"Carl Gogolak" To <Jay.Bassin@emsus.com>
<cvg@verizon.net>

02/15/2008 08:29 AM

cc

bce

Subject RE: U.S. EPA Peer Review of Superfund PRG
Calculator

History:

Jay,
| have attached my comments as annotations to both the user’s guide (yellow
balloons) and the charge (blue insertion marks).

| looked at the references, but did not examine the parameters in detail.

Generally, the lJser's Manual is not. It does not explain how to use the calculator,
and does not describe the screen and input options. Without more info, tutorial or
guidance, | would be reluctant to use anything but the defaults. As with many of
these models, the interaction amongst the parameters is not spelled out, viz., if |
change parameter A, should that imply a corresponding change to parameter B?
Should certain parameters be restricted to a reasonable range? Should there be
error checking on the input to prevent gross errors in their values?

There are MANY broken links: some crucial, like the equations in the calculator.
Like many of the models out there, this one tries to include everything. There is
no real discrimination between which factors are the biggest contributors and
should be paid most attention to. There are sensitivity analyses that can be done
to assess such things.

It may not simple or easy to make some of the changes/additions | suggest. | feel
that most folks who are not experts in these particular models will just use the
defaults.

Otherwise the learning curve may be too high.

| hope this is sufficient for the task at hand. If you need something else, | guess
we have till COB today.

Regards



Carl V. Gogolak
17 Crown Court Drive
Basking Ridge NJ 07920

carl @gogolak.org
for really big attachments please use: gogolak.carl@gmail.com

Voice: 908-903-1655
Fax: 928-832-4782

www.gogolak.org

From: Jay.Bassin@emsus.com [mailto:Jay.Bassin@emsus.com]
Sent: Wednesday, January 16, 2008 12:58 PM

To: cari@gogolak.org

Subject: U.S. EPA Peer Review of Superfund PRG Calculator

On behalf of EPA, | appreciate your willingness to conduct an external peer
review of an on-line calculator of "Preliminary Remediation Goals for
Radionuclides in Outdoor Surfaces."

- We are requesting that you complete the peer review and provide me with: your
comments by February 15, 2008.

| am attaching a purchase order, the statement of work/"Charge" to the peer
reviewers, a conflict of interest certification, and an IRS Form W-9 (the IRS form
need not be used if your check will be issued to a corporation; if it will be issued
to you as an individual, we are required to have it unless we already have yours
on file). '

Please return the conflict of interest certification as soon as convenient (not later
than when you complete your peer review). Electronic submission is fine (either
scanned signature or digital signature is acceptable).

Access instructions to the on-line calculator are provided in the SOW/Charge.
Please contact me right away if you have problems accessing the site. We would
appreciate it if you do not circulate the site, users name, or password.



While it is not germane to the peer review, | would appreciate it if you would keep
track of how many hours you put into this peer review and let me know when you
complete and return the purchase order for payment. This will assist us in
designing future peer reviews.

Don't hesitate to call or email me if you have questions. Once again, | very much
appreciate your willingness to help make this tool a better product.

(See attached file: Peer Review PO Gogolak.pdf)
(See attached file: SPRG Peer Review Charge 01-16-08.pdf)

(See attached file: Peer Reviewer Conflict of Interest Certification.pdf)

(See attached file: IRS Form w-9.pdf)

N. Jay Bassin

Environmental Management Support, Inc.
8601 Georgia Avenue, Suite 500

Silver Spring, MD 20910

301-589-5318, ext. 31

301-589-8487 (fax)

jay.bassin@emsus.com

-

www.emsus.com users_guide_011 4200?;& cvg annotations. pdf



800Z/S1/1 [unys-apmd ssasnjao8 quro-Bids-eda/sduy

SNy Eagsiisisgz_sgsuaaxcasuﬁ;!as d ouds 5 Sy
JERUBIG 811 JO UO[IEN|BA SR J0G SISIBBNS AENsn DS wynep S Wy P AR 3y .u.a...__.-_a. Ippnds-ays Jo
I..!:-.ltu;.‘:.i.lkn Inoqe afpemoly WIS ii-gﬂﬁiggggugﬁl! anmeosd Bq o) peulisep we Jey (Sa0epns apisno

pagy) Epai MPURSS 0] APYY ANSOMNE L URPURS, WiIM SI0108) BO0IS PARPUSLALICON YT JUBLING SBUIQUICD S)Sqam SLL

“Apny5 Aypqrses,) Jo ol n.en.: e ® 5% \PnE u!ux..m!am!.ii:!ﬂa 1) ) PRPAEL 3q PinoS

SOYdS By o of Yoy o ua| M Y| pasn Ansodca puR Su| Apeap &y
eyt 5 Y Ei?ﬁ.,lﬂ.ﬁtgﬂ.g?n o0 Pasn ] [00] FERQEIER §|4] F0UD SHUN SERW PUR AJJA) Ea_ton U] $DH4G Sjussacd
Jooy DSEQEIED SjL SUCRIPUGD AWy Jubsaid JRA Sy aunsods me, PUR SFWEIND NSIDNS HIEEP U0 PISRY IR FDHAS PIPUBLLOINI PAZUESURS BUL

