DECEMBER 1, 1980

o 40 CFR 190 TAKES EFFECT

o ORDERS ISSUED TO ALL NRC LICENSEES

o NRC ISSUES REPORT
0 PROSPECTIVE ASSESSMENT OF EACH FACILITY

o PREVIOUS COMMITMENTS CONTINUE
0 INTERIM PERFORMANCE OBJECTIVES
0 ENVIRONMENTAL MONITORING PROGRAMS

o REVISE 10 CFR 20 TO INCORPORATE 40 CFR 190
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PHASED IMPLEMENTATION

e L. . PHASE 1 VARIABLE PHASE 2
TIME
- >
NRC T A A
PROSPECT IVE | INITIAL ONGOTNG
ASSESSMENTS ASSESSMENTS ASSESSMENTS
0 IDENTIFY LICENSES 0 CoMPLETE POoTENTIAL 0 INDICATOR
POTENTIAL AMENDED BY INSTALLATION LICENSE CONCENTRATIONS
PROBLEM ORDER - ofF EMP’s AMENDMENT WiTH SPECIFIED
AREAS 40 CFR 190 o Sort Out INSTITUTE OPERATING
Takes EFfFecT EXTRANEOUS SIMPLIFIED ConDITIONS
0 EstaBLIsH SOURCE ASSESSMENT IDENTIFIED As
MoNITORING CONTR IBUT 1ONS PROCEDURE Action LeveLs
REQUIREMENTS -
10 CFR 20 0 MeveorLocicaL Data
INCORPORATES SET CoMPLETED
10 CFR 190 o SHorT TerM STUDIES
: AND TESTS

o IpentiFy NEepeD
RemeniaL ConTroL

Measures, IF Any



QRDERS AMENDING LICENSES

ENVIRONMENTAL MONITORING PROGRAM
0 EsTABLISH PrOGRAM - WHERE No APPROVED PROGRAM'EXISTS
0 MopiFy ExisTing PROGRAM: - MINOR LHANGES IN Few CASES

0 SPECIFY SCHEDULE FOR INSTALLATION = WHERE NOT
NOW INSTALLED

0 Invoke QuALITY ASSURANCE ReQUIREMENTS - R.G. 4,15

PERIUDIC DNSE ASSESSMENTS
0 CommiT OperaTorR To Per1oDIC ASSESSMENT PROCEDURE
0 REPORTING

SPECIAL INFORMATION NEEDS
0 SHORT TeErRM STuDIES

0 MeTeroLoGY - FuLL YeAr's DaTa WHERe NoT CURRENTLY
AVAILABLE

0 IDENTIFY AND CHARACTERIZE ALL SIGNiFICANT NEARBY
EXTRANEOUS SOURCES

SUPPLEMENT EXISTING DUST CONTROL REQUIREMENTS
0 WRITrEN OPERATING PROCEDURES
0 WEEKLY INSPECTIONS



NUCLEAR REGULATORY COMMISSION REPORT

o PROSPECTIVE ASSESSMENT EACH MILL
o SUPPORTING BASIS FOR ORDERS

0 CONCLUSIONS

0 ExIsTING REQUIREMENTS FOR EMIsstoN CONTROL
SHouLD Assure 40 CFR 190 [s Met At EacH FAcILITY

o No Seeciric AppiTionNAL CONTROL MEASURES APPEAR REQUIRED

0 ApDITIONAL INFORMATION NEEDED AT SoMeE MiLLs To MAkE
Firm ConcLUSION

0 CURRENT DATA ANOMALOUs OR INCOMPLETE
0 ScreeN Jut EXTRANEOUS SOURCES
0 UNCERTAINTY ABouT EFFECTIVENESS OF CONTROLS



40 CFR 190
LOVERAGE

0 25 MILLIREMS TO WHULE BONY AND ANY OTHER URGANS
0 REASONABLE ASSURANCE

o INCLUDES -
0 ROUTINE ReELEASES FroM NorMAL OPERATIONS
0 ANNUAL AVERAGE
0 CumuLATIVE MILL SOURCES

o EXCLUDES -
0 RADON AND LAUGHTERS
NATURAL BACKGROUND KADIATION
MINING OPERATIONS AND ASSOCIATED ACTIVITIES
TRANSPORTATION
DECOMMISSIONING AND DECONTAMINATION

