~Cyanide (no free cyanide) NA 3.2E+00 N 4.6E+01 N       

1.2E+02 Cyclohexane 110-82-7 1.2E+02 Csat 1.2E+02 Csat       

  

Cyclohexane, 1,2,3,4,5-

pentabromo-6-chloro- 87-84-3 2.4E+01 C 1.0E+02 C       

5.1E+03 Cyclohexanone 108-94-1 5.1E+03 Csat 5.1E+03 Csat       

2.8E+02 Cyclohexene 110-83-8 6.2E+01 N 2.8E+02 Csat       

2.9E+05 Cyclohexylamine 108-91-8 3.2E+03 N 4.6E+04 N       

  Cyhalothrin/karate 68085-85-8 6.4E+01 N 8.2E+02 N       

  Cypermethrin 52315-07-8 1.3E+02 N 1.6E+03 N       

  Cyromazine 66215-27-8 9.4E+01 N 1.2E+03 N       

  DDD 72-54-8 2.3E+00 C 9.6E+00 C   2.4E-01 3 
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  DDE, p,p'- 72-55-9 2.0E+00 C 9.3E+00 C   2.4E-01 4 

  DDT 50-29-3 1.9E+00 C 8.5E+00 C   3.4E-01 3 

  Dacthal 1861-32-1 1.3E+02 N 1.6E+03 N       

  Dalapon 75-99-0 3.8E+02 N 5.0E+03 N   8.1E-01 4 

  

Decabromodiphenyl ether, 

2,2',3,3',4,4',5,5',6,6'- 

(BDE-209) 1163-19-5 8.8E+01 N 1.1E+03 N       

  Demeton 8065-48-3 5.0E-01 N 6.6E+00 N       

  Di(2-ethylhexyl)adipate 103-23-1 4.5E+02 C 1.9E+03 C       

  Diallate 2303-16-4 8.9E+00 C 3.8E+01 C       

  Diazinon 333-41-5 8.8E+00 N 1.1E+02 N       

  Dibenzothiophene 132-65-0 1.6E+02 N 2.4E+03 N       

9.8E+02 

Dibromo-3-chloropropane, 

1,2- 96-12-8 5.3E-03 C,M 6.4E-02 C,M       

1.6E+02 Dibromobenzene, 1,3- 108-36-1 6.2E+00 N 9.4E+01 N       

  Dibromobenzene, 1,4- 106-37-6 1.6E+02 N 2.4E+03 N   8.1E-01 4 

8.0E+02 Dibromochloromethane 124-48-1 7.5E-01 C 3.3E+00 C   1.9E-02 4 

1.3E+03 Dibromoethane, 1,2- 106-93-4 3.6E-02 C 1.6E-01 C   9.7E-05 3 

2.8E+03 

Dibromomethane 

(Methylene Bromide) 74-95-3 4.6E+00 N 2.0E+01 N   3.1E-01 4 

  Dibutyltin Compounds NA 3.8E+00 N 5.0E+01 N       

  Dicamba 1918-00-9 3.8E+02 N 5.0E+03 N       

5.2E+02 Dichloro-2-butene, 1,4- 764-41-0 8.3E-03 C 3.6E-02 C       

5.2E+02 Dichloro-2-butene, cis-1,4- 1476-11-5 7.4E-03 C 3.2E-02 C       

7.6E+02 

Dichloro-2-butene, trans-

1,4- 110-57-6 7.4E-03 C 3.2E-02 C       

  Dichloroacetic Acid 79-43-6 1.1E+01 C 4.6E+01 C   2.8E-03 4 

3.8E+02 Dichlorobenzene, 1,2- 95-50-1 3.6E+02 N 3.8E+02 Csat   2.4E-01 3 

  Dichlorobenzene, 1,3 541-73-1 NA   NA     2.4E+00 3 

  Dichlorobenzene, 1,4- 106-46-7 2.6E+00 C 1.1E+01 C   7.0E-02 3 

  Dichlorobenzidine, 3,3'- 91-94-1 1.2E+00 C 5.1E+00 C       

  

Dichlorobenzophenone, 

4,4'- 90-98-2 1.1E+02 N 1.5E+03 N       
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8.5E+02 

Dichlorodifluoromethane 

(Freon) 75-71-8 1.7E+01 N 7.4E+01 N   2.9E+01 3 

1.7E+03 Dichloroethane, 1,1- 75-34-3 3.6E+00 C 1.6E+01 C   3.0E-02 3 

3.0E+03 Dichloroethane, 1,2- 107-06-2 4.6E-01 C 2.0E+00 C   2.0E-03 3 

1.2E+03 Dichloroethylene, 1,1- 75-35-4 4.6E+01 N 2.0E+02 N   

2.3E+00/4.5E

-02 3,5 

2.4E+03 Dichloroethylene, 1,2-cis- 156-59-2 3.2E+01 N 4.6E+02 N   3.6E-01 4 

1.9E+03 

Dichloroethylene, 1,2-

trans- 156-60-5 3.2E+02 N 1.9E+03 Csat   5.5E-01 3 

  Dichlorophenol, 2,4- 120-83-2 3.8E+01 N 5.0E+02 N   1.4E-02 4 

  

Dichlorophenoxy Acetic 

Acid, 2,4- 94-75-7 1.4E+02 N 1.9E+03 N   3.2E-01 3 

  

Dichlorophenoxy)butyric 

Acid, 4-(2,4- 94-82-6 1.0E+02 N 1.3E+03 N       

1.4E+03 Dichloropropane, 1,2- 78-87-5 1.0E+00 C 4.4E+00 C   3.2E-03 3 

1.5E+03 Dichloropropane, 1,3- 142-28-9 3.2E+02 N 1.5E+03 Csat       

  Dichloropropanol, 2,3- 616-23-9 3.8E+01 N 5.0E+02 N       

1.6E+03 Dichloropropene, 1,3- 542-75-6 1.8E+00 C 8.2E+00 C   2.3E-03 3 

  Dichlorvos 62-73-7 1.9E+00 C 7.9E+00 C       

  Dicyclopentadiene 77-73-6 2.6E-01 N 1.1E+00 N       

  Dieldrin 60-57-1 3.4E-02 C 1.4E-01 C   8.1E-04 3 

  Diethanolamine 111-42-2 2.6E+01 N 3.2E+02 N       

  

Diethylene Glycol 

Monobutyl Ether 112-34-5 3.8E+02 N 4.8E+03 N       

  

Diethylene Glycol 

Monoethyl Ether 111-90-0 7.6E+02 N 9.6E+03 N       

1.1E+05 Diethylformamide 617-84-5 1.6E+01 N 2.4E+02 N       

  Diethylstilbestrol 56-53-1 1.6E-03 C 6.6E-03 C       

  Difenzoquat 43222-48-6 1.0E+03 N 1.3E+04 N       

  Diflubenzuron 35367-38-5 2.6E+02 N 3.2E+03 N       

1.4E+03 Difluoroethane, 1,1- 75-37-6 1.4E+03 Csat 1.4E+03 Csat       

  Dihydrosafrole 94-58-6 3.2E-01 C 1.4E+00 C       

2.3E+03 Diisopropyl Ether 108-20-3 4.4E+02 N 1.9E+03 N   3.2E-01 3 
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5.3E+02 

Diisopropyl 

Methylphosphonate 1445-75-6 5.3E+02 Csat 5.3E+02 Csat       

  Dimethipin 55290-64-7 2.6E+02 N 3.2E+03 N       

  Dimethoate 60-51-5 2.6E+00 N 3.2E+01 N       

  Dimethoxybenzidine, 3,3'- 119-90-4 3.4E-01 C 1.4E+00 C       

  

Dimethyl 

methylphosphonate 756-79-6 3.2E+02 C 1.4E+03 C       

  

Dimethylamino 

azobenzene [p-] 60-11-7 1.2E-01 C 5.0E-01 C       

  Dimethylaniline HCl, 2,4- 21436-96-4 9.4E-01 C 4.0E+00 C       

  Dimethylaniline, 2,4- 95-68-1 2.7E+00 C 1.1E+01 C       

8.3E+02 Dimethylaniline, N,N- 121-69-7 3.2E+01 N 4.6E+02 N       

  Dimethylbenzidine, 3,3'- 119-93-7 4.9E-02 C 2.1E-01 C       

1.1E+05 Dimethylformamide 68-12-2 5.2E+02 N 3.0E+03 N       

1.7E+05 Dimethylhydrazine, 1,1- 57-14-7 6.4E-02 N 2.8E-01 N       

1.9E+05 Dimethylhydrazine, 1,2- 540-73-8 8.8E-04 C 4.1E-03 C       

  Dimethylphenol, 2,4- 105-67-9 2.6E+02 N 3.2E+03 N   1.4E+00 3 

  Dimethylphenol, 2,6- 576-26-1 7.6E+00 N 9.8E+01 N       

  Dimethylphenol, 3,4- 95-65-8 1.3E+01 N 1.6E+02 N       

1.1E+03 Dimethylvinylchloride 513-37-1 2.1E-01 C 9.4E-01 C       

  Dinitro-o-cresol, 4,6- 534-52-1 1.0E+00 N 1.3E+01 N       

  