‘pRIBpIEUDT
BB spays duaboupses-uby pue NusBoupues goq YI)YM iog |Uein 1) ydadxs ‘STARUR p||IINUOIPES JO) PRSPEUCD 10U AR Agesausl spaye djusboupues-uoy

“IEVAH wouj 208 pIsn 5:0000) #00j5 SOUED "NUBRHWEIUDY By} Jo Apjusbousues syy uo
PSR ik SUPIPNLORES o} SOYAS PasEq-y81s papubLda) B ‘20138 9dojs urld PUNCIB PUR FWNIGN 195 \AOG BUISH SAMOM PUE UARISA) Ja) PAIUDSIID AR SIS

Eiae}_gﬂ 559!!.?8.9.!.3{

“SDYIS

!gs:ga_asiignﬁnﬁ.ﬁ E%E Byl AJIPowW 03 ARIGR Bu3 SBPAC JOIRINIET DS BSOS dyrads
dejasap o3 Japuo | A 5 Apeuscy PiAIp! Pugaq WnSodKs Sy pUER 'Sudjjduwinsse S0Pl ‘SIPIW PRRUILRINGD JPRSCS
B “ausUC JUBsAId IR JEUN SEP|PRUsIPR) Byl ud yhpeuunug .-._. By} INOGE Sudpsanb HUBLIEHURY FIMSUE PINOYS LI0TEREEE LBAIMOL JXBTU0D JYpads-aqs § U SOHYS
JYpads-ap|anunpes 198 o) sapu0 ] (oY) uowsdeg 4o ...3.& G W HIAD] UOREPALID PAEE ASIEWINN AUE JUSLSSISSE FEU SISO S WAy UOReWIG)| JYRRCS
@S uo paseq S ey Bupnp 50 [y 8y o pua 392-.. s wely Apaw Supdads je soyds Amuap o) 8 seob A6y ypeasdde aul
UDRIPUED BINEOO0XR
IPfaads Japun sanjea Ayoiay 8% 300 PASRG-HSH 3Q UE 1001 IERGEINP S| O SN0 G pUE ﬂ.u..m.euuisa!_eus
W {5120 5|9A3) JuRUwEIICS _.i...._.s... Snam Bupuig 39S 58 1Pns SuopRnBRs (MUIWUORAUS SYI0 AQ PF SI|WE UCRENUASUDD FPNI3UL FHVHY SUORRIUSIND
paseq-ysu () pue (suvdy) Y ayejedasddy u_-q JRAIEY IO 39qeapddy [FRUMOD U0 PISEG SUDRRNUACUD (1) SE0UNOS [RAAUSE oM WOy A8 AR SDBAS
el 1= 1 YIS 355 PRnoys Buiusanss pus uswdoRARp SudS APNIS S4/Td u Bung pasmped mep
-ays 33._3_ o.ﬂ!...:iae?u wfoud & jo aseyd Buidoas 3u) 32 95N [SRNA 40 PIPUILRLOIIY

N 8.!3»::2-..!:3&52.!.3- Bn-!x!m.ra._. B igzanrr_mu«n nningug?
ST AR SR N T § uo paseq ® JOIRFOED SIUL

wopebpsaaul SN JwRUEM
2000 WHoUED RPUed JO SIURUIWRILGD PUR SEISE AURUIP) 0} Sanjea BURLIADS JARBAISEL0D PISRO-HSU MR SDHd 'dIN M SpUN AgeRusn

“SPRS PUR SY|EMERIS “Sl|em BUIPING 3RS0 “Sqers BugbEng S8 YINS SI00LNS IPISING AUy SRR O3 5| JOIRINIED ST 4O UMW YL
‘MNSOXD FAHIOM PUR [RRUSPISR

SAHAS papuslicsay (545) 20008 BOOE 0 WG} BLY ) UORELLO) AJPISY PUR LeRRULLIGH JNSOCXS JuqWod IR fuonenta panpiepUs woy

Qi B_..uzzu aunsodae WHWREW Sjqeuostal e (s9uds) 5908 uonepawsy Asrunumasd SIRUNE JOOPING IPENUIPR) PAIPURLILIIAI 53] “AesEn

uopanponul "L

‘ssaooud Bupuas.os |jos 532_.33_ln eRuajod 5, [9pow YIes o U S3pREU| pue 03 Spow ay)
ue ) 50 SIIERENS BEUTESE 55 au jo [sabed 57 ‘GNERE H04] WEESURI| ple 30y
drvs podau Sy “SIp|PNUG|PR Jo) SEPow podsul) pue 5»:2 PAIRINIESUN Ay 0
Iiey e
sapaw jo asn 3L ‘paryies 2q ppays i
Bujusass Ap SUBLEAS € 3q 0] PAPUSIU| $ IOIOMED GIM S

