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1.0 Introduction

TRC Companies (TRC), in consultation with ERO Resources (ERO) has prepared this Indoor
Air Monitoring Plan (IAMP) on behalf of the Thornton Development Authority (TDA) for the
Thornton Shopping Center located at the northeast corner of 88th Avenue and Washington
Street in Thornton, Colorado (the Facility) (Figure 1). The Thornton Shopping Center property is
currently owned by the TDA. This IAMP presents the methodology for the collection and
analysis of indoor air samples to assess indoor air quality in the properties located downgradient
of the Facility to assess the potential vapor intrusion pathways in association with the historic
release of the dry-cleaning chemical tetrachloroethylene (PCE) to the subsurface. This sampling
is being performed to satisfy terms agreed to between the TDA and the Colorado Department of
Public Health and Environment (CDPHE) in Paragraph 23 of the Compliance Order on Consent
(Order #24-02-01-01). This IAMP provides the details for activities described in CDPHE’s July 3,
2024 letter titled Approval — Remedial Investigation and Corrective Measures Work Plan;
Thornton Shopping Center, NE Corner East 88" Avenue and Washington Street, Thornton, CO
80229; EPA ID# COR000212639; CDPHERM HAZ COR — Corrective Action. Activities
described herein are anticipated to commence within 30 days of approval of this IAMP. Sample
results will be evaluated to support future actions at the properties sampled.

1.1 Facility Description

The Thornton Shopping Center is located at the northeast corner of 88th Avenue and
Washington Street in Thornton, Colorado (Figure 1). The Facility is currently owned by the TDA
and is currently vacant. The presence of contaminated groundwater was identified during
multiple investigations since 2006 and most recently documented in the First Half 2024
Groundwater Monitoring Report (ERO 2024a). Review of information from prior assessments
indicated that the groundwater contamination originated from historic dry-cleaning operations
formerly located at 8860, 8866, and 8876 North Washington Street and one in the northeasterly
building at 8946 North Washington Street, all located in the eastern portion of the Thornton
Shopping Center and the groundwater plume extends to the southeast.

608455.0000.0000 November 2024
88 Avenue and Washington Street Indoor Air Sampling Plan Page 1
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2.0 Indoor Air Sampling

2.1 Facility Access and Notifications

The TDA will notify the property owners regarding the proposed sampling event using a
customized notice letter and informational fact sheet. Following TDA’s notification to the
property owners, TRC will contact all property to request written consent for indoor air sampling.
TRC will inform TDA/ERO and CDPHE of access refusal (if any) within a minimum of seven
days prior to sampling. Access denial will be documented in written correspondence with
CDPHE as required by the Remedial Investigation and Corrective Measures Work Plan (ERO
2024b).

2.2 Chemical Inventory / Owner Interviews

A chemical inventory and interview will be completed with the property owner during the same
day or as close as possible to air sampling. The purpose of this comprehensive chemical
inventory is to determine if there are any activities, products or chemicals kept in the building
that may interfere with the proposed sampling, making it difficult to distinguish the source of
measured contamination (subsurface impacts vs. household products). A copy of the Example
Indoor Air Building Survey that will be used for this project is included in Appendix I. In addition
to the chemical inventory, a survey will be filled out with the property owner or operator during
the assessment of the building or home and an inspection of the building will be performed to
determine if there are activities, products or chemicals present that may interfere with the
sampling. Photographs will be taken, if permitted by the property owner, of any activities,
products or chemicals identified in the building survey. A screen of the building will be
conducted with a Photoionization Detector (PID) to gather volatile organic compounds (VOC)
data in the ambient air of the building.

2.3 Sample Locations

Upon receiving written authorization, indoor air sampling will be conducted at up to 17 single
family residential structures and up to 24 residential apartment units along with two childcare
facilities, and up to three commercial properties following applicable sections of the CDPHE
Vapor Intrusion Guidance downloaded on July 9, 2024 (CDPHE 2024). The sampling locations
will be based on accessibility and known concentrations of groundwater impacts, with the initial
focus along the centerline of the groundwater plume as shown on Figure 2. Candidate locations
are illustrated on Figure 2 and listed in Appendix Il. The air sampling will be performed using
individually-certified, six-liter Summa canisters for the collection of indoor air samples from the
lowest occupied floor or living space and away from areas of increased air movement like vents,
fans, windows, or outside doors. The canister will be placed at a height of approximately three
to five feet above the floor, where possible. A 24-hour sample will be collected at the residential
properties and childcare facilities (43 total). A minimum of two residential units in each of the
condominium buildings will be sampled. An 8-hour sample will be collected at the three
commercial properties.

If more than the planned number of residential property owners request indoor air sampling of
their properties, then additional units / locations may be added if determined appropriate and the
final selection will be determined by or approved by the TDA and CDPHE. Additional units /
locations may be added, pending results of the indoor air sampling investigation.

608455.0000.0000 November 2024
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2.4 Health and Safety Plan

A Health and Safety Plan (HASP) will be prepared for the Facility activities. All field team
members will review this IAMP and the HASP and will obtain the facility-specific health and
safety training including daily tailgate safety and Job Safety Analysis (JSA) briefings in
accordance with the HASP.

2.5 Sampling Approach

Sample locations within each building will be coordinated with the building owner. Selected
sample locations will be located on the lowest occupied floor or habitable space, at breathing
level approximately three to five feet above the floor (when possible). Outdoor air samples will
be located three to five feet above the ground surface and five to fifteen feet away from
structures that may affect air flow. All selected sample locations will avoid potential sources of
VOCs. A PID will be utilized to gather VOC data at proposed sampling locations. Sample
locations may be modified based on the findings of the PID screening or building survey. Field
staff will ensure that the summa canisters will not be taken to zero in. Hg vacuum and instead, a
small, residual vacuum will be left in the summa canisters. Summa canister set up will follow lab
instructions provided, in the event that instructions are not provided, the field staff will follow
instructions presented in Appendix lll.

2.6 Target Analyte List

The target analytes of this project are the chlorinated solvent compounds commonly associated
with dry-cleaning operations including PCE, as well as trichloroethene (TCE), cis-1,2-
dichloroethene (cis-1,2-DCE), trans-1,2-dichloroethene (trans-1,2-DCE), 1,1-dichloroethene
(1,1-DCE), and vinyl chloride (VC). The air sample will be submitted to an accredited laboratory
for analysis of PCE and its degradation products using the United States Environmental
Protection Agency (USEPA) Compendium Method TO-15, selected ion monitoring (SIM) mode.

2.7 Quality Assurance / Quality Control

Quality Assurance / Quality Control (QA/QC) samples will be collected at a 1:20 ratio during the
sampling event to provide a check on the laboratory methodology and performance. and to
collect ambient air data to evaluate the potential for indoor air contamination attributable to
background sources. One duplicate sample will be collected in the day care facility located at
941 East 88th Avenue. One 24-hour ambient air measurement will be collected from a secure
area that is located on the exterior of the property upwind of the sampling area if possible. The
QA/QC samples will be laboratory analyzed for the same constituents as the primary samples.

608455.0000.0000 November 2024
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3.0 Sample Documentation and Handling

3.1 Field Notes and Sampling Forms

All field activities will be documented in project dedicated field books. Sampling forms are
presented in Appendix | and will be included in subsequent data results reports.

3.2 Sample Container Labels

All sample Summa canister labels will be provided by the laboratory and completed in the field.
The initial and final pressure readings will also be documented on the sample container label as
well as the field sampling forms.

3.3 Photographs

Any relevant photographs taken in the field will be included in subsequent data results reports
as a photo log.

3.4 Shipping and Chain-of-Custody

Samples will be placed in packaging supplied by the lab and shipped to an accredited
laboratory. Summa canister samples will be properly handled under chain-of-custody (COC)
protocol.

All samples will be maintained under the control of the sampler from the time of collection until
release to the laboratory or third-party shipping company. This will be tracked by COC forms
received from the laboratory. COC forms will be included in subsequent data results reports.

608455.0000.0000 November 2024
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4.0 Schedule

The anticipated schedule for implementing the activities described in this IAMP are based on
the approved Remedial Investigation and Corrective Measures Work Plan (ERO 2024b) as
follows:

e Submittal of this IAMP for approval within 15 days of the Remedial Investigation and
Corrective Measures Work Plan (ERO 2024b) by CDPHE — approval date July 3, 2024.

¢ Start notifications in accordance with this IAMP — within 30 days of CDPHE approval of
this IAMP.

e Sample collection — dependent upon access request success.

e Report initial findings (raw data reporting) — 30 days from the issue date of the laboratory
report.

e Perform data comparison to previous investigations - 45 days from the issue date of the
laboratory report.

e Submit a draft report in accordance with this IAMP - 60 days from the issue date of the
laboratory report.

¢ Indoor Air and Semi-annual Reporting Updates (as needed) — Semi-annually by July 315t
for the 15t and 2" quarters of the calendar year and January 31%t for the 2" and 3"
quarters of the previous calendar year.

