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WHAT WE'LL COVER

® What is a Conceptual Site Model

® Definitions:
Complete Exposure Pathways
Contaminant Sources
Release Mechanisms
Impacted Media
Transport Mechanisms
Exposure Media
Exposure Routes
Receptors

@ Using the CSM Scoping Form to Complete a CSM
for a site




WHAT IS A
CONCEPTUAL SITE MODELY?

A conceptual site model (CSM) is a way to
describe and evaluate how people, animals,
and plants might come In contact with
contaminants at a location.

It shows the current and possible future
spread of contamination Iin the environment
(| e. fate and transport).

Developing a CSM Is a critical step In
evaluating a contaminated site, and must be

prepared during the site characterization
phase.
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EXAMPLE OF A Csit GRAPHIC:

EXAMPLE-HUMAN HEALTH CONCEPTUAL SITE MODEL ((GRAPHICAL)
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ELEMENTS OF COMPLETE
EXPOSURE PATHWAY

Conceptual Site Models identify exposure pathways
and outline the course a chemical takes from the
source of contamination to a potentially exposed
person, animal or plant (receptor).
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http://dec.alaska.gov/spar/images/gallery/gallery_tapsbullethole/pages/011004301_p005.htm

SOURCE

All sources of contamination at the site need to
be identified.

Many times the source Is from a tank, drum,
transformer, garage, shop, storage area, or
landfill.

Other sources may Iinclude discarded batteries,
deteriorating buildings, or pesticide
application.






TYPICAL CONTAMINANTS FOUND IN
VILLAGES:

@ Storage tanks: diesel, gasoline, and aviation fuel

® Power plants: transformer oil, PCBs, and waste
oil

® Vehicle maintenance shops: waste oil, glycol,
and chlorinated solvents

® Mining activities: fuels and heavy metals

® Former military activities: various contaminants

® Abandoned dumps: various contaminants

Some contaminants are more hazardous than others due to their
different toxicities.




RELEASE MECIHANISM

The release mechanism describes how
contaminants were released from the source
Into the environment.

Common release mechanisms include spills,
leaks, direct discharge, and burning, etc.

In some Instances the release mechanism Is
unknown and may need to be an educated
guess based on the available information.



IMPACTED MEDIA

The impacted media at a
site are the environmental
substances to which a
contaminant is directly
released.

The impacted media may
iInclude soil, sediment, e
groundwater, surface water, ; &
or air.




TRANSPORT MECHANISMS

Transport mechanisms show
how contaminants in the
Impacted environmental
media may be moved to
other media.




EXPOSURE MEDIA

Exposure media Is the environmental substance
an individual is exposed to.

Exposure media may include soil, sediment,
groundwater, surface water, air, and biota (plants
and animals).

Exposure media includes all impacted media that
people may directly have contact with.




EXPOSURE ROUTES

An exposure route Is the way a contaminant
comes In contact with a receptor and the way a
chemical enters the body.

ngestion
nhalation
Dermal contact




@ Eating/drinking
(ingestion),

@ Breathing
(inhalation), and

@ Skin (dermal) contact.




AUMAN RECEPTORS

When determining human receptors for a site, it is
Important to keep in mind both current and future
land use. This information should be included in the
human health CSM. Potential receptors may include the
following:

o Resident (adult and child);

o Commercial or industrial worker;

o Construction worker;

o Site visitor;

o Trespasser;

o Recreational user;

o Farmer,

o Subsistence harvester, or

o Subsistence consumer.




ANOTHER EXAMPLE: WHAT ARE
THE POTENTIAL EXPOSURE
ROUTES?