ReLeases PriorR To Dec. 1, 1980 aND AsSOCIATED
GROUND CONTAMINATION

=3B B8 9 B 5D



CONTROL OF SOQURCES

o INTERIM TAILINGS PERFORMANCE OBJECTIVES
o ConTrROL BLowiNg oF TAILINGS
o ALARA - 10 CFR 20
o NEPA - 10 CFR 51

o OCT. 3 - FINAL MILL REGULATIONS
0 ConTroL DusTing FROM TAILINGS AND DIFFUSE SOURCES
0 FLEXIBILITY IN METHODS
0 WRITTEN OPERATING PROCEDURES
0 WEEKLY INSPECTIONS

o EMISSION CONTRQL PRIMARY REQUIREMENT

0 INSTITUTIONAL CONTROL SECONDARY

0 Strict ContrRoL OF DusTing Mecessary, As GEIS [LLUSTRATES



COMPL IANCE_ ASSESSMENTS

0 PHASED IMPLEMENTATION

o OBJECTIVES

0 EsSTABLISH SIMPLE AND STANDARDIZED ASSESSMENT
PROCEDURES AND REPORTING REQUIREMENTS

0 Assure CONSISTENCY
O BETWEEN MILLS
0 OVER TIME
ELIMINATE UNCERTAINTY
0 PUBLIC
O MILL OPERATORS
O REGULATORY AGENCIES

O OTHER INTERESTED AGENCIES (E.G., EPA, STATE
HEALTH SERVICE)

0 FAcILITATE PRoMPT IDENTIFICATION OF PROBLEMS WHERE
THEY EX1ST

o

o

MiniMIZE CosTs AND STAFF TIME ForR COMPLIANCE ASSESSMENTS



40 CFR 190
COMPLIANCE DETERMINATION

o BASED PRIMARILY ON ACTUAL MONITORING DATA

0 EmpHASIS ON AIR SAMPLING AT NEAREST RESIDENCE

o PREDICTIVE RAD ASSESSMENT MODELS WILL NQOT BE BASIS

0 UNCERTAINTY IN SOURCE TERM AND ATMOSPHERIC
TRANSPORT MoDELS

0 NecessArRY AND VALUABLE TooLs IN LICENSING OF
ProsPECTIVE OPERATIONS

QO IDENTIFY NEEDED CONTROL MEASURES OR
POTENTIAL PROBLEM AREAS

QO GUIDE DEVELOPMENT OF ENVIRONMENTAL
MONITORING REQUIREMENTS

0 Copes May Aip IN ActuaL MonNiTORING DATA INTERPRETATION
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COMPLIANCE DETERMIMATION PROCEDURE |

o ESTABLISH ENVIRONMENTAL MONITORING PROGRAM

o COLLECT DATA
0 Compute Doses AT NEAReST RESIDENCE

0 SusBTRACT Dose CONTRIBUTION FROM EXTRANEOUS
Sources AND BACKGROUND

e . o st

o COMPARE DOSE WITH STANDARD - DETERMINE COMPLIANCE
o IpeNTiFy AppiTionNAL ConTRoLs, IF ANy NEEDED
0 IDENTIFY FURTHER MONITORING, [F APPROPRIATE -

o REPORT TO NRC




ESTABLISH
EMP

FIGURE 1

40

CFR 190

COMPLIANCE DETERMINATION PROCEDURE
(BASED ON ACTUAL ENVIRONMENTAL MONITORING DATA)

V’

EMP
REPORTS

|

PLAN DEVELOPED
BY APPLICANT/
LICENSEE

_'

APPROVAL |
AND LICENSE
AMENDMENT

}

EMP
OPERATIONAL

l

I6E
INSPECTION

s 40 CFR 180
O aaeny [ compLiaNCE
ASSESSMENT | InETERMINATION
DATA NRC PROJECT
GATHERED BY MANAGER
LICENSEE REVIEW
DOSES COMPLIANCE LICENSEE VARIANCES
CALCULATED DETERMINED CORRECTIVE REVIEWED/
ACTION LICENSE
IDENTIFIED/ AMENDMENT
LICENSE
AMENDMENT
REPORT
SUBMITTED
DOCUMENTATION
IN ANNUAL

