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MILDOS CODE INPUT LISTING (NRC,1981)

I e R e e Fesss s aam e miLuvang 1

C GLUSSARY OF [NPUT pATa MiLLOSHE?
T S N T R |

FNEQ(Lode®) [S THE FRACTIONAL JOINT FREUUENCY OF wiIND FROM OIWEC= MILLOSHA

TION o IN WIND SPRED CLASS Us IN STABILITY CLASS X MILLUSHS
MILDOSHE

NSORCE 1S THE WUMBEN OF EFFLUENT SOURCES INPUTY MILDOSHY
MILDOSHS

SURCE ([oJ) 1S SOUNCE TEWM DATA FOR SOUNCE J MILDUSHY
SORCELLsJ) IS5 THE X LUCATION CUOAUINATE. KM MILDOS90
SORCEL2+J) IS THE Y LUCATION COURDINATES KM MILDOS9IL
SORCE (JeJ) IS THE & (MEIGMT) CUORUINATE: ™ MILDOSY2
SONCELSsY) IS THE SOUNCE AREAs nu¢ MILDOS9)

SORCE(5=9+J) ANE RELEASE RATES OF U=238s Tr=2300s RA~226+ PB-210+MILDOSYs
AND BN=222, HESPECTIVELYs CI/YR ««PARTICULATE RELEASE RATES MILDOS9S

C

C

C

C

C

C

C

¢

C

C

C

C

C RECOMPUTED BY CODE IFF SORCE(10sJ) 22000 OR MIGHER, MILDOSSs
ic SORCE(104J) IS THE SOURCE 1D NUMBLR MILDOS9Y
lc SORCE(TloJ) 1S THE ASSIGNED PARTICLE SIZE DISTRIHUTIONSs INTEGER MILDOS98
€ SORCE(120J) IS THe ERIT VELOCITYs M/SEC MILDOS99
|C mILDOL00
| C OM 1S TME ANNUAL AVENAGE ATMOSPHERIC MIXING HEIGHT. W MiLDOVO]
I MILDO102
!C PACT(led) IS THE BULK SPECIFIC ACTIVITY OF [SOTOPE J IN SOUNCE (e m[LDO10)
| € JEl=4 FOR U=238s TH=230, RA-226+ AND PB=210s RESPECTIVELYs PCL/GMILUOL0A
|C miLuol05
c IPACT(L) IS THE PACT VALUE SET ASSIONED FOR SOURCE NUMBER | MILDOLOS
1e MiLOOLO?
|C TSTART IS THE YEAR EFFLUENT RELEASES BEGIN E«Goo 1981.5 miLDoOl08
C MILDOLO09
4 IFTO00(4) MUST EQUAL | FOR CALCULATION AND PRINT OF DOSE AND MiLoello
C CONCENTRATIOY OATA FON TIME STEP | 00111
C ILouil2
C FER(L) 1% THE AREAL FOOD PROOUCT[ON RATE OF FUOD TYPE [y [#=]=-3 ILDOLID
c FOR VEGETABLESs MEAT: AND MILKy RESPECTIVELYs KG/RKM2-YR ILOOL1s
C 1L0011%
C FFORL 1S THE FRACTION OF ANNUAL ANIMAL FEED OHTHINED BY GRAZINGs MILODOIL1S
4 FOR USE IN CALCULATING INDIVIDUAL DOSES MiLLOLL?
¢ MILODOLLS
C FHAY] 18 THE FRACTION OF ANMUBL ANIMAL FEED CON ING OF LOCALLY ™[LDOLLY9
C GROwWN STORED FEEDs FOWN USE IN CALCULATING INORVIOUAL DOSES MILDOL20
C MiLDol2]
C FFORP AND FHAYP ANE SAME AS FFOR] AND FHAY] EXCEPT THAT THEY ARE MILODOLZ2
C FOR USE IN CALCULATING POPULAT QOSES “iLDO12]
C mILDOLZe
c 1ADD 1S THE NUMBEN OF INDIVIUUA PTOR LOCATIONS INPUT MiLDOL12%
HiLDO126
C IRTYPE (}) SPECIFIELS DESIRED OUTBUT FOR INOIVIDUAL RECEPTON | miLDOl27
C [RTYPE (1 =NEGAT NUMBER FOR NO PRINT miLDO128
C IRTYPE ()= Fi CFRZ0 MPC COMPLIANCE CHECK MiLDOLZ9
c IRTYPE([)2]) KINT OF TOTAL DOBES OVER ALL PATHWAYS: ONLY MiLbul 30
c IRTYPE (1) =)0 FOR PRINT OF DOSES BY EXAPOSUNE PATHWAY (NOT ALLOWEDMILLOL I
8 UNLESS JCimhe=] ) miL00132
C mMIL0013)

