Radon Guidance Training

Radon Risks in Existing Buildings
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Radon Sources and Entry Points

Radon Entry Points:

Floor cracks.
Construction joints.
Wall cracks.
Suspended floor gaps.
Wall cavities.

Water supply.

Sump crock, plumbing
penetrations.
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Indoor Air Contribution Sources:
m Soil gas: 90—95% m Emanation: 3—5%
m Water supply: 1-2%



Preferential Pathways



Preferential Pathways (cont.)




Radon Measurement — Overview

 Qualified Radon Professional « Measurement Process.
(QRP).  Measurement Planning.
* Multifamily Measurement - Measurement Conditions.

Standard (MAMF).
« Building Characterization.

« Measurement Notifications.
e Measurement Costs.

* Measurement Devices. + Public Housing Authority (PHA)
« Measurement System Quality Measurement Options.

Assurance (QA).



Qualified Radon Professional (QRP)

* Credentialed by National Radon Proficiency
Program (NRPP) or National Radon Safety
Board (NRSB) and certification/licensure for
state where work is being done, if applicable.

» Direct (onsite) supervision for all radon
testing and mitigation activities.

* Responsible for all radon reporting, testing
and mitigation supervision, and operation,
maintenance and monitoring (OM&M)
supervision.

i j Environmental Law Institute/ Database of State Indoor Air Quality Laws —

Radon Excerpt \ eli.org 40 states with radon law(s) in effect




Multifamily Measurement Standard (MAMF)

Key Components:

T ”@M!JE“L * QRF.
e P » Ground Floor (100%) v. Upper Floor

(10%).
 Residential v. Non-Residential.

Protocol for Conducting Measurements
of Radon and Radon Decay Products in

Multifamily Buildings * Occupied v. Non-Occupied.

AARST CONSORTIUM ON NATIONAL RADON STANDARDS i Exe m pti 0 n S =

wanastandardsaanst.org  standardsassist@gmail.com

- Extenuating Factors.
« Radon Zone.
e Measurement Conditions.

« Measurement Notifications.
« Mitigation Threshold > 4.0 pCi/L.

standards.aarst.org


https://standards.aarst.org

Building Characterization

Meriden, CT, Example
/ Buildings, 80 Residential Units



Building Characterization (cont.)

Meriden, CT, Example

25% Initial 100% Follow-Up
1: 2/5 units > EPA action level 1: 13 units > EPA action level
2: 1/2 units > EPA action level 2: 5 units > EPA action level
3: 4/4 units > EPA action level 3: 8 units > EPA action level

4: 0/3 units > EPA action level 4: 8 units > EPA action level
5: 0/7 units > EPA action level 5: 8 units > EPA action level
6: 1/3 units > EPA action level 6: 9 units > EPA action level
7: 1/5 units > EPA action level 7: 3 units > EPA action level

* 100% follow-up assessment of the buildings
identified 16 residential units in 2 buildings.

 Total of 44 additional residential units identified
through full characterization.



Building Characterization (cont. 2)

Lexington, KY, Example

* 10% screening of 1 unit in 18 buildings, total of 144 ground contact
residential units (Freddie).

* 14 residential units in 14 buildings > EPA action level — Policy requirement to
mitigate 14 residential units.

* 100% assessment of ground contact units conducted — 108 of 144 residential
units > EPA action level (16 units greater than EPA respirator rate, none on
initial screening list).

« Client chose to mitigate 108 residential units, Freddie required 14 residential
units — Liability consideration.



Average Probability (%) of Partial Sampling Missing a Unitin a
Building* With > 4 pCi/L With Various Sampling Percentages

Number of Number of 10% 25% 50% 75% 90%
Ground Contact Units Buildings Sampled Sampled Sampled Sampled Sampled

0506 45 58 34 19 4.7 0.0
07—08 71 55 36 15 4.6 0.0
09-10 40 65 39 24 8.5 3.8
11-12 37 52 41 21 8.1 2.8
13—-14 14 51 35 20 7.4 2.2
15-16 20 47 32 15 5.0 1.3
17-18 15 59 39 21 8.1 1.9
1920 12 69 46 23 8.9 2.6
21-26 22 52 34 18 6.7 2.3

All 276 58% 38% 19% 6.5% 1.7%

*Ground contact units only. Includes buildings with at least 1 unit >4 pCi/L.
Note that for 90% sampling, all units are tested for buildings with 9 or fewer units.
Source: Evaluating and Assessing Radon Testing in Housing: Report to HUD, January 2021.