People exposed
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AUMAN EXPOSURE AFTER
CLEANUP:

People protected




ENVIRONMENT AFTER
CLEANUP:

Environment protected

Food sources
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BEFORE CLEANUP:

People exposed
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AUMAN EXPOSURE AFTER
CLEANUP:

People protected

Don't drill
water wells




ENVIRONMENT AFTER
CLEANUP:

Contamination sources ﬁ e o .
removed, soil and ground- “? Environment protected

water cleaned

.:-3?_:-'3‘#;{?_5::::-_?-‘_.:.‘...*_._-.__._‘; o T r.-.-_._1.'.# R

Impossible/ Impractical '
to clean up




QUESTIONS?




CSm EXAMPLEE:
AUGKHES SCHOOL AND
COMMUNITY TANK FARM SITE
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DRO = 37,700 mg
RRO = 33,300 mg/
Benzene = 0.192 n

‘ol

* . rru'lltr

o Orlnklng

ﬂ | Water Well
b ve 10

T .; Foatprint of
e L Former
| Generator

- Bullding

City Offices po

| Burled Fus| Plpellr;ll'-‘mlmlu

Connecting the Tank Farm fo the
Former Generator Bulldings

} Abandoned Generator Bullding
:j %

1r ..

R e of
Fum' Fuel ]
Dlspenss

GITY OF HUSHES LT !

g
-

TV
{PID =5 ppm)

{PID TE pPpm)

Community
Drinking
| Water Well

Depth = 3 feet bgs
DRO = 2,050 mg/kg

Depth = 6 feet bgs
DRO = 18,900 mg/kg
GRO =485 mg/kg

4 -y
[CEGERD ] Alaska Department of Envlironmental Conservallon
e e e - (PN FRCFET | Contaminated Sltes Program
SATERIA . x s o |S1¥Islon of Splll Preventlon and Response
@ o sumc Loeaon PrELNE, 8§11 Unlversity Avenue

Fairbanks, AK 93700-3543

APPRINIMATE ROUTE OF

PFELIE, PLRET

waSHATER wELL HEsD
LocTion wret Envlronmental Management Plan

Hughes Farmer Generator BulldIng
and Tank Farms

BELOW GRCUND SURFACE
e APPRONHATE SME By

GESEL RahiE CRtamcE

GASDUME RAWGE CRGAMTS

23%¢s

)
Slte Flan & Scll Sampling Locatlons

RESIUAL RAMGE CRGANKS

PHETOCA 2T DETECTS® [Dale sy 18 once ] [Fak imsy N

PP PAATS PER WLLIOK [Fie hame F2 HUGHES | [Frekci®o. s oesiatn: |

2 |




Cross-section of the Hughes tank farm area

drinking water well
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Human Health Conceptoal Site Model
Scoping Form

Sive Mame: Hughes Farme: Ganeratar Building/Tank Fasmm

File Mumber: pias

Completed by: SLA Imematona Cop

Iir padue Hon

The form should be used to reach agreement with the Al=la Department of Envirenmental
Cimservatiom (DEC) about which expesure patheays should be further mvestgated duning site
cheracteriation. From this informatom, 3 C558 graphic and teximust be submised with the sie

charactertsation work plan

Ceeneral hrsiorocgons: Folow rhe Salcized mserpcgons v cach secgon below,

1. General Informa tion:
Sourees fefeck potential sowreas af the gie)

[] USTs [] vehicles
ASTs [ Landfilk
Drispensersfoel loading racks [ Transformers
Drrums Criher:  bomass, ppibing, ganaats yaem
Release Mechamisms (cfeck porentiel releave mechanivmy af the ste)
Spilk (1 Direct discharge
Leaks [ Burning

[ Orthes:
lmipacted Media fcfheck podoialy-lompe d medlic af the sie)
Barface sail (12 feethgs") Cromndwater
Euhsuriace Soil (2 feet hys) [0 suriace water
O i ] e
Receptors {cfeck recepiors that comld be affec ied by conemination ar the sife)
Residents { adult or child) Site visiter
Commarcial o indusrizal worker Trespeasser
Construction worker Recreational user

[ subsistence harvester (ie., gathers wild foods) [ Famer
[ Subsigtence consumer (ie., eak wild foodsy [ Oihern:

* bgs = below growmd serface

'l LT



2. Exposure Pathways: (The answers & fhe following questons will denrgfy

camplete exposire patfways af $he sie, Check cach box where the arswer fo the guestion

i Tpest)

4 Direct Contact —
1 Incidental Soil Ingestion

s sl contaminated anywhere between § and 15 feet bgs?