C P(led) 'S THE INPUT POPULATION FUR ANNULUS [oIN DIRECTION U MILDOL 3
- MILLOLIS
€ (1) MUST Bt INPUT AS | TO UTILIZE PROGKAM OPTION | MILDOL 36
£ JCl)iml TO USE TAILPS SUBROUTINE (VALUES OF TAILP [N ABOVE DATA MILDO1IT?
c STATEMENT USED OTHERWISEs [F NEROED) MILDOL 38
C JC(2im) TO COMPUTE 100=YR ENVIRONMENTAL DOSE COMMITMENTS MILDOL Y
C JC(3)®) TO O3TAIN HOPUOS CUNCENTRATION DATA PRINT MILDOLe0
C JC(aI®] TO QATAIN POPDOS DOSE PRINT BY GRID SEGMENT MILDOLs]
L 4 JCISIe]l TO OATAIN CHIWU PRINTY OF X/Q OATA MILDOL a2
C JCis)®]) TQ O3TAIN WRITER PRINT OF DOSE AND OTHER FACTORS MILOO1a3
C JCiTim) TO OSTAIN UNIOUS PHINT OF DOSES BY EXPOSURE PATHWAY MILDOL4s
Cc JC(B)I®] TO INCLUDE MILK PATHWAY IN UNIDOS CALCULATIONS MILDOLAS
C JC(9)@] TO OSTAIN UNIQOS PRINT OF CONCENTHATION DATA MILDOLee
C JCUIO) 1S NOT CURRENTLY [N uSt MILUDLAT
C NILDO1 4B
C ANECEP(JoJ) 1S & LOCATIUN COORDINATE FOR INDIVIOUAL RECEPTOR J MILDULA9
C XRECEP(14J) IS THE X COORDINATE: KM MILDOLSO
i ARECEP(24J) 1S THE Y COORDINATE. KM MILDOISI
C ARECEP(3eJ) IS THE 2 COOHDINATE. M MiLD01S2
C MiLDOLIS)
C QAJUST (ReJek) IS A FACTOR FON MULTIPLYING THE INPUT SOURCE MILDOUIS
5 STRENGTM OF SOUNCE X 10 GET THE DESINED SUURLE STRENGTH OF MILDOLSS
c SOUKCE X FOR THE DURATION OF TIME STEP [1 JUs| FOR PARTICULATES MILDOLISE
c AND L2 FOR RADUN MILDOLST?
C MILDOLSS
C TSTEP(1) IS THE OURATION OF TIME STLP [+ YRS MILOO1S9
C MILDOLeO
C NSTEP 19 THE NUMBER OF T[ME STEPS TO BE UTILIZED MiLDOLS)
c MiLDOLn2
[ FRADONIE) 1S THE FRACTION OF RADON WELEASES FOR wrICH DOSES BEYONOMILOOLS)
4 A0 KM ARE CALCULATED USING DOSE/KCI COEFFICIENTS FOR RELEASE MiLDOL6s
[4 POINT 11 [=l=6 FOR CASPERs FALLS CITys GRANTS, AND WELLFINIT MILODOLGS
¢ MILDOLb6S
C PAJUST (1) 1S THE WATIO OF TME U.S. POPULATION DURING TIME STEP | MILODOIS?
c TO THAT DURING THk YEAR 1978 MiLLOLGS
c MILDULGY
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INPUT DATA SUMMARY

i

‘tﬂéPUT PARAMETERS INPUT DATA REFERENCE
1. FREQ (I, J, K) Attachment A
- & NSOURCE Tables 1 to 5
3. somce (1, J) Tables 1 to 5
4. DM Item 1 and calculation (MILDOS proc.)
S. BT AL, 3 Tables 3 and 6
6. IPACT (I) As needed
f P TSTART 1981 /1”
8. IFTODO (1) As needed
9. FPR (I) Ttem 5 f:r