The above schedule is subject to completion of access agreements and property access.

608455.0000.0000 November 2024
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5.0 Data Evaluation

The following table presents the proposed actions that will be taken based on the data results (a graphic representation of this table is presented in Appendix IV):

Data
Tier

Sample Result Risk Range

Recommended Proposed Action

PCE Residential
Indoor Air VISL'
ug/m?

PCE Composite
Worker Air VISL?
ug/m?

Tier 1

(a) < cancer risk 1E-06 and <
noncancer HI = 1.0, or
(b) < background

Conduct follow-up sampling in opposite season (approximately 180 days from
original sample). Evaluate the need for further verification sample before
determining no further action is required.

<1

47

Tier 2

(a) cancer risk > 1E-06, and
(b) noncancer HI < 1.0

Collect confirmation sample within original sample location within 45 days of
receipt of analytical data. Evaluate follow-up sample data and site-specific
factors in consultation with CDPHE within 60 days of data receipt. Conduct
follow-up sampling in opposite season (approximately 180 days from original
sample). Additional sampling and further risk assessment may be necessary.

11to 42

47 to 180

Tier 3

(b) noncancer HI >1.0

Collect confirmation sample within original sample location within 45 days of
receipt of analytical data. Schedule a meeting with CDPHE within 7 days of
receipt of data if confirmation samples exceed 42 ug/ms3 for residential or 180
ug/m? for commercial, to evaluate lines of evidence. Memorialize evaluation in
writing within 10 days. Examples may include, but are not limited to groundwater
data, structure conditions, site conditions, exposed soils, nearby data, and soil
vapor samples to determine if the PCE source is in the subsurface. If it is
determined that indoor air VISL exceedances are attributable to groundwater
contamination, mitigation options will be evaluated. Mitigation measures
examples include air purifiers, subslab ventilation, active soil vapor mitigation
systems. Figure 3 shows typical subslab and crawl space depressurization/
mitigation system examples.

>42

>180

Notes:

VISL Target Indoor Air Concentration for PCE as of August 2024 (cancer-based); EPA Regional Screening Level Table for Resident Air, or most recent US EPA VISL value for PCE
indoor air

2VISL Target Indoor Air Concentration for PCE as of August 2024 (cancer-based); EPA Regional Screening Level Table for Composite Worker Air, or most recent US EPA VISL
value for PCE indoor air

HI = hazard index

RL = risk level

VI = vapor intrusion

VISL = vapor intrusion screening level

November 2024
Page 6
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6.0 Reporting

A report documenting all field activities will be prepared and submitted to the CDPHE, TDA, and
the property owners where sampling was conducted within 60 days from the issue date of the
laboratory report. All appropriate field documentation, laboratory reports, and data analysis will
be included in the results report. In addition, a figure will be created that depicts all sampling
results, property access accepted/ denied/ no response, and properties that additional
assessment/ mitigation systems are warranted, existing, and/or installed that will be included in
the report. An abbreviated property owner report will also be prepared for each property
sampled that summarizes sample results and provides the decision matrix. An example of the
property owner report will be provided to CDPHE for approval prior to finalizing and submitting
the property owner reports.

608455.0000.0000 November 2024
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EXAMPLE INDOOR AIR SAMPLING BUILDING SURVEY

DATE:

ADDRESS

ID #

Residential Contact

Phone: Home ( )

Movein date

Work: ()

Length of residence in area:

List of Current Occupants/Occupation

AGE (IF SEX
UNDER 18) | (M/F)

OCCUPATION

BuUILDING CONSTRUCTION CHARACTERISTICS

What type of building do you have? (Please circle appropriate type)

Single Family

Ranch

Raised Ranch

Cape

Colonid

Split Level

Adobe

Mobile Home

Other (Please specify)

Multiple Family School Commercial

2-family
Duplex
Apartment house
# of units
Condominium
# of units
Other (please specify)

A-1



General description of building construction methods

How many occupied stories does the building have?

Hasthe building been weatherized with any of the following? (please circle al that apply)

Insulation Storm Windows Energy-efficient Windows
Other (specify)

What type of foundation doesthe building have?

Full basement crawl space Slab-on-Grade
Other (please specify)

What are the basement characteristics? (pleasecircleall that apply)

Finished Basement Floor: Foundation Walls.  Moisture:
Unfinished concrete poured concrete wet
Dirt block damp
Other stone dry
|s a basement sump present? YES NO

Heating & Ventilation System(s) Present:

What type of heating system(s) are used in this building? (Please circle all that apply)

Hot air circulation  Heat pump  Steam radiators Wood stove
Hot air radiation Unvented kerosene heater Electric baseboard
Other (please specify)

What type(s) of fuel are used in thisbuilding? (please circle all that apply)

Natural gas Electric Cod Other (specify)
Fuel ail Wood Solar

What types of mechanical ventilation systems ar e present and/or currently operation in the
building? (please circle all that apply)

Central air conditioning Mechanical fans Bathroom vent fan
Individual air conditioning units Kitchenrangehood Air-to air heat exchanger
Radon Mitigation System Open Windows

Other (please specify)

A-2



SOURCESOF CHEMICAL CONTAMINANTS:

Which of these items are present or recently present in the building? (Please check all that

apply)

Potential Chemical Source Location of Chemical Was
Removed 48
hours prior to
sampling?
(Y/N)

Paints or thinners

Gasoline-powered equipment

Gasoline storage cans

Cleaning solvents

Air fresheners

Oven cleaners

Carpet/upholstery cleaners

Hairspray

Nail polish or remover

Bathroom cleaner

Appliance cleaner

Furniture/floor polish

Moth balls

Fuel tank

Wood stove

Fireplace

Hobby Supplies like solvents,
paints, lacquers, glues,
photographic darkroom
supplies, etc.

Scented trees, wreaths,
potpourri, etc

Other

Other

Do one or more smokers occupy this building on aregular basis?
Has any body smoked in the building in the last 48 hours?

Does the building have an attached garage?

If s0, isacar usually parked in the garage?

Do the occupants of the building frequently have their clothes dry-cleaned?
A-3



Was there any recent remodeling of painting done in the building?

Arethere any pressed wood products in the building e.g., hardwood plywood wall
paneling, particle board, fiber board?

Are there any new upholstery, drapes, shower curtains, or other textilesin the building?
Has the building been treated with any insecticides/pesticides? If so, what chemicals are used
and how often are they applied.

Do any of the occupants apply pesticides/herbicidesin the yard or garden? If so, what chemicals
are used and how often are they applied?

WEATHER CONDITIONS DURING SAMPLING

Outside Temperature (°F)
Prevailing wind direction and speed
Describe the general weather conditions (i.e. sunny, cloudy, rain, snow)
Was there any significant precipitation (0.1 inches) within 12 hours of the sampling event?
Type of ground cover (e.g. grass, asphalt, concrete, dirt, etc.) outside building.

GENERAL COMMENTS

Isthere any other information about the structural features of this building, the habits of its
occupants or potential sources of chemical contamination to the indoor air that may be of
importance in facilitating the evaluation of the indoor air quality of the building?

A-4
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Location ID

Parcel Number

Indoor Air Quality Assessment Properties

Property (Address)