Dinitro-o-cyclohexyl 

Phenol, 4,6- 131-89-5 2.6E+01 N 3.2E+02 N       

  Dinitrobenzene, 1,2- 528-29-0 1.3E+00 N 1.6E+01 N       

  Dinitrobenzene, 1,3- 99-65-0 1.3E+00 N 1.6E+01 N       

  Dinitrobenzene, 1,4- 100-25-4 1.3E+00 N 1.6E+01 N       

  Dinitrophenol, 2,4- 51-28-5 2.6E+01 N 3.2E+02 N       

  

Dinitrotoluene Mixture, 

2,4/2,6- NA 8.0E-01 C 3.4E+00 C       

  Dinitrotoluene, 2,4- 121-14-2 1.7E+00 C 7.4E+00 C   1.6E-03 4 

  Dinitrotoluene, 2,6- 606-20-2 3.6E-01 C 1.5E+00 C       

  

Dinitrotoluene, 2-Amino-

4,6- 35572-78-2 3.0E+01 N 4.6E+02 N       
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Dinitrotoluene, 4-Amino-

2,6- 19406-51-0 3.0E+01 N 4.6E+02 N       

  

Dinitrotoluene, Technical 

grade 25321-14-6 1.2E+00 C 5.1 C       

  Dinoseb 88-85-7 1.3E+01 N 1.6E+02 N   6.3E-01 4 

1.2E+05 Dioxane, 1,4- 123-91-1 5.3E+00 C 2.4E+01 C   1.2E-02 3 

  Dioxins           7     

  

~Hexachlorodibenzo-p-

dioxin, Mixture NA 1.0E-04 C 4.7E-04 C       

  ~TCDD, 2,3,7,8- 1746-01-6 4.8E-06 C 2.2E-05 C   1.1E-06 3 

  Diphenamid 957-51-7 3.8E+02 N 5.0E+03 N       

  Diphenyl Sulfone 127-63-9 1.0E+01 N 1.3E+02 N       

  Diphenylamine 122-39-4 3.2E+02 N 4.2E+03 N       

  Diphenylhydrazine, 1,2- 122-66-7 6.8E-01 C 2.9E+00 C       

  Diquat 85-00-7 2.8E+01 N 3.6E+02 N   3.8E+00 4 

  Direct Black 38 1937-37-7 7.6E-02 C 3.2E-01 C       

  Direct Blue 6 2602-46-2 7.3E-02 C 3.1E-01 C       

  Direct Brown 95 16071-86-6 8.1E-02 C 3.4E-01 C       

  Disulfoton 298-04-4 5.0E-01 N 6.6E+00 N   6.2E-03 3 

  Dithiane, 1,4- 505-29-3 1.6E+02 N 2.4E+03 N       

  Diuron 330-54-1 2.6E+01 N 3.2E+02 N       

  Dodine 2439-10-3 5.0E+01 N 6.6E+02 N       

  EPTC 759-94-4 4.0E+02 N 5.8E+03 N       

  Endosulfan 115-29-7 9.4E+01 N 1.4E+03 N   5.6E+00 3 

  Endosulfan Sulfate 1031-07-08 NA   NA     8.0E+00 4 

  Endothall 145-73-3 2.6E+02 N 3.2E+03 N   4.4E-01 4 

  Endrin 72-20-8 3.8E+00 N 5.0E+01 N   8.1E-01 3 

1.1E+04 Epichlorohydrin 106-89-8 3.8E+00 N 1.6E+01 N   1.7E-02 3 

1.5E+04 Epoxybutane, 1,2- 106-88-7 3.2E+01 N 1.3E+02 N       

  Ethanol 64-17-5 NA   NA     1.6E+01 4 

  Ethephon 16672-87-0 6.4E+01 N 8.2E+02 N       

  Ethion 563-12-2 6.4E+00 N 8.2E+01 N       
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3.1E+04 Ethoxyethanol Acetate, 2- 111-15-9 5.2E+02 N 2.8E+03 N       

1.1E+05 Ethoxyethanol, 2- 110-80-5 1.0E+03 N 9.4E+03 N       

1.1E+04 Ethyl Acetate 141-78-6 1.2E+02 N 5.2E+02 N   1.2E+01 3 

2.5E+03 Ethyl Acrylate 140-88-5 9.4E+00 N 4.2E+01 N       

2.1E+03 

Ethyl Chloride 

(Chloroethane) 75-00-3 2.1E+03 Csat 2.1E+03 Csat   1.6E+01 3 

1.0E+04 Ethyl Ether 60-29-7 3.2E+03 N 1.0E+04 Csat       

1.1E+03 Ethyl Methacrylate 97-63-2 2.8E+02 N 1.1E+03 Csat       

  

Ethyl-p-nitrophenyl 

Phosphonate 2104-64-5 1.3E-01 N 1.6E+00 N       

4.8E+02 Ethylbenzene 100-41-4 5.8E+00 C 2.5E+01 C   8.1E+00 3 

  Ethylene Cyanohydrin 109-78-4 8.8E+02 N 1.1E+04 N       

1.9E+05 Ethylene Diamine 107-15-3 1.4E+03 N 2.2E+04 N       

  Ethylene Glycol 107-21-1 2.6E+04 N 1.0E+05 Max   4.0E+01 3 

  

Ethylene Glycol Monobutyl 

Ether 111-76-2 1.3E+03 N 1.6E+04 N       

1.2E+05 Ethylene Oxide 75-21-8 1.8E-01 C 7.9E-01 C       

  Ethylene Thiourea 96-45-7 1.0E+00 N 1.3E+01 N       

1.5E+05 Ethyleneimine 151-56-4 2.7E-03 C 1.2E-02 C       

  

Ethylphthalyl Ethyl 

Glycolate 84-72-0 3.8E+04 N 1.0E+05 Max       

  Express 101200-48-0 1.0E+02 N 1.3E+03 N       

  Fenamiphos 22224-92-6 3.2E+00 N 4.2E+01 N       

  Fenpropathrin 39515-41-8 3.2E+02 N 4.2E+03 N       

  Fluometuron 2164-17-2 1.6E+02 N 2.2E+03 N       

  Fluoride 16984-48-8 6.2E+02 N 9.4E+03 N       

  Fluorine (Soluble Fluoride) 7782-41-4 9.4E+02 N 1.4E+04 N   6.0E+03 3 

  Fluridone 59756-60-4 1.0E+03 N 1.3E+04 N       

  Flurprimidol 56425-91-3 2.6E+02 N 3.2E+03 N       

  Flutolanil 66332-96-5 7.6E+02 N 9.8E+03 N       

  Fluvalinate 69409-94-5 1.3E+02 N 1.6E+03 N       

  Folpet 133-07-3 1.6E+02 C 6.6E+02 C       

  Fomesafen 72178-02-0 2.9E+00 C 1.2E+01 C       
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  Fonofos 944-22-9 2.6E+01 N 3.2E+02 N       

4.2E+04 Formaldehyde 50-00-0 1.7E+01 C 7.3E+01 C   2.4E+00 3 

1.1E+05 Formic Acid 64-18-6 5.8E+00 N 2.4E+01 N       

  Fosetyl-AL 39148-24-8 3.8E+04 N 1.0E+05 Max       

  Furans                 

  ~Dibenzofuran 132-64-9 1.5E+01 N 2.0E+02 N   5.2E+00 4 

6.2E+03 ~Furan 110-00-9 1.5E+01 N 2.0E+02 N       

1.7E+05 ~Tetrahydrofuran 109-99-9 3.6E+03 N 1.9E+04 N       

  Furazolidone 67-45-8 1.4E-01 C 6.0E-01 C       

1.0E+04 Furfural 98-01-1 4.2E+01 N 5.2E+02 N       

  Furium 531-82-8 3.6E-01 C 1.5E+00 C       

  Furmecyclox 60568-05-0 1.8E+01 C 7.7E+01 C       

  Glufosinate, Ammonium 77182-82-2 5.0E+00 N 6.6E+01 N       

  Glutaraldehyde 111-30-8 2.2E+04 N 9.6E+04 N       

1.1E+05 Glycidyl 765-34-4 4.4E+00 N 3.8E+01 N       

  Glyphosate 1071-83-6 1.3E+03 N 1.6E+04 N       

  Goal 42874-03-3 3.8E+01 N 5.0E+02 N       

  Guanidine 113-00-8 1.6E+02 N 2.4E+03 N       

  Guanidine Chloride 50-01-1 2.6E+02 N 3.2E+03 N       

  Guthion 86-50-0 3.8E+01 N 5.0E+02 N       

  Haloxyfop, Methyl 69806-40-2 6.4E-01 N 8.2E+00 N       

  Harmony 79277-27-3 1.6E+02 N 2.2E+03 N       

  Heptachlor 76-44-8 1.3E-01 C 6.3E-01 C   6.6E-03 3 

  Heptachlor Epoxide 1024-57-3 7.0E-02 C 3.3E-01 C   8.2E-04 3 

  N Heptane 8031-33-2 NA   NA     6.0E+01 3 

  Hexabromobenzene 87-82-1 3.2E+01 N 4.6E+02 N       

  

