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MILDOS CODE INPUT LISTING (NRC,1981)

1s..................................................................... ..es...ee
C GLU OF INPUT Data MILDOS62
c ....eeeeeeeeeeeeeeeeeeeeeee.55ARY..eeee eeeeeeeeee eeeeee eee eeewee4. eeeeee s eMILD058 3
C FWEutledeK) 15 f HE FN ACI!ON AL JOINT FREWUENCY OF ulNO FROM OlkEC- MILOO584
C fl0N to IN w!ND SPtED CLA55 J. IN STAblLifY CLASS K MILD 0585
C MILOO596
C NSORCE 15 THE NUMBEW OF EFFLUENT 50VWCE5 INPUT MILOO58F
C MILD 0584
C 50RCEtteJi 15 SOUNCE TEMM oaf 4 FOR SOUNCL J MILD 0589
C 50RCEileJ) 15 THE A LUCAfl0N C00RUINaft MM MILD 0590
C 50RCEA2eJ) 15 fHE Y LOCAfl0N COO 40!NAIEe AM MILOO591
C 50RCElJoJi 15 fME 2 (ME1GMil COORDINATE, M MILD 0592

.C 50WCE14eJ) 15 fHE SOUNCE AWEAe Mut MILD 0593
'C 50RCE15-9eJI AHL RELEA5E RATES OF U-238. TM-230. RA-226, P8-210eMIL00594
C AND RN=222. NLSPLCIIVELYe CI/YR ==PANTICULATL NELEASE RATES MILD 0595
C RECOMPUTED BY CODE IFr 50RCEtt0eJ6 2000 OR HIGMER. MILOO596
C 50RCE110eJ) 15 IME SOURCE 10 NUM9LR MIL 00597
C 50RCEttleJ) 15 iME A55tGNED DAkitCLE SIZE O!5fMlHvil0No INTEGER MILD 0598

4 C 50WCEll2eJ) 15 TML Enli VELOCifve M/5tC MILOO599
C MILD 0100
C OM 15 TME ANNUAL AVEWAGt ATMO5PHERIC MIAING MEIGnf. M MILD 0101

'
C MIL 00102
C PACitledl !$ THE SULK SPECIFIC ACT!WIff 0F 150f0PE J IN 50VNCE le MIL 00103
C Ja!-4 FOR U-238, TM-230. RA-226. AND Pb-210e RESPECilVELYe PCI/GNILD0104
C MILOO105
C IPACill) 15 INE PACT WALUE SET A5586NED F0W SOURCE NUMcER I MILD 0106
C MILOOl07
C 15fARY 15 INE YEAN EFFLUENT NELEASE5 BEGINe E.O., 1981.5 MILD 0108
C MILD 0109
L IFf000til MUST EWUAL 1 FOR CALCULAfl0N AND PRINT OF 005E AND MIL 00110
C CONCENTRaf!ON DATA F0W TIME STEP 1 pfC00111
C ,#'u!LDoll2
C FPRtli 15 TME AREAL F000 PRODUCTION MATE OF F000 TYPE le lat-3 4tLD0!!3
C FOR VEGETABLE 5e MEAfe AND MILKe RESPECT!vtLYe KG/sM2-VM MILD 0ll4
C MILOOll5
C FFORI 15 fME F a ACTION OF ANNