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I. PURPOSE 

This TAGH descri~es the policy and procedure to be 
followed by Division of Hazardous Substances 
Regu~ation, Bureau of Radiation staff in evaluating 
cleanup plans for soils conta~inated with radioactive 
materials. 

The purpose of this cleanup guideline is to provide 
for: 

( 1.) protection of public health and the environment, 
and 

(2) consistency in implementing relD.edial actions at 
sites contaminated with radioactive materials. 

II. POLICY 

The total effective dose equivalent to the maximally 
exposed individual of the general public, from 
radioactive ~aterial remaining at a site after cleanup, 
shall be as lo~ as reasonably achievable and less than 
~o mre~ above that received from background levels of 
radiation ~n any one year. · · · 

The radiation dose received from an exposure to soils 
conta!l'linated by radionuclides ~ill strongly depend on 
the.time of exposure and pathways by which the 
radio~uclides or their decay products can come ~" 
contact ~ith an individual. For this reason, the 
esti~ated annual dose resulting from exposure to any 
residual radionuclides in the contaminated area is the 
basis for establishing site-specific cleanup cri~eria. 
The dose esti~ate is to be based on the contaminating 
radionuclides, but not on background concentrations of 
any radionucl1d~s that may be at the site- 63cKground 
radiation refers to: 

( l) local a=ea concent~ations of naturally occurring 
radionuclides, 
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(2) cosmic radiation, and 

(3) radionuclides ot anthropogenic origin \Jhich have 
been rQgionally dispersed and are present at low 
concentrations (such as fallout ~rom the testing 
of nuclear weapons). 

, 
III. PROCEDURE 

The process of determinin9 the appropriate cleanup 
requirements will generally involve measurements ot 
radioactivity at the site. laboratory analysis of soil 
samples for concentrations of radioactive materials, 
modeling of expected doses based on the measurements 
and analyses performed, and eval.uation of site 
remediation alternatives. The modeling will require 
determination of site characteristics critical. to the 
migration of radionuclides, and vill need to be 
referenced to reasonable scenarios for current and 
plausible 'future uses or the land. consideration of 
the time period during which the radioactive material 
is expected to persist at the site ~ill be important ~n 
the selection of scenarios for land use. The esti~ated 
dose limit of ~o mremjyear refers to land released for 
unrestricted use. If unrestricted use scenario ~ 
calculations result in dose estimates that are greater 
than 10 mremjyear, it may be necessc;ry·to invoke 
institutional controls and/or deed restrictions so that 
actual doses from allowed uses are not Iik~ly to exceed 
lC mrem/year. 

A; Dose Analysis Methods 

Analvsis ~ethods used must be acceo~able ~o the 
DEC Division or Hazardous Substanc~s Regulation, 
Bureau of Radia~ion. The methods used should be 
appropria~e to ~he complexity of the con~aminated 
site and to the potential fer harm. The primary 
criterion is that ~he analysis yield conservative 
results, i.e., 't:he res"Ul't:s of t:.he analysis, must 
predict doses no lower than are likely 't:o actually 
occur. This principle should be applied to both 
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the analysis methods and to the site-specific 
inputs required for any models used in the 
eval;uation. 

All reasonable pathvays of exposure shall ~e 
ccnsidered Yhen determinins the estimated dose to 
individuals. Approval of the procedurQ$ used in, 
and the interpretation of, each step of the 
ana1ysis must PQ obta~ned £rom NYSOEC- The steps 
to be fo~Lowed are: 

l. . 

·. l:.~·· . : 

Perform a site assessment. This involves 
determining exposure levels at thQ site, the 
extent of the contamination, and 
concentrations of radionuclides in the 
contaminated areas. car~ ~ust be taken that 
the appropriate instrumentation is used for 
detecting radiation at the site (gamma, beta. 
alpha. or neutrons). concentration profiles 
as a function of depth in the soi1 shou1d be 
determined. Where possib1e, the che~ical and 
physica1 Iorms of the radionuclides should be 
det~rmined. It should be possib~e !rom this 
data to characteri~e the locations and. 
concentrations of all radionuclides which can 
significantly contribute to the dose 
potentially received from the site. When 
mod~ling t:.he site characteristics, and the 
migration cf radionuclides ~ithin and f~om 
the site, it ~ill be necessary.to show that 
the site parameters used ~ill cause ~he dose 
estimates to be .conservative. 

During on-si't.Q investigation, staff and 
contractors must abide by all approp:-iat:e 
requirements and Departmental policies 
related to personal protection and by any 
applicable health and safety plans. At sites 
where nan-radioactive contaminants a~e kno~n 
~o be presen~, staff should con~ac~ 
apprcpria~e persons from o~her involved 
3ure~us, Divisions, or Agencies as to health 

: .. ··~ ~··~ ... 
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and safety and coordination of activities. 
:If non:...radioactive chemical contamination.· 
(where not previously known-) is suspected at 
a site, be it by observation and/or analysis, 
the appropriate regu1atory staff shou1d be 
notified. 