A uij papiaasd LoELLISL| B
A _.B!..u-avo‘!. %ntoar.n__.._. _!u_.leaB,. _ﬂn
feuy] - suepng

.E!Ix...ls ...:1....«....3..!..%2._5

"S1).0p 0} MO POUIBIC® 5| QI6UM 0] J6pEa Jojou e P e

Wd 91-85°€ 8002/PL/E @B B umny @ B 1913 peIou o osjE pINOYS 3|
8joN ‘pelgns Joinio
yejobog pen Loy =8 ‘aumny oyl U) sourpind pepuswALesal Tl oBuTys Krw a3
PUT |10 [RUONEN B SPUSILY Yd3 Moy uo Kunuaucs peyEnBes puw ajgnd
Hur) ueNog' Oti® SPING %1950 OUL UTIS Y43 0 SoUTRING opircid SPIND SOEN DELS SHIINNUCIREN UL Uf IN0 168 sajalod UL
Nd 91L:85'E BODZ/VL/Z B1Ea ‘ypwoudde peiseies ey 10} pepiAcd LofELE|dxe
sjoN Josfgns o dd !:3-!!9!.%82 ISIRIAIRU 18 peAess) siu
yejobos pes Loyimy 33!:!!-8:!:-%!:53;83 dde yons Kuw Jo uofd) uw ssn
0] Jepsym, Faep sil “(ssumpind ey u) Sepow pus !....tel...!.ni‘!.g-i-g Be) seys sypeds
; SI0W 8q 01 punoj eq K HE Jo) dde “sepru Bugpuig y 10U seop UL "SE)S YISHID W
MU ueyoIg esusdend o) Jusiwisistse We &3 1edeey ipm s 83 Bupn 19eq £ V4] Uo peeeg ddw Yuo) ses LIETH

Nd 91:85'E B00Z/V1/Z ST seue
8joN 1pefgng 1esig
yeobog) ey Loy ORISR 04 FI00Y

T uwm..mM 3pIng $,1957

(9uds) sedelns JOOPINQ Ul SSPIIPNUCIPEY 10} S|E0H UonEIpaaYy Aseulltiald
|Wjys-epinb sJesnj/Aob |uio .
‘Bads-eda//:sdyy uo sjuswwo) jo Alewwing s o . RS R USSR AR S 25

VUBLUSEBESY HEiy ONURBLD DUR BISEM /, \

PaNsY i MER S TUAN NG 8,050 Yoakag ONdS HUOH OHdS

U T AIRRT A 1 e
Brrirvirk iy Bk it oty

61Jo 1 a8eg VdASN | AIMSO | uawmssassy ysry dnuea[) pue ajsem | S|00], pue saseqeje(



Databases and Tools | Waste and Cleanup Risk Assessment | OSWER | USEPA Page 2 of 19

Investigation, and provide initial cleanup goals, if appiicable. The recommended SPRGS should be applied in accordance with gusdance fram EPA Regions.
2. Understanding the SPRG Wabsite
2.1 General Considerations

Generzlly, thess recommended SPRGs are isotope concentrations that comespond to cortain levels of risk In dust, streets, sidewalis, finlte slabs and bullding materials.
Slope factors (SFs), for a given radisnuclide generally represent th risk equivalent par wnit Intake (i.e., Ingestion or Inhalation) or external exposure of that radionuclide.
In risk assessments, thasa 5Fs normally are used In calculations with radionuclide concentrations grd as=s STITFGUTS (0 ESGTAtE cancer TOM exposure Lo
Tha mey be to generate SPRGS espuiiied level of risk. 5Fs may ba spacified for specific body organs or tissues of

b

Ja trWiective dose equivalent. These SFs may be muttiplied by the tatal activity of sach radionuclide
Inhaled or ingested pe A 1 oTE concantration to which & receptor may be exposed, to estimate the risk to the recepter. Cancer siepe factors from

2.2 Slope Factors (5Fs)

EPA classifies ail radionuclides as carcinogenic to humans. The radionuclide table from HEAST lists Ingestian, inhalation and external exposure cancer siope factors {risk

for total cancer dity) for In; units af {pCi). Ingestion and inhalation siope factors are central estimates In a lnear
model of the age-averaged, ifetime attributable radlation cancer incidence (fatal and nonfatal cancer) risk per unit of activity Inhated or ingested, expressed as risk/pCi.
External exposure slope factors are central estimates of lifetime attributable radiation cancer Incidence risk for each year of exposure to extemnal radiation from photon-
emitting radionucides distributed uniformiy In a thick layer of sall, and are expressed as risk/yr per pCligram soll, When combined with site-specific media concentration
data and appropriate exposure assumptions, slope factors can be used to estimate lifetime eancer risks to members of the general population due to redionudide
eXpasures.