REPORT




ONGOING COMPLIANCE
DETERMINATION - PHASE 2

— - — o SINPLE, STANDARDIZED PROCEDURE

o POINT OF RECEPTOR CONCENTRATION OR DOSE ACTION
LEVELS ESTABLISHED

0 Based ON PHASE 1 MoNITORING AND ANALYSIS e
0 May Be HigHER THAN 25 MILLIREM
0
0

CoMBINED Wi1TH PRESCRIBED CONTROL MEASURES

No SteNiFIcANT CHANGES IN LocaL LAnD Use
TR NEARBY ACTIVITIES

—— v . —

o SIMPLIFIED PROGRAM IMPLEMENTED THROUGH LICENSE AMENDMENTS



COMPLETE INSTALLATION OF EMP‘S
o Fine Tunine
0 NuaLiTy Assurance - R.G, 4,15

SORT OUT EXTRANEOUS SOURCE COMTRIBUTION

0 I[DENTIFY MINING AREAS, ORE STORAGE PADS,
TRANSPORTATION RouTes, Erc,

ESTABLISH SUPPLEMENTAL AIR PARTICULATE SAMPLING STATION

0 SHORT TErRM SAMPLING
0 LIMITED ANALYSIS

0 CORRELATION OF METEROLOGICAL DATA

RE-EVALUATION OF DOSE ESTIMATES - ESTABLISH SIMPLIFIED
CONCENTRATICON OR DOSE ACTION LEVELS



REPORTING REQUIREMENTS

ROUTINE REPORTING

o IN Rec Guipe
4.14 ForMAT

0 MeeTine AMUR
COMPLIANCE
DETERMINATION
PROCEDURE

NON-COMPLIANCE REPORTING

0 Pursuant To
10 CFR 20

PHASE 1 PHASE 2

SEMI ANNUALLY

(60 pAYS AFTER
1 JuLy anp 1 Jan)
10 CFR 40,65

QUARTERLY
(60 DAYS AFTER
QUARTER END)

NONE 30 DAYS AFTER
DETERMINATION



o

o

o

o

REGULATORY GUIDANCE

ENVIRONMENTAL MONITORING PROGRAM - R.G. 4.14

NUALITY ASSURANCE - R.G, 4.15

DOSE CALCULATIONS - R.G. 802-4

MILDOS CODE USER'S MANUAL
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MILDOS COMPUTER CODE GENERATED 50-YEAR DOSE
COMMITMENTS (in mrem) FROM TYPICAL MILL

WHOLE B80DY BONE LUNG

Uirect Exposure Pathway LI (e

o Inhalation 0.178 $.21 7.78

0o External Gamma 0.005 0.00% 0.005 .
[ngestion Exposure Pathway

0 Vegetable Intake (1) 0.713 8.60 B.713

0 Meat Intake (2) 1.40 17.50 1.40
TOTAL 2.30 31.3 9.90

(1) Vegetables are assumed to bde grown in local gardens and
the nearest resfdent” is assumed to consume only such
vegetables.

(2) Meat ingestion was assvmed to be from locally grazed livestock.

. ———————" - — —_———— -



ACTUAL ENVIRONMENTAL MONITORING
PROGRAM DATA FOR A TYPICAL MILL

LOCATION ANNUAL AVERAGE S0-YEAR DOSE COMMITMENT
CONCENTRATION (in mrem)
pCi/m3 Whole
Body Bone Lung
Off-Site U-nat. = 0.0142 0.0656 1.:138 2.40
Nearest Ra-226 = 0,0080 0.247 2.47 §2.9
Residence - S Th-230 = 0,0085 1.4 50.6 27.4
Pb-210 = 00,0536 0.234 7.24 41.4
TOTAL s 1,96 61.4 124
Off-Site
Nearest °
Residence - N Usnat, = 0,0084 0.0388 0.667 1.42
Ra-226 = 00,0052 0.161 1.61 34 .4
Th-230 = 00,0031 0.515§ 18.4 9.98
Pb-210 = 0,0460 0.201 6.21 3§.5

TOTAL e 0.918 26.9 81.3



DOSE CONVERSION FACTORS FOR THE INHALATION OF
AIRBORNE PARTICULATES (Mi111Rem per pCi/m3)*

Whole
Radfonuclide Body Bone Lung
U-238 4.32 79.2 158
U-234 4.92 79.8 180
U-natural 4.62 79.4 169
Th-230 166 5950 3220
Ra-226 30.9 309 6110
Pb-210 4.36 138 172
PQ'21° 0.47 1.0 420

*The 50-yea~ dose commitment for each year of exbosure to

1 pCi/m

of uranium ore.

radionuclide.

of each radfonuclide for an adult breathing rate
of 20 m3/day.