Provide a reviev of current land use and a 
rationa1e for potent~al use of the site. Use 
this in£ormat~on to estimate possible 
occupancies for the .site and. review hew 

.different plausible uses of the site can 
contribute to exposures. l<eep in mind that 
the maxi~al1y exposed individual of concern 
is a me1nber of the qeneral public not 
associated with the use.o~ radioactive 
materials. This is usua~ly. a reside.nt, but 
may also be a worker at a business not 
licensed to used radioactive materials. 
Radiation exposure to workers at facili~ies 
with radioactive materials is regulated by 
the licensing aqency under the New York State 
Industrial code (New York state Department of 
Labor) or the New York State Sanitary Code 
(New York State Department of Health). 

Analyze all reasonable pathways. Only when 
pathways can be shown to contribute 
insignificantly to the dose, can theY be 
eliminated from further consideration. 
Path~ays t~at must be co~sidereci are: 

{a) Doses from d1rec~ exposure co radia~ion 
emitted from che contaminated s~il and, 
where applicable, from con~amina~ed 
ground or surface water. 

(b) Doses from in~ernal exposure - including 
inh~lation of ccnt~minatec dus~ 
(including radon progeny if present), 
ingestion of contaminate~ soil. ·· 
ingestion of toed raised on ccn~aroinated 



96/24/98 11:07 ~508 946 3509 
0~/24/98 WED 09:18 TEL 518 457 2225 

SAIC 
NY. DEC Rsd1a~1on 

......... FRANK ~006/007 
@006 

• 

.i) 

New York St.ate Oeparvnent of Environmental Conservation 
Division of HazardoLis Substances Regulation 

Technical · 

Mem«.andu"': 4003 Page 5 of 6 

Administrative 
Guidance TAGM 

s..biccc Oeanup Guideline for 
Soils Cant<Jminated wirh 
Radioactive Materials 

Memorandum 
Dace: SEP 141993 

Insert in 

B. 

' 

1m New 
C Obsolete 
a Supersedes Memo No. 

soil, and ingestion of drinking water 
(both aquifer and surface vaters) or· 
contaminants from irrigation ~ater. 

Ana~ysis of Remediation Alternatives 

Remediation techniques should be evaluated for 
effectiveness at meetinq the ~a mrem/year dose 
limit, at keeping radiation doses as low as 
reasonably achievable, and at minimizing the 
creation of radioactive waste. If site 
remediation is needed to achieve the 10 mremfyear 
dose l~t* it vill be necessary to prepare a work 
plan that is acceptable to NYSOEC and other 
cognizant agencies (NYSDOLt NYSCOH). 

Acceptable remediation procedures might include: 

(1) Removal of contaminated soil for disposal at 
a licensed faci~ity. 

{2) Isolation of contamination such as covering 
the contamination with clean soil. This 
.technique may be acceptable for short-lived 
isotopes assuming that restrictions to land 
use are used until the radionuclides no· 

(3) 

longer pose a thre.a t. . . 

Other remediation techniques, if applicable. 
considered and approved on a case-by-case 
basis. 

Remediation alternatives should be evalua~ed f~r exposures 
which will occur to workers. staff and ~he general public 
during corrective action/remedial act£vi~ies. Appropriate 
health and safety plans should be prepared or referenced 
for construction and monitoring actiVities (see alsc 
item C.(l) bela~)-

\ ..... ~ ~ ... ' 
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R~ed~al alternatives should also be evaluated ~or the 
potential to cause signiticant damage to sensi~:ive 
environmental or historical areas (see also 
item C.(2} below). 

Special consideration must be given to sites contaminat.ed 
with non-radioactive chemicals as to remedial alternatives 
and disposition o:f the resultant hazardous or .. mixed" 
waste. 

Before a site can .be released for unrestricted use it Yill 
be necessary to confirm that.the approved worR p1an has 
been completed successfully. This confirmation will 
inc1ude ~easuring exposure rates andjor Eeasurements o~ 
residual radionuclide concentrations. The final modeling 
step ~ill .need to sho~ that release of ~he site, Yith a~v 
radionuclide concentrations still remaining after • 
remediation, will not cause the dose limit to be exceeded. 

Alternative Procedures 

T~ere may be incidents/situations whereby: 

(1) the health and sa~ety of individuals involved in a 
cleanup may necessitate acceptance o£ a dose greater 
than 10 mremj:year to the maximally exposed. individual, 
or ~ 

(2) the cleanup ~ay cause irreversib~e destruction or .less 
of environmental habi'"Cat. ... .... 

I 

In such situa~ions, remedial op~~ons will be evaluated en a 
case-by-case basis. Final cec.!.~icns ,_,i 1: :::::,e ;uade by thE 
Chief, Bureau of Radiation. 
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