Building Characterization (cont. 3)

Florida Radon Map



Building Characterization (cont. 4)

Frisco, TX
e Zone 3

« 35 of 72 Locations > 4.0 pCi/L
« Highest Concentration = 16.5 pCi/L




Building Characterization (cont. 5)

Fayetteville, NC

« Zone 3
« 18 of 51 Locations > 4.0 pCi/L
* Highest Concentration = 12.0 pCi/L

14



Building Characterization (cont. 6)

In the south Texas areas, multiple studies and measurements have indicated that radon
does not pose a health hazard because of the lack of uranium in the soil. Notwithstanding,
radon testing was requested for this investigation and reportedly required by HUD.
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Measurement Devices

Device Types:
Deployment Periods.
Short-Term.

Long-Term.

Active Devices.

Continuous Radon Monitors.
Passive Devices.

Activated Charcoal Absorption.

Alpha Track.
Electret lon Chamber.
Liquid Scintillation.
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Measurement System QA

Key Components:
* Accuracy, Precision, Bias.
» Active Devices.
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Radon Measurement Systems
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* Cross-Checking (10%).
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e Spiking (3%).

* Duplicate (10%).

« Blank (5%).

* QA Investigations.

* QA Records Retention.
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standards.aarst.org


https://standards.aarst.org

Measurement Process



Measurement Planning



Measurement Conditions



Measurement Notifications



Measurement Costs

Average radon testing and/or mitigation costs in single family, multifamily, and
large buildings developed for FHA insured properties.

« Single Family Residential Buildings
= Average cost range for testing - $100 to $275 per unit
= Average cost range for mitigation - $1,500 to $3,000 per unit

« Multifamily and Large Buildings
= Average cost range for testing - $50 to $80 per unit
= Average cost range for mitigation - $2,500 to $4,000 per unit

Notes:

= Average testing cost range assumes one short term device deployed over one foundation area,
required QA controls are implemented.

= Average mitigation cost range assumes use of sub-slab depressurization mitigation technology,
and all mitigation costs are included: (1) diagnostic design testing; (2) mitigation system
installation; (3) post-mitigation testing; and, (4) final report with OM+M program plan.

= The costs for radon testing and/or mitigation in a specific geographical location may vary.



PHA Measurement Program Options

Challenge Solution
« Building an effective radon » Section 2.1.5.1 of MAMF requires
management program with limited direct onsite supervision by the
resources. QRP.
HOWEVER

e Section 2.1.5.2 of MAMF provides guidance for utilizing non-qualified
persons for radon measurement under QRP supervision.
= May assist in the placement and retrieval of devices.
= Names and qualifications recorded in project QC documentation.
= Work plan assigning tasks and worker training.



PHA Measurement Program Options (cont.)

In Practice

QRP develops measurement and QA plan for project.

QRP provides training on device deployment and retrieval to non-qualified
persons — training log and project QC documentation updated.

QRP is onsite to provide direct supervision of device deployment and
retrieval.

QRP logs devices and maintains chain of custody to lab.
QRP reviews laboratory results and develops measurement report.
QRP updates and maintains QA measurement system documentation.

Notes
= Verify approach meets applicable state laws/regulations.



Contact Information

Kyle Hoylman

President, AARST
Chair, Standards Consortium
Phone: (502) 272-2660
Email: keh@protectenv.com


mailto:keh@protectenv.com

All Contact Information

Name ____|Organization ____________|Email

Kyle Hoylman American Association of Radon keh@protectenv.com
Scientists and Technologists
(AARST)

Bruce Snead Kansas State University bsnead@ksu.edu

Peter Ashley  Office of Healthy Homes and Lead  peter.j.ashley@hud.gov
Hazard Control (OHHLHC)

Justin Gray Office of Public and Indian Housing justin.w.gray@hud.gov
(PIH)
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