10. FFORI p 5
1. TAX: tem 5

12. FFORP, FHAYP f:;z As specified

13. TIADD Table 7
14, IRTY I) As needed
15. 1POP (I, J)  Item 6
16. Jc (1) As needed
17. XRECEP (I, J) Table 7
18. QaJjust (1, J, K) Item 4c
19. TSTEP (1) Item 4b
20. NSTEP Item 4b
21. FRANDON (I) Item 2f
22. PAJUST (1) Item 8
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MILDOS INPUT DATA

data supplied by D'Appolonia to BDM for Llnput to MILDOS follows:

METEOROLOGICAL DATA

a. Mean annual morning mixing height - 370 meters,

b. Mean annual afternoon mixing height - 2680 meters.
Reference: Holzworth, G, C., 1972, Mixing Heights, Wind Speeds,
and Potential for Urban Pollution Throughout the Cont iguous
United States: U, §. EPA, Research Triangle Park, North Caro-
lina,

€. Fractional Joint Frequency of wind from 16 wind directions in

the six windspeed classes and six stability classes at the Mill

site - See meteorological data frwn1(7alln,p, New Mexico from 1973
through 1975 (Copy to BDM). (Attachment A)

2. Sources 7

} ]

4. The sources have been located and are listed in Table

l‘ References: o

l. UNC map Sec. o116, 2. NMPM 1" = 200', July 28, 1981
ke 2. UNC map SEc. 2T.16N, R, NMPM 1" = 200', March 25, 1978
i 3. Aerial photos showing s ocations at the mill from Gus
foots Swanquist, (Zmaps) 8/1
4, Memos from G}ﬁi}WGﬁquiSL with stack elevations,
l
b. The area of each areal source has been calculated and is as
fodTOys :
" Source Area (m?)
South ponahlliquid> 4,096.7
(solids) 164,795.3
Central pond (liquid) 10,757.8
(solids) 179,519.9
North pond (liquid) 668.9
(solids) 64,769.9
Ore piles (total) 3,344.4
v €. Annual average release rates in curies/year of U-Natural,

Th=230, Ra=226, and Pb-210 for stacks is given on Table 2.
Bulk specified activity and release rates for stacks (U-Na-
tural, Ra-226, Th=230, Pb=210, Po-210) are given on Table 3,
Stack particulate data and stack flow rates are given on Table

)
*.
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2. SOURCES (cont.)

d. Exit Velocities of Stacks.

1. dryer stack range: 4391 = 9134 m3/hr Impinget
scrubber

2. packaging stack range: 1567 = 1762 m3/hr Venturi type
scrubber

3. ore grinding and
leaching stack

4, stacks from
laboratory

Wet scrubber

Straight
discharge

The stack diameters are given in Kramer, Callahan and Associates

reports as:
(Dryer Exhausted Stack = 33.5")
(Packing Exhaust stack = 11.25")

e. Dryer stack yellowcake

Packaging stack
Ore grinding and
leaching stack

yellowcake
ore

Stacks (9) from non-gadioactive
laboratory eff es(1)

Tailings pile tai s

Ore pile or

Note: m:I:;zlaneoul chemicals,
f. Radon release Beyond 80 km - FRADON (3) Grants MILDOS, 1981 p.4.10

3. TAILINGS PATA
Tailiﬂk’/cndon release rate and tailings solids bulk specific activities
(U-total, Ra=226, Th-230, Pb-210) are given on Tables 5 and 6,

4. TIME STEPS ASSIGNED

a. Major changes in ore grade have not occurred through July, 1981,
Average ore grade = 0.120% U;0g,
b. Three time steps
1) 1981-1985
2) 1985-2001
3) 2001-2006
¢. All release rates similar through 2,001,
Stack and ore pad releases end in 2,001,

IDAPTOILAONLA




GRAZING PARAMETERS

a. Vegetables production = 207 kg/kmgfyr
b. Meat production = 86 kg/kmj/yr
. » ] )
¢. Milk production = 109 kg/km¢/yr
Total feed requirement satisfied by grazing = 100%Z (input = 1.,0),

Feed requirement satisfied by stored feed = 0Z (input = 0.0),
References:

1. New Mexico Agricultural Statistics, 1979. U.S. Department of
Agriculture, New Mexico Crop and Licestock Reporting Service,
New Mexico State University, Las Cruces,

Aerial reconnaissance notes, July 9, 198] ide by J.S. Hart and

K. G. Kennedy.

Telephone conference notes of June 24, 1981, Livestock data from

Mr. Jim Henderson of the Navajo research and Statistics Office,

New Mexico Department of Agriculture, New Mexico StatefUniver-

gity, Las Cruces, telephone conversation with B, Ells,lé'b 81.
5. Telephone conference notes, September 8, 198]1. Information from