Hexabromodiphenyl ether, 

2,2',4,4',5,5'- (BDE-153) 68631-49-2 2.6E+00 N 3.2E+01 N       

  Hexachlorobenzene 118-74-1 2.1E-01 C 9.6E-01 C   2.6E-03 3 

1.7E+01 Hexachlorobutadiene 87-68-3 1.2E+00 C 5.3E+00 C   8.7E-03 3 

  

Hexachlorocyclohexane, 

Alpha- 319-84-6 8.6E-02 C 3.6E-01 C   3.6E-04 3 
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Hexachlorocyclohexane, 

Beta- 319-85-7 3.0E-01 C 1.3E+00 C   1.2E-03 4 

  

Hexachlorocyclohexane, 

Gamma- (Lindane) 58-89-9 5.7E-01 C 2.5E+00 C   1.8E-03 3 

  

Hexachlorocyclohexane, 

Technical 608-73-1 3.0E-01 C 1.3E+00 C   1.2E-03 3 

1.6E+01 

Hexachlorocyclopentadien

e 77-47-4 3.6E-01 N 1.5E+00 N       

  Hexachloroethane 67-72-1 1.8E+00 C 8.0E+00 C       

  Hexachlorophene 70-30-4 3.8E+00 N 5.0E+01 N       

  

Hexahydro-1,3,5-trinitro-

1,3,5-triazine (RDX) 121-82-4 6.1E+00 C 2.8E+01 C       

5.2E+03 

Hexamethylene 

Diisocyanate, 1,6- 822-06-0 6.2E-01 N 2.6E+00 N       

  

Hexamethylphosphoramid

e 680-31-9 5.0E+00 N 6.6E+01 N       

1.4E+02 Hexane, N- 110-54-3 1.1E+02 N 1.4E+02 Csat   5.4E+01 3 

  Hexanedioic Acid 124-04-9 2.6E+04 N 1.0E+05 Max       

3.3E+03 Hexanone, 2- 591-78-6 4.0E+01 N 2.6E+02 N   1.7E-01 4 

  Hexazinone 51235-04-2 4.2E+02 N 5.4E+03 N       

  Hydrazine 302-01-2 2.3E-01 C 1.1E+00 C       

  Hydrazine Sulfate 10034-93-2 2.3E-01 C 1.1E+00 C       

  Hydrogen Chloride 7647-01-0 1.0E+05 Max 1.0E+05 Max       

  Hydrogen Fluoride 7664-39-3 6.2E+02 N 9.4E+03 N       

  Hydrogen Sulfide 7783-06-4 1.0E+05 Max 1.0E+05 Max       

  Hydroquinone 123-31-9 9.0E+00 C 3.8E+01 C       

  Imazalil 35554-44-0 1.6E+02 N 2.2E+03 N       

  Imazaquin 81335-37-7 3.2E+03 N 4.2E+04 N       

  Iodine 7553-56-2 1.6E+02 N 2.4E+03 N       

  Iprodione 36734-19-7 5.0E+02 N 6.6E+03 N       

  Iron 7439-89-6 1.1E+04 N 1.0E+05 Max   1.5E+02 3 

1.0E+04 Isobutyl Alcohol 78-83-1 4.6E+03 N 1.0E+04 Csat       

  Isophorone 78-59-1 5.7E+02 C 2.4E+03 C   2.1E-01 3 



INACTIVE HAZARDOUS SITES BRANCH 

PRELIMINARY SOIL REMEDIATION GOALS (PSRG) TABLE 

(Updated First & Third Quarter of Calendar Year) 

SEPTEMBER 2015 
Both health-based and protection of groundwater remediation goals must be met. The protection of groundwater remediation 

goals listed on this table are only one alternative for achieving protection of groundwater criteria.  Please refer to REC or State–lead 

Guidance documents for additional information on protection of groundwater remediation goals, procedures for adjusting 

preliminary remedial goals and other criteria that may affect remediation goals (e.g. ecological receptors, cross-media 

contamination).  In addition, if sensitive environments are present, the branch may require the adjustment of remediation goals 

and/or the proposed remedial alternative.  If a PSRG is not listed on the table, contact the Branch. 

Page 14 of 31 

Csat Contaminant 

 Preliminary 

Residential 

Health 

Based Soil 

Remediation 

Goal (PSRG)1 

(mg/kg) Basis 

Preliminary 

Industrial 

Health 

Based Soil 

Remediation 

Goal (PSRG)1 

(mg/kg) Basis 

Foot

note 

Protection of 

Groundwater 

PSRG2 

(mg/kg) 

Foot

note CAS No. 

  Isopropalin 33820-53-0 2.4E+02 N 3.6E+03 N       

1.1E+05 Isopropanol 67-63-0 1.1E+03 N 4.8E+03 N       

  

Isopropyl Methyl 

Phosphonic Acid 1832-54-8 1.3E+03 N 1.6E+04 N       

 Isopropyl toluene, 4-  NA  NA            6.8E-01 4 

  Isoxaben 82558-50-7 6.4E+02 N 8.2E+03 N       

  JP-7 NA 1.0E+05 Max 1.0E+05 Max       

  Kerb 23950-58-5 9.4E+02 N 1.2E+04 N       

  Lactofen 77501-63-4 2.6E+01 N 3.2E+02 N       

  Lead Compounds                 

  ~Lead Chromate 7758-97-6 3.0E-01 C,M 6.2E+00 C,M       

  ~Lead Phosphate 7446-27-7 8.2E+01 C 3.8E+02 C      

  ~Lead acetate 301-04-2 1.9E+00 C 8.2E+00 C       

  ~Lead and Compounds 7439-92-1 4.0E+02 N 8.0E+02 N 8 2.7E+02 3 

  ~Lead subacetate 1335-32-6 6.4E+01 C 2.7E+02 C       

2.4E+00 ~Tetraethyl Lead 78-00-2 1.6E-03 N 2.4E-02 N       

  Linuron 330-55-2 2.6E+01 N 3.2E+02 N       

  Lithium 7439-93-2 3.2E+01 N 4.6E+02 N       

  Londax 83055-99-6 2.6E+03 N 3.2E+04 N       

  MCPA 94-74-6 6.4E+00 N 8.2E+01 N       

  MCPB 94-81-5 1.3E+02 N 1.6E+03 N       

  MCPP 93-65-2 1.3E+01 N 1.6E+02 N       

  Malathion 121-75-5 2.6E+02 N 3.2E+03 N       

  Maleic Anhydride 108-31-6 1.3E+03 N 1.6E+04 N       

  Maleic Hydrazide 123-33-1 6.4E+03 N 8.2E+04 N       

  Malononitrile 109-77-3 1.3E+00 N 1.6E+01 N       

  Mancozeb 8018-01-7 3.8E+02 N 5.0E+03 N       

  Maneb 12427-38-2 6.4E+01 N 8.2E+02 N       

  Manganese (Non-diet) 7439-96-5 3.6E+02 N 5.2E+03 N   6.5E+01 3 

  Mephosfolan 950-10-7 1.1E+00 N 1.5E+01 N       

  Mepiquat Chloride 24307-26-4 3.8E+02 N 5.0E+03 N       

  Mercury Compounds                 
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~Mercuric Chloride (and 

