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Welcome and Introductions
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Path to Closure Guidance…10+ years and
counting…I’m getting old.

Jeff Collins
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Applicable Regulations
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Nevada Administrative Code (NAC):

• 445A.226-227 – Action Levels for Contaminated Sites
• 445A.345-348 – Notification of Release of Hazardous Substances
• 445C.010-390 – Environmental Requirements; Cleanup of Discharged 

Petroleum
• 459.970-97295 – Certification of Certain Consultants and Contractors
• 459.9921-999 – Storage Tanks
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NAC 445A.227 
Changes

NAC 445A.2272 – Soil Action 
Levels:
• Replaced references to the IRIS 

database with references to the 
EPA RSL Tables

• IRIS process is complicated and 
relies on extensive knowledge of 
toxicology, exposure assessment, 
and many calculations

• In practice, BCA and CEMs use 
the EPA RSL Tables
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NAC 445A.227 
Changes

NAC 445A.22735 – 
Groundwater Action Levels:
• Replaced references to the 

IRIS database with 
references to the EPA RSL 
Tables

• Default action levels are still 
MCLs, where established
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NAC 445A.227 
Changes

NAC 445A.22725 and 
2273:
• No changes to the 

requirement for 
corrective action or 
groundwater exemption 
closure process

• Bottom line: bringing 
regulations in line with 
current practice



13.

7

EPA RSLs and New RC Tables
• https://www.epa.gov/risk/regional-screening-levels-rsls  
• The Generic Tables are populated by applying the IRIS process to 

specific contaminants, and calculating conservative values based 
on worst-case scenario exposure

• Generally use the tables developed with a target cancer risk (TR) of 
1E-6 and a target hazard quotient (THQ) of 1.0

• The most restrictive level becomes the default reportable 
concentration (RC) and screening level

• This is NOT necessarily the ultimate clean up goal. A less restrictive 
level may be established following exposure assessment

• Adoption allows for action levels to be established through a more 
rigorous site-specific exposure analysis

https://www.epa.gov/risk/regional-screening-levels-rsls
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EPA RSLs and New RC Tables
The most restrictive soil RSL becomes the default reportable concentration (RC) 
and screening level. Example:
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EPA RSLs and New RC Tables
The most restrictive soil RSL becomes the default reportable concentration (RC) 
and screening level. Example:
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EPA RSLs and New RC Tables
The most restrictive soil RSL becomes the default reportable concentration (RC) 
and screening level. Example:
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EPA RSLs and New RC Tables
The most restrictive soil RSL becomes the default reportable concentration (RC) 
and screening level. Example:
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EPA RSLs and New RC Tables
• New RC Tables: 

https://ndep.nv.gov/environmental-
cleanup/site-cleanup-program/site-cleanup-
guidance 

• This is NOT necessarily the ultimate clean 
up goal. 

• A less restrictive level for soil may be 
established following exposure assessment 
(usually the Residential Soil or Industrial Soil 
RSL)

https://ndep.nv.gov/environmental-cleanup/site-cleanup-program/site-cleanup-guidance
https://ndep.nv.gov/environmental-cleanup/site-cleanup-program/site-cleanup-guidance
https://ndep.nv.gov/environmental-cleanup/site-cleanup-program/site-cleanup-guidance
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EPA RSLs and New RC Tables
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Reportable 
Quantities

Most common reportable 
quantities: 
• 3 cubic yards of soil 

impacted
• 25 gallons of petroleum 

product released
• Any contamination in 

groundwater above 
reportable concentrations 
(MCLs)
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Reportable Quantities
Less common reportable trigger: 
• 40 CFR 302.4 – CERCLA-listed 

hazardous substances and 
reportable quantities

• In rare instances, reporting may 
be triggered by estimating the 
amount of hazardous substance 
released, particularly for those 
substances with low reportable 
quantities, such as mercury (1 lb. 
RQ)
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Soil Gas – Not Regulated, 
Not Reportable

Soil Gas Data:
• No reportable concentrations 

or action levels in Nevada for 
soil gas, subslab gas, or 
indoor air

• Useful screening tool, but 
need soil/groundwater data to 
confirm a reportable release
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Who Must Report?