Owner Name

Owner Address

Location Description
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- OmoJAMED C ACDOD O OO0 AODOmoTOOo OT OOBICITY UED DEMOTO OROT Do I
e S OOODIERIO B MARE J ECEMOT TROCTA | DEDOER CO COOTHIITD BOm 00T D
RO #0171926203010 IEDIOD T MOITER DA E MARE T IEDIOD T CUBICTY LR DRIIITE R Cm
BOm COTI
RO #0171926203009 T EDmOC O WECBERUER COARTYM | cormEDmOC o7 EEEH?EJT%EI HELOTL DRCT L
R #0171926203008 IEDIOD T MEDTA JUA T IEDIOD T CUBICTY LD DRIIITE DR CIm
BLm LOT
CL_MBA JOR_EEDDE B
R #0171926204013 TOEDITON (T "ACECO A"D ADITETT TOEDITON (T EEDBD?EFJT%E] HELOTL R L
ELTE'A CARRAL [ A
RO #0171926204014 T EDmOC OT BARER [TECE DOUAD | i EDIOC OT CUBICAY LED DEIUTO DIROT Dt
BOm COTI
B A OO EOLARD A.D B OUBCTY UED DEMOTO URCT OMmO
R #0171926204015 L EDIOL T OO ARE. L EDIOL (T S
o CRO1JOMN E ADD CRIOM - OOBICITY UED DEMOTO OROT DM
R #0171926204016 OEDITON [T LR DA L EDIOL (T NSRS
. . OOBICTY UED DEMOTO DROT Dmimo
RO #0171926204017 OO EDMmOD OT Omd JEADDE M OO EDImOD OT B COT I
- DARRIIOO BED T TROOT DA - OOBICTY UED DEMOTO OROT O
R #0171926204018 OO EDMMOD OT TOE OO EDMMOD OT BOOm COTTO
100 LETT CECOETL D ALD OOBCTY OED DEMOTO OROT OMmO
R #0171926204019 L EDIOL T o BT TE A BB L EDIOL T B or
B TEE ECLE_EAAALD B OOBCTY UED DEMOTO ORCT OMmO
R #0171926204020 OO EDMOO OT TTEEE [DADDOD M OO EDMOO OT BT COT T
OOBICITY OED DEMOTH OROT Mmoo
RO #0171926204012 O DE 0OOTO OT MM MICOAED O DE 0OTO OT B COTI
RO #0171926204011 [TTDE (OTO T "ECUEMITACT CECCETD [TTDE (OTO T CUBICAY LED DEIUTL DIROT D
B COTI
DARCA JEODO MADDED OOBICTY UED DEMOTO OROT Dmmo
R #0171926204010 11 1IDE LOTO [T e 111IDE LOTO [T B or
B "AC_ECO-_ACA_ B OOBCTY UED DEMOTO ORCT OMmo
R #0171926204009 "1'DE COTO [T S CroR Ao 11 1IDE LOTO [T B oT
T DE 0OTO TREET OOBICITY OED DEMOTH OROT Dmrmod
R #171926204008 111IDE LOTO [T o 111IDE LOTO [T B Orn
- [OLELDALDD RALD - OOBICTY UED DEMOTU OROT UM
R #171926204007 111IDE LOTO [T CEDE B B em Al | DETOTO T S
CROD A DATOYY A OOBICITY OED DEMOTH OROT Dmrmod
R #0171926204006 111IDE LOTO [T CROC A IADE 111IDE LOTO [T 5 Or
City of Thornton

88th Ave and Washington St

1of4

< TRC



Location ID

Parcel Number

Indoor Air Quality Assessment Properties

Property (Address)

Owner Name

Owner Address

Location Description

MOROALD DAMOEDE ADID OOBICITY ODED DEMOTH OROT Mmool
R #0171926204005 11 1IDE LOTO [T MOR A COLEE A 111IDE LOTO [T 5 Orn
"ERE_-RALCO_ | EMA B
RO #0171926204004 [TTDE (OTO T ACD TORRE™ UEREUERCO | (777 DE COTO T CEBICAY LED DEUTL DIROT D
0 BrOm COTm
RO #0171926204003 [1TDE OTO [T "OMME MARA [/[ORBE" | (177 DE tOTO (T EDEETOYTEE HELOTE DRET L
. . OOBICTY UED DEMOTO OROT Dmmod
R #0171926205013 11 1IDE LOTO [T DALIEL JUE A 11 1IDE LOTO [T B O
o o OOBICITY OED DEMOTH OROT Dmrmod
R #0171926205014 "1'DE COTO [T "ERR JOUETA "1'DE COTO [T B or
- OmoJAMED J ACD O OO0 ORAO DO OT OOBICITY OED ODEMOTO OROT Ommo
S UL ASANNS AOODiEs 0OU© D DATOCEEDA BRI OTOO CO DT BOm 0OTmD
- OARDOOO BED ACID - OOBICTY UED DEMOTO OROT DM
R #0171926205016 I"1DE COTO [T ARD G £ DA I"1DE COTO [T B or
. . OOBICITY UED DEMOTO OROT QMmoo
R #0171926205017 11 1IDE LOTO [T TAOYA JOLE 11 1IDE LOTO [T B T
B A RREA DRE_ ALD B OOBCTY UED DEMOTO ORCT OMmo
R #0171926205018 "1'DE COTO [T A RRE - ERRY JO "1'DE COTO [T B Or
. o . OOBICTY UED DEMOTO OROT Qmmo
R #0171926205019 11 IDE LOTO [T AYAAECELA 11 1IDE LOTO [T B T
- MOOMm ORED ACDD MO O - OOBICITY UED DEMOTO OROT DM
R #0171926205020 "1'DE COTO [T oy "1'DE COTO [T B or
. . OOBICTY UED DEMOTO DROT Dmimo
RO #0171926205021 IO DE 0OTO OT OOmOmd CORID O IO DE 0OOTO OT BOOm COTI
o OARDOOO AMOUO - OOBICTY UED DEMOTO OROT O
R #0171926205022 I"1'DE COTO [T oA e I"1DE COTO [T B Or
R #0171926205023 11 1IDE LOTO [T BAY(E( /) DE(I[/ 1 D 11 1IDE LOTO [T CUBICTY LED DRIUTL DRCT CIm
BOOm COTmX
ROO #0171923326004 OO E 00TO ACE TOE 0Om OTODE TROOT 00008 S OOBTOOROTOD BOOmD DOT I
TOOROTOO CO O+
OO E OOTo ACE OO E BECEOED ACDE OTE OO
RO #0171923326005 THORTOL CO CTO OT OC ECOCED OOD CO LTI+ OOBITOOROTOU BOOmd COT I
OB OOTO ACE OB OOTO ACE
R #0171923326006 TOORTOM CO OmMmRAMOO TOORTOM CO DOOBITOOROTOO BOOm COT
T0A ) TL0A )
R #0171923326026 omTol o "ACC O ECDY J omTo o JOBTOORITON BU I [OT
OO OAD OO OO OAD OO
R #0171923326025 T oRTol o "ECEDA ECRE[] T oRTol o OB TUOROTON B (OTH
TL0A ) AL ERMATTLEL TL0A )
R #0171923323002 omTo o i omTol o JUBTUORITON Bl Ol
MOO 00 Cro0d OO0 B SUB.CITY VIEW HEIGHTS FIRST FILING
O O ot crd #0171926205024 OO DAD 000 OT EW GP ASSOCIATES LLC E*D?S@EDDETJA&B&DBDDDEE 5003 BLK:3 DESC: S 32/72 FT OF LOT 2 ALL OF
O M0 d DI Ot LOTS 3 THRU 11 INC
SUB-CITY VIEW HEIGHTS FIRST FILING
- OO E 00T ACE OTE 000 : ' _
MOOTOBOdri (0 | #0171926205001 OO DAD 00O OT HAVEN HILLS LLC DE ERCO Elc_;z LOT:1 DESC: AND N 43/28 FT OF
CO.DO.COROLA 1L ALE
| ERRIERO [JARY OO0 TAMARMO COT
COouDO #0171926206008 OO DAO 00O OT OO0 ACTOODY O0mMOIE CO LT+ COUDOMIImMO DOALE OO T mo
DECCB D[ [
CO.DO.COROLA | AE
COrDOII] #0171926206007 OO0 DAD OO0 OT g MARTIDED LEO AUD DO DAD OO0 OT g COODOMIImMmMLO DDADE OOT I
MARTTEC A TA M
DECCB D[ [
COLDO.CORO.A I ALE
COLDOT #0171926206006 0 DAD 00O OT OO0 RO E ALDREA AL E Do MmTY Ot COODOMImIMO DOACDE o0 T I
BROOMUEID CO [+ DECCIBID [J
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Parcel Number

Indoor Air Quality Assessment Properties

Property (Address)

Owner Name

Owner Address

Location Description

COoubOor

OO DAD 000 0T

BIIBORRO [TE[] ART

OO DAD 000 0T

COODOICOROTA OITALDE
CODOMmMIMMI OOADE (OO M
DE[ICBI D[] [!