other Mercury salts) 7487-94-7 4.6E+00 N 7.0E+01 N   1.0E+00 3 

3.1E+00 ~Mercury (elemental) 7439-97-6 1.9E+00 N 3.1E+00 Csat   1.0E+00 3 

  ~Methyl Mercury 22967-92-6 1.6E+00 N 2.4E+01 N       

  ~Phenylmercuric Acetate 62-38-4 1.0E+00 N 1.3E+01 N       

  Merphos 150-50-5 4.6E-01 N 7.0E+00 N       

  Merphos Oxide 78-48-8 3.8E-01 N 5.0E+00 N       

  Metalaxyl 57837-19-1 7.6E+02 N 9.8E+03 N       

4.6E+03 Methacrylonitrile 126-98-7 1.5E+00 N 2.0E+01 N       

  Methamidophos 10265-92-6 6.4E-01 N 8.2E+00 N       

1.1E+05 Methanol 67-56-1 2.4E+04 N 1.0E+05 Max   1.6E+01 3 

  Methidathion 950-37-8 1.3E+01 N 1.6E+02 N       

  Methomyl 16752-77-5 3.2E+02 N 4.2E+03 N       

  Methoxy-5-nitroaniline, 2- 99-59-2 1.1E+01 C 4.7E+01 C       

  Methoxychlor 72-43-5 6.4E+01 N 8.2E+02 N   2.2E+01 3 

1.2E+05 

Methoxyethanol Acetate, 

2- 110-49-6 2.2E+01 N 1.0E+02 N       

1.1E+05 Methoxyethanol, 2- 109-86-4 6.6E+01 N 7.0E+02 N       

2.9E+04 Methyl Acetate 79-20-9 1.6E+04 N 2.9E+04 Csat       

6.8E+03 Methyl Acrylate 96-33-3 2.8E+01 N 1.2E+02 N       

2.8E+04 

Methyl Ethyl Ketone (2-

Butanone) 78-93-3 5.4E+03 N 3.8E+04 N   1.6E+01 3 

1.8E+05 Methyl Hydrazine 60-34-4 4.4E-01 C 1.9E+00 C       

3.4E+03 

Methyl Isobutyl Ketone (4-

methyl-2-pentanone) 108-10-1 1.1E+03 N 3.4E+03 Csat   4.3E-01 4 

1.7E+04 Methyl Isocyanate 624-83-9 9.2E-01 N 3.8E+00 N       

2.4E+03 Methyl Methacrylate 80-62-6 8.8E+02 N 2.4E+03 Csat   1.1E-01 4 

  Methyl Parathion 298-00-0 3.2E+00 N 4.2E+01 N       

  Methyl Phosphonic Acid 993-13-5 7.6E+02 N 9.8E+03 N       

3.9E+02 

Methyl Styrene (Mixed 

Isomers) 25013-15-4 4.8E+01 N 3.2E+02 N       

  Methyl methanesulfonate 66-27-3 5.5E+00 C 2.3E+01 C       
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8.9E+03 

Methyl tert-Butyl Ether 

(MTBE) 1634-04-4 4.7E+01 C 2.1E+02 C   8.5E-02 3 

  

Methyl-1,4-

benzenediamine 

dihydrochloride, 2- 615-45-2 3.8E+00 N 5.0E+01 N       

  Methyl-5-Nitroaniline, 2- 99-55-8 6.0E+01 C 2.6E+02 C       

  

Methyl-N-nitro-N-

nitrosoguanidine, N- 70-25-7 6.5E-02 C 2.8E-01 C       

  

Methylaniline 

Hydrochloride, 2- 636-21-5 4.2E+00 C 1.8E+01 C       

  Methylarsonic acid 124-58-3 1.3E+02 N 1.6E+03 N       

  

Methylbenzene,1-4-

diamine 

monohydrochloride, 2- 74612-12-7 2.6E+00 N 3.2E+01 N       

  

Methylbenzene-1,4-

diamine sulfate, 2- 615-50-9 3.8E+00 N 2.3E+01 C       

  Methylcholanthrene, 3- 56-49-5 5.5E-03 C,M 1.0E-01 C,M       

3.3E+03 Methylene Chloride 75-09-2 5.7E+01 C,M 6.4E+02 N   2.3E-02 3 

  

Methylene-bis(2-

chloroaniline), 4,4'- 101-14-4 1.2E+00 C,M 2.3E+01 C,M       

  

Methylene-bis(N,N-

dimethyl) Aniline, 4,4'- 101-61-1 1.2E+01 C 5.0E+01 C       

  

Methylenebisbenzenamin

e, 4,4'- 101-77-9 3.4E-01 C 1.4E+00 C       

  

Methylenediphenyl 

Diisocyanate 101-68-8 1.0E+05 Max 1.0E+05 Max       

5.0E+02 Methylstyrene, Alpha- 98-83-9 5.0E+02 Csat 5.0E+02 Csat       

  Metolachlor 51218-45-2 1.9E+03 N 2.4E+04 N       

  Metribuzin 21087-64-9 3.2E+02 N 4.2E+03 N       

3.4E-01 Mineral oils 8012-95-1 3.4E-01 Csat 3.4E-01 Csat       

  Mirex 2385-85-5 3.6E-02 C 1.7E-01 C       

  Molinate 2212-67-1 2.6E+01 N 3.2E+02 N       

  Molybdenum 7439-98-7 7.8E+01 N 1.2E+03 N       

  Monochloramine 10599-90-3 1.6E+03 N 2.4E+04 N       
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  Monomethylaniline 100-61-8 2.6E+01 N 3.2E+02 N       

  

N,N'-Diphenyl-1,4-

benzenediamine 74-31-7 3.8E+00 N 5.0E+01 N       

  Naled 300-76-5 3.2E+01 N 4.6E+02 N       

  

Naphtha, High Flash 

Aromatic (HFAN) 64742-95-6 4.6E+02 N 7.0E+03 N       

  Naphthylamine, 2- 91-59-8 3.0E-01 C 1.3E+00 C       

  Napropamide 15299-99-7 1.3E+03 N 1.6E+04 N       

  Nickel Acetate 373-02-4 1.3E+02 N 1.6E+03 N       

  Nickel Carbonate 3333-67-3 1.3E+02 N 1.6E+03 N       

  Nickel Carbonyl 13463-39-3 1.6E+02 N 2.2E+03 N       

  Nickel Hydroxide 12054-48-7 1.6E+02 N 2.2E+03 N       

  Nickel Oxide 1313-99-1 1.7E+02 N 2.4E+03 N       

  Nickel Refinery Dust NA 1.6E+02 N 2.2E+03 N       

  Nickel Soluble Salts 7440-02-0 3.0E+02 N 4.4E+03 N   1.3E+02 3 

  Nickel Subsulfide 12035-72-2 4.1E-01 C 1.9E+00 C       

  Nickelocene 1271-28-9 1.3E+02 N 1.6E+03 N       

  Nitrate 14797-55-8 2.6E+04 N 1.0E+05 Max       

  Nitrate + Nitrite (as N) NA NA   NA         

  Nitrite 14797-65-0 1.6E+03 N 2.4E+04 N       

  Nitroaniline, 2- 88-74-4 1.3E+02 N 1.6E+03 N       

  Nitroaniline, 4- 100-01-6 2.7E+01 C 1.1E+02 C       

3.1E+03 Nitrobenzene 98-95-3 5.1E+00 C 2.2E+01 C       

  Nitrocellulose 9004-70-0 1.0E+05 Max 1.0E+05 Max       

  Nitrofurantoin 67-20-9 8.8E+02 N 1.1E+04 N       

  Nitrofurazone 59-87-0 4.2E-01 C 1.8E+00 C       

  Nitroglycerin 55-63-0 1.3E+00 N 1.6E+01 N       

  Nitroguanidine 556-88-7 1.3E+03 N 1.6E+04 N       

1.8E+04 Nitromethane 75-52-5 5.4E+00 C 2.4E+01 C       

4.9E+03 Nitropropane, 2- 79-46-9 1.4E-02 C 6.0E-02 C       

  Nitroso-N-ethylurea, N- 759-73-9 4.5E-03 C,M 8.5E-02 C,M       

  Nitroso-N-methylurea, N- 684-93-5 1.0E-03 C,M 1.9E-02 C,M       
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Nitroso-di-N-butylamine, 

N- 924-16-3 9.9E-02 C 4.6E-01 C       

  