Mr. Jim Henderson (see reference 3). =
o

POPULATION DISTRIBUTION k/

Two distribution maps were submi

References:
Field ouservat
University of New\Mexico, Bureau of Business and Economic
Research, Automated Data Acquisition Service, 1980,
ynal communication 1981, Ron Faich, statistician
Dept. of Commerce, Census Bureau, 1981. Enumeration
ict Maps for McKinley Cty, San Juan Cty and Valencia Cty,

RECEPTOR PARAMETERS

See Table 7

POPULATION PROJECTIONS

Aincrease
(1980-1985 ' 32
(1985-2001 ‘ A
(2001-2006) 2

Reference: Calculated from those listed in Item 6 above
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Table 1. Locations of Sources

Source Coordinates

N — ke ey 0

£Tt. m, S, m. L. m.
Ore piles(! +525.0 +160.02  +75.0  +22.86 +2.28
Tailings A +2237.5 +682.01 -87.5 -26.67 (4

pilel2 B +3675.0 +1120.17 =-1762.5 =537.22
C -150.0 -45.72 =3300.0 =-1005.87 (4

Yellowcake Dryer 0.0 0.0 0.0 0.0 +61.0 +18.59
Stack
Yellowcake Packag-
ing Stack +31.29 #.0 0.0 0.0 +57.0 | +17.37

Ore Grinding and
Leaching Staca  +162.50 +49.53  =-68.75 -20Fg§ +53.5  +16.30

Laboratory Stacks

#4 -179.70 =54.77 ;égg.oo -117.96 +26 +7.93

#5 -177.30 =54.04 .00 =-119.79 +26 +7.93
#6 -172.5Q, -52.58 =399.30 ~-121.71 +33 +10.06
#7 175 -53.34 =-405.00 ~123.45 +33 +10.06
#8 ~-176 -53.86 =-420.30 ~-128.11 +33 +10.06
#9 -183J00 =-55.78 =425.40 ~129.67 +26 +7.93
#10 -175.50 =53.49 -455.10 ~-138.72 +26.5 +8.08
#11 ~149,0 -45.42 -458.70 -139.82 +30.0 +9.14
#12 -142.50 =43.43 -388.50 ~-118.42 +9.25 +8.92

Note: Ground elevation at the mill site is 7000 ft. = 2133.67 m.

Notes: (1 Location of largest ore pile on UNC map Sec. 2 T. 16N, R. 16W.,
NMPM 1" = 200', July 28, 1981,

(2 Tailings area represented by three locations; A, B, and C.

(3 Elevations from UNC map Sec. 2 T. 16N., R. 16N,, NMPM
1" = 200', May 3, 1978 by Koogle & Poole, Inc.

(4 Average elevation of tailings ponds is 6947.5 ft.
(=16m) with respect to the mill origin elevation. Three
elevations, 6933.8, 6954.4 and 6954.5 ft. taken from UNC
aerial photo May 3, 1978, 1" = 200' by Koogle & Poole,
Inc,
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Table 2. Averqgg Annual Release Rates for Stacks

Based on lst and 2nd quarter data

Dryer Packaging
Ci/yr Ci/yr
U natural 5.14 x 10~1 1.62 x 1073
Ra-226 1.12 x 1072 9.90 x 1074
Th-230 6.45 x 1074 5.73 x 1073
Pb-210 4.06 x 10=4 3.89 x 1075
Po-210 1.14 x 10™% 1.70 x 1073
Based on lst, 2nd, and 3rd quarter data ‘/[’
Dryer Packaging
Ci/yr F Ci/yr
U natural 6.74 3.67 x 10~2
Ra-226 7.59 x 10-3 /Z)\ <6.89 x 10~%
Th-230 <4.38 x 10-4 <3.94 x 1073
Pb-210 <X.7% x 10-4 <2,62 x 1073
Po-210 <7.81 x 105 <1.15 x 1073
Both sets alues were supplied since the 3rd quarter data became

available after

the initial sdata package was delivered to BDM.