2.2.1 Whaen To Use “+D" SPROs

Several of the isotopes are lsted with & “+D" designation. This designation indicates that the 5F incisdes the contribution from Ingrowth of daughiter isatopes out to 100
years. The Intention of this designation ks to make reallstic PRGS by Including the contributions from their short-ived decay products, mssuming equal activity
{l.e. secular with the principal or parent nuclide in the environment. (Note that there is one exception to the assumption of secular
equilibrium. For the inhalation siope factor for An-222+0 reported in the table, EPA sssumes a 50% equillbrium value for radon decay products (Pa-218, Pb-214, BI-214
and Po-214) in ir.) Bafare applying PRGE to & site, it should be determined If the isctopes present ars In secular equibrium, If the isotopes are faund to be 5/
equilibrium, the +0 PRGs should be used for the parent Isotope and the dawghters included In the +0 can be Ignored. If the Isotopes are not in secular equiibrium, G
should be applied for sach daughter fsstope. However, In the absence of empirical data, the “+D" values for radionucides should be used unless there are corpdel
reasons not to.

Far example, if analytical data from a site reveal that Th-228, Ra-224, Rn-220 are detected at a site and that they are In secular equilibrium, the PRGATor Ah-228+0
should be applied and the Ra-224 and Rn-220 can be Ignored.

Another example could concemn a decay chain in secular aquilibrium ke Th-232. Even thaugh the decay chaln for Th-232 is very long, there Is ngAh-23240 slope factar.
In this case the PRG for Th-232, Ra-226+0D, and Th-228+D should be used, If no part of the decay chain is in secular equilbeium, the user sheisd use ghch of the PRGS
far Isatopes In the decey chain that have siope factors {e.q., Th-232, Ra-228, Ac-228, Th-22B, Ra-224, Rn-220, Po-216, Ph-212, B-212, Pp212, and Xi-208). If part of
tha decay chain is n secular equiliirium, then the user may use that particular +D slope factor that covers that part of the ‘decay chain, #nile using e slopa factors for
tha othar radionuclides.

2.2.2 Associated Decay Chains for “+D" SPRGs

Selected radicnuclides and radioactive decay chaln products are designated with the suffix "+D" to indicate that cancer risjEst
contritutions from thelr short-lived decay products, assuming equal activity concentrations {Le., secular equilibriupd] with the p
environment, For all radionuclides without the “+0° suffix, only intake or external exposure to the single = ,
designation include the entire decay chain to the stable terminal nuclide in the slope factors. HEAST provides a tatyd of +D radicnuchides
years. This table provides the assodated decay chain inciuded and the terminal radionuclide used In the slope fa This tabie Is reprod

thesy’ radionudlides include the
cipyl or parent nuclide in the

/15t with & +D
at decay for longer then 100
d below.

rincipal Radionuciide (half-life |/ Half-life

..ﬂ...-:._aw. Radlonuclide

N years Assoclated in {years)
lAm-242m+D (152) Am-242, Cm-242, Np-238 i Pu-238 [l 877
Am-243+D (7.4E+03) Np-239 7 Pu-239 ] | 2.40E404
INp-23740 (2.1E+06) Pa-233 \ U-233 \ 1.6E405
Pu-244+D (B.3E+07) U-240, Np-240m Z Pu-240 7 6.50E+03
Ra-226+D (1.6E+03) An-222, Po-218, Pb-214, At-218, u_.nw&\ Po-214, TI-210 3.2\ 2
R2-228+D (6) Ac-228 \ d..\ma :
J-235+0 (7.0E+08) ;.w\ _X.ﬁ: 138404
U-238+D (4.56+09) Th-234, w«.\».wa__._. Pa-234 \ u-234 e

Ingestlon and inhalation slope factars are missing for some of We +D isctopes. These have not been darived yey Usa caution when selecting & SPRG to make sure that as
many routes of exposure are accounted for,

2,3 5PRG in Context of Superfund Modelixf Framework

This recommaended SPRG calculator focuses on e application of generic and simple site-specific agh
‘concentration levels that are designed RGs for a 1 = 107% cancer risk standard are provided by viewing

oaches that are part of a larger framawork for calculating
it with risk based criteria. Generlc recom:

either the tables in the of this caleulstar or by running the SPRG Sear ”mm of this calculator with the "Get Default SPRGS" option. Part 3 of
the Sall Guldance for Technical provides more ThfEFmation about more detalied approaches that are part of the same
Tramework. )