Particle size of 1.55 um AMAD (i.e., mean
diameter of 1 um and density of 2.4 g/cm3) being representative
The Quaifty Factor for alpha radiations is 10.
The total dose per organ is the summation of doses due to each
(Regulatory Guide RH#802-4).



EXAMPLE EMP MODIFICATIONS

INVENTORY OF SOURCES B

0 [DENTIFY MINInG ArReas, ORe StoraGe PADs,
TRANSPORTATION ROUTES, ETC.

ESTABLISH SUPPLEMENTAL AIR PARTICULATE SAMPLING STATION
0 SHORT TERM SAMPLING
0 LIMITED ANALYSIS
0 CORRELATION OF METEORLOGICAL DATA

REVIEW DATA

RE-EVALUATION OF DOSE ESTIMATES



Facility
1

10
N
12
13

14

*Based on overestimate of source terms in initfal co~outer run.
at least 50% reduction in estimated levels.

Composite Dose

PRELIMINARY DATA

COMPOSITE 50-YEAR DOSE COMMITMENTS TO THE INDIVINUAL RECEIVING
MAXIMUM EXPOSURE, FOR ONE YEAR, FOR EACH MILLING FACILITY

Commitments, mram
Whole
Body Bone Lung
2.4 74.8 34.6
.486 6.14 .782
1.22 15.0 6.83
.799 17.8 22.3
:.57 16.0 3.22
.0081 .0831 .038
1.58 22.7 9.2
.94 14.5 9.34
: .709 10.4 §.35
1.87 8.98 8.09
1.96 45.0* 61-1':
0.97 1.81 12.4
.08 .34 .28
2.0 1.8 24.2

Date and
Method of
Dose Prediction

January 1979,.
UDAD and HERMES
Codes

July 1979,
MILDOS Code

September 1980,
MILDOS Code

September 1980
MILDOS Code

May 1979, UDAD
Code

July 1979, MILDOS -
Code

Stptember 1980,
MILDOS Code

September 1980,
MILDOS Code

September 1980,
MILDOS Code

July 1979, UDAD
Code

. September 1980%,

MILDOS Code

July 1980, MILDOS
Code

February 1979, UDAD

and HERMES Codes

February 1980, UDAD

and HERMES Codes

Reference

FES NUREG-0453
Table 4.4

IEA Table 4
(REF ##)

Appendix 6
Append{x 2

FES NUREG-0Q556
Table 4.6

Appendix 6
Appendix 1
Appendix 3
Appendix 4

FES NUREG-0583,
Table 4.5
Appendix 5
FES NUREG-0702
Table 4.6

FES NUREG-0532,
Table 4.2

FES NURER-0629
Table 4.9

Being rerun; expect



Factlity Direct

PRELIMINARY DATA

OIRECT EXPOSURE AND INGESTION EXPOSURE PATHWAYS
DOSE COMAITMENTS FOR EACH MILLING FACILITY

Location of Individual
- Receiving Maximum

Exposure Dose

Direct Exposure
Dose Commitment,mrem

Whole
Body

Bone Lung

1

10

1
12

13

14

8 km E

716 km NE

4.3 km NE
.55 km WNW

S km NNE

35 km NE

3.1 ENE

4.8 km E

3.2 km $

5.6 km N

2.5 km NW
8.7 km NE

10 km N

2 km N

*Based on overestimate of source terms in {nitial computer run.

2.0 74 .4 29.6

.020 378 316

107 .26 S

421 .8

72
21.9

1.03 1.99 .88

.0021
179 .22

176 .24

.09 2.77 4.73
A3 4.0 7.38
. 38.3* 60.2*
.03 .65 .87
.06 - .08 .26
Unavailable

at least 50% reduction 1n estimated levels.