Reference: Kramer, Callahan and Associates, 1981, Analyses of Yellowcake
Dryer and Packaging Exhaust Emissions at United Nuclear Uranium Mill,

Gallup, New Mexico. Three quarterly reports (January, May, August),

Albuquerque, NM,
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Stack Data

Test Stack
Date j /DS Ch R(‘,is’g part ook pCi/hr

4.13x10% 1.16x108
2.02x10% 1.89x107
4.94x10% 2.89x107
.0x10™9 14x103 2.13x10%
L 24%1074 .01x10%4 .21x10%
,87x10"4 .19x103 .28x10°

3/81 Dryer
j/81 Pkgng
3j/81 : Pkgng
3/81 Pkgng
3/81 Dryer
3/81 Dryer

WO N =W

Quarterly .
Means: Dryer 34 .99x10% 4.02x10
Pkgng .69x1075 L46x10% .04x10

o

5/81 Pkgng ¥ : L 35x10%T
5/81 ’ Pkgng 69x10™4 ¥ ,07x107
5/81 Dryer },5%x10™2 5% .03x108
5/81 ’ Dryer .2x10"3 2.37x10" s 7.42x10°
5/81 5 Dryer 3.47x10~3 7.8x1C j .12x107
5/81 : Pkgng 3,99x10™4 4.82x10° 4.53x10°

Quarterly
Means: Dryer ,32x10~2
Pkgng 2.32x10%

,B84x10°
.89%x10%

h>

»

,92x107 .05x107
 14x105 .56x108
,38x109 .33x108
,85x109 .29x107
,71x10 .96x107
,79%x102 ,59x106

8/81 Pkgng ,06x10-3
8/81 2 Dryer ),0258
8/81 Dryer 0.022
8/81 Dryer .0102
8/81 Pkgng 65%x10"2
8/81 Pkgng ,89x10~3

(DU o SRR IR

Quarterly

Means: Dryer 0.019 46x105 1.17x108
Pkgng 1.04x10~2 3,81x107 .22x107

* Dry standard (STP) cubi. meter

** particulate
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Table 3 (cont)
Ra~226

Test

Date g/DSCM  pCi/g part,**

3/81 1.17+0.24 1.82
3/81 , 0.39+0.08 63.1
3/81 ] <0.042+0.008 <11.5
3/81 <0.028+0.006 <8,
3/81 ‘ Dryer 0.126+0.025

3/81 . Dryer  0.166+0.033

Quarterly

Means: Dryer
Pkgng

5/81 Pkgng  33+0.6 .17x103

/81 2 Pkgng 253+5] 4.77x104_~

/81 Dryer 605+121 15x104p~
/81 : Dryer 209+42 5.09x103
/81 ; Dryer 65+13 2.17x103

5/81 ‘ Pkgng 115+23 /{}\ 2.05x104
Quarterly

Means: Dryer . .59x%103
Pkgng 2.51x104

Pkgng
Dryer
Dryer
Dryer
Pkgng
Pkgng

Dryer
Pkgng

pCi/hr

3137
61!
67.
44,2
f)x;r)

812

2198

240, 8/1

.81x10%
.27x103
5, 19%x100
1.91x10°
5.89x107
.93x10°

.56x10°
. 26x107

1.45x10%
4,24x103
7.09x]10%
3.63x104
8735
6147

3.71x10%
9,79x103

12ARY
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Test
Date
3/81
3/81
3/81
3/81
3/81
3/81

Quarterly
Means:

5/81
5/81
5/81
5/81
5/81
5/81

Quarterly
Mearns:

Quarterly
Means:

Pkgng

Pkgng
Pkgng
Dryer
Dryer
Dryer
Pkgng

Dryer
Pkgng

Pkgng
Dryer
Dryer
dryer
Pkgng
Pkgng

Dryer
Pkgng

Table 3
Pb~-2

EJPSCﬁ
.05+0.008
L084+0.017
.042+0,008
.042+0.008

).044+0,008

e

10.

20

.04730 .009

2.2+0,

6+1.
L9+2,
440,
4+0., !