Generle SPRGS can be fram the same equations presanted in the site-specific portion of the caloulator, but typically are based on & number of

default assumptions chosen to be protective of human health for most site condltions. Generic recommended SPRGS can be used In place of ske-specific SPRG levels;
hawever, in general, thay are expected ta be mare conservative than site-specific leveis, The site manager showld waigh the cost of collecting the dats necessary to
develop site-specific SPRGs with the potential for dertving a higher SPRG that provides an approprate level of pratection,

https://epa-sprg.ornl.gov/users_guide.shtml 1/15/2008

Page: 2

Author: Carl Gegolak

Subject: Note

Date: 2/14/2008 4:02:36 PM
_Broken Link

Author: Carl Gogolak

Subject: Note

Date: 2/14/2008 4:05:45 PM
_.Broken Link

. Many of thess links say authorization required.
~ Why is this since | already entered a password?
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Far a graphical representation and brief description of the routes of exposure far each expasure scenario, click on the name of the exposure scanarias belaw:

Resident - 1o Settled Dust on Qul E.-Inu

Resident - External Exposure to Fl Bufiding Materials
Resident - External Expesure to Fl m.aau Dust on Qutdogr Surfaces n o #
Resident - External Expesure to Fl Finite Slabs
BResident - 2-) External Exposure to ml&nggﬂ;nm-lﬁ L”.bp
Dutdoor Worker - o Settied Dy n.Qutdeor Surfaces
DubouC Warkar -3 Divees Externos Exbisia to Frocd Bullding Materials Author: Carl Gogolak
Dutdeor Worker - 3-D Direct External Exposurs to Flxed Settled Dust on Qutdoor Surfaces Subject: Note
Qutdoar Worker - 2-D Direct Exi EXRusure to Fixed C Finite Slabs Date: 2/14/2008 5:08:14 PM
Qutdear Worker - 2:0 Direct £ Lpusure 1 g Sellled Dusl an i o 51205 There are 5 rios in the p g section, it would be better to have these links assoclated with the "aguation
Ind Work Settied Dust on Qutdool riaces q
D e 3 e et e AL Bt sterals bullets” rather than just lumped together as 53__ are now.
Indoor Worker - 3-D Direct Ext .
Indoor Work 2-D Dir Ext 1o Fixed C; &
indosr Worker - 2-D Direct Extarml t Fixed Setting Qishs ® Author: Carl Gogolak
Subject: Note
4.1 Residential Surfaces == m Date: 2/14/2008 5:20:21 PM
The asa_.saouqania_ al o uddd s el nted here, contains B TpRTTepalbacys 10 BXpOSUre routes: TThe sheer number of parameters is overwhelming. | suggest that you hyperlink the inthe ion to their defi
Inci ti o
exposure s_"_m_.w_.i._s ﬂ_.uv%as%n__ Lt w_ﬂ.sn -:..ﬂ“ -o_._..ra“.__.nﬁn dertal r.u.ax.. ge-d) inhalstio ﬁ default values.in Table 1.0therwise it just gets too hard to follow.
e jed “
a5 L Author: Carl Gogolak
_ Subject: Note
Tr.. _.._E.é+ i Date: 215/2008 7:55:31 AM_
. Explain the h this ion and those that follow,

Explain where they will be found in the 38522 and whether or how they should be combined

_.ﬂ..._ e _wl_ ﬁJ| T (M1 1 _.33..;.

Date: 2/14/2008 5:13:13 PM
4:8- ?S Ecsao:u seem fo vary only with the depth of contamination. This is not readily apparent and causes some

E _?t
Use one equation and state which paprmeter changes and why.

ﬁ Fara Forr-ser A (1.0) ﬁua u _ e J..lw ...la?&..ﬂt_,ﬂhuaon
ot

TS5y (05 ]4ETy ﬂ.la:a_a. a_mL”“..[.J Hl_i-|\__

ﬁ
e

.ﬁ%w"_—i.ﬁﬂw.s.n.!iﬁ aﬁ.s%i 0,

@3re In pClcm?, The units are based on area because the SF used is the ground plane for external exposure and
_._..ooiun!eg 5t on surfaces and subsequent hand to mouth transfer events. This equation i for values of k that
_n_a!;t.s_u not quantified to aveid division by zero,

The _.E._Eisw_f.c_wg:.!in
the Ingestion route is based o _._IE
are greater than 0; whan k=0, th

o st (4 o G
The rasulting units for this recommendsd SPRG are In pClfg. The units are vnuua n mess because the SF used [s the sofl velume for external exposure,

° 3-0 Exposure to Direct External Exposure {Materials with fed contamination st Lem in outsice walls, straets and sidewaiks using 1em sall volume toxicity valuns)
— ottt
Br-1om
ton[ )5 et o e 0 ?.., AR CROR
T..: L5 by, (10} c~£&| “GSH (0.4 u_ ‘-n_.a
The resulting units for this recommended SPRG are kn pCifg. The units are based on mass because the SF used is the soll valume for extarnal exposure.
* 3-D Expasure to Diract Extemal Expasure (Materials with fixed contamination at Scm in outside walls, streets and sidewalks using Sem soil volume toxiclty values)

e (il
m,?.mn.h u E .!.—_‘.l ;Fﬁ Ten ™t e Foer se 1 ﬁ—..ﬁjﬂmﬁs‘.!u Fd_.l.‘lux.ﬁﬁ ; w

free (2] oy e, () o] () e
The resufting units for this recommended SPAG are In pCi/g. The units are based on mass becawse the SF used is the soll volume for external exposure,

a u ] mwvaai o Direct External Exposurs {Materials with fixed contamination at 15cm In cutside walls, streets and sidewalks using 15cm soll volume taxidty

P Tha, (rews ) .r.!u_
e?_we... SFent-15cm ﬂu__u__q mn ¥ ot Forrsen £ 08.8 iiuxhlﬁu.h:.bua—‘.&.,i.