Facility Owners/Operators:
• Required to report releases 

discovered on their property 
within one working day of 
knowledge of the release

• Not the responsibility of the 
CEM to make the report, 
unless designated to do so 
by the facility owner
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Who Must Report?
CEMs:
• Required to notify the facility owner/operator within 24 hours 

of a release discovery
• Immediate reporting of certain releases that represent an 

“imminent and substantial hazard to human health, public 
safety or the environment” (NAC 445A.3473). Includes:
• CERCLA-listed hazardous substances greater than 

federal RQs
• A release directly to surface water
• A release that threatens a vulnerable resource (schools, 

hospitals, drinking water wellheads, storm drains, etc.)
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UST Reportable Events

• Suspected releases include any indication that a release may have occurred from a storage tank system. Examples 
include:

• An alarm or failed test from the storage tank’s monitoring system or a third-party test.

• Fuel accumulation in a containment area.

• Unusual operating conditions such as erratic operation of dispensing equipment, sudden loss of product, and 
excessive water in the tank.

• A suspected release means a discharge has not been confirmed to have occurred to the environment and more 
investigation is necessary.

• Suspected releases should be reported within 24 hours of discovery to the NDEP to receive direction on release 
confirmation.

• Confirmation of whether or not a release to the environment has occurred must be done within 7-days.

• Not reporting a suspected release to NDEP could jeopardize petroleum fund coverage.

Suspected Releases
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UST Reportable Events
Confirmed Releases

• A confirmed release means petroleum from a storage tank has caused a discharge to the 
environment.

• Confirmation of a release to the environment may include:

• Observation of free product on surface water or groundwater.

• Soil or groundwater sampling results that identify petroleum constituents adjacent to or beneath a 
storage tank system.

• Visual or olfactory indications of a release to soil following the repair or removal of a storage tank 
system.

• A release below the product level of a single-walled UST

• Confirmed releases must be reported within 1 working day of discovery. NDEP maintains a 24 
hr., 7-day spill reporting hotline.
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PFAS

• Not known to be manufactured in Nevada. Should be considered during a Phase I 
ESA if a site was known to regularly use AFFF (firefighting foam), conduct plating 
operations, or a few other industrial uses.

• There are several PFAS that are reportable in soil and/or groundwater. See RSL 
tables.

• Not recommended to sample if there is no known site use, due to very low 
detection limits and potential for deposition from off-site source.
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PFAS

• Nevada’s focus is primarily on drinking water: https://ndep.nv.gov/water/pfas-in-
nevada

• BCA is working with the Department of Defense on characterizing contamination from 
AFFF at several facilities.

• Following EPA guidance, NDEP can use discretion for facilities that did not knowingly 
use or release PFAS, such as airports and POTW facilities.

• Will open cases as reported and work toward closure on a case-by-case basis. 
Cannot require action levels lower than background, which is largely unknown.

https://ndep.nv.gov/water/pfas-in-nevada
https://ndep.nv.gov/water/pfas-in-nevada
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Spill Hotline
Nevada Spill Hotline is a 24-hour/7-day week resource to report releases 
and other environmental conditions. Reports taken by the Nevada Spill 
Hotline are routed to the entity (or entities) with the authority or 
responsibility for oversight or management of the incident at the federal, 
state or local level. 

In addition to notification of discovery events and releases of contamination 
under Corrective Action’s oversight, NDEP Bureau’s of Mining Regulation & 
Reclamation, Safe Drinking Water, and Water Pollution Control incorporate 
Spill Hotline notification as a condition under certain permits. Other state 
and municipal entities also rely on the Spill Hotline to serve as a first line of 
communication with the public or regulated community.  
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Spill Hotline
• Online form - 

https://nevadaenvironmentalactivities.ndep.nv.gov/Spill/ReportForm.aspx
• Or call 1-888-331-6337 in state or 1-775-687-9485 out of state

https://nevadaenvironmentalactivities.ndep.nv.gov/Spill/ReportForm.aspx


Corrective Action 
Case Progression

Similar to CERCLA process 
but smaller scale and 
shorter timelines

25

• Discovery/Reporting
• Initial Abatement

Case Initiation

• Soil/groundwater
• CSM/Risk Assessment

Site 
Characterization

• Remedial Alternative Study
• Pilot tests

Remedial 
Evaluation

• Corrective Action Plan
• Remediation

Corrective 
Action

• Termination
• Post-Corrective Action

Preparing for 
Closure

Monitoring

Site 
Assessment

Risk 
Assessment

Closure 
Consideration

Remediation



Corrective Action 
Case Progression

• NDEP sends “45 Day Letter”
• Initial Abatement

• Stop Release
• Repair/remove tanks/equipment
• Soil excavation
• Fluid recovery

