ETILEZF MCCEM (Multi-Chamber Concentration and Exposure Model)

BAF 4 ES
A& E KE ™ EPA
BARAE
RIS http:// /oppt/ /pubs/ ht
. www.epa.gov/o exposure ubs/mccem. m
(URL- fli 4% ) > bak - . >

ETILD ERNOEG . HEI S SN L ENEDERNEEDE— I RUTENEHTTEY—IL, 1 B
BB = E EMEE EEREAT M,

WHRICHNBERNT A—F—%F (KFE)

Tub Parameter or Content Unit

House Residence type One-Story Structure (e.g., apartment, slab-on-grade home) -
Two-Story Structure (e.g., rancher with basement) -
Three-Story Structure (e.g., townhouse) -
Generic House -
Hypothetical House -

Edit house characteristics  Inter-Zonal Air Flow Rates m®/h
Volume m°
Air changes per hour (ACH) ht
Emissions Constant Constant Emission Rate mg/h
Single Exponential Initial Emission Rate mg/h
First-Order Rate Constant h?
Incremental Percent of Mass Associated with First Exponential %
First-Order Rate Constant (first exponential) h'
First-Order Rate Constant (second exponential) h'
Total Mass mg
Data Entry Emission Rate mg/h
Sinks Irreversible Sink Sink area m?
Adsorption Rate Constant m/h
Reversible Sink Sink area m?
Adsorption Rate Constant for Rate to the Sink m/h
Adsorption Rate Constant for Rate from the Sink ht
Activities Activity Pattern Enter Time h
Exit Time h
Breathing Rate m°/day
Dose Events per Year evently
Years of Exposure y
Body Weight kg
Length of Life y
Results  Estimated Value Lifetime Average Daily Concentration mg/m?
Average Daily Concentration mg/m®
Peak Concentration mg/m®
Lifetime Average Daily Dose mg/kg/day
Average Daily Dose mg/kg/day
Single Event Dose mg
Acute Potential Dose Rate mg/kg/day
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1.

BRAVEFIEH

MCCEM Z i # &%, THouse] # 7% 7V v /745,

MCCEM - Mult-Chamber Concentration and Exposure Model — [Inputs]

=)

File  Window Help

ﬁ Execute Model Return to Results Screen |

£ EPA Office of Pollution Prevention and Toxics (Af'c,;

Multi-Chamber Concentration and Exposiure Model

s Model Overview

This model uses air infiltration and interzanal air flow rates stored in data files

together with user inputs for emission rates, decay rates and outdoor concentrations,

to calculate time-varying indoor concentrations and associated indoor inhalation
exposure due to product or material emissions in several zones or chambers

within a residence. User inputs are also stored so they can be accessed for

madification in subsequent runs of the model.

.

~
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2.

[SELECT THE RESIDENCE] O CHEZEHXZEINT 5,

MCCEM - Mult-Chamber Concentration and Exposure Model - [[nputs]
File  Window Help

= H ﬁ Execute Model Return to Results Screen |

£ EPA Office of Pollution Prevention and Toxics t’cﬁ

Overview House lRun Time ] Emissions ] Sinks ] Activities ] Dose ] Monte Carlo ] Options ] Report ]

SELECT RESIDENCE TYPE

" One-Story Structure {e.g. apartment, slab-on-grade home)
(" Twyo-Story Structure (e.g. rancher with basement)

" Three-Story Structure (2.0, townhouse)

SELECT GEOGRAPHICAL AREA: [T = @ Al

" Genetic Houge I " Hypothetical House

View/Edit Details of Selected House ‘

Number Zone Description Air
House of House Exchange
Code [State [ Stories |Volume | Zone 1 Zonhe 2 Zone 3 Zone 4 Season Rate

House  |8028 |cA | 1 | 454 |KITCHEN |BEDROOM FALUSPRING|  0.43
B0ZA CA 1 354 KITCHEN BEDROON FALUSPRING 053 ~
8028 CA 1 454 KITCHEM BEDROON WINTER 0.33

ca |1 | 454 |KITCHEN | [FALUSPRING| 0.43]
B0ZD CA 1 354 KITCHEN BEDROON FALUSPRING 011
BOZE CA 1 38 KITCHEN BEDROON FALUSPRING | 0.72