corCbDO

#0171926206017

O DAD 0O0 OT 0

OEBOART CAREC M

O DAD 0O0 OT 0

COIDOIICOROUA HMITALE
COODOMIIMMO DOACE (OO M
DEICBIDO [

corbor

#0171926206018

(OO DAD 0O0 OT o

CERDA ADAC

(OO DAD 0O0 OT oo

COODOICOROIA OIIALE
CcOoobOMmIMLE OUALE [DECCCOCDO
OOT roBrED

COoubOor

#0171926206019

OO DAD 000 0T

CACDARA TARED E

OO DAD 000 0T

COODOICOROTA OITALE
CODOMmMIMMI OOADE (OO M
DECCBIDO O

corCDO

#0171926206020

DAL 0O0 OT 00

JACERY CEIE J

DAL 0O0 OT 00

COIDOIICOROUA HMITALE
COODOMIIMMOI DOACE (OO M
DEICBIDO [

corbor

#0171926206029

T CORODA OT 10

CARDO ADDA REDE

T CORODA OT 10

COODOICOROTA OIADE
COODOMIIMMO DUACE (OO M
DE[ICBI D[] [1

COoDOI

#0171926206030

[(ITTTCOROIA [T (11

[MEOTCALDROER

[ITTTCOROIA [T (111

COODOICOROTA OITALE
COIDOMmMIMMLI CHADE (IO I
DECCBIDO O

corCDO

#0171926206031

T CORODA OT (111

BACED CIIDY A

T CORODA OT (111

CO[IDOIICOROA IMIALE
cooboMmmME OUALE [DEOCICOCDO
OO O BrDO [

corbord

#0171926206032

OO0 CORODA OT (00

COJ ECADD YADOD OOEMED

T OCEDARBOR CIR
COUOMOOT CO I+

CODDOICOROTA OITALDE
CODOMmMIMMI OOACE (OO M0

COouDbO

#0171926206054

(DAL 0O T L

O[Ol JALE UATRICL

(DAL 0O T [

COODOICOROTA OITADE
COUDOMmIITMI DUALE MO T I
DECCBIDO O

corCbDOo

#0171926206055

O DAD 0O0 OT o

CROCT EMIY

O DAD 0O0 OT o

COUDOLCOROUA JIITALE
COODOMIMMOI DUDADE MO0 T M
DEICBID [

corbor

#0171926206056

(OO DAD 0O0 OT 0o

O0MTADA-EDODARCA
JAYCEE[E AUD CAUMIAL
ARACELY

OO DAD 0O0 OT 0o

COODOICOROIA OITADE
CODOMmMIMMOI OOAME MO CT ]
DECBID[ [

coobOo

#0171926206057

O DAD 0O0 OT 0o

MC CCERLII REDDY (1 ALID
MC CCEROmM ADDETTE O

O DAL 0O0 OT 0o

COODOICOROUA OIIADE
COODOMIIMME DUADE OO T M
DEICBIDI [

corDOr

#0171926206042

T CORODA OOT 110

Om DEOO YO

T CORODA OOT 110

COIDOICORODA OTIADE
COODOMIIMMO DOADE [T ]
DEICBID [

corbor

#0171926206043

[(TTTTCORODA OOT (111

0 MITAMD COARCED

[(TTTTCORODA [OOT (111

COODOICOROTA OITALDE
CODOMmMIMMI OOADE MOCT ]
DEICBI[D[ [

coobo

#0171926206044

T CORODA OT

ACOLTA ORACCICO J

T CORODA OT (1

COODOICOROUA OIIADE
COODOMIIMMO DUADE OO M
DEICBIDI [

corDOr

#0171926206045

T CORODA OOT 110

[JOBART RICTJARD

T CORODA OOT 110

COODOLCOROIA OIIALE
COODOMIIMMOI DOADE [T ]
DECICBID[ [I

coubor

#0171926206078

OO DAD 000 OT o

0O0U0 UTEDED

OO DAD 000 OT o

COODOICOROTA OITALE
CODOMmIMMOI OOADE [0 OO0
DE[ICBI D[] [

coobo

#0171926206079

O DAD 0O0 OT 0o

CARREL JOAD

O DAD 0O0 OT 0o

CODOIICOROA IMITALE
COODOMIMMO DUADE O OO
DECBIDI [

City of Thornton
88th Ave and Washington St

30f4

< TRC



Indoor Air Quality Assessment Properties

Location Description

Location ID Parcel Number Property (Address) Owner Name Owner Address

COODOICOROTA OITALDE

corubord # 0171926206080 OO DAD 000 0T MAELTAD DAY B OO DAD 000 0T COODOMmIIMO DUALE O OO T I
DEICBID[ [
COUDOILCOROUA JIIADE
COobOrm #0171926206081 O DAD 0O0 OT 0 MARTIMED COOOIE O O DAD 0O0 OT 0 COODOMmIMMO DOADE O OO

DEICBIDO [

OARCIA MARO E ATID
COODOD #0171926206066 [T CORODA OT [0 TARCA [1TORA A [ CORODA OT [0

COODOICOROIA OIIALE
COODOMmMMO DOADE M OO M0
DEICBI D[] [1

COODOICOROTA OITALE

corubord #0171926206067 OO0 CORODA OT OATEDDEEDA [ L0 CORODA OT COODOMmIMO DUALE [ 0O md
DEOCBID [
COUDOILCOROUA JIIADE
MAY RODUEY LELE ALD OOO0JOOAD CT
COoubDOr #0171926206068 O CORODA OT 0 MAY BARBARA JEA| 0 ECTMmMOTER CO L0 COODOMmIMMO DUADE 0 OOT ]
DECCBIDO [
COIDOICORODA TTIrADE
COODOD #0171926206069 T CORODA OT 10 OEODEOJOYCE [ CORODA OT [0 COODOMIMMO DDACE M OO

DE[ICBI D[] [1

OOECDOO DERMAL
ORADDCOIDREND [ ET AL

0O BOU 1
CO #0171926206003 OO0 E 0OT0O ACE E)Dmg TAODEOT 00007 - (07 OOOCACE O A L0
o

OOBICTY OED DEMOTO OROT OMMmO
BOIOMDEOCIBED ATA OT O OCO M TOE
[MTERCEC OU U I OUTU ADE ADD O
00 O0 0 DAD 0O0 OT TO DOY 00 OT AQD
0O ooDOTTO OOy 0Omo or To ooy
OOOT TOAOT O0 0O 0 OO0 OO ADE TO
ELY 000mO OT TO OB

000 TAE OAM ACD 000
Co #0171926206001 O COROCA OT 0 OO0 BOO
(TOOCCr OOt

OOBEAOMOCT ACE
DACIIC OROOE CA 110

O0OBICOY UED DEMOTO OROT OO
BIUMDECOCIUARC M BOO OBED AT A OT
OO0 I mIOT 0 OODUECORTO O
O0OOT TO O 00omo T TO OT OO0 0O 0
ODBOTO O ODOMO ADO DO OY 00O OD
B 0O OT TO OT OO CUROE TO LY
AD O 0Y 0 OD BO OO CORDE TO RT
OADMO A RAD OO0 000m OT 0Omo T TO
UT OUTAUUEOT TUE LOLL CUD OU
O0OCOBRODOOD OM O 0O OT TO O
AD 0O 0¥ 00 0D BOO 00md OT TO 0O
COR DB T EALD U0 D BLO L1
T TO £OB

OJE OCOTO ALE OJE OCOTO ALE

cl #0171923326002 OR TO - Ca BUID ELOUBABE IC | T b To oo UBTLUORITO BLLm  OTLL
OOOE OOTO ADE Om OEOCO YO 00O 0 ADOmoToOo OT

o AU A A0S TUORITO! CO AT AtOMaTa0m DECDCER CO LI+ LDIETOIRLIO BT Oy T
OO OAD OO OO E OOTO ADE

cl #0171923326001 orto co BUUDEOUBABED (1C | L b= fes OOBTOOROTON BOOMD COTMM

o

R = Residential or single-family home
CONDO= Condominium housing

MU - Multi-unit/Apartment style

C = Commercial

Yellow highlight = Property and owner address are different
City of Thornton
88th Ave and Washington St 40f 4
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Summa Canister Setup Instructions



ace Analytical”

AR CALIIITER

Instructions for Canister Grab Sampling

(Tools needed: one ended 9/16” wrench)

1. INSPECTION — mT—ct yOr callmtCr [0 Ot 000
arrfall COJCarD t00 cOt0t0 O/D t00 Caclild (I Grab Sample Configuration
ald [ty [acl]AlalyticalllTlaly diicrilalcy [r dall-
alll [allMariy gt ettty et d
Cy CllCar o) ot et el (Ot Ft. DOl
(Ut Cal ) Ctiy ) arl ) rlady to fall il Ef1 a
[Dall [ 00 Cactl OMelD Ot M0 yOOr Ca O

— Moisture Filter

2. CONNECTION — RO (Tt [ralTical] (O it 1/4” OD Teflon Tubing —

(Mt call Oila OMTO0rCell My arll e retm to
a [riditirt]mrd fall i ot yrrl Cay fatt et d
the following: 6 inches of % inch OD Teflon tubing, 4
[l DDaldIe] DtCMrrOI0Taclr [t ald OO0
filter (if requested). Connect these items in series us-
ing the pictures on the right as a guide. The spacer fits
(0000 t00 Ot ald t00 DreC0. TOO Ooerd0 OO OO0 Ferrule —— _

Comted dio o toard to cal ity Dimart) Ot el — Canister Inlet
ettt calintirn) CHI Coal el toriad T Canister ID — — Rotary Valve
Or a Crl 0 cOO0CetOO A 10 Crtalt tfat [0 eri T+
trrlfadlil feelrll TOO callmtlr i et M adil [y
Cald-tm O to0 Daldle ] Ot Oleld e ctdld
use an open ended (9/16”) wrench to further tighten the
connection. Make sure that the connection is firmly tight-
ened. The final connection must be leak tight recognizing
allll that Or-tt 000 cal call ) MallJald OO DO
Ot 00 0D Cr ad Mta 00 C0d CrCe D00 0 et o0t
OCal el 1) el retmt CE iy frr orded Crflel -
OVt ey T eatImtor tnCE riady [ fal DL

1/4” Swagelock ™
Nut —

—— Spacer nut

Valve —

—— Sample ID Tag

3. SAMPLING — T 00 fall (i CI Oy C0ee) te]
canister valve (you may have either a rotary valve or Canister Base ——
a toggle valve). One full turn counter clockwise for the
rotary valve is sufficient. The toggle valve will open
by flipping upward. During the initial sampling pro- Canister
cess you will hear a rush of air. Without a flow restric- Toggle Valve — — D

tion the canister will fill in approximately 30-45 seconds.