Nitroso-di-N-propylamine, 

N- 621-64-7 7.8E-02 C 3.3E-01 C       

  Nitrosodiethanolamine, N- 1116-54-7 1.9E-01 C 8.2E-01 C   3.1E-06 3 

  Nitrosodiethylamine, N- 55-18-5 8.1E-04 C,M 1.5E-02 C,M       

2.4E+05 Nitrosodimethylamine, N- 62-75-9 2.0E-03 C,M 3.4E-02 C,M       

  Nitrosodiphenylamine, N- 86-30-6 1.1E+02 C 4.7E+02 C       

1.1E+05 

Nitrosomethylethylamine, 

N- 10595-95-6 2.0E-02 C 9.1E-02 C       

  Nitrosomorpholine [N-] 59-89-2 8.1E-02 C 3.4E-01 C       

  Nitrosopiperidine [N-] 100-75-4 5.8E-02 C 2.4E-01 C       

  Nitrosopyrrolidine, N- 930-55-2 2.6E-01 C 1.1E+00 C       

  Nitrotoluene, m- 99-08-1 1.3E+00 N 1.6E+01 N       

1.5E+03 Nitrotoluene, o- 88-72-2 3.2E+00 C 1.5E+01 C       

  Nitrotoluene, p- 99-99-0 3.4E+01 C 1.4E+02 C       

6.9E+00 Nonane, n- 111-84-2 2.2E+00 N 6.9E+00 Csat       

  Norflurazon 27314-13-2 5.0E+02 N 6.6E+03 N       

  Nustar 85509-19-9 8.8E+00 N 1.1E+02 N       

  Octabromodiphenyl Ether 32536-52-0 3.8E+01 N 5.0E+02 N       

  

Octahydro-1,3,5,7-

tetranitro-1,3,5,7-

tetrazocine (HMX) 2691-41-0 7.8E+02 N 1.1E+04 N       

  

Octamethylpyrophosphora

mide 152-16-9 2.6E+01 N 3.2E+02 N       

  Oryzalin 19044-88-3 6.4E+02 N 8.2E+03 N       

  Oxadiazon 19666-30-9 6.4E+01 N 8.2E+02 N       

  Oxamyl 23135-22-0 3.2E+02 N 4.2E+03 N   8.4E-01 3 

  Paclobutrazol 76738-62-0 1.6E+02 N 2.2E+03 N       

  Paraquat Dichloride 1910-42-5 5.6E+01 N 7.4E+02 N       

  Parathion 56-38-2 7.6E+01 N 9.8E+02 N       

  Pebulate 1114-71-2 7.8E+02 N 1.2E+04 N       

  Pendimethalin 40487-42-1 5.0E+02 N 6.6E+03 N       
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  Pentabromodiphenyl Ether 32534-81-9 2.6E+01 N 3.2E+02 N       

  

Pentabromodiphenyl 

ether, 2,2',4,4',5- (BDE-99) 60348-60-9 1.3E+00 N 1.6E+01 N       

  Pentachlorobenzene 608-93-5 1.3E+01 N 1.9E+02 N       

4.5E+02 Pentachloroethane 76-01-7 7.7E+00 C 3.6E+01 C       

  Pentachloronitrobenzene 82-68-8 2.7E+00 C 1.3E+01 C       

  Pentachlorophenol 87-86-5 1.0E+00 C 4.0E+00 C   3.1E-02 3 

  

Pentaerythritol 

tetranitrate (PETN) 78-11-5 2.6E+01 N 3.2E+02 N       

3.9E+02 Pentane, n- 109-66-0 1.6E+02 N 3.9E+02 Csat       

  Perchlorates                 

  ~Ammonium Perchlorate 7790-98-9 1.1E+01 N 1.6E+02 N       

  ~Lithium Perchlorate 7791-03-9 1.1E+01 N 1.6E+02 N       

  

~Perchlorate and 

Perchlorate Salts 14797-73-0 1.1E+01 N 1.6E+02 N       

  ~Potassium Perchlorate 7778-74-7 1.1E+01 N 1.6E+02 N       

  ~Sodium Perchlorate 7601-89-0 1.1E+01 N 1.6E+02 N       

  Perfluorobutane Sulfonate 375-73-5 3.2E+02 N 4.6E+03 N       

  

Perfluorooctanoic acid 

(PFOA; C8) 335-67-1 NA   NA     1.1E+00 4 

  Permethrin 52645-53-1 6.4E+02 N 8.2E+03 N       

  Phenacetin 62-44-2 2.5E+02 C 1.0E+03 C       

  Phenmedipham 13684-63-4 3.2E+03 N 4.2E+04 N       

  Phenol 108-95-2 3.8E+03 N 5.0E+04 N   2.3E-01 3 

  Phenothiazine 92-84-2 6.4E+00 N 8.2E+01 N       

  Phenylenediamine, m- 108-45-2 7.6E+01 N 9.8E+02 N       

  Phenylenediamine, o- 95-54-5 1.2E+01 C 4.9E+01 C       

  Phenylenediamine, p- 106-50-3 2.4E+03 N 3.2E+04 N       

  Phenylphenol, 2- 90-43-7 2.8E+02 C 1.2E+03 C       

  Phorate 298-02-2 2.6E+00 N 3.2E+01 N   1.3E-02 3 

1.6E+03 Phosgene 75-44-5 6.2E-02 N 2.6E-01 N       

  Phosmet 732-11-6 2.6E+02 N 3.2E+03 N       

  Phosphine 7803-51-2 4.6E+00 N 7.0E+01 N       
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  Phosphoric Acid 7664-38-2 1.0E+05 Max 1.0E+05 Max       

  Phosphorus, White 7723-14-0 3.2E-01 N 4.6E+00 N       

  Phthalates                 

  

~Bis(2-

ethylhexyl)phthalate 117-81-7 3.9E+01 C 1.6E+02 C   7.2E+00 3 

  

~Butylphthalyl 

Butylglycolate 85-70-1 1.3E+04 N 1.0E+05 Max       

  ~Dibutyl Phthalate 84-74-2 1.3E+03 N 1.6E+04 N   1.9E+01 3 

  ~Diethyl Phthalate 84-66-2 1.0E+04 N 1.0E+05 Max   3.7E+01 3 

  ~Dimethylterephthalate 120-61-6 1.6E+03 N 2.4E+04 N       

  ~Octyl Phthalate, di-N- 117-84-0 1.3E+02 N 1.6E+03 N   2.8E+02 3 

  ~Phthalic Acid, P- 100-21-0 1.3E+04 N 1.0E+05 Max       

  ~Phthalic Anhydride 85-44-9 2.6E+04 N 1.0E+05 Max       

  Picloram 1918-02-1 8.8E+02 N 1.1E+04 N       

  

Picramic Acid (2-Amino-

4,6-dinitrophenol) 96-91-3 1.3E+00 N 1.6E+01 N   6.0E-03 4 

  Pirimiphos, Methyl 29232-93-7 1.3E+02 N 1.6E+03 N       

  Polybrominated Biphenyls 59536-65-1 1.8E-02 C 7.7E-02 C       

  

Polychlorinated Biphenyls 

(PCBs)           9 1.4E-01 4 

  

~Heptachlorobiphenyl, 

2,3,3',4,4',5,5'- (PCB 189) 39635-31-9 1.2E-01 C 5.1E-01 C       

  

~Hexachlorobiphenyl, 

2,3',4,4',5,5'- (PCB 167) 52663-72-6 1.2E-01 C 5.1E-01 C       

  

~Hexachlorobiphenyl, 

2,3,3',4,4',5'- (PCB 157) 69782-90-7 1.2E-01 C 5.1E-01 C       

  

~Hexachlorobiphenyl, 

2,3,3',4,4',5- (PCB 156) 38380-08-4 1.2E-01 C 5.1E-01 C       

  

~Hexachlorobiphenyl, 

3,3',4,4',5,5'- (PCB 169) 32774-16-6 1.2E-04 C 5.1E-04 C       

  

~Pentachlorobiphenyl, 

2',3,4,4',5- (PCB 123) 65510-44-3 1.2E-01 C 5.0E-01 C       

  

~Pentachlorobiphenyl, 

2,3',4,4',5- (PCB 118) 31508-00-6 1.2E-01 C 5.0E-01 C       
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~Pentachlorobiphenyl, 

2,3,3',4,4'- (PCB 105) 32598-14-4 1.2E-01 C 5.0E-01 C       

  

~Pentachlorobiphenyl, 

2,3,4,4',5- (PCB 114) 74472-37-0 1.2E-01 C 5.0E-01 C       

  

~Pentachlorobiphenyl, 

3,3',4,4',5- (PCB 126) 57465-28-8 3.7E-05 C 1.5E-04 C       

  

~Polychlorinated Biphenyls 

(high risk) 1336-36-3 2.3E-01 C 9.7E-01 C       

  

~Tetrachlorobiphenyl, 

3,3',4,4'- (PCB 77) 32598-13-3 3.8E-02 C 1.6E-01 C       

  

~Tetrachlorobiphenyl, 

3,4,4',5- (PCB 81) 70362-50-4 1.2E-02 C 4.9E-02 C       

  

Polymeric Methylene 

Diphenyl Diisocyanate 

(PMDI) 9016-87-9 1.0E+05 Max 1.0E+05 Max       

  