Dhr peogle s the site o0 is thene a chance they will use the site in the
future?

I btk boxes are checked, kibel i patfoway complate: Gamplste

2 Dermal Absorpoon of Comtaminants From Sod
s sl contaminated anywhere between ( and 15 feet hgs?

Dho el e the site o is there a chance they will use the site in the
future?

Can the soil contaminants permeste the skin® { Contaminants listed below,
of within the graups listed below, should be evalusted for demmal
ahaoaption).

Afsenic Lindans

Cadmium PAH=

Chlordane Pemzchlorophenal

2 d-dichbrophenoxyacetic acid PCBs

Dhioxim SVieCs

ooT

o s

I ! af the bowex are cheeked, Fabal thiv patfoway complete:

by Ingestion -
1 Degestion of Grouwmbwater

Have contaminants been detected or are they expected i be detected in the
grpundwater, DR ane contaminants expectad to migrate o groundwaiker in
ithe fumre?

Could the poiemially affecied groundwaber beused & a coment of fuwre
drinking water source? Plaase noge, anly leave the box wehecked (f ADEC
Fas determined the grovindwater & nal g crrently or reasonably expected
Suitire sonwee of deinking water aeoording & (8 AAC 75350

I bk thee Bvmes are cheeled, Talel thiv pathway complete: Eramplts




€l

2 Ingeston of Surface Water

Have contaminant been dedected or are they expected i be dewected in
sufface water OF ae contaminant apacted o migrae 1o surface water in
ithe fowye?

Could potentizlly affected surface waker bodies be uwsed, comenily of in the
future, 25 & drinking wates source? Cossider bark public water system s
anad private wse (e, durdng residenial, recreationd or abwisience
aefivities).

I bavthe Boxes are checked, label this pathway complete:

3 Ingeston of Wikd Foods

Is the site in an sreathst is wsed of ressonsbly could be uwsed for hunting,
fishing, or harvesting ofwild food?

D the site contaminams have the pobential o biosecumulate {see
Appendix A7

Are sile cmiaminans bcsted whene they would have the poentizl o be
taken up imo biota? (i.e the top & foet of sodl, in groundwater that could
be comectad 1o surfece water, eic)

I dl of the baves are checked, label this pathway complete: _oTeum

Inhalation
1 Inkalation of Ouwtdoor Adr

Is andl contaminaied anywhere between O and 15 feet bgs?

Droy perogle wse the site o is there & chance they will use the site in the
fwture?

Are the contaminants in sodl velatile | See Appendx B)7?

I i o ke Bumas ave cheeled, label thiv patfoway complefe: Complia

2 Inbalation of Isdoor Adr

Are accupied buildings on the sie or reasonably expacied v be placed on
the site in an area that could be sffected by contaminant vapors? (ie.,
within 10 feet, horizontally or ventically, of the contaminaied sodl o
aroundwater, of subject o “preferential pathways™ that promote essy
airflow, like wtility conduie o rock fractunes)

Are volatile compounds present in sodl o groondwater (See dppendix )7

I Basihe Boxes are checked, labal this pathway complete: Comphin




SUMMARY

Complete Pathways

® Incidental soll
Ingestion

® Skin contact with
soil

® Outdoor or indoor
Inhalation

® Groundwater
Ingestion

Incomplete Pathways

@ Surface water
Ingestion
® Wildfoods ingestion




Alaska Dept. of Environmental Conservation
~. __Janice Wiegers, Contaminated Sites Program
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