4. COMPLETION — Aflr all i m el Ot e
trr) callittr ra(mrl Dmal T i) el it ard
ritCr0 t000 1000 Cr e OrOm ] Caclald tiny O
rictmd ML Cordy to0) Oty mr ritir to trr @k

rat'ry. COIt0 tr0 Clram+1=Critidy [Mri] ald rl+
tor Okt ral ot tor @tiratiry. BO L0t
riiTrel] t] catimtir (D 07 tr0 CrafkIHCrItidy.

LU factial el
D00 Dact Alalytical TIErCIc LA Call LT EM CrittE M rat i imMe e

Questions? Please call the Air Technical phone number 612-607-6386
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For more information about air
sampling and analysis, you can contact
Integrated Analytical Laboratories by:

Phone:
Client Services — (973) 361-4252 x104
Air Department — (973) 361-4252 x273

Mail:

Integrated Analytical Laboratoties,
LLC

273 Franklin Road

Randolph, New Jersey 07869

Fax:
Client Services — (973) 989-5288
Air Department — (973) 366-5613

On the web:
http:/ /www.ialonline.com
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AIR SAMPLING AND ANALYSIS

INTRODUCTION

We at ntegrated [nalytifal [al oratories want to ens[te t[at yollreleile t[e [est res[ts possille
‘or yolt air sampling needs /Ot [ope is tl at tlis glide willlprolide yo! lwitllalllo[ tl e
information yol[Ire[ Tire[][TTalfer reading t[is glideyo[stilllre[ Tire assistan[e[please [ontalt
[$at (MITTICTTTIITTTICITTT]

THE PURPOSE OF AIR SAMPLING AND ANALYSIS

"I'e indoor air [Tality olJ_omes[olile [Tildings/ [Tild[Tare [enters[ etllis impalted [y tl e
presenl ¢ ol [ofatileé organil Ilompo[nds [TIO[s[in [ontaminated soil br grolnd water[ T/ emilal]
“apors migrate titol gl s [s[t[ale soils andor [d[ ored patiways [¢[g[ [ hdergro/hd [tilities|

‘o[ ndation [talTslor t[tol gl llohdation drainage[smp systems[w il limpalts indoor air
‘lalitylJ[lemporal | ariations [1/é[ [ anges in temperat! re and pressl tel [an [alse [1O[] [elels to
Tt ate in a [onlined spalel’

‘e term [Tapor intr[sion[Jrelérs to t[is migration o[ JO[s [fom tle s[Ts[t[ale into ol erlying
lildings[ [l e al[Tm[ldtion o] JOls in [onlined spales [an res[ Itiin [ealtl ][ onlerns asso!iated
wit[][arying [é[els ol Tontaminants[ [ ligler [é[els [an [ale allte or immediate e[Te[ts[wlile
tle potential lor [Ironilllealtl lelle[ts is assoliated witl|lower (e[ els ol ontaminants! |

EPA METHOD TO-15

L Metlod [O[I T is [sed [or deteltion ol JO[s in most indoor air [ [ality app/ilations s/ [ 1]as
odor identililation and remedial in[estigations[1Soil gas samplés [ileé[ s T Is[alJor near[s/al’]
samp/es| are [ sed to assess tl e patlay ol [ JOlJs into a strl [tlte ][] e [0lation and deptlol]
tlese samp/es are determined at t[e dis[retion o[ t[ e [ase or prolé[t manager[’]

T Metlod O[T is also Celp[TTin [inding milrolialT1Os m[JO[s[in damp [Tildings or
wlere mold inlestigations are tal ing plalel | erpenesl et/ ers/ [ etones alllolols aldelydes !
aromatilJand [TTorinated [ydrolar[ons[ [ TltTased fompolndsland amines are tl€ types ol
m[OlJs indilatil e ol [Thgal growt[ [ Spelililally [ Imetl y[[II11tanolll [lelanone and [
“eptone [tepresented as tentatil ey identilied flompol[hds[TITIs[wlen reported t[tol gl la [i[tary
sear/ [ [ are [sed as mold growtl lindilators!]

L0 Metlod (O[T is [omprelensile and s 0l 1d [e tlorol gl Iy rel iewed prior to [omp[eting
air sampling[ [ /[so[many states o[Ter t[ eir own glidanl¢ do[Timents [ased on ([T Metlod [1O[]
CHlelg T Hapor mtrlsion [lidanleTwlilllprolide [Tttler details [or sampling and
analysis[1["ese do[Timents s[ol[1d [e reliewed as wellll

Why choose EPA Method TO-15?

"0l 1]is espelially designed [or air samples to [al e [ow reporting [imits[ /[ ][ is metlod [olers
“ot[non[polar le/g[Tyleénel T elanel and polar [elglallolols T etones et anol 1O s[1Spelial’
water management tel [ nil [ es are [ [i/tlinto tle [J[/IMS to prelent [0ss ol polar [Wwater sollll [e[]
TO0s DO o Ters stringent [lality [ss[tanle[l[ality Contro TN TelTslassiting tie
"est data [easil [l



OVERVIEW
The*“Summa® Canister”’

[)SCmma  [anister is a [ommon [[1t trademarled[ term [$ed in tle ind[stry to reér to an air

sampling [anister[[Jir sampling [anisters may aSo L& reérred to as a Silo ™ or CO'™ Canister(]
Canisters [ome in a [ariety ol siles [J[1]] [arries [[Titer[ 1]
Citerland [T 111 [ anisters [Tiglte [1

Differences between Air Sampling Canisters and Tedlar® Bags

[ir sampling [anisters

© [ser[Iriendly in t[e [ield

Sales time [y [irt[ally eliminating re[sampling
Cery [ostelleltile

Colding time [or [1O[s [ollg[ted in a [anister is [
mont[]

Ciglly altil e [omponents[at [ow pp[ 1]
Conlentrations[ [ an [& sampled and stored witl ol t

Figure 1: 6-Liter Air sampling
canister

[0ss

[ir sampling [anisters are inert to altil e [ompo[ hds

Led @F[ags

Cigltweigltl 11t [TIneralle to p[nltite

[[eap and easy to samp/é

[olding time only [ [ 111l olts[imaling el ery
proleltarlsl]

Stalility ol [értain [ompol nds is [lompromised
starting [1170[ts alter sampling

Some (1Ol s are not [ompati [e wit ][ led/ar
[lags

Holding Times

[lere is a [ [1day [0lding time [tom t[ e date [anisters [ale
‘e[title [dloratory to date ol sample [olle[tion[][ e
Colding time on a [anister on|¢ it is ret[ ined to tl e
[aloratory is [ ]days![]

Flow Controllers

['e [Tow [ontrollgr or [tegl lator[lis [sed to [o[[g[t a timel ]

integrated sample[ [ low [ontro[[Ers are prelisely [alil tated

[y tle [al oratory [or yolt prolelt spelililIrel ['irements[ [t
Figure 2: Flow controller with filter is important t[at none ol tl e settings are adlsted on ti e

[low [ontroller(]



Flow Controller Settings
We [an meet most sampling needs! [ /[ lalle [[TIppendil ][ Is[ ows tl e sampling times [[Ow
“ontrollers [an set to depending on [anister sil el

‘Tfolgllwe are always [appy to al [ommodate yol[t sampling needs[ pléase note tl at any
deliation [fom tle gilen [lOw [ontroller times gilen in [al e [ imay resl [tlin sliglt instalility in
samp/ing time[ [ Je[iating [fom t[e orilil e[S set [low rate is tle [alse ol t[is deliation[]

Filters

"o prelent [logging ol t[ ¢ [low [ontroler witl Ipartil [ [ate matter! |
a [[m [lfer is attal Ted to t'e end ol tle [T ool o tle [low
Controller[ /[l e [ 'm [ilter is nel eéssary [or am[ient and indoor
sampling as welllas tle [[1Tolt s[TIsial)Tiglte [T [Tim is
in[Illded inside t ¢ [low [ontrollgr to [[1t[ er prelent [logging![ |

Hose Barb

] [ose [ar(Jis added on t[ e end o[ I Tow [ontrollers intended [or
'se in soil gas[ s[ [ [s/al [ or near(sldl sampling[ /[ I[is allows t[ e
sampler to easily attal[][le[illé (1[I e[fon t[lingtot & end ol]
tle [low [ontroller witl Ja se[|te seal and ol tain samples at
dillerent dept(s and(or [ard to real Ilplales [Tiglte 11