• Confirmation sampling
• Closure request if all contamination <action levels
• Otherwise, report to include recommendations for 

further assessment
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• Discovery/Reporting
• Initial Abatement

Case Initiation

• Soil/groundwater
• CSM/Risk Assessment

Site 
Characterization

• Remedial Alternative Study
• Pilot tests

Remedial 
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Action

• Termination
• Post-Corrective Action
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Risk 
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Closure 
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Remediation

Case Initiation



Corrective Action 
Case Progression

• Soil borings with lithology & PID @ 5-foot intervals
• Periodic soil samples to lab:

• Elevated PID readings
• Capillary fringe
• Terminal depth

• Borings to or below groundwater table or at least 
below extent of soil contamination
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• Discovery/Reporting
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Case Initiation

• Soil/groundwater
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Corrective Action 
Case Progression

 Groundwater monitoring wells
• Usually screened ~15 feet across water table
• Normally ~5-foot screens for deeper wells
• Submit well logs with:

• Construction details
• Lithology
• PID readings
• Sampling points
• Blow counts
• First encountered water
• Final static water level
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• Discovery/Reporting
• Initial Abatement

Case Initiation

• Soil/groundwater
• CSM/Risk Assessment

Site 
Characterization

• Remedial Alternative Study
• Pilot tests

Remedial 
Evaluation

• Corrective Action Plan
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Corrective 
Action

• Termination
• Post-Corrective Action

Preparing for 
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Site 
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Risk 
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Closure 
Consideration

Remediation

Site Characterization
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Corrective Action 
Case Progression

• Summarize data to date
• Communicate extent of contamination in 3-D
• Evaluate exposure pathways
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• Discovery/Reporting
• Initial Abatement

Case Initiation

• Soil/groundwater
• CSM/Risk Assessment

Site 
Characterization

• Remedial Alternative Study
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Conceptual Site Model



Corrective Action 
Case Progression

• RSLs provide conservative default action levels
• Site-specific evaluations can be conducted that 

consider complete pathways, such as:
• Indoor air through vapor intrusion (typically use 

Johnson & Ettinger Model)
• Ingestion, inhalation, dermal contact

• Looking for hazard index >1.0 and/or 
     cancer risk >1 × 10-6
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• Discovery/Reporting
• Initial Abatement

Case Initiation

• Soil/groundwater
• CSM/Risk Assessment

Site 
Characterization
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Remedial 
Evaluation

• Corrective Action Plan
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Corrective 
Action

• Termination
• Post-Corrective Action

Preparing for 
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Site 
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Risk 
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Closure 
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Remediation

Risk Assessment



Corrective Action 
Case Progression

• Evaluate at least 3 alternatives:
• Cost
• Effectiveness
• Timeline
• Implementability

• May be part of Corrective Action Plan
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Corrective Action 
Case Progression

• Work plan for concurrence
• Assess feasibility
• Inform final design
• Should include performance monitoring wells
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Corrective Action 
Case Progression

• Remedial Action Objectives
• Recommended technology
• Preliminary designs
• Proposed timeline and budget
• Following approval:

• Final designs
• Start-up plan
• O&M manual
• Performance monitoring plan
• As-builts
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Corrective Action 
Case Progression

• Soil excavation: work plan, CAP, initial abatement
• Post excavation sampling
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Corrective Action 
Case Progression

• In situ treatment: CAP, implementation design, 
performance monitoring plan
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Corrective Action 
Case Progression

• Extraction System: CAP, final design, startup plan, 
performance monitoring plan, O & M manual 
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Corrective Action 
Case Progression

• Permits:
• Underground Injection Control (>6 months)
• Discharge to storm drain (NPDES) (>6 months)
• Discharge vapors to air (varies depending on 

authority, might be county)

• Not a permit, but power drops can take months 
to years
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Corrective Action 
Case Progression