Polynuclear Aromatic 

Hydrocarbons (PAHs)           9     

  ~Acenaphthene 83-32-9 7.2E+02 N 9.0E+03 N   8.4E+00 3 

  ~Acenaphthylene 208-96-08 NA   NA     2.1E+01 3 

  ~Anthracene 120-12-7 3.6E+03 N 4.6E+04 N   6.6E+02 3 

  ~Benz[a]anthracene 56-55-3 1.6E-01 C,M 2.9E+00 C,M   1.8E-01 3 

  ~Benzo(j)fluoranthene 205-82-3 4.2E-01 C 1.8E+00 C       

  ~Benzo[a]pyrene 50-32-8 1.6E-02 C,M 2.9E-01 C,M   5.9E-02 3 

  ~Benzo[b]fluoranthene 205-99-2 1.6E-01 C,M 2.9E+00 C,M   6.0E-01 3 

  ~Benzo[k]fluoranthene 207-08-9 1.6E+00 C,M 2.9E+01 C,M   5.9E+00 3 

  ~Benzo[g,h,i)perylene 191-24-2 NA   NA     7.8E+03 3 

  ~Chloronaphthalene, Beta- 91-58-7 9.6E+02 N 1.2E+04 N       

  ~Chrysene 218-01-9 1.6E+01 C,M 2.9E+02 C,M   1.8E+01 3 

  ~Dibenz[a,h]anthracene 53-70-3 1.6E-02 C,M 2.9E-01 C,M   1.9E-01 3 

  ~Dibenzo(a,e)pyrene 192-65-4 4.2E-02 C 1.8E-01 C       

  

~Dimethylbenz(a)anthrace

ne, 7,12- 57-97-6 4.6E-04 C,M 8.4E-03 C,M       

  ~Fluoranthene 206-44-0 4.8E+02 N 6.0E+03 N   3.3E+02 3 

  ~Fluorene 86-73-7 4.8E+02 N 6.0E+03 N   5.6E+01 3 
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  ~Indeno[1,2,3-cd]pyrene 193-39-5 1.6E-01 C,M 2.9E+00 C,M   2.0E+00 3 

  ~Methylnaphthalene, 1- 90-12-0 1.8E+01 C 7.3E+01 C   5.5E-02 4 

  ~Methylnaphthalene, 2- 91-57-6 4.8E+01 N 6.0E+02 N   1.6E+00 3 

  ~Naphthalene 91-20-3 3.8E+00 C 1.7E+01 C   2.1E-01 3 

  ~Nitropyrene, 4- 57835-92-4 4.2E-01 C 1.8E+00 C       

  Phenanthrene 85-01-8 NA   NA     6.8E+01 3 

  ~Pyrene 129-00-0 3.6E+02 N 4.6E+03 N   2.2E+02 3 

  

Potassium 

Perfluorobutane Sulfonate 29420-49-3 2.6E+02 N 3.2E+03 N       

  Prochloraz 67747-09-5 3.6E+00 C 1.5E+01 C       

  Profluralin 26399-36-0 9.4E+01 N 1.4E+03 N       

  Prometon 1610-18-0 1.9E+02 N 2.4E+03 N       

  Prometryn 7287-19-6 5.0E+01 N 6.6E+02 N       

  Propachlor 1918-16-7 1.6E+02 N 2.2E+03 N       

  Propanil 709-98-8 6.4E+01 N 8.2E+02 N       

  Propargite 2312-35-8 2.6E+02 N 3.2E+03 N       

1.1E+05 Propargyl Alcohol 107-19-7 3.2E+01 N 4.6E+02 N       

  Propazine 139-40-2 2.6E+02 N 3.2E+03 N       

  Propham 122-42-9 2.6E+02 N 3.2E+03 N       

  Propiconazole 60207-90-1 1.6E+02 N 2.2E+03 N       

3.3E+04 Propionaldehyde 123-38-6 1.5E+01 N 6.2E+01 N       

2.6E+02 Propyl benzene 103-65-1 2.6E+02 Csat 2.6E+02 Csat   1.5E+00 3 

3.5E+02 Propylene 115-07-1 3.5E+02 Csat 3.5E+02 Csat       

  Propylene Glycol 57-55-6 1.0E+05 Max 1.0E+05 Max   5.6E+02 4 

  Propylene Glycol Dinitrate 6423-43-4 7.8E+04 N 1.0E+05 Max       

8.5E+04 

Propylene Glycol 

Monoethyl Ether 1569-02-4 1.1E+04 N 8.5E+04 Csat       

1.1E+05 

Propylene Glycol 

Monomethyl Ether 107-98-2 8.2E+03 N 7.4E+04 N       

7.8E+04 Propylene Oxide 75-56-9 2.1E+00 C 9.7E+00 C       

  Pursuit 81335-77-5 3.2E+03 N 4.2E+04 N       

  Pydrin 51630-58-1 3.2E+02 N 4.2E+03 N       

5.3E+05 Pyridine 110-86-1 1.6E+01 N 2.4E+02 N       
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  Quinalphos 13593-03-8 6.4E+00 N 8.2E+01 N       

  Quinoline 91-22-5 1.8E-01 C 7.7E-01 C       

  Refractory Ceramic Fibers NA 1.0E+05 Max 1.0E+05 Max       

  Resmethrin 10453-86-8 3.8E+02 N 5.0E+03 N       

  Ronnel 299-84-3 7.8E+02 N 1.2E+04 N       

  Rotenone 83-79-4 5.0E+01 N 6.6E+02 N       

  Safrole 94-59-7 5.5E-01 C,M 1.0E+01 C,M       

  Savey 78587-05-0 3.2E+02 N 4.2E+03 N       

  Selenious Acid 7783-00-8 7.8E+01 N 1.2E+03 N       

  Selenium 7782-49-2 7.8E+01 N 1.2E+03 N   2.1E+00 3 

  Selenium Sulfide 7446-34-6 7.8E+01 N 1.2E+03 N       

  Sethoxydim 74051-80-2 1.1E+03 N 1.5E+04 N       

  

Silica (crystalline, 

respirable) 7631-86-9 1.0E+05 Max 1.0E+05 Max       

  Silver 7440-22-4 7.8E+01 N 1.2E+03 N   3.4E+00 3 

  Simazine 122-34-9 4.5E+00 C 1.9E+01 C   2.8E-02 3 

  Sodium Acifluorfen 62476-59-9 1.6E+02 N 2.2E+03 N       

  Sodium Azide 26628-22-8 6.2E+01 N 9.4E+02 N       

  Sodium Dichromate 10588-01-9 3.0E-01 C,M 6.2E+00 C,M       

  

Sodium 

Diethyldithiocarbamate 148-18-5 2.0E+00 C 8.5E+00 C       

  Sodium Fluoride 7681-49-4 7.8E+02 N 1.2E+04 N       

  Sodium Fluoroacetate 62-74-8 2.6E-01 N 3.2E+00 N       

  Sodium Metavanadate 13718-26-8 1.6E+01 N 2.4E+02 N       

  

Stirofos 

(Tetrachlorovinphos) 961-11-5 2.3E+01 C 9.6E+01 C       

  Strontium Chromate 7789-06-2 3.0E-01 C 6.2E+00 C       

  Strontium, Stable 7440-24-6 9.4E+03 N 1.0E+05 Max       

  Strychnine 57-24-9 3.8E+00 N 5.0E+01 N       

8.7E+02 Styrene 100-42-5 8.7E+02 Csat 8.7E+02 Csat   9.2E-01 3 

  

Styrene-Acrylonitrile (SAN) 

Trimer NA 3.8E+01 N 5.0E+02 N       

  Sulfolane 126-33-0 1.3E+01 N 1.6E+02 N       
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Sulfonylbis(4-

chlorobenzene), 1,1'- 80-07-9 1.0E+01 N 1.3E+02 N       

  Sulfur Trioxide 7446-11-9 1.0E+05 Max 1.0E+05 Max       

  Sulfuric Acid 7664-93-9 1.0E+05 Max 1.0E+05 Max       

  Systhane 88671-89-0 3.2E+02 N 4.2E+03 N       

  TCMTB 21564-17-0 3.8E+02 N 5.0E+03 N       

  Tebuthiuron 34014-18-1 8.8E+02 N 1.1E+04 N       

  Temephos 3383-96-8 2.6E+02 N 3.2E+03 N       

  Terbacil 5902-51-2 1.6E+02 N 2.2E+03 N       

3.1E+01 Terbufos 13071-79-9 4.0E-01 N 5.8E+00 N       

  Terbutryn 886-50-0 1.3E+01 N 1.6E+02 N       

  