Press F1 for Help

FEAl L 7 WEE O (KRR, BEHELE) ZWMELZVWESIE,. BROKESCHE
MOEIBHELLERETDHZ LT, RxREZBRENRETE D,
BIRAXED-7=6, TRunTime] # 7 %27V v 745,

Edit House Characteristics

MODIFY RESIDENCE AND CHARACTERISTICS

Volume Whole House ACH (1/hr) Humber of Add Zone
House Code {m?) [Based on infiltration] Zones
Hv D3 185 0.84756757 3 Dielete Zane
e Description vnrlrl:’me Tntaml-fx:::rw-ln Tma:;lﬁm:v-om

1 15TFLOOR a1 1845 1845

2 EDRM.HAL 47 150.9 150.9

3 M.BEDRM 47 1526 1526

4 a a

Inter-Zonal Air Flow Rates (m®hr)

From: To:| Zone 0 | Zone1 | Zone2 | Zone 3 | Zone 4
Zone 0 - (1104 19.3 271
Zone 1 7rh - |5E.5 h0.5
Zone 2 2.2 337 - |75
[Zone 3 Tl 404 751 =
Zone 4 ~ Create House
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ETNRERKME AT S,

[Model Start Time] TIXFtHEBABIFM AR EL CGBFEIX 0 225453 %), lLength of
Model Run| TIZFHRE MM 2% ET 5, ik T4 (364 0 23 I fH 60 43) IR ETE 5,
72 ¥, [Reporting Interval | Z 5% &35 Z & T, dHRMER K EZEE CTX %, [Length of Model
Run] & [Reporting Interval] M E SN WEHEZ T — LD,

MCCEM — Mult-Chamber Goncentration and Exposure Model — [Inputs]
File  Window Help

= H = Evecute Model | Return to Results Scraen |

% EPA Office of Pollution Prevention and Toxics gcﬁ

Overview ] House RunTime lEmissiuns ] Sinks ] Activities ] Dose ] Monte Carlo ] Options ] Report ]

These inputs control the length of model run and reporting interval

Day :Hour : Min The time framework for the model is 1 full year, hegining on day 0,

s i . hour @, min 0 and ending on day 365, hour 0, min 0 (equivalent to
Model Start Time: EIEIEI day 364, hour 23, min 60). You may choose any dayhoutminute as

the Maodel Start Time, but the model will end at 3655000 or at (Maodel

Length of Model Run: -1 H o Start Time + Length of Model Run), whichever is less. Be sure that
- D D your inputs for Emissions and Activities are consistent with the
Reporting Interval: D::D

todel Start Time you have chosen.
Choose a non-zero value for "Length of Model Run®
and "Reporting Interval "

Number of Repored YWalues = _

Press F1 for Help

AR T LIS, [Emissions] #7227 U v 735,
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RSO RICE L E O & PR A RIRT 5,

[SOURCE DEFINITION] (28T, IStart Time) (P o BAtARER]) & [End Time) (HE
MoK TERR) OANEITI., 2B, ZOHHBIH A TDosel] ¥ 7 TRET D EVENT (2
2432, [Zone) TGN Sz, I3 bEHENBEH S NTHREOEF B Z LT
BO., JEHI (BE) 2o Erh TNRE TE S, [Source Model ] T D 4 H T HE %
R T, lConstant] (—EHEH) . [Single Exponential | (F5%5xBI%crBEH) . Mncremental ] (B
BERDBEM) . [DataEntry) ((EEHEHT —X AJ)) O 4FEENGRINT L LN TX S,

MCGCGEM — Mult—-Chamber Goncentration and Exposure Model — [Inputsl
File Windowm Help