—:._ LIS hours ). i, 1.y, H.!!_..J Gty (04 ._ (s ) feumr
The resulting units for this recommended SPRG are in pCl/g. The units are based on mass because the SF used Is the soll volume for extarnal exposurs.

* 3-0 Expasure to Direct External Expasure (Fixed contaminated dust on surface of outside walls, streets and sidewslks using ground plane toxicey values)

https://epa-sprg.oml.gov/users_guide.shtml 1/15/2008
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The resulting units for this recommended SPRG are In pCYg. Tha units are based on mass because the SF used s the soil valume for extemal EXposure.
* 3-D Expasure to Direct External Expasure (Materials with fixed contamination at 1om in outside walls, streets and sidewslks using 1cm soll volume taxicity values;

po— focty ih.lﬁrl:..m%_

vl ......i_mmiﬁ_:s._.:..a;.,x_...?whawé...?!.,ﬁ_ﬁ -

Page: 6

OSF, (L) <ACF u.-?m..._.ta \T.f Hﬁ A%l..ﬂ.._,f!
The rasulting units far this recommended SPRG are in pClfg. The urilts are based e mass bacause the SF used Is the soll volume for external expasiire. W,."-.__NM o_ﬂ_soena_uw
3 ul &
Date: 2/14/2008 5:16:54 PM
~ Again, same comments as for residential

* 3-D Exposure to Direct External Exposure (Materials with fixed contamination at Scm In outside walls, streets and sidewalics using Scm soil volume toxicity values)

8y pomsom| 22 !..a.u..-...,@w

s .“....x.,.:m _ hﬂ_;a,.}.?r:_.qnqﬁwjéa P ....:LH..WWL

GSF, (L0 <ACF (5,0 }x Td.:( H.:.. Awﬁ- u.ﬁﬂﬂuaﬁi‘ Peump
Tha resulting units for this recommanded SPAG are In pCIG. The units are based on mass because the SF used is the sofl volume for external Exposure,

* «.w.W.uua.___d %o Direct External Exposure {Materials with fixed contamination at 15em in qutside walls, streets and sidewalks using 15cm sodl valume tox
el

oty ot () ]
s Ei._wﬂ:—ﬁmu_\ﬁeﬂu__.—e.ai-ﬂ?ﬂ__ “Ely AN“.!J "EBy ﬂ«;.x%w.
s, (10jeacr (Lo 1o M _.:t [ane .m&ﬁwg
The resuiting units for this recommended SPRG are in PCYg. The units are based on mass because the SF used |5 the soll volume for &
* 3-0 Exposure to Direct External Exposure {Fixed contaminated dust on surfaces of cutside walls, strests and sidewalks using grou
SPREY pom, Tun_ ) i i F..L
P e ] n_l.—meouﬂnw:;._8:!..u:m:_:.AEH-.!.TFEH!,A%.“'!-.
nn.a:,..i__:.suﬁ.d.r..u.n_f mudllu:hﬂjulautg
The resulting units for this recommended SPRG are In pCijem?. The units are based on ares because the SF used is @round plane for extemnal exposure.

* 2-D Expasure to Dirsct External Expasure (Materials with flixed contamination in 8 finite slab using infinite sofl v
TR b, (25 years)ch 11.|.;L

SPRGy

EXposure.
ne toxicity values)

o

!n”.w.!L a u Sy _ﬁmu ___ﬁ_u_,.sx.!ai.i.m.. BT (25 o) _,
6P, (LOJALF \H. <M u T, holn.daliw. Tﬂfﬁfu

The resulting units for this recommended SPRG ara In pClg. The units are based on mass beca & SF used Is the soll volume for external expasire.

* 2-D Exposure to Direct External Exposure {Materials with fixed contamination In a finkte slab em depth using 1cm sod volume toxicity values)

SPRG; (et i.)'woﬂluuxv@u
bt Wﬂa...n..—ﬁulﬂ P”.u_..noa__»x,.‘i_.ﬁ.ﬁ .mmlﬁu»”."iu.wu: [25 e ..Tﬂ.-wu

...Ho:.&r.n.x_‘_n...zw.m-: H-I.wﬂ! Aﬁw
The resulting units for this recommended SPRG are in pCi/g. The units ars bas mass becausa the SF used Is the soll volume for external exposure.