Location
Corresponding

to Maximum
Ingestion Dose

Ingestion Exposure
Dose Commitment, mrer

Whole

Body Bone Lung

Grazing 2.7 km
SE-Meat

Veg.+Grazing
1.4 km NE-Meat

Grazing, .5 km
W

Grazing 1.24 km

NE-Meat

4.5 km NNE-Veg + 1,34 14,
1.9 km N-Meat :

Grazing 2.5 km
NE-Meat

Grazing 1.9 km
NE-Meat

Grazing 1.81 km

NNW-Meat

Grazing 1.68 km

NE-Meat

4.2 km
SSW Meat + Veg

Grazing .4 km SE

Veg. + 1.4 km
ENE-Meat

Veg. + 13 km
NW-Meat

Veg. + grazing
Red

km ENE-Meat

4 .4 5.0

466 5.77

.48 M.,

.378 4.
.006

S b P

.738 9.21 .738
.618 7.65 .618
.738 7.67 .738
852 10.7* .852
g.78 1.7 8.9
.02 .26 .02
Unavailable

Seing rerun; expect
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IMME 2

OPERATIONAL RAZIOLOGICAL MOMIIORING PROGRAIM 1OR URANIUM hicts

Iype of Sample Sample Collection Sample Analysis
Type of
i _Wadey tecalion Kethod _Frequeacy § T quency Analysis
SIACKS
Parilculates Oae for Yeliowcake dryer Isekinetic Guarterly fach sasale Katural wraniuve,
eack stack and packaging stack(s) Th-230, Pa-226, and
PL-210 If mot svall-
ehile from oiher sources.
Heasure stack flow rale
seslannually.
Particulates One for Other stacks Bepresenta- Semiannually Each semple Matural wanlue
esch sleck tive grab Th-230, Ra-226, and
PL-210. Heasure slack
Thaw.
AlR
Particulates Throe tocatiens al er near Cutluuu“' Weakly Z{lter change, Quarterly cespasite, Natural waniue,
the site boundaries and or more frequently as by lecation, of Ba-226, Th-230,
in éifferent sectors requircd by dust weekly samples and PL-210
thatl have ihe highest leading
predicled concealra-
tiens of olrbo‘n
»irticulates(®)
Gne w Al the nearest resi- Cont inuous Weekly fllter change, Quarterly compesita, Naturel uranium,
more dence(s) or occuplable or sore frequeally by lecation, of Ra-226, Th-230,
structure(s) as required by dust weekly sasples and Pb-210
leading
One Control locnlu(t)‘“ Cont Inucus Weekly filter change, Quarterly composite, Matural wanlem,
F eor more frequently by lecatien, of Ra-226, Th-230,
as required by dust weekly samples and Fb-210
leading
Radon Gas Flve or Same locations as for Cont inusus AL least one wesk per  Hoalhly Ea-222
sore zir particulates or sl least calendar month repre-
one week (d} seat lng approxisalely
per monih the sase perlod sach
month
WAIER
Tround Water Three or Mydrelogically dowa Greb Hoathly (first year) Monthly (first year) Blssolved natural
sora gradient and rela- ?«nutly (afler Quarterly (after first wuranfuam, P1-226,
flvaly clese te Lhe o irst year) year}) Th-230, :r‘l..
tallings lmpoundment and Pe-2]0le
Al least uytohtlully ™ Grab Quarlerly Quarterly Blssolved patural
ene con- r'ulu {l.e., not uranlum, Ra-226,
trol sample nfluenced by seepage Th-230, Pb-210
frem tallings) and Pe-210



JABLE 2 (Cont Inwed)
OPLMATIONAL RADIOLOGICAL MOMITORING PROGRA! [ OR LURANIUM MIILS

Iype of Samyie Sample Collection Sample Analysis
Type of
L Momber Lecallon Helhod frequency frequency Analysis
One from Each well used for JGreb Quarterly Quarterly Blssolved and
each well drinklng water or suspended natural
walering of live- uranive, Ra-226,
slock or crops withia 1-23a, Pb-210,
2 k= of the tailings and Po-210
{spoundeent
Surface Water Twe from Surface waters passing Grak Quarterly Quarterly Dlssolved and
sach waler through the alil) site suspended matural
body or offsite surface wranfum, Ra-226,
walers that are suffi- Th-238, Flvlll.
clently clese Lo Lhe and Po-210(8
site te be subject to
surface drainage from
potentially contasi-
nated arsas or thal
could be influenced by
seepage from the tajl-
ings disposal area.{h)
» One sample collected up-
'fZ stream of aill site and
- one sample collecled at
oo the downslireaa sfite
boundary er at a leca-
tion imsedialely down-
stream of locatien of
potential influence
One iroes Large water lspound- Grab Quarterly Quarterly Blsselved and
each waler ments (1 2., lakes, suspended natural
body reserveirs) near the wraniue, Ra-226,
mil} site thal are Th-230, Pb-210,
sufficlently close and P2-210
Lo tha site te be sub-
Ject te dralnage froa
potentlally conlaminaled
areas or that ceuld be
influenced by seepage
from the tallings
disposal area.
VIGEIALION, fool,
AND FiSh .
Vegetatloa (o) Three or from animal grazing Greb Three times during Each sample Ra-226 and Pb-2i0
or Forvage more areas aear Lhe =iil graziang season .