= d == Evecute Model | Return to Results Screen ‘

% EPA Office of Pollution Prevention and Toxics é’fc}fi

Overview ] House ] Run Time Emissions lSinks ] Activities ] Dose ] Monte Carlo ] Options ] Report ]

Choose a source model(s) and enter the associated parameters

SOURCE DEFINITION
Check if Description Start Time End Time Zone Source
source is {Day : Hr : Min} {Day : Hr : Min} Model
used
- Source 1 0 ::D 1 ::D 1 j
- Source 2 0 ::D 0 ::D 1 Caonstant
I . N . Single Exponential
~ Source 3 0 ..D 0 ..D 1  erental
l_ Source 4 0 ko fo 0 flo |0 1 Data Entry

MNote: Start Time and End Time have no meaning for the Data Entry Source Model,

[Source Model] THEH JERE A [Constant] (2 L 734 . [Constant emission rate] (#EH &%)

ML D, BRV/ETLES [OK) AF %22 U vy 7 L, ISinks) #7DANICK D,

M Constant Source Definition I,—@Ehl [Z”E|E|

Constant Emission Rate = |1

Select Emission Units

" gramshour
{(+ mghour

" dghour
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5. [Sink Model; DMl T, HEtH SN bFZWE OILRETERE 2 EIRT 2,

[rreversible Sink] (JLFE 7 /L) F 721X [Reversible Sink] (JkF: - H# LET 1) O L
LOEMEBRBIRT 22T, REDOHETOMFWEOREFICLIDILEBR G EZET L2
EMTED, BB, MBIZET L2 TA—F—PRAFTERVEAE., EBRETLVEZRE
BPFCHET LI L TED,

MCCGEM - Mult-Chamber Goncentration and Exposure Model — [Inputs]
Eile  Window Help

=& = Execute Model | Return to Besults Screen |

£ EPA Office of Pollution Prevention and Toxics ycﬁ

Overview ] HDIISB] Run Time ] Emissions Sinks lAc’tivi‘ties ] Dose ] Monte Carlo ] Options ] Report ]

SINK DEFINITION
cshiﬁﬁ':s"f Description Zone sink Model Summary of Defined Sink Parameters
used
I Sink Model 1 1
r Sink Model 2 1
 [BinkModel 3 1
I |sinkModel 4 1
™ |sinkModel 5 1
r Sink Model & 1

[lrreversible Sink] %R L 7= 4. [Sink area) (PR EFE) & O [Adsorption Rate
Constant] (WAEHEEE) OANNMEL L, BRA/KETLESL [OK) A& 227U v
7 L. [Activities] # 7 DANIZ# D,

Ml First Order Irreversible Sink Parameters

The firgt-order ineversible sink represents the removal of pollutants as a linear process. The
following equation is tepically uzed to describe this process:

. [Reference: Mazaroff, W' and Cazs, GR,
Removal Rate =5 "k " C Erwiranmental Science and Technalogy, Yol 20, Mo,
9, pp924-934, 1986

where: 5 = sink area
[rr#] k = adzorption rate constant [mdh)

C = pallutant concentration in the air in contact with the sink. surface [mag/m]
[C iz calculated by MCCERM)

Enter a value for 5%k; 5*k = 5 mEhour

Cancel

2010/03/10



6. £ hOIFEN X — B2 AT 5,

E 1 /2 E O TPRIMARY ACTIVITY PATTERN (24 HOURS) | |

ACTIVITY PATTERN (24 HOURS)]

-
—

TITIRH DFFE AN Z = 72 EROTHFE N F — 2 AT
9%, 'SECONDARY ACTIVITY PATTERN (24 HOURS) ] OigEh X% — > & L7 WiEA
IX. A Lo [Check days for which the Primary Activity Pattern is in effect] ([ZB W\ T#H4 H O

Fxyv 7 EHNLTELS, 2B, Dayl) ITHBEHZRLTWD,

MGGEM — Mult-Ghamber Goncentration and Exposure Model — [[nputzs]