Tetrabromodiphenyl 

ether, 2,2',4,4'- (BDE-47) 5436-43-1 1.3E+00 N 1.6E+01 N       

  

Tetrachlorobenzene, 

1,2,4,5- 95-94-3 4.6E+00 N 7.0E+01 N   9.7E-02 4 

6.8E+02 

Tetrachloroethane, 

1,1,1,2- 630-20-6 2.0E+00 C 8.8E+00 C   5.9E-03 4 

1.9E+03 

Tetrachloroethane, 

1,1,2,2- 79-34-5 6.0E-01 C 2.7E+00 C   1.2E-03 3 

1.7E+02 Tetrachloroethylene 127-18-4 1.6E+01 N 7.8E+01 N   5.0E-03 3 

  

Tetrachlorophenol, 

2,3,4,6- 58-90-2 3.8E+02 N 5.0E+03 N   1.3E+01 3 

  

Tetrachlorotoluene, p- 

alpha, alpha, alpha- 5216-25-1 3.5E-02 C 1.6E-01 C       

  

Tetraethyl 

Dithiopyrophosphate 3689-24-5 6.4E+00 N 8.2E+01 N       

1.1E+03 

Tetrafluoroethane, 

1,1,1,2- 811-97-2 1.1E+03 Csat 1.1E+03 Csat       

  

Tetryl 

(Trinitrophenylmethylnitra

mine) 479-45-8 3.2E+01 N 4.6E+02 N       

  Thallium (I) Nitrate 10102-45-1 1.1E-01 N 1.6E+00 N       

  Thallium (Soluble Salts) 7440-28-0 1.6E-01 N 2.4E+00 N   2.8E-01 4 

  Thallium Acetate 563-68-8 7.6E-02 N 9.8E-01 N       
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  Thallium Carbonate 6533-73-9 2.6E-01 N 3.2E+00 N       

  Thallium Chloride 7791-12-0 9.4E-02 N 1.4E+00 N       

  Thallium Sulfate 7446-18-6 3.2E-01 N 4.6E+00 N       

  Thiobencarb 28249-77-6 1.3E+02 N 1.6E+03 N       

  Thiodiglycol 111-48-8 1.1E+03 N 1.6E+04 N       

  Thiofanox 39196-18-4 3.8E+00 N 5.0E+01 N       

  Thiophanate, Methyl 23564-05-8 1.0E+03 N 1.3E+04 N       

  Thiram 137-26-8 6.4E+01 N 8.2E+02 N       

  Tin 7440-31-5 9.4E+03 N 1.0E+05 Max   1.0E+04 4 

  Titanium Tetrachloride 7550-45-0 2.8E+04 N 1.0E+05 Max       

8.2E+02 Toluene 108-88-3 8.2E+02 Csat 8.2E+02 Csat   5.5E+00 3 

  Toluene-2,5-diamine 95-70-5 2.6E+00 N 1.3E+01 C       

  Toluidine, p- 106-49-0 1.8E+01 C 7.7E+01 C       

3.4E-01 

Total Petroleum 

Hydrocarbons (Aliphatic 

High) NA 3.4E-01 Csat 3.4E-01 Csat       

1.4E+02 

Total Petroleum 

Hydrocarbons (Aliphatic 

Low) NA 1.0E+02 N 1.4E+02 Csat       

6.9E+00 

Total Petroleum 

Hydrocarbons (Aliphatic 

Medium) NA 6.9E+00 Csat 6.9E+00 Csat       

  

Total Petroleum 

Hydrocarbons (Aromatic 

High) NA 5.0E+02 N 6.6E+03 N       

1.8E+03 

Total Petroleum 

Hydrocarbons (Aromatic 

Low) NA 1.6E+01 N 8.4E+01 N       

  

Total Petroleum 

Hydrocarbons (Aromatic 

Medium) NA 2.2E+01 N 1.2E+02 N       

  Toxaphene 8001-35-2 4.9E-01 C 2.1E+00 C   4.6E-02 3 

  Tralomethrin 66841-25-6 9.4E+01 N 1.2E+03 N       

  Tri-n-butyltin 688-73-3 4.6E+00 N 7.0E+01 N       
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  Triacetin 102-76-1 1.0E+05 Max 1.0E+05 Max       

  Triallate 2303-17-5 2.0E+02 N 3.0E+03 N       

  Triasulfuron 82097-50-5 1.3E+02 N 1.6E+03 N       

  Tribromobenzene, 1,2,4- 615-54-3 7.8E+01 N 1.2E+03 N       

  Tributyl Phosphate 126-73-8 6.0E+01 C 2.6E+02 C       

  Tributyltin Compounds NA 3.8E+00 N 5.0E+01 N       

  Tributyltin Oxide 56-35-9 3.8E+00 N 5.0E+01 N       

9.1E+02 

Trichloro-1,2,2-

trifluoroethane, 1,1,2- 76-13-1 9.1E+02 Csat 9.1E+02 Csat   9.0E+03 3 

  Trichloroacetic Acid 76-03-9 7.8E+00 C 3.3E+01 C       

  Trichloroaniline HCl, 2,4,6- 33663-50-2 1.9E+01 C 7.9E+01 C       

  Trichloroaniline, 2,4,6- 634-93-5 3.8E-01 N 5.0E+00 N       

  Trichlorobenzene, 1,2,3- 87-61-6 1.3E+01 N 1.9E+02 N       

4.0E+02 Trichlorobenzene, 1,2,4- 120-82-1 1.2E+01 N 5.2E+01 N   2.2E+00 3 

6.4E+02 Trichloroethane, 1,1,1- 71-55-6 6.4E+02 Csat 6.4E+02 Csat   1.2E+00 3 

2.2E+03 Trichloroethane, 1,1,2- 79-00-5 3.0E-01 N 1.3E+00 N   3.2E-03 4 

6.9E+02 Trichloroethylene 79-01-6 8.2E-01 N 3.8E+00 N   1.8E-02 3 

1.2E+03 Trichlorofluoromethane 75-69-4 1.46E+02 N 6.20E+02 N   2.4E+01 3 

  Trichlorophenol, 2,4,5- 95-95-4 1.26E+03 N 1.64E+04 N   2.5E+00 4 

  Trichlorophenol, 2,4,6- 88-06-2 1.26E+01 N 1.64E+02 N   1.6E-01 4 

  

Trichlorophenoxyacetic 

Acid, 2,4,5- 93-76-5 1.26E+02 N 1.64E+03 N       

  

Trichlorophenoxypropionic 

acid, -2,4,5 93-72-1 1.02E+02 N 1.32E+03 N   3.8E-01 3 

1.3E+03 Trichloropropane, 1,1,2- 598-77-6 7.80E+01 N 1.16E+03 N       

1.4E+03 Trichloropropane, 1,2,3- 96-18-4 5.10E-03 C,M 1.10E-01 C,M   3.2E-05 3 

4.5E+02 Trichloropropene, 1,2,3- 96-19-5 1.46E-01 N 6.20E-01 N       

  Tricresyl Phosphate (TCP) 1330-78-5 2.60E+02 N 3.20E+03 N       

  Tridiphane 58138-08-2 3.80E+01 N 5.00E+02 N       

2.8E+04 Triethylamine 121-44-8 2.40E+01 N 9.60E+01 N       

  Triethylene Glycol 112-27-6 2.60E+04 N 1.00E+05 Max       

  Trifluralin 1582-09-8 9.00E+01 C 4.20E+02 C       
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  Trimethyl Phosphate 512-56-1 2.70E+01 C 1.10E+02 C       

2.9E+02 Trimethylbenzene, 1,2,3- 526-73-8 9.80E+00 N 4.20E+01 N       

2.2E+02 Trimethylbenzene, 1,2,4- 95-63-6 1.16E+01 N 4.80E+01 N   6.7E+00 3 

1.8E+02 Trimethylbenzene, 1,3,5- 108-67-8 1.56E+02 N 1.82E+02 Csat   6.7E+00 3 

  Trinitrobenzene, 1,3,5- 99-35-4 4.40E+02 N 6.40E+03 N       

  Trinitrotoluene, 2,4,6- 118-96-7 7.20E+00 N 9.60E+01 C       

  Triphenylphosphine Oxide 791-28-6 2.60E+02 N 3.20E+03 N       

  

Tris(1,3-Dichloro-2-propyl) 

Phosphate 13674-87-8 2.60E+02 N 3.20E+03 N       

  

Tris(1-chloro-2-

propyl)phosphate 13674-84-5 1.26E+02 N 1.64E+03 N       

4.7E+02 

Tris(2,3-

dibromopropyl)phosphate 126-72-7 2.80E-01 C 1.30E+00 C       

  