2.75+0.29

«37

(
]

o

0
\

ont )

pCi/g part,

) 4

478
2000
397
245
80
49]

v‘/

F

9,25x104
8.80x103
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Table 3 (cont)
Th-230

Test
Date T g/ DSCM pCi/g part, pCi/hr

3/81 Dryer <0.05+0.008 <0.078 <220
3/81 Pkgng 0,06+0.,012 9.87 95.6
3/81 ‘ Pkgng  <0.042+0.008 <11.5 <67.1
3/8] Pkgng <0.042+0.008 <12.8 <66,2
3/81 s Dryer <0.044+0.008 <0.71 <22°
3/81 Dryer  <0.047+0.009  <1.46

Quarterly
Means: Dryer <0.047 »
Pkgng <0.048 38 <76.3

5/81 Pkgng 2.6+0.24 4581 /T/

5/81 Pkgng 15.9+1.3 2.68x104
5/81 Dryer 3142.9 "~ 2.66x105
5/81 Dryer 15.9+1.5 45x105
5/81 Dryer 3.15+0.3 2.86x10%
5/81 Pkgng  4.6+0.44 .73x103

Quarterly /[}\ :
Means: Dryer 16, .47x103

Pkgng F::z. . 30x10%

8/81 1 Pkgng 0.
8/81 Dryer <0.
8/81 Dryer 0.
8/81 Dryer 0.0°
8/81 Pkgng 0.
8/81 Pkgng 0.

Quarterly

Means: Dryer
Pkgng
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Table 3 (cont)
P«)":]U

Test
Date g/DSCM Ci/g part. pCi/hr

3/81 Dryer <0.05+0.008 <0.078 220
3/81 ; Pkgng <0.042+0.008 <6.80 <65.8
3/81 ‘ Pkgng <0.042+0.008 <11.5 <67,
3/81 Pkgng 0.042+0.008 2.8 <66,
3/81 A Dryer <0.044+0.008 <0.7 <225
3/81 Dryer < .UQ?EO.UU? <1.46 230

Quarterly
Means: Dryer ). 047

Pkgng <0.042 <10, . o 37 ar
5/81 Pkgng .92+0.1 1621 ]
5/81 ] Pkgng 4.7+0.53 L 1924

5/81 Dryer 4+0,6 4,63x104
5/81 : Dryer 3.0+0.34 ; 2.74x104
5/81 5 Dryer 0.42+0.05 3.81x103
5/81 Pkgng .12+0.13 20C .88x103

Quarterly
Means: Dryer 09 < .2 . 58x104
Pkgng P+ 3.81x103

8/81 Pkgng
8/81 ' Dryer
8/81 3 Dryer
8/8l Dryer
8/81 Pkgng
8/81] ‘ Pkgng

Quarterly
Means:

1IPAPITPOLAONILA




S*ack Data: Particulate and Average Stack Flow Rates
ref: Kramer, Callahan and Associates, 1981

st Quarter, 1981

DRYER STACK
Particulate conc. Particulate effluent rate Average stack gas
in stack gas gram/hr flow rate
gram/DSCM* meter3/hr (dry)

2836.36 4391

318.18

159,09

1104.,54

-~

/

[
PACKAGING STACK r

Particulate conc. Particul effluent rate Average stack gas
1n stack gas t/hr flow rate
gram/DSCM* meter3/hr (dry)

0.0062 % 1567

0037 3 1598

,0033 1577

L0044 R 1581
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Second Quarter, ]98]

DRYER STACK
Particulate conc. Particulate effluent rate Avera_» stack gas
1n stack gas gram/hr flow rate
gram/DSCM* meters/hr (dry)

0.053 284,33 8582
0.034 313.64 9134
0.030 : 9069

0.039

Packaging Stack >
< //

”’
Particulate conc. Particulate effluent 4Zre Average stack gas
in stack gas gram/hr flow rate
gram/DSCM* mrterg‘hr (dry)

ry
s tnm——— clen

0.0046 1762

o~
0.0053 { .8 1686

0.0056 G0 1683

1710
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Third Quarter, 1981

Test
in stack gas
gram/DSCM¥*

Particulate conc.

Table 4 (cont)

Particulate effluent rate
gram/hr

0.034

.028

0.024

Mean

PACKAGING AND PRECIPITATION STACK .~

303.

248,

220.69

297.4

Particulate conc.

in stack gas
gram/DSCM*

-~
Particulate effluent rite

gram/hr

2

Average stack gas
‘low rate

meterd/hr (dry)

el s ———————

8939
8927

9090

8985

/-T :

Average stack gas
flow rate
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Table 5. Tailings Radon

The final GCeneric Environmental

(9/80) provides the following model
are "upper bound" or "worst case"

Ore hauling and storage

Ore crushing and grinding
Yelowcake drying and packaging
Tailings pile

Dispersed ore and tailings

*after 15 years operation

Reference:

Final GEIS Uranium Millinpe PP. 5=7

2

Statement

si1tuations.