site in the direction of

the highest predicted
alvborne radienuclide
concenlrations



vivl'y

TABLE 2 (Centinued)

OPERATIGHAL RADIOIOGICAL HONITORING PROGRAM FOR UNARIUH HILLS

Type of Sampie Sample Collection Sample Analysis
Type of
{43 Mumher lecatlon Helhod frequency frequency Analysis
food Thrae of . Crops, ilvestock, elc. &rab Time of harvest Once Ra-226 and
sach type ralsed withia 3 b= of or slaughler Fb-210
nill site
fFish Each body Collection of fish Grab Semlannually Twlce Ra-22%
of waler (if any} from lakes, and Ph-210
rivers, and sireams
in the site eavirons
that say be subject
e seepage or direct
surface rune!f from
polentialily contasl-
naled areas or that
could be affecled by
e taldi fspound-
sentl fallure
SOIL AD SEDIMENT
Sell Flve or Same as for Grab Annually Annually Katurel uraniuws
more alr partic- ) Ra-226, and h-il.
ulate samples
Sediment One or Same as surface Grab Annually Annually Natwral uranius,
twe froa waler sasplesi® Th-230, Ra-226,
each water and PL-210
body
DIRECT RADIATION Flve or Same as for air Cent lnuous Quarterly cu-r Quarterly Gasaa exposure
more particulate sasples passive Ia- of passive dosin- rale
tograting elers

device



Si=el'e

foctnotes for Jables | and 2:

(a)
(b)
{c)

{4)
(=)

)

(g)
(n)

o)
(8]

(x)
)

(=)
{n)

(o)

Cont inveus collectlon seans contlnucus sampler operalicn with filler change weekly or gs requived by dust loading, whichever (s sor'e frequest.
Ihe Lers “nearesl® a3 used hers means Lhe locatlen with the highest predicled alrberne radionuc!ide concentrations during silling operations.

Car> should be Laken In salection of the control saspilng locatien se that it Is representative of the site conditions. In general, a loca-
tion in the least prevalent wind direction fros the site should provide a sultable location for a conlrel sampliag site.

Varlous sathods are acceplable; for example: (1) Continucus collection of a gaseous alr sample wilh saaples beling changed abeul every
48 hours for a l-week perlod or (2) coalinuous sampling.

i1 the sanple contalns appreciable s saterial, ft sheuld be flitered as soon as pessible following cellecilon through a meshrane
fliter and the filtrate scidified Lo hydrochloric acld.

Ihe locatlon of the ground-water sampling wells should be deterained by & hydrologlcal analysis of the poisntial sovemenl of seepage from
the tallings dispesal area. Ia gemeral, the sbjective is la place monitor wells In all directions around the talllngs ares wilth Lhe esphasis

on Lhe dowa gradieat locallons.

Surface-waler samples le be anmalyred for disscived and suspended fractlens should be flltered as sown as possible following cellection
through & sesbrane [iiter and the flitrate acldified to IX hydrochloric acld.

Matural drainage systess {dry washes) thal carry surfece runelf from the site following a precipitation event should be sampled following
the even! bul at a frequency nol greater than sonlhiy.

Ihe ailling ares refers lo the aree thal includes ore slorage pads, mill bulldings, and ether processing areass.

Hmuh-lruul dosimeters should centaln two or sore chips or otherwise provide for two rgadings per expesure peried (see Regulatory
Gulde 4.113).

Surface soll sasples should be collected using a consistent lechalque te & depth of § cam.

Subsurface sell profile samples should be collected lo a deplh of ene meler. Samples should be div'ded fnte Lhres equal seclions for
analysis.