Active extraction systems:

• Inform case officer right away if system 
goes down for non-routine repair

• Request NDEP permission before major 
changes to operating parameters or 
duration

• “Pulsing” may be considered toward the 
end of remediation, but request this
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Corrective Action 
Case Progression

NAC 445A.22745:
• (1)(a) Concentrations are <action levels consistently 

in all wells
• (1)(b) Conditions for termination as approved in a 

CAP are met
• (1)(c) “Asymptotic Conditions” are met after 

remediating for >1 year
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Corrective Action 
Case Progression

• For systems with measured mass extraction:
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Corrective Action 
Case Progression

• For systems with measured mass extraction:
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Corrective Action 
Case Progression

• For systems without mass extraction:
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Corrective Action 
Case Progression

• NAC 445A.22745(2):
“contaminated groundwater is monitored for not less 
than 1 year.” “The Division shall determine the 
frequency.” Not more frequently than monthly.

• Quarterly is typical. Looking for unexpected rebound 
or changing risk conditions.

• Remediation system is typically kept onsite and 
operable in case restart is required.

• Prepare for closure request.
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Corrective Action 
Case Progression
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Periodic and Iterative 
Phases

Most groundwater cases require quarterly monitoring 
and sampling until the preliminary decision to close



Corrective Action 
Case Progression
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Groundwater Monitoring – 
Remediation Reports

At a minimum include:

• Well construction detail table
• Summary table of current conditions
• Historic tables for each well
• Mann-Kendall trends for wells >action level with at least 4 

quarters of data
• Water table elevation and gradient maps and plume maps 

with concentration contours
• Summary of remedial activities – mass extraction rates
• Lab reports



Thank You!
Questions?

Contact information:

Ben Moan: bmoan@ndep.nv.gov – 775-687-9396
Ruby Wood: rwood@ndep.nv.gov – 775-687-9383

mailto:bmoan@ndep.nv.gov
mailto:rwood@ndep.nv.gov


Path to Closure
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Soil Closures Overview

Groundwater Exemption 
Requests



     Soil Closure
       Checklists        

• Clean Closure

• Analyte-Specific Closure

• A thru K Closure

• ASTM RBCA Closure

6.
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   Clean Closure

6.
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•>100 mg/kg TPH via EPA 
Method 8015

•Remove the soil, take 
confirmation samples

•<100 mg/kg TPH via EPA 
Method 8015



Analyte-Specific      
       Closure

6.
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• >100 mg/kg TPH via EPA Method 
8015

• Unable to remove all the impacted soil
• Perform additional analysis for VOCs 

and PAHs via EPA Method 8260 and 
8270

• COCs < residential/industrial 
standards and COCs are < than NAPL 
Migration standards



A Thru K      
      Closure

6.
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• >100 mg/kg TPH via EPA Method 8015
• Unable to remove all the impacted soil
• Perform additional analysis for VOCs and 

PAHs via EPA Method 8260 and 8270
• COCs > residential/industrial standards 

and/or COCs are > than NAPL Migration  
standards

• Perform vadose zone modeling/calculations 
to demonstrate no impact to groundwater

• Perform an exposure pathway evaluation



ASTM RBCA      
      Closure

6.
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• Follow ASTM Method E1739-95
• Establish SSTLs
• Perform an exposure pathway 

evaluation
• COCs < SSTLs
• NAPL Migration demonstrates no 

further soil degradation or impact 
to groundwater



 Soil Closure
   Breakout 
    Session

• “Do I need to Run EPA 8270 to get an 
Analyte-Specific Closure”

• ‘We can’t get to it”
• Potential to impact groundwater (NAPL 

Migration)
• Do I need a Soil Management Plan?
• Recommending type of soil closure to 

receive NFA, Who’s responsibility???
• Interactive Case Studies

54



13.