Filz  Window Help

=/

= Execute Model ‘

Fieturr to Fesults Screen

Specify occupant loc

’ PRIMARY ACTIVITY PATTERN {24 HOURS).
(in effect on days checked) |

| Zone | EnterTime | Breathing Rate

[t hr mday
0

1

~

-Check days for which the Primary Activity Pattern is in effect

£ EPA Office of Pollution Prevention and Toxics t’cﬁ

Oueruiew] House l Run Time l Emissions l Sinks Activities lDuse ] Monte Carlo ] Options ] Report l

ations and breathing rates

? More Information

1
v

2
v

Day &

[v

4
v

3
7

i
7

7
v

. (Think ofthese as sequential days of the week, e.q., Day 1 = Monday).
W

ECONDARY ACTIVITY PATTERN {24 HOURS),
{in effect on days MOT checked) _l

OVERRIDE ACTIVITY PATTERN

X, EE OEHNNZ — T
@ TEnter Time| (A= FEfH) & O IBreathing Rate| (FEWL ) % Ay L, &£ £ ® SECONDARY

The activities specified in this tabile override the activities specified
in the Prirmary and Secondary Activity Pattern tahles.

| Zone| EnterTime | Breathing Rate | # | Zone | EnterTime | Exit Time _Breathing Rate| 4
| F hr' | mih 1 m‘Ida\,r' | da\',r | h'r | Min | éla\,r l 'hr _'min L m‘Ida\,r

1|1 0 o 13 11 noon o0 0 13

2 | 2 1 o6 0 0 B 0 13

3 | 3 |

4] 4

/ A s N

£Y

WCBWT, iFE X2 — 2 ANT5 2

FEM 72BN X — B AT LT W AIE. A @ TOVERRIDE ACTIVITY PATTERN |

ETHIEENTRETH 5,

BEDONDNRN KDL= 5, [Dose)] 7 %7 ) v 745,
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7. EEREICETLAIERE AT S,
[Events per Year| (—# %720 o 85L& A H [EIECE 72 136 E1#0) . TYears of Exposure
(M HAR) . [Body Weight) ({& ) K % [Length of Life] (F) # A1+ %, Z® [Event]
IZ 2\ TiX, Emissions] % 7 @ [SOURCE DEFINITION] (28 TAJ) L 7= HEHIRE & (HE
TR e O ) I2 S <2 Tlevent) LEFRL TS,

MCCEM - Mult—-Chamber Concentration and Exposure Model — [Inputs]
File Window Help

= d ﬁ Execute Model | Returm to Results Screen |

£ EPA Office of Pollution Prevention and Toxics E’cﬁ

Overview l House l Bun Time l Emissions ] Sinks ] Activities Dose IMDme Carlo ] Options l Report l

Enter parameters required for lifetime exposureldose estimates

Events per Year 10 The number of times the modeled scenario is assumed
to occurin ayear. Use a number less than 1 for

infreguent events (e.q., 0.2 far 1 event every 5 years).

Years of Exposure | |50 The number of years during which an individual is
P assumed to be exposed to the scenario being modeled.

Body Weidht (k 40l Avwalue of 71.8 kg is suggested by the 1897 edition of the
y ght (kg) li Exposure Factors Handhoalk.

Lenath of Life (vears) |80 Avalue of 75 years is suggested by the 1987 edition of
9 w ) the Exposure Factors Handbook. Must be greater than

ar equal to Years of Exposure.

AR ETLEZS MonteCarlo] #7427 U w745,
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BT ANBYI 2=y a BT ODNT A —Z =B IRT D,

EFErT AR Y alb—va rETDbRVWE AL [Select Execution Mode] @ T Apply
Model Once (Time-Varying Detail)] Z#R L, DM A2 FH-ELHALZ LEEVWGRICOHRNT
A =B —ZRET D,

Er T vy ab—3 g 0%, Dnfiltration Rate] (#2145 %). [Emission Rate] (HEHH
£&%%) . Tlrreversible Sink Decay Rate] (R ifiyLp%i ) . [Reversible Sink Adsorption Rate |