Severa) sasples should be cellected 2t sach locatlon and composited for & represeatalive sample.

Radon exhalatlon measurements should mot be taken during periods when the ground is froren or covered wilk lce or smow or following
periods of raln. 1L Is recomsended thai lhese measurements be Laken in Lhe spring Lhrough Lhe fall during normal wealher conditlons.

Vegelatlon or ferage saspling need be carried sul only If dose calculatlions Indicate thal the lugestion pathway from grazing anisals Is a
potentially sigatficant exposure pathbway (an exposure pathway should be considered Important If the predicted dose to 2a individual weuld
exceed 5X of Lhe spplicable radlatica pretectien standard). g



amie 3

SAHPLE FORMAT FOR REPORTING PONITORING DATA

L SIACK SAMPLES ;
fer sach sampla amalyred, reporl the fellowing (ulormatien:

a. Dale sasple was collecled .
.  lecation of sasple cellection

€. Stack flow rate (8%/sec)

Cencentration frror (ltluu“) Balease Rale Error Estimate lll“' ()
Radlonuc ) fde — {uCi/et) (pCi/al) _{Ci/gr) A {pci/al) Fec
U-nal
In-230
Ra 226
Fs-210

2. AR SAWLES
for each sanple soalyzed, reporil the foaliowing laformation:

a. Dale sample was collocted
b, lecation of saspie cellection

Concentration Erroer Estimate o
Radlonuc  ide _ fucizel) __duci/at) {uCi/m1) X we
U-nat
h-230 .
#a-226 <
Ph-210
Rn-222

“)lhh table i1lustrates forsatl only. It (s nol a coaplete 1ist of data te be reported. (See text of gide and Tables | ond 2.)

“"tnur estisale should be calculaled at 95X uncertainly level, bised on all sources of random error, nol merely counting erver.
Significanl systematic error should be reported separately. See Sections 6.1, 7.1. 4, and 7.3,

“’All calculations of lower llails of dotecilion (11D) and percenlages of maximum permissible concentration (MPC) sheuld be included as
supplemental fuferaation.
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TABLE 3 (Contlnued)
SAMPLE FORMAT FOR REPORTING MONITORING BATA
3. LMD SAWPLES
for each sanple amalyred, reporl Lhe follewing lnfersatica:
a. Date sample was collecled

b. lecatlon of sasple coaliectien
c. Type of sample (for sxemple: surface, ground, drinking, steck, or Irrigation)

Concentratiea Errer Estimate 1o
Radienuc ) ide (1Li/a)’ fpci/el} {pCi/ml)

U-nat (disselved)
U-nat (usponbd)“'
Ih-230 (discolved)
h-230 (twl‘“
Ra-226 (disselved)
Ra-226 (lw“"
PL-210 (disselved)
Pu-210 (uwodod)“)
Po-210 (dissolved)
Po-210 (suspended)(?)

for each sasple analyzed, reperl the followlng lafersatioea:

a.  Date sample was collecled
b. locaticn of sasple collection
c. fype of sasple and portion snalyred

Concentrat fon Errar Estimate s
Kadionuctide _fpEi/hg wet) —pcifng) (pCi/by)
U nat
h-238
Ra 226
re-219
fo-210

“)uat 211 sasples sust be analyzed for suspended radionucildes. See Sections 1.2 and 2.2 of Lhis gulde.
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JABLE 3 (Cont Inued)
SAMPLE FORMAT FOR REPORTIHG HONITORING DATA
SOI A SEDIMN] SAWPLES

for rach sasple analyred, repori the fellewing lnforsation:

a. Date sanple was collecled
k.  locatlon of sasple collection
c. lype of sample and partion snalyred

Concenlratioa Error Estimale e
Radiom tide (T 177) - —leci/g) {uCi/g)
U-pat
Ih-230
Ra-226
Ph-210
Po-210

BINECT RADIAYION MEASUREMINIS

for each measuresent, reporl lhe dales covered by the measuresent and the fellewing luformation:

Exposure Rate frror Estisale
lucatlon —(aR/gr) _sh/5r)

RADOH FIUX HEASUREMENTS

for each measuremsnt, report the dates covered by the measuresent and the folloving (afersatlon:

Flux frrer Estismale

Locat oy (pCi/a-sec) _(pCi/ut-sec)