* 2-D Exposure to Direct External Exposure (Materials with fled contamination/n a finite slab at Scm depth wsing Sem sall volume towiclty values)
TR nt,, (28 yeoes )b L

w1
snu.wol.auam
[ risk | IR 225 1 duy
ﬂg.ws—mﬂzq__:ﬂ..ﬂ:aiﬂﬁ. .2.-% u.-el.uuﬁl...ﬁmﬂWA
nﬂ.?-v._.n_..m_.a..fu,.__..ﬂ..ds‘lfl (o
The resulting units for this recommanded SPRAG are In pCl/g. units are based on mess because the 5F used |s the soll valume for external expasurs,
* 2-D Exposure to Direct External Exposure (Materials with contaminaticn in a finite slab at15cm depth using 15cm soil volume toxicity values)
k|t
PG o (B s 7 bl hﬂu

U 3 ) o S = e
G5, (LD #ACF T.-&i _,.

!\_,H :a!‘-
355 days,

The resulting wnits for this recommended 5P| i pCfg. The units are based on mass because the SF used i the soll volume for extermal exposure.
* 2-D Exposure to Direct Extesnal Exposure (|

Is with fixed contamination in a finite slab using ground plane toxicity values)

i .w:....u:u!_._v.-mmw

I._uu.w..‘sﬁnl._qu.wna :mu\ﬁ-ﬂ SR Hxﬂﬁauvﬂz s It_._.,ﬁw..mﬂu.

e, (2.5 )
The resulting units for this nded SPRG are In pClfem?, The units are based an ares becauss the 5F used s the graund plane for external exposure.

4.2.2 indoor Worker
The Indoer worker land use tlon, presented here, contains the fellowing exposure pathways:

’ sure to cantamination deposited on strests and sidewalks Ingestion, I af and external exposure ta lonlzing radiation from
ﬁa dust using ground plane toxicity values)

https://epa-sprg.oml.gov/users_guide.shtml 1/15/2008
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rondway classes. Simple wabsite navigation instructions are svallable. To quickly get to the functional class infarmation make sure the “Highway Infarmation® tab Is
selected and then make sure the drop-down-menu under “General Maps® indicates *Functional Class®. Now the Lser can use the zoom controds to reach the area of
Interest, This resource could be consulted to apply ste-specific Inputs for ealeulating ADTV and SLF for & risk Furthar 5p! «can be found
by consulting the contact list.

4.3.11 Area Correctian Factor

Page: 12

The RAGS/HHEM Part B model assumas that an individual |s exposed to a source geametry that s effectively an infinite slab. The concept of an Infinite slasb means that

the thickness of the contaminated zone and its arial extent are sa large that It behaves as If it wers infintte In its physical dimensians. In practice, scll contaminated to a

nni.uui!._. than abeut 15 em and with an aerial extent greater than about 1,000 m? will creste 8 ragiation feld comparabie to that of an Infinite siab. (1.5, ES

Author: Carl Gogolak
Subject: Note

Date: 2/15/2008 2:35:48 AM
To .uﬂ....:aisvn._n fact that in most reskiential settings the assumption of an Infinfte slab source wil result in overly consenusvd S5is, an adjustment for source area - .Link refers to Table 5.1,
Is ta be an to the Part B modal. Thus, an area correction factor, ACE-+=T Geen added to the calculation of recommended i
A Dl iE . nted for all isatapes for the 3-D Is there supposed to be a Section 5 in this user's manual?

SPRGs. Because of the lkely variation In the dimensians/geometry of cutdoor surface contamination, 2
Exposure moceis addressing outside walls, streets and sidewalks, For the 2-D exposure models addrmSzing finite stabs, the ACF is made varfable by isotope and area for

site-specific analysis. This calculator allows the user to select from B different slab aressr@s, If no ﬂu‘ Is salocted for the fnite slab analysis, the ACF from the most
protective siab size Is selected. For further information on the gdedvgtion of thatd bpe-specific/anea-specific ACF values for 2-D slabs see Contaminated Slabs. For a
description of other EPA defouit ACF values, fallow the lik here, (= |

4.3.12 Surfaces Factor

The 3-D direct external exposure aquations (bullding materials and dust) withaut Fsyay 878 single surface equations. The surfaces factor, in the default and site-specific
equations, are based on exposure to 2 vertical surfaces (outside bullding surfaces on aither side of & street) and a horizontal surface (road and sidewali), This calculatar
uses the relationship betwesn the dose rate for ina outdear sstting and dose rate coefficients far &n kfinite source to caloulate a
surfaces factor (Fgpp). The dose quantity evaluated is the air kerma rate ene meter abave the sidewalk. The cutdoor surfaces are assumed to be contaminated to the
same level. Locations In the midpaint of the sidewslk, next to the bulidings and in the middie of the street for buliding heights of 12.5, 30, 58 and 150 and 200 feet, were
medeled ba account for the dase contribution frem multiple surfaces. Further, photon energies of sach radiclsatope were incorparated into the modeling, Please see the
attached POF file for detalled explanation of the process, Side Walk Dose Rate shows that bullding height doasn't effect the dose rate significanty after 150 feet, The
above link shows & table of the Fr o, values used In this calculator for each radialsotope. Fy, . values were calculated for each posttion-specific and bullding-height
spedific combination.