(] 30 ok B e oD W 35 3 35 ) . B2 O} TReversible Sink Desorption Rate] (7] 35 vk [ B o0 i 45 1 )
DESFEHD/RT A —H—ZBNTITHI Z N TEDH, Dk, [Enter Number of Trials] (f
IR LEEH) KU TSeed Number) (BELLELE Z AT 5720 H T 2 01HIMH) 23R E
9%, [Seed Number| (X [Randomly Select Seed| (7 > & AFIHIE) ORI E 2 IFTLED
HENARETH D,

[Distribution] (/A=) 1T 4 H V. Normal) X EM /54, [Trianglar) 1% =%
fi. [Uniform) 1 —#%54. Lognormal) I # EM M2 EWR L T\ 5,

% 12, [Select Execution Mode] @ [Use Monte Carlo Option (Ave. and Max. Concentrations
perTrial)] (BEv Tty arOff) Z2BRT 5,

MCCEM - Mult—-Chamber Goncentration and Exposure Model - [Inputs] |T||E|r>_<|
File  Window Help
= = Execute Modsl | Feturn to Results Screen ‘

€ EPA Office of Pollution Prevention and Toxics g’cﬁ

Overview l House l Run Time ] Emissions ] Sinks ] Activities ] Dose Monte Carlo |0|1tinns ] Report ]

Choose to run the model once or multiple times (Monte Carlo simulation)

MONTE CARLO OPTIONS -
Select Execution Mode
v Apply Model Onee {Time-Varying Detail)
Enter Murmber of Trials {10000 ~ Lse Monte Carlo Option (&vg. and Max. Concentrations per Trial)
{integer between 1 and 99958) Seed Numher
&+ Randomly Select Seed
(" Specify Seed Number = 1 {1 - 9993 859)
Select Parameters ‘ Distribution | Description

cd e i ol ] e
o i ol ] L e
W Irreversible Sink Decay Rate IW‘ _
[~ Reversihle Sink Adsorption Rateélm _
W Reversible Sink Desarption Ratelm _

Press F1 for Help

ERV/KTLESL, TOption) #7 %27V v 745,
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TTFNVRHFEICHET LA T a v E AN E R EERT 5,

[TITLEOFRUNJIZIFY I =2b—YarO% A MV INOTES JIZIZ =2 A & AfE L,
FINITISL CONCENTRATIONS) (Zix &R o R H Ao E (WIBRE) 2 AW+ 52
EMNTED, BERWHEIE T0] OFFETLU,

TEXECUTION MODE] Ti%. lRun Single-Chamber Model ] (ZEX D A% EfE L 732\ E
7 V) F 721 [Use Interzonal Airflow Rates Provided| (ZEX DA% BET HET V) O
WA EETH D, @i 1L [Use Interzonal Airflow Rates Provided] Z3&IN4 25725, FHI(Z[A
BEFHT »HEG (BESH Xy N7 U —F—7R &) 1L, MEROZEKIA OB K
i T& %5 7-® [Run Single-Chamber Model ] Z{iH L TH By & [MCCEM help] (25l
nTnsd,

F 7. TSATURATION CONCENTRATION] TIi%, lUse Saturation Concentration] (fiifilj=
£ A& ZB T 5E5H) £7-1% Do Not Saturation Concentration| (faFIJ#EE 2 &8 L 72 W aEt5E)
DBERPAIETHD, L2L, MEEHICEY, BEAPRMREICET S22 LTEES
Z vz, i@E X TDo Not Saturation Concentration| % &R 5,

MCCEM - Mult—-Chamber Concentration and Exposure Model — [Inputs]
File  Windowm Help

= H ﬁ Execute Model | Return to Results Screen |

% EPA Office of Pollution Prevention and Toxics t’cﬁ

Oueruiew] Huuse] Fun Time] Emissions ] Sinks] Activities ] Dose ] Monte Carlo Options ]Repurt]