Dust Cap
[I"e [tass d[ st [ap prelents
partil I ]ate matter [fom entering t[ e
“anister wl en tl e [anister is not in
"sel 1l e [tass d(st lap slolId only
Figure 3: Flow controller € [inger tigltened wlen [eing
with hose barb attachment ~ pldled on tle Lanister [Tiglre [ [

Figure 4: Brass dust cap

Canister Identification

"l'ery Lanister is gilen an identilil ation n{mler [fom tle manllaltltrer[][]lis is a [Idigit n[mler[]
Sometimes t e [l oratory willladd tle [étters
[0or [11lto tle end ol tlis n[mler to aide in
identifilation[wlilTlare to [& in[Tlded in tle
lanister identililation [Tiglte [T

Tagging
Figure 5: Canister identification number (serial #) M prolides ealT][anister and eal T1[Tow
Controller witlJa wlite [ang(tag[/On tle
Canister(s [ang[tag is t[e [anister identi[i ation n[im[er and it alSo spelilies t[ e in[ormation
pertinent to tl e [anister [[eaning proless/ |Wlen yollre eile a [anister [or sampling[ideally yol|
sCol1d write te samp/e identililation n[in[er [fom t[e [ie/d on t[e [anister [ang[tag to aide in
tle identilil ation proless in tle [leld and tl e [dl oratory[][‘ags willlalso [e on tl e [anisters to
indilate [e[piration dates[Tlor tle date wlilTltle [anister [as realTed [olding time in tle feld



How TO SAMPLE

Considerations
Cittings do not need to [e oler tigltened | [][1Tittings on t[e sampling [ardware are
Swagelo[ | [wliTlens[tes an air[fig[t sealillinstaled [orre tiy[l[Ide[[ate tigltening s o Id
[e linger tig[t pTs (] t{in wit[la ) [wren[[1Wlen assem[leéd hone o[t e [ardware
slolld [e alle to [ ¢ rotated [y [and[|

For the field...
Wlat willlyolIneed to [ting in tle [ield wit[ lyo[T]

Grab

[Janisters and [Tow [ontrollers mo [[ow [ontrollers are rellired il tal ing grallsamples!]
[lain ol Tstody (MO and a pen

g wrenl 1]

" tlermometer [1[[1] Metlod (O[T relommends a Malim[imMinim[in tlermometer
so tlattie [ig/ ltemperat/ re and tl e [ow temperatl te d[ting samp/ing d ration are
relorded[’

] [arometer so tl at yol Imay relord [‘arometril Ipress|te at start and stop times

(I Ting
* JOelle Dellon" t(Ting e ommended [/ is willlit oler o[t [{lfers Tose [ar(s[]
I'e [d[oratory does not prolide t[ Ting[]

[0 Crigid tiTing is [eing [sed[tle (@l oratory [an s[ pply [ittings to tl e [low
“ontroller[/[Jle [ose [ar[Ilannot [e [sed wit[Irigid t' [ing[’

lease [et tl e [dl oratory [how wlat type ol t[Ting willll e [sed [or sampling so tl at
we [an [est al[[ommodate yo[t needs[

Sampling

Remole tie [tass [ap [fom tl e [anister[

“I'tn [anister [allle to tle open position[ ][]l e [anister willll iss as air enters t' e [anister[]
Wien [issing is [arely aldil e[ [lose tl e [anister [allle [[1ly [y tlining [To[Twise [ntil]
Cand tig[t[]

Replale [tass dl st [ap!]

Time Integrated Sampling

Remole [tass d[ st [ap [fom tle [anister[]

Cttal T1low [ontroller[ [ e [Iow [ontroller slolId e tigltened witl Ja [ Iwren[T]wit[]
tle [fow [ontroller at eye [é[ e[ and tl e [anister on a [[at s(tlalel 1 iglten snlgly [Ttdo
not ol er tig/ ten!|

[Trol gl ledges in t(teads are en o[ htered[ gently [se tle [} [ iwren[l![or onel[ll arter t in
to get olertierol gl lpatl [ 1] lpplying too m[ 1 Ipresslte willlstrip tl e tlteads and
“ompromise samp e integrity [

[Jale [anister in desired [0l ation and open [anister [allle [T17y[]

© [le [Tow Lontroller sl ol 1d read approlimately [T 1] gl

Relord tl ¢ initial press!re and start time on tie [1O[][]

"I'e press(te sl ol Id [& monitored near t[e end ol t[ e sampling period to ens te tlattl e
samp(ing is ended [elore tle [anisters realTlam[ient press(te [TTT]g[T]

"t tle end ol sampling period|telord [anister press! te and stop time on tle [JO[I[]
[llose [allle [T1y temole [Iow [ontrollerland replale [tass d[ st [ap[]

(]



After Sampling
© [Jhways replale tl e [rass d[ st [ap to tl e air sampling [anister
Complete tle [JO[]in its entirety[ ][ o not [toss o[t [ie/ds on tle [JO[]tlat may not apply
to yolt sampling or [0[ 1]

CANISTER ANALYSIS

Clanisters are analyed on a [/[IIMS alTording [1[1] Metlod [OI spelililations[][Jelore
samples [an [e r[hlan instrl ment perlorman(e [Telm[§t [e passed|]

* [romo!llorolen ene [T 11

M/ tilpoint [alil ration or daily [alil ration [Tells

Laloratory Lontrol Ssamples [[I1]

Cal oratory met/ od [lan[ ]

[T] Metlod [[anllis r'n el eryday and willlhot r[h any samplés [nléss t e [an[Ipasses wlil[Idemonstrates t[ € instr[iment is [tee ol
Lontamination[ |

[nalysis o[ <[1llield samples

How it works

Sample [anisters are plaled on an altosamplér WwlilTlaltomatilally tales a set alil T ot o[ samp(e
tlat tle analyst enters into a sel [enlel|[]le alil [ ot is talen [fom tl e [anister t{ tol gl tle [seola
TalTTm plimp and is [arried to tfe [JIMSTIalTIsamplé is rel[iewed [y a [ig[ Ty trained analyst[]

TROUBLESHOOTING

n tlis seltion[we [ope to answer t e [ estions we releil e most olfen [fom o[t [Tients[ ][ Icase
'se tlis as only a glide [or yo[t general [ howledgelilyolllale a [onlern witl lyolt sampling[
please [allltle [ir Department at [T T T TITTTTICTTTT]

Why did my canister fill before the allotted amount of time?

C[T1tlations in [low rate may o[ 11t dle to [[anges in aml ient temperat! te and press telw[il 1]
"ol1d [éad to a [anister [{Ting [elore t e allotted amol[nt ol time[ ][ Joweler[t[is sColId only
prolide a [ariation ol approlimately [[TIgl][Ta [anister were to [i[lleltremely [ast [e[g[ 11 0olts
‘ora [T]loltsampleTanlimler ol prollems [0[1d elist and yo[Is[0[1d [ontalt t[e [d[ oratory
immediatey[!

Why didn’t my canister fill during the allotted amount of time?
] [éw iss[es may [alse t[is[]

1] Water [ol1d (e [logging t' e [low Lontroller[ Wil Imay [ale stopped sampling allll
togetler[1[Tsampling in a moist area or in wet [onditions[ please indilate tlat wlen
"ontalting tl e [d[ oratory!

(1] Celrisltlol gl mlommon dle to [se ol [ilfration deliles[Tolld (ale [Togged tle [Tow
Lontro(lBr as wellll]

(1] [le [Tow [ontro[ler may [e proliding an in[orre[t read o[t or t[e [TOw rate may [¢
sligltly too slow!]

Tyolls[speltaprollem/Tontalttle [al oratory immediate(y[]

What happens if | get water in my canister and/or flow controller?
See alolel]



What if the pressure when starting is not at -30”’Hg?

We elalTate allllanisters to [T 11]g to [TT1T]g [flis nCm[er [aries allording to [arometril]
pressi tel ] elore [€aling tl e [dl oratory[/Minor dilléren[és in [low [ontrollgrs may s/ ow
readings as [igllas [T111]glI[lis slolId [e regarded as an [nlompromised [anister[][Tyol]leel]
tlat tle [low [ontroller or air sampling [anister may [ e [ompromised[pleéase [ontalttle

'dl oratory and we [an e[ [Tange yolt [anister[il nelessary ]

What happens if | return my canister to the laboratory under vacuum?

[['a [anister is ret[ tned to tl e [d[ oratory [hder [allIml[]ITTTIglpllling tl e ade! [ ate sample
“olllime [Tfom tle [anister may [e di[li[ [ [t 'Wlen tlis ol ITts[tle [aloratory m[st [{[[tl e [anister
to [T TT]g witll[Igan [Térol Jair[tes[ Iting in a dillltion [Talle [T ppendil |[I[I[ Tation [T

How far should I fill the canister before I stop sampling?