4.4 Supporting Equations

There are bwo parts In the above land use squations that require further explanation. First |s the uss of the radionuclide decay constant AV? Sacond i5 the variable
particulate emission factor feature of this caleufator.

4.4.1 Radienuclide Decay Constant

Each equation (where appropriate by media) has a decay canstant term which s based on the haif-life of the Isotope Arv. A Decay constant (0.693/half-life In years).

The intention of this term s to derive realistic SPRGs for isatopes with relatively short half-lives, compared to the axposurs duration (ED). The term (1 - -,r: takes into

account the numbear of half-lives that will ocour within the ED to calculste an appropriate valus, Definitions of the Input vartables are in Table 1.

4.4.2 Partliculate Emission Factor (PEF)

Twa particulate emission factors can be selected for this drivan and the wind driven emisslen factor.

4.4.2.1 Mechanically Driven PEF

This equatian allaws the user ta input vehicle weight, road dimensions, distance traveled and time. Afthough developed for unpaved roads, this equation can be used to
simulate emission factors after an inddent, The receptor Is assumed to be exposed ta in the form of matter with an asrodynamic particle
diamater of less than 10 micrans (PM10). Fugitive dust emissions are generated by vehicle traffic on reads. In addition, fugltive dust emissions are generated by wind
blowing on surfaces. PEF for wind erosion emisslons are assumed to oceur at the center of the amission source. The ambient alr dispersion of emissions, therefare, is
diffarent for these two classes of emission sources. For this reason, the PEF for unpaved road traffic and the PEF for wind eroslon are calculated ‘separately.

The fallawing fugitive dust emission equaticn represents approximations of actual emissions at a specific site. Sensitive amission model parameters indude the soll siit
centent end molsture content. St is defined as soil particles smaller than 75 micrometers (Fm) in diameter and can be measured as that propartion of seil passing a 200-
mash screen, using the American Soclety for Testing and Materials (ASTM) Methed C-136. Sall malsture content Is dafined on a percent gravimetric basis [(g-water/g-
scil) x 100] and should be approximated as the mean value for the duration of the construction praject. In genaral, soll sit and molsture content are the mast sensitive
model parameters for which default values have been assigned, however, site-specific values will produce more accurate modefing results. Other emission model
parameters hava not been assigned defsult values and are typically defined on a site-specific basis. These paramaeters Include the total distance traveled by vehicles,
mean vehicle walght, average vehicle speed, and the area of roadway.

Mean vehicle weight (W) In tons is calculated by determining vehicle welght classes and numbers in that class. An example ks presented below for site specific data, Tha

dafault mean vehicle weight selected for this calculator Is 3.2 tons based on page 4-285 in FOR CRITERIA
AlR POLLUTANTS 1985-1955. EPA-454/R-01-006. However, there is wide warlation in vehice weights when considering Industrial faclities. AP42 supporting
documentation reveals in Table Ai-§ that the mean vehicle walght can rarige up ta 42 tons, Site-specific shauld be or The table is
reproduced below.

https://epa-sprg.oml.gov/users_guide.shtml 1/15/2008
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1994 - 1995 Acting Director, Radiation Physics Division, USDOE/EML
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Dr. Gogolak conducts experimental and theoretical studies of ionizing radiation required for preventing,
protecting against, and responding to radiological and nuclear events. His earlier work included research
on the impact of non-nuclear energy technologies on the environment and the effect of diurnal radon
progeny concentrations on terrestrial gamma-ray exposure rates; testing real-time monitoring
instrumentation for ®*Kr releases from nuclear reprocessing plants; developing the first mobile computer
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Dr. Gogolak was a member of a team which developed statistical procedures for the Multi-Agency
Radiation Survey and Site Investigation Manual (MARSSIM). This team was awarded Vice President
Albert Gore's Hammer Award for Reinventing Government. In addition, he developed statistical methods
for linking data quality objectives and measurement quality objectives for the Multi-Agency Radiological
Analytical Laboratory Protocols (MARLAP) Manual. He developed the kriging methodology used by the
National Cancer Institute to determine the thyroid dose from "'| releases from atmospheric testing in
Nevada during the 1950's and 1960's.

PROFESSIONAL ACTIVITIES

Dr. Gogolak is a member of the National Council on Radiation Protection and Measurements Scientific
Committee 64-2, A Design of Effective Effluent and Environmental Monitoring Programs. He is a co-Chair
of the Council on lonizing Radiation Measurements and Standards subcommittee on
Public/Environmental Radiation Protection.

He is a Fellow of the Health Physics Society
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