Groundwater Exemption Closures
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1. No further action if groundwater concentrations are below MCLs (Clean 
Closure)
• NDEP is generally looking for 4 consecutive quarters with concentrations below 

MCLs

NAC 445A.22725

2. Owner/operator may request an exemption from further action if the 
following are met:
• (a) (1)   Each source of contamination is identified and controlled
• (a) (2)   The magnitude and extent of groundwater contamination is known
• (a) (3)   Data are available from at least 3 years of quarterly monitoring or 

another period specified by the Division and the data do not show a trend of 
increasing concentrations



Source
Controlled

• Tanks or dry-cleaning equipment repaired/removed
• Soil excavated or remediated
• Source depleted due to natural attenuation 

processes

56



Magnitude 
& Extent 
Known
Plume is delineated 
laterally and 
vertically

57



Concentrations 
Not Increasing

Minimum of 3 years 
of quarterly 
sampling data
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Concentrations 
Not Increasing

Most recent 3 years 
most important

More information at 
Fate & Transport 
model breakout 
session, 1:00 PM

59
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Groundwater Exemption Closures
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2. (b) A demonstration is made which indicates that natural attenuation is 
sufficient to reduce any concentration of the contamination below action 
levels or to prevent any migration of the contaminant to a receptor or another 
point of demonstration established by the Division at concentrations that are 
greater than action levels, if the demonstration relies upon analytical or 
numerical models of diffusion and dispersion or any other calculations of 
physical or chemical processes of retardation or degradation that are 
approved by the Division.

NAC 445A.22725
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Groundwater Exemption Closures
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Couple a fate and transport model with a recent sensitive receptor survey

NAC 445A.22725 (2)(b)



13.

Groundwater Exemption Closures
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Couple a fate and transport model with a recent sensitive receptor survey

NAC 445A.22725 (2)(b)

Municipal, domestic, and 
irrigation supply wells 
within 1 mile of Release 
location.

NDEP may request an 
updated SRS if it’s been 
>10 years since the 
previous one.
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Groundwater Exemption Closures
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Couple a fate and transport model with a recent sensitive receptor survey

NAC 445A.22725 (2)(b)

Model prediction coupled 
with SRS does not predict 
the plume will reach a 
sensitive receptor Current plume 

5ppb action 
level contour

Model predicted 
maximum plume 
length

Drinking 
water well
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Groundwater Exemption Closures
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More information on fate and transport models, particularly calibration, from 
1:00 – 1:45 this afternoon

NAC 445A.22725 (2)(b)
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Groundwater Exemption Closures
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2 (c)   The groundwater contaminated by the release is not a source of 
drinking water and is not likely to be a source of drinking water in the future 
because:

(1) It is not practical to render the water fit for human consumption
• High TDS in shallow groundwater

(2) Legal restrictions require municipal hookup and/or prevent installation of new 
wells

NAC 445A.22725

Closure may require abandonment of existing domestic wells, or at least an offer 
to well owners to assist in abandoning the wells
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NAC 445A.22725(2)(c)(2)
Examples of existing institutional controls include:

• NAC 534.315(7) indicates if water service is available from an entity presently engaged 
in furnishing water, it can deny the installation, deepening or replacement of a well for 
domestic use.

• Washoe County Well Construction Regulations, Section 020.095: Prohibits domestic 
well drilling, deepening, reconditioning or replacement if water service is available 
from an entity such as a public utility, a water district or a municipality presently 
engaged in furnishing water to the inhabitants of the area.
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NAC 445A.22725(2)(c)(2)
Examples of existing institutional controls include:

• Nevada State Engineer Amended Order 1054 (dated April 15, 1992) states: 
“applications filed after March 23, 1992, pursuant to NRS 534.120 within the 
designated Las Vegas Artesian Basin will be denied.”

• Clark County Title 30 Unified Development Code 30.52.100 requires that new 
development on properties within 1,250 feet of a municipal water system connect to 
that  system.

• Others may apply depending on site location.



13.

Groundwater Exemption Closures

68

NAC 445A.22725(3)

(a) Evidence of biodegradation
• Microbial analysis
• Stable isotopes
• Redox conditions

(b) Presence of daughter products
• Particularly TCE, cis-1,2,-DCE, etc. for PCE sites

(c) Other factors that consider risk
• Human health risk assessment
• Vapor intrusion evaluation – chlorinated solvent sites (1:45-2:45 today)
• Well capture analysis

Multiple lines of evidence and other supporting documentation
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NAC 445A.22725(3)

Exemption allows for closure with groundwater contamination above action 
levels (MCLs). The NACs do not list any other maximum contaminant levels. The 
higher the concentration, the more evidence we’ll need to be convinced that the 
plume is stable to decreasing and doesn’t pose a risk.