“lenerallyyollslolld r'h tle [anister [ntilalolt [IT1]glI[lis ensltes tle sample [as not [een
"ompromised and giles tl e [al oratory an indilator to detelt il [éaling ol ltred d[ting transport
“alllto tle [@[J[Talle [T ppendil ][] Tation [T

Table 1: Sample volume based on final vacuum in a 6-liter canister

Final Vacuum
(qu) LT LI LI LT LIT] L] 1]

Sample Volume
L [0 (I NI (I NN (0 N

What if my final sample pressure is less than 5’Hg?

't e [inal presslte is [éss tlan [[11glyoltr sample slolId stilllle [alid[I[ilely[tl e [lOw rate
was sligltly too [iglileading to yo t samplé [eing s ewed in [a[ or o[ t[e [eginning portion ol
tl e sampling period[ ][ [ ese samples sl ol Id stillll ¢ [onsidered [alid [elal se tl e sample was
talen oler tl e entire sampling inter[a(l]

FREQUENTLY ASKED QUESTIONS

How much lead time should I give the laboratory when ordering air sampling canisters?
Sinle a [ertain [é[ e[ o[ preparation goes into t[ € organil ation ol [anister order( we [ale
estal lis[ ed tle [0[lowing re[ommendations [or ordering [anisters

(I Canisters [ [ 01 (1 () 01 01 [ [ [T days

(T Canisters ) O 01 0 0 00 00 00 0 Dweel

(I Canisters ) ) O 0 0 0 00 01 [ [Dweel §
Ol loltse we [hderstand tlat some prole[ts may [Tange at tle [dst min[te or sampling may need
to ol [Tt immediate(y[ |l el er [esitate to [allltl e [al oratory to [Telllil we [an [l yolt
sampling needsIWe stril e to tal e alllt[ e steps we [an to ens/ te tlat yoll[an [omplete yolt
sampling in a timey manner! |



How much lead time should I give the laboratory when requesting a pickup of air sampling
canisters?

"t [éast one day[][Tyoll[ale more tlan [ ] anisters/ pleéase [allllJor more days in ad[anle[]
Clowel erl please rememl er tl e [0lding time [or [ans is [Iweel s and tl erelore tl ey m[ st retlin
to tle [@[Jwitlin [lweel s o[t e drop o[l datel’

Why do my reporting limits vary from sample to sample?

[illtions [Tange reporting [imits depending on dillltion [altor[ ][ or e[amp/e[in an am/[ient air
samp/elila [anister nelessitates a [11 11 dilltion dle to [igltarget [ompol[nds[t[ e reporting
[imits rise [fom [ [pp[Iito [ppll1]

Should the canister hiss when | start to sample?
Clol[Ttle [anister [isses tlis means tlere is a [€allin tle fonneltion ot e [[Oow [ontroller to tl e
Canister( ][ [géase [ontalt tl e [al oratory il t[is ol [Tts[]

Do | have to refrigerate my samples after | take them?
[Jolyollmay [eale tlem at room temperat[ rel!

What if | don’t have access to a barometer or thermometer in the field?

I"e temperat! te and [arometril press! te reading may [ ¢ ol tained [fom a near[y [ lational]
Weatler Serlile station[In t[is [ase[tle station [allle [or [arometri_ pressite [(wWlilllis tle
alsollte [arometril Ipress/ tel sl allll e rel [ ested and an ad[lstment [or e/é[ ation dilléren!es
“etween t[ e weatl er station and sampling point s"allll ¢ made at a rate o min[§ [[[llmm [Ig [T11]
inllIper [[Im [TT Tt elel ation in[rease or pllls [[Tmm [Ig [[1Tin[per [Im [Tt eleélation
deltease!]

What if areas of the chain of custody do not apply to my sampling?

(e.g. — Flow Regulator 1D when grab samples are taken)

"lease [eal e tlese areas [lan[[][Jo not [toss tlem o[t or mar[ /tlem in any way[ doing so may
‘éad to relé[tion o[ yo[t data [y a reg[Tatory agen[y[]

Does the laboratory run a Method Blank everyday?
Ceswe dol

What is standard turn-around-time (TAT)?
Clweels or [T][Tsiness days[ ][ pedited [11[1is alaildlTe [pon re[Test and willin[Tt a
s(riTargel]

When will I receive my data package?
Clweels or [T][Tsiness days alfer releipt ol samp/es to tle [aloratory[ [ pedited [ 1[1is
alailalle [ponrel lestand willlin[ It a s[t[Targe!l!

Can | modify the compound list?

Tes[1oImay slorten tle [ompolnd [ist to meet yo t sampling needs [eé[g T[T TM I or
yolImay add lompo[hds wlill]are r[h [y Metlod [JOTI 11t not typilally reported (elg ]
isopropyalllo[o[l[Tease [TelTIwit[ 1t e @l oratory [elore adding fompo[nds to yolT [ist to



ens/te yolt lompolhds ol Toile [an [e reported on tl e standard [ist[![Tt[ ey [annot[t ey may
stillll'e alle to [ e detelted [ sing a (il rary sear[ 1 ][or tentatil ey identilied [ompol[nd [TI1Ts[1]

What is ppbv?
"I’ [nit o meas! rement! ppbv [ means parts per [illion [y [olmel]

How does ppbv differ from ppb?
[I'e [hit o[ meas[ tement[ ppbineans parts per [illion[ ] or e ampleé ppb [an mean eitler [ g

or gl ][l ese are [onsidered weigl titolweiglt or weigl t'to lo(lime ratios[ /[ e [hit ppbv is a
Colllimelto[Tolllme ratiol wlere [ppl [11][] (0 or OJCOMILIT0
Calle [Islows tle dillerenles [etween reporting [hits in dillérent matriles( |

Table 2: ppb and relationships according to matrix

Matrix Soil Water Air
Relationship (ppb) [gllg Clppl] [glll=ppl! [ # ppl
Ratio Tvpes Weig(titolweiglt [J Weigltitolloline ~ Uollimelto[To[Time #
P Weigltlfolweiglt WeigtlfolToline WeigtlfoTollime

How does ppbv relate to ug/m®?

[ICese [][nits are not e[ Ta[l][Jallll [ations m[st [& [Sed to [onlert [fom one [hit to anotler
[Hppendil [T Tations [ [T

| see the equation, but what is 24.45?

‘s nmler is deriled [Mom t[e ideal gas [aw [Tppendi [T Tation [TT][sing tle ideal gas
‘awlan el [ation [an (e deriled wlillJis [salle in air analyses [[lppendil ][] Tation [

“IAL AL
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APPENDIX A: EQUATIONS FOR AIR ANALYSIS
Equation 1: Dilution Factor Calculation

Pajer diffCion + P [d[Jatomospere

[Jilltion [altor =

P [d[Jatomosplere [P Celoredilf ion

Conversions:
“Hg to psi: psi to atm
psi=""[lgx [ITT] ([ psi =latm

‘Tallatmosplere [ [T 1Ipsi or [Jatm

"0 (1T 1)+ P
[Ji[[tion [aEtor=E( g% )+

[d[Jatmosp ere )

Pa,atmospLEre - (" ]g X D:D:ED))

Example:
Samp/le [anister dilTted [fom [T g [T Tpsilto [T1Tpsi [TT T TIgT]
Cilltion [altor = ( il ) = [T dil[tion
(Crme(ex )
Explanation:

"I'e press[te ol tle [anister [elore dillltion [P ¢ ore dimtion 1S [Tol[ gt [fom [11]gto [T 1T]g alter
dilltion [Py er dirmtion Witl [ 1€an [T midilied air[ [ [is is e[ [ilalent to [ 1 [[psi or room press!ie
P aratmospere LILOT tlis partilldr eLamplel]

Equation 2: Sample Collection Volume

initialpress[te [Tinalpresslte
atmosp/eril relerenlepresslte

Samplée [lollme = x [anister [0[lme

Cfamplel ] sample is [o/le[ted in a [ ] anister(|[nitial press| te gal ge reading was [111]g and
[inal press/te gal ge reading was [11]g

KEDHQ_D‘HQJ}[L: MITL bEGed

[1"Hg



APPENDIX A: EQUATIONS FOR AIR ANALYSIS

Equation 3: Conversion from ppbv to pug /m3

ppbv x mole[1ldr weiglt ol llompoind g
(1T ] m-
Examplel]
"lolTlene Mole[TTar Weiglt [1[1]

COEppbvx (1 g

(TTI] m-
[TTppbv x [T7 11
Enni m"

Equation 4: Conversion from pg /m3 to ppbv

IL%HX RN
. — = ppbv
molel[Ilar weig/t ol/lompolnd
Examplel[]
Cleptane MolelTTar Weiglt [1[TT]
(T
[Meh x = [ ppbv
8 LIT] PP
LTI
Mg x = [T ppbv
8 LIT] PP

Equation 5: Ideal Gas Law

(IR
[Jis tl e air press(tre in [ [al]
"lis tle [ollime tle gas/lontaminant o[ Ipies in [
nis tle amolnt ol jgas [[lo gas molelles[in moles|
[1is al so(lte temperat( e in [le(lin (9] (1 CTTT1T]
Ristle [hilersal gas [onstant is/]

L -kPa

mol - K

"Tir press(te [J[TTIOITI[Ta
'TRoom temperat[te (11 or [T11]



APPENDIX A: EQUATIONS FOR AIR ANALYSIS

Equation 6: Derivation of the Ideal Gas Law

[Ise ass[med air press|te and room temperat! e gilen in e[ [ ation [ 1]

Vcontaminant D]_ (=

MaSScontaminant[g] y ]_ L - kPa :| y Tair[K ] « ]
MolecularWeightcontaminan{g [mole] | mol - K

Vcontaminant D]_ =

MaS.Scontaminant[g] y L -kPa :| N
MolecularWeighteontaninan[g [mole] | mol - K

Equation 6.1:
MaSScontaminant[g] L

X

Veontaminant (L = -
MolecularWeightcontaminant|g (Mole] mol

Cowlwe [ale [T TwlilTlwe [an [$e [or [on[ersion[]

Examplel Conlert ]]]'u%u MTITIx 1T gloletlyMenléne IMW I T to ppm[] [§ing

el Tation [T
TTx 1T L
Vcontaminant[l]_D: x [g] X [ ——=[1IIx Djul_ or [D:D:DT]L
111m[g tmole] mol

[ilide tCis Cy tCe sample [o[lime in m" [T Twlil[Igiles [§ o[t res[Iflin ppm[1[][o [onlert
to pp LI m[Itiply [y [TTTT]

(1T ﬂ%met[yD[én[éne LI Tppm[ ) or [T TTpplT]



APPENDIX B: METHOD TO-15 CONVERSION TABLE

Formula
Compound CAS # Weight ppbv pg/m3
Acetone (LI (LI LI LI
Acrolein (T (11 (1] (1]
Allyl Chloride (TTIIT1 RN (1111 (1111
Benzene (LTI EENIN (I (1T
Benzyl Chloride (TTIIT11 (TT11 (1111 (110
Bromodichloromethane ERNENE mEEI (1] [1m
Bromoform (T R (1] (1M
Bromomethane (LT ERINN (1] (1]
1,3-Butadiene (T (11 (1] (1]
n-Butane (T (11T (1] (1]
Carbon disulfide EENEEEE (11T (1] (1]
Carbon tetrachloride (LI (TT1 (] (10
Chlorobenzene (LTI mEEI (1] (]
Chloroethane (LI ERIIN (] (]
Chloroform EENENEN (TT1 (10T (1T
Chloromethane (LI (11 (1] (1]
2-Chlorotoluene EENENEN (TT1 (10T (10
Cumene (110 (11 (1] (1]
Cyclohexane (TTII11 EEIIN (111 (111
Dibromochloromethane (LTI mEEI (1] (1
1,2-Dibromoethane (T (TT1 (] (10
1,2-Dichlorobenzene EENENEN (TT1 (10T (10
1,3-Dichlorobenzene (T (11 (1] 1M
1,4-Dichlorobenzene (T (TT1 (1T (10
Dichlorodifluoromethane (T mEEI (1] (1]
1,1-Dichloroethane (LI ERIIN (] (]
1,2-Dichloroethane EERINEEN ERINN (1T (1]
1,1-Dichloroethene (LI (11 (1] (1]
1,2-Dichloroethene (cis) (TTIIT1 RN (1111 (1111
1,2-Dichloroethene (trans) (I RN (11 (1110
1,2-Dichloropropane (T EEE (111 (111
1,3-Dichloropropene (cis) EEEERIIEEN EEEI (11 (111
1,3-Dichloropropene (trans) EEEENINEEE RN (1111 (1111
1,2-Dichlorotetrafluoroethane (T mEEI (1] (1
1,4-Dioxane (T (11 (1] (1]




APPENDIX B: METHOD TO-15 CONVERSION TABLE

Formula

Compound CAS # Weight ppbv pug/m3
Ethanol ERNENEE ERIIN (111 (111
Ethyl Acetate (LTI HEHIN (1T (I
Ethylbenzene ERENREE (111 (1111 (1007
4-Ethyltoluene (T EEEI (1110 min
n-Heptane CITTIITT EEEI (10T (1T
1,3-Hexachlorobutadiene [T (111 (111 (110

n-Hexane (LTI ERIIN (1T (1T
Isopropyl alcohol [T (1101 (111 (1111
Methyl n-butyl ketone (T EEEI (1110 min
Methyl ethyl ketone ERRANNN (TT0T] (1111 (10T
Methyl isobutyl ketone (LTI EEEI (101 (10T
Methyl methacrylate EERENNN EEE (111 (1101
Methyl tert-butyl ether [TTTITTIIT (1101 (111 (1111
Methylene chloride EERENNN EEIIN (111 (1101
n-Nonane CITTIT EEEI (1T (1

n-Pentane (TTTITTT ERINN (1] (11T
n-Propyl benzene EEENRNE (TT11 (1111 (10T
Propene (I (LT (11T (11]
Styrene (LTI EERI (1T (1T
tert-Butyl alcohol [T (1101 (111 (1111
1,1,2,2-Tetrachloroethane EERENNN EEE (111 (110

Tetrachloroethene ERENREE (111 (1111 (110

Tetrahydrofuran (LTI ERIIN (101 (10T
Toluene EEENRNE EEIIN (1111 (10T
1,2,4-Trichlorobenzene (LI EERI (] (1]

1,1,1-Trichloroethane EERENNN EEE (111 (110

1,1,2-Trichloroethane (LI EERIN (I (1]

Trichloroethene (I EEEI (1110 (110

Trichlorofluoromethane ERRANNN (1111 (1111 (110

1,1,2-Trichloro-1,2,2-trifluoroethane (I EEEI (11 (111

1,2,4-Trimethylbenzene EERENNN EEE (111 (1101
1,3,5-Trimethylbenzene (LI EERI (1T (1T
2,2,4-Trimethylpentane EEENNEE EEE (111 (1101
Vinyl acetate ERRNININ (LT (1111 EIIN
Vinyl bromide (T EEEI (1110 min
Vinyl chloride ERRANNN (TT0T] (1111 (10T
Xylenes (m&p) EEEERENENIE (1110 (111 (1111
Xylene (0) EERENNN EEE (111 (1101




APPENDIX C: FLOW CONTROLLERS AND CANISTERS

Figure 6: Flow controller system

The orifice has a number engraved on it
to indicate flow rate. This allows the
user to easily distinguish one flow
controller from another in the incident
the tag falls off (Table 3).

Source: Restek® Passive Air Sampling Kits Pamphlet

Table 3: Flow controller settings and orifice sizes

Canister Size

Sampling Time

Orifice Flow Rate
1 Liter 6 Liter (ccl/per
Number g
minute)
[ILolts [[1[olts L] LT
LIlolr LILolts L] LT
[[min CColrs (1 (110
[ min Llolr L] L[]
[Imin [[Imin (1 (1
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Appendix IV

Data Evaluation Flowchart



Residential
Indoor Air PCE Data

NFA

« Follow-up sampie in 45 days of data receipt

» Sample in opposite season « Evaluate follow-up data with COPHE in 60 days of
« Evaluate need of more data and/or

data receipt
« Sample in opposite season

« Evaluate overall data with COPHE

PCE > 42 ugim®

Commercial
Indoor Air PCE Data

Notify COPHE within 7 days of data receipt

Follow-up sample in 45 days of data receipt,

Meet with CDPHE within 7 days of follow-up data receipt
Provide written evaluation of data within 10 days of
meeting.

Evaluate overall data with COPHE for mitigation options
and measures to be taken.

PCE > 180 ug/m®

NFA

data receipt
« Sample in opposite season

PROJECT.  THORNTON SHOPPING CENTER
88TH AND WASHINGTON
THORNTON, COLORADO

TITLE:

DATA EVALUATION FLOWCHART

APPROVED BY: J. JAYROE

APPENDIX IV

DATE: NOVEMBER 2024
1526 COLE BOULEVARD
BUILDING 3, SUITE 150
LAKEWOOD, CO 80401
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I PHONE: 303.792.5555

FILE: 608455_THORTONSHOPPINGCENTER
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« Evaluate overall data with COPHE

« Follow-up sample in 45 days of data receipt

« Sample in opposite season « Evaluate follow-up data with COPHE in 60 days of
« Evaluate need of more data and/or

lllustrative purposes only - see text for details.
ug/m® = micrograms per cubic meter.

PCE values subject to most recent US EPA VISL for indoor air PCE concentrations for residential or commercial scenarios.

« Notify COPHE within 7 days of data receipt

« Follow-up sampie in 45 days of data receipt.

« Meet with COPHE within 7 days of follow-up data
receipt.

« Provide written evaluation of data within 10 days of
meeting.

« Evaluate overall data with CDPHE for mitigation
options and measures to be taken.
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