Uranium Milling

emissions, lhese
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Tailings Solids Bulk

-230

\/gm)xl0"®

)06 2

Average

Means
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Table 7. Receptors and Locations

Receprurs Coordinates

*¥Receptors at the

UNC property boundary,

Al 0, 0.077, 6.096

A2 1.15, 0.077, =3.048
A3 1,15, =1.,38, 36.576
A4 -0.46, ~-1.38, - 6.096
Mill site working

locations,

Bl

B2

B3

*Nearesi resident, Cl

*Nearest resident
downwind, DI

*Nearest Community, El

*Nearest Community,
downwind Crownpoint F|
]

*Nearest grazing area, Gl

*Springstead Trading
Post Hl

b |
*Callup, HZ

Red Rock St'ate Park, H3
Grants, H4

Arizona St. Line, HS5
Zuni, H6

Fort Wingate, HJ

Chaco Canyon
Headquarters, H8

Note: coordinates in »m/km./m.

*Receptor locations currently anticipated
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SEASONAL & ANNUAL FPage 1 of 3
JOB NO.: 52178 WIND DIRECTION BY PASQUILL STABILITY CLASSES (STAR PROGRAN)
5 Classes
Station: #2308. Gallup, NN Period of Record: 1/73-12/75 (8 Obs/Day)

Dats are presented by stability clesses and also cosbined for the period iIndicated; firet, as & biveriste frequency distribution of wind
direction vs. wind speed, and second, se normelised values (1.e., relstive frequency). Stability clasese are based oan Pasquill'es class
structure (see Journal of Applied Meteorology Pebruary 1964), as follows:

Identified fn lower Stability Class Identified o lower
Stabilicty Class left cormer in this left cormer in this
{Regular STAR) tabulation as: Defintition (Day/Night STAR tabulatioe as: Definition
1 A Extremely Unstable 1 A Extremely Unsetable
2 3 Unstable 2 3 Unstable
3 C Sitghtly Unstable 3 C Slightly Uastable
B [ Neuiral 4 1] Neutrel/Day
S E Slightly Stasble b £ Neutral/Night
& r Stable [ F Slightly Stable
? < Extremely Stable ? c Stable
2 - Extremely Stable
Tabulations can alsc be prepared for the Reguliar STAR The Day/Night STAR can be prepared for &
in 5 classes (E, F, G combined), 6 classes classes (F, C, H combined), 7 class~s
(¥, G combined) ,or 7 classes (G, H combined), or 8 classes. The Day/Wight STAR is normally

used in the clisatological display model (CDNM)

Aversge wind speed in knots, to tenths, for each direction and each speed class. Oversll average wind speed is computed by: Sun of Wind Spee

Number of Occurreoces

NUMBER OF OCCURRENCES: Number of DIR/SPD cbeervations, plus number of calms (vinde sre tebulated to 16 points; speeds are in knots.)

FREQUENCY OCCURRENCES - Nusber of occurrences/stability class
——— i - Total nuaber of observations

TOTAL NUMBER OF OBSERVATIONS: Number of ocbservetions in each month, sesson, annual or period.

TOTAL RELATIVE FREQUENCY OF OBSERVATIONS: I0tsl number of obeervations _ , oona0
Totel sumber of observetions

This normalized (relstive frequency) table is seif explanstory, except that calm values have Seen distributed in the 0-3 speed category based
en the nusber of observations in speed categories 1-3 and 4-6 as shown below.

Because of the fmportance of cals winds in efr pollution studies, their occurrences are distributed intoc 0-3 speed category of the percentage
frequency (normalized) taebles using & ratio based on the nusber of observations of speeds of 1-6 knots in each direction category.

Exompls:
Sesson: MAM "
. Total Oba for Seeson (g1l S:=hilitfes): 3630
S Stability Clase: -
T Total Obs. Class “C" - Speede 1-3 21
v Totel Obs. Class "C" - Speeds 4-6 142
v Total Calms - Class “C" (Sesson: MANM) 3




Page 2 of )

To find the distribution of calms fnto & direction category we must aleo know the susber of cbeervations in that direction thet had speeds of
1-3 and 4-6 knote. In our eismple let us aseums we want to find bhow the calms were distributed into the south directiom.

o Total Obe. S Direction (Sesson: MAM) “C" Scabilifcy
Speeds 1-3 3

X Total Obe. S Direction (Season: NAN) "C" Stabiltcy
Speede &-6 [

Symbolically the Distridution Factor =

v wex) (v
R T+ L
» 8 3+ 6 3
In our exsmple then: 32 Frequency South Spd 0-3 “¢ A(m_o_) (ﬂ.‘u it —-—m) “ (.002174) (.5521%) + (.00081%) = 600935

Percentages for Hoathly or Annual tablea aay be determined in a like manner by substituting the proper velues.