Tris(2-

chloroethyl)phosphate 115-96-8 2.70E+01 C 1.10E+02 C       

  

Tris(2-

ethylhexyl)phosphate 78-42-2 1.70E+02 C 7.20E+02 C       

  Uranium (Soluble Salts) NA 4.60E+01 N 7.00E+02 N       

  Urethane 51-79-6 1.20E-01 C,M 2.30E+00 C,M       

  Vanadium Pentoxide 1314-62-1 1.32E+02 N 1.68E+03 N       

  Vanadium and Compounds 7440-62-2 7.80E+01 N 1.16E+03 N   6.0E+00 4 

  Vernolate 1929-77-7 1.56E+01 N 2.40E+02 N       

  Vinclozolin 50471-44-8 3.20E+02 N 4.20E+03 N       

2.8E+03 Vinyl Acetate 108-05-4 1.82E+02 N 7.60E+02 N   3.7E-01 4 

3.4E+03 Vinyl Bromide 593-60-2 1.20E-01 C,M 5.20E-01 C,M       

3.9E+03 Vinyl Chloride 75-01-4 5.90E-02 C 1.70E+00 C   1.9E-04 3 

  Warfarin 81-81-2 3.80E+00 N 5.00E+01 N       

3.9E+02 Xylene, P- 106-42-3 1.12E+02 N 3.90E+02 Csat       

3.9E+02 Xylene, m- 108-38-3 1.10E+02 N 3.88E+02 Csat       

4.3E+02 Xylene, o- 95-47-6 1.30E+02 N 4.34E+02 Csat       

2.6E+02 Xylenes 1330-20-7 1.30E+02 N 2.58E+02 Csat   6.0E+00 3 

  Zinc Phosphide 1314-84-7 4.60E+00 N 7.00E+01 N       

  Zinc and Compounds 7440-66-6 4.60E+03 N 7.00E+04 N   1.2E+03 3 
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and/or the proposed remedial alternative.  If a PSRG is not listed on the table, contact the Branch. 
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Csat Contaminant 

 Preliminary 

Residential 

Health 

Based Soil 

Remediation 

Goal (PSRG)1 

(mg/kg) Basis 

Preliminary 

Industrial 

Health 

Based Soil 

Remediation 

Goal (PSRG)1 

(mg/kg) Basis 

Foot

note 

Protection of 

Groundwater 

PSRG2 

(mg/kg) 

Foot

note CAS No. 

  Zineb 12122-67-7 6.40E+02 N 8.20E+03 N       

  Zirconium 7440-67-7 1.26E+00 N 1.86E+01 N       

  1 -     Preliminary health-based soil remediation goals (PSRGs) (adapted from the June 2015 USEPA Regional Screening 

            Tables (RSL.)  http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm 

 

- The lower of the carcinogenic remediation goal at 1.0E-06 risk, the non-carcinogenic remediation goal at a hazard quotient of 0.2, the 

chemical specific soil saturation concentration (Csat), and the Ceiling Concentration – Max (100,000 mg/kg) is listed. 
 

- Industrial Remediation Goals can only be used with Branch approval and land use restrictions.  Industrial PSRGs cannot be used for 

properties occupied or frequented by children. 
 

- Determine if a chemical has both carcinogenic and non-carcinogenic properties from the USEPA RSL Supporting Tables before adjusting, as 

prescribed in the guidance. 
 

  2 - Developed using a soil leachate model using default values appropriate for North Carolina (see pg. 24). For chemicals with no protection of 

groundwater remediation goal call the Branch or refer to the guidance. Protection of groundwater remediation goals can be developed 

using other methods described in Branch Guidance. 

  3 - Based on North Carolina 15A NCAC 2L as target groundwater concentration. 

  4 - Based on North Carolina Interim 2L as target groundwater quality standards. 

  5 -  Based on USEPA Maximum Contaminant Level (MCL). To be used at sites where groundwater is used for drinking. 

  6 -  If concentration is above total cyanide PSRG, analyze for free cyanide. If free cyanide is not detected use the cyanide (no free cyanide) 

PSRG. 

  7 - The preliminary remediation goals for dioxins and furans can also be calculated as a toxic equivalency concentration (TEQ) by using the 

toxicity equivalence factor (TEF) methodology.  (See TEF table for dioxins and furans.)  

  8 - The PSRG is based on USEPA guidance on lead cleanup levels.  The value cannot be adjusted. 

  9 - Refer to IHSB Guidance on PCB analysis and assessment methods. 

  10 - Remediation goals for carcinogenic PAHs can also be calculated as a toxic equivalency concentration (TEQ) by using the toxicity equivalence 

factor (TEF) methodology.  (See TEF table for carcinogenic PAHs.) 

  11 -  C - The PSRG is based on the carcinogenic endpoint and corresponds to an excess lifetime cancer risk of 1 in 1,000,000. 

N -  The PSRG is based on the non-carcinogenic endpoint and corresponds to a hazard quotient of 0.2. 

M -  Contaminant is a mutagen. 

Csat – Soil Saturation Concentration. 

Max – Ceiling Concentration (100,000 mg/kg). 

N/A- Not available.
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INACTIVE HAZARDOUS SITES BRANCH 

Toxic Equivalent Factor Tables for Calculation of Soil Remediation Goals 

 

Toxic Equivalent Factor (TEF) Table for Dioxins and Furans 

CHEMICAL CASRN TEF* 

Dioxins and Furans 7 

CDDs 

2,3,7,8-TetraCDD  1 

1,2,3,7,8-PentaCDD  1 

1,2,3,4,7,8-HexaCDD  0.1 

1,2,3,6,7,8-HexaCDD  0.1 

1,2,3,7,8,9-HexaCDD  0.1 

1,2,3,4,6,7,8-HeptaCDD  0.01 

1,2,3,4,6,7,8,9-OctaCDD  0.0003 

CDFs 

2,3,7,8-TetraCDF  0.1 

1,2,3,7,8-PentaCDF  0.03 

2,3,4,7,8-PentaCDF  0.3 

1,2,3,4,7,8-HexaCDF  0.1 

1,2,3,6,7,8-HexaCDF  0.1 

1,2,3,7,8,9-HexaCDF  0.1 

2,3,4,6,7,8-HexaCDF  0.1 

1,2,3,4,6,7,8-HeptaCDF  0.01 

1,2,3,4,7,8,9-HeptaCDF  0.01 

1,2,3,4,6,7,8,9-OctaCDF  0.0003 

 

Toxic Equivalent Factor (TEF) Table for Carcinogenic Polyaromatic Hydrocarbons (PAHs) 

CHEMICAL CASRN TEF* 

Polynuclear aromatic hydrocarbons 10   

Benzo[a]pyrene 50328 1.0 

Benzo[b]fluoranthene 205992 0.1 

Benzo[k]fluoranthene 207089 0.01 

Benz[a]anthracene 56553 0.1 

Chrysene 218019 0.001 

Dibenz[a,h]anthracene 53703 1.0 

Indeno(1,2,3-cd)pyrene 193395 0.1 

 

*These toxic equivalent factors (TEF) are to be used as per footnotes 7 and 10 on the previous page.  
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Transport Model Used to Calculate Protection of Groundwater Remediation Goals1 

 

 

df
P

H
kCC

b

aw

sgwsoil ú
û

ù
ê
ë

é ¢+
+=

)( qq
 

 

 

 

 Parameters Default Values Units 

 

C soil Calculated Source Concentration for soil not applicable mg/kg - soil 

Cgw Applicable Groundwater Target 

Concentration (NC GW Std) 

chemical-specific mg/L - water 

df Dilution factor  20 (0.5 acre source size)2 unitless 

Ks Soil-water partition coefficient 

for organic constituents ks = kocfoc 

for inorganic constituents ks = kd 

chemical-specific L/kg 

koc Soil organic carbon-water partition 

coefficient 

chemical-specific L/kg 

Foc Fraction of organic carbon in subsurface 

vadose soils 

0.001 (0.1%) kg/kg 

Kd Soil-water partition coefficient for 

inorganics 

chemical-specific (pH=5.5) L/kg 

q w Water-filled soil porosity-vadose soils 0.3 Lwater/Lsoil 

q a Air-filled soil porosity-vadose soils 0.13 Lair/Lsoil 

Pb Dry bulk density 1.5 kg/L 

H' Henry's Law  constant-dimensionless 

where: H' = Henry's Law constant (atm-

m3/mole) x conversion factor of 41 

chemical-specific unitless 

 

 

 

1. From the USEPA 1996 Soil Screening Guidance 

 

2. Default value from the USEPA 1996 Soil Screening Guidance 
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