There are no “magic numbers” to reach. Each request is determined on a case-
by-case basis with risk and uncertainty being the driving factors.

Multiple lines of evidence and other supporting documentation
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NAC 445A.22725(4)

Might require institutional controls to protect human and environmental health

Demonstration that it is impractical to achieve the site-specific remediation 
standard
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NAC 445A.22725

• Submit required documentation:
• CSM, fate and transport report, SRS, HHRA, other supporting documents
• Can be prepared while monitoring continues – e.g. during year of post-

remediation monitoring
• Request letter

• Create request presentation:
• May be reviewed by BCA supervisors independently or through virtual or in 

person meeting
• Conduct well abandonment and site restoration prior to receiving NFA

Process to request exemption closure:
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NAC 445A.22725

• ~ 25-30 slides
• Tell a story:

• Extent of contamination at its worst
• Brief case timeline and history
• Improvement or stabilization due to remediation or natural attenuation
• Support with graphs and figures

• Recap how the site meets the conditions of NAC 445A.22725
• Summarize institutional controls
• Note that there is no risk from remaining plume

Exemption Closure Presentation:
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• Short and simple
• Identify the potentially impacted soil 

in plan view.
• Identify the applicable range of 

depths.
• Note that excavated soil may need to 

be disposed of offsite. Sampling 
should be done in accordance with 
disposal profile.

• Prohibition against offsite direct reuse 
of untreated soil.



Environmental 
Covenants

74

• Voluntary on part of property 
owner.

• NDEP is shifting focus away 
from an impacted soil 
volume.

• Tied to the deed to preserve 
SMP and/or use restrictions.
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Conditions which might require an 
EC:

• Land use restrictions (residential 
prohibited unless further cleanup 
is conducted)

• Widespread shallow TPH
• Maintenance of engineered 

controls (concrete caps)

Conditions for which an EC will probably 
not be required:

• Active gas stations
• Deep contamination
• Active industrial sites that don’t rely on 

engineered controls for closure

• An SMP may still be required and can be 
found during Phase I ESAs and tracked 
in Environmental Activities



GIS Shapefile 
Requirements

• Two shapefiles are required for internal 
agency map (institutional control):
o Polygon shapefile for groundwater 

contaminant plumes.
o Point shapefile for groundwater 

monitoring wells.

• Use NAD83 UTM Zone 11 coordinate 
system projection.

• In addition to the shapefiles, provide a PDF 
site figure showing the plume isocontours, 
wells, and aerial imagery for reference.
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Plume Boundary Shapefile

• The plume shapefile may show one or more polygons based on the number 
of contaminants remaining in groundwater above their respective action 
level.

• The polygon boundary shall mark the extent of the plume whereby the area 
within the polygon is above the contaminant action level.
o Note, the action level for MTBE must be 20 µg/L, even if the site target 

cleanup level is 200 µg/L.

• Include NDEP-specified attribute table data for each polygon, identifying 
the site, contaminant, action level, date the polygon was created, and 
method used to draw the plume boundary.

77



Monitoring Well Shapefile
• Provide a point shapefile identifying the location(s) of monitoring wells where 

groundwater concentrations exceed one or more contaminants of concern.

• All wells that have contaminant concentrations that exceed an action level should 
be located within the respective plume boundary when overlaid with the polygon 
shapefile.
o It is not necessary to show wells where all constituent concentrations are 

below action level.

• Include NDEP-specified attribute table data for each well point, including well 
name, location, contaminant/concentration, elevation, and screen interval.
o For wells that have multiple constituents with concentrations above the 

action level, identify each contaminant and respective concentration.

• Well locations must be collected with a GPS that has an accuracy of 3 meters or 
better. The GPS model used and date the well location points were collected must 
be identified in the attribute data.
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Thank You!
Questions?

Contact information:

Ben Moan: bmoan@ndep.nv.gov – 775-687-9396
Michael Mazziotta: mmazziotta@ndep.nv.gov – 702-
668-3909
Mike Cabble: mcabble@ndep.nv.gov – 775-687-9488

mailto:bmoan@ndep.nv.gov
mailto:mmazziotta@ndep.nv.gov
mailto:mcabble@ndep.nv.gov
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