TABLE A-1. STABILITY CLASS AS A FUNCTION OF NET RADIATION ﬂw@m TABLE A-2. INSOLATION AS A FUNCTION OF SOLAR ALTITUDE
WIND SPFEZED NET RADIATION INDEX SOLAR ALTITUDE INSOLATION
(KNOTS ) K 3 2 i 0 o | -2 {(a) INSOLATION CLASS NUMBER
0,1 S Des 2 T (3 7 60° < Strong 4
2 3 TN B Nes B ® 7 35° <a< 60° Moderste 3
& 3 1 2 3 = B 5 s 15* <a< 35° Slight 2
) g DN Eadt e 5 £ a< 15° Weak 1
7 2 2 gy B 4 5
8 9 2 3 S T s S
10 3 3 4 . L3 * b
11 A EE Hel Wy R g 3

>12 Bkl Wk




A STABILITY CLASSIFICATION BASED ON NOURLY AIRPORT ORSERVATIONS

The Tollowing explanation of the Pasquill Stability classification has been extracted froe sn article by D. Brece Turner in the Pebruary 1968
Journal of Applied Meteorology.

This system of classifying stadbiiity or en hourly basis for research in sir pellution is based wpon work accomp!ished by Dr. F. Pasquill of
the British Meteorological Office (1961). Stability near the ground is dependent primarily vpon net radistion and wind speed. Without the
inflvence of clowds, Insolstion (incoming radistion) during the day (s dependent uwpon sclar altitude, which is & function of time of day and
time of year. %han cloude exist their cover snd thickness decresse incoming and cutgoing radiat lor Iz this system inecistion e estimsted
by solar altitude and madified for existing conditions of total cloud cover and ¢lowd ceiling height At night eatimstes of outgoling redistion
are made by comsidering cloud cover. This stadbility classification systems has been made completely ob jective sc that an electronic computar
can be used to compute stability classes. The stebility classes are as follows: 1) Extremely unstadble, 2) Unstable, 3) Slightly unstable,

&) Meviral, S) Slightly stable, &) Stadle, 7) Extremely stable. Table A-] givees the stability cines a8 2 function of wind speed and net
radistion. The net radistion index rangss from &, highest positive net rodistion (directed toward the ground), to -2, highesot negative nmt
radistion (directed awey from the escrth). Instability occurs with high positive net radiation and low wind speed, stability with high negative
net radiation and light winds, and ncuice! condiilions with cloudy skies or high wind speeds.

The net radistion index vesed with wind speed 1o obtain stability class (2 determined by the following procedure:

1) If the total cloud cover is 10/10 and the ceiling is less than 7000 fezt, we net radistion index equal to O (whether day or nigat).

2) Por night-time {(night is defined as the period from one hour before sunset to one hour after sunrise):

a) 1t total (‘oud cover =4/10, use net radistion index equal to -2.
) If total ciont cover>4/10, use net radiation index egual to -1},

For daytise:
a) Determine the insolation class nusber as & function of solar sltitude froe Table A-2.
b) If total cloud cover £5/10, uoe the net radiation index in Table A-1 cetresponding to the insclation class number.
€) It cloud cover >5/10, modify the insclstion class nuaber by following these six steps;
i) Ceiling <7000 fr, subirasct 2,
1) CellingZ 7000 Tt Dut £16,000 £:, subtrect |,
3) Total cloud cover equal 10/10, subtract |, (Thies will only apply te cellings T 7000 ft since cases with 10710 coverage
be low JOOO ft are considered in item | sbove. )
&) 1If insolation class nuaber has not besn modif ied by steps (1}, (2), or (3) sdove, assume wmodif led class number equal to
insolation ciass numsber
5) 1t msodified insolation class number is less than 1, let it equal 1,
€) Use the ne: radiation index in Table A-] corresponding to the aodified imscistion class number

Since urban areas do not become as stable in the lower layers ss non-urban aress, stability classes 5, 6 and 7 computed us ing the STAR
program may be combined into a single class (5), or claseee 6 and 7 may be combined and identified as clase 6.
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