This screen provides the final options for the model execution

- TITLE OF RUN EXECUTION MODE
|test " Run Single-Chamber Model
f+ Use Interzonal Airflow Rates Provided
rNOTES
SATURATION CONCENTRATION
|cumments " Use Saturation Concentration
i+ Do Not Use Saturation Concentration
— INITIAL CONCENTRATIONS
Zone 1 Zone 2 Zone 3 Zone 4 Outdoars
|,:, |D |D |,:, |,:, OUTPUT CONCENTRATION UNITS
Units *  mging
" grams/m< f+ mainfg " Fo'm? ~ ppm

ST L7=n [Report) #7 %27V v 27935,
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COWMETIEASECTCANLERENEREND, RN TE-6, BiE EE O [Execute
Model] R& v %227 Vv o7 L, Z7ANVEEANNTL, RET 5,

MCGCEM - Mult—Chamber Concentration and Exposure Model — [Inputs] |T||E|&|
File  Window Help
= d = Evecute Moded | Return to Results Screen ‘

£ EPA Office of Pollution Prevention and Toxics 2”@}5

Ouerview l House ] Run Time ] Emissions ] Sinks l Activities l Dose l Monte Carlo l Options

~
el v e b e P P B S P e P e i

ACTIVITIES  Primary Activity Pattern is used on days: 1,23 4567
OWERRIDE ACTIWITIES: YES

DOSE  BEwents peryear: 10 Years of Use: 50 Body Weight (kg): 60 Length of Life {yrs): 80

MOMNTE CARLO: MO Murmber of Trials: 10000 Seed MNo: FHandorn
The following parameters are sampled:
Infiltration Rate: Mormal Distribution from O #* Mean to 2 * Mean
Emission Rate: Mormal Distribution from 05 # hMean to 1.5 #* Mean
Irreversible Sink Decay Rate: Mormal Distribution from 05 * Mean to 1.5 * Mean
Rewversible Sink Desorption Rate: Uniform Distribution from 01 # Mean to 1.9 # Me:—

MIPTTmNE Simala Mhambar BT Tatiratinn Cancamtrstine Crar et RIOIRE Ol M e

Save Input Information As

IBTEEBBATD: | MOGEM =] c B

=] EXAMPLEYMGM

e 1= |MCCEM test azsessment] {RTE(S) |
FrILDAERRT: | MCCEM files temom! =l il

2010/03/10



AR RERTT D,
WHHRTELERERIILUTOEY TH D,

Estimated Value i HERAS
Lifetime Average Daily Concentration | £y H LR EE e i
Average Daily Concentration SRR R U P
Peak Concentration v— IR
Lifetime Average Daily Dose AT H AR i
Average Daily Dose H -2k i B
Single Event Dose AN MDD 2
Acute Potential Dose Rate BB R

MCCGEM — Muli-Chamber Concentration and Exposure Model — [Results: G:?IED"-@EHt g@§|

File  Window Help

= d ﬁ Execute Model | ‘ Return to [nput Screen |

2 EPA Office of Pollution Prevention and Toxics %7,

Execution Progress Inhalation Exposure Estimates l Report ]
— INHALATION EXPOSURE INDICATORS

Assumptions:
Average Inhalation Rate (m*hr) = 0625 Years of Use (vears)i= 60O
Body YWeight (kg = 71.8 Length of Lifetime (days) = 273935
Frequency of Uze (eventsivear) = 365
EXPOSURE ESTIMATED —clill
INDICATOR VALUE UNITS L&ADC: Lifetime Average Daily Concentration

e — ADC Average Daily Concentration
4 97 T7e-10 mg/m? Cp Peak Concertration

5 2222210 mg/m? LADD: Lifetime Average Daily Dose
& 20ETeAD mg/m? ADD: Average Daily Dose

1 030 Dl mag / (kg da APDR: Acute Potential Doze Rate
1.2999e-10 || mg /{kg da ? Mare Information |
Single Event Dose | |9 5337209 || mg End of 24 hour period

APDR| |1 2166e-10 mg / (kg day}l sl o\ rred at: days{ during which the
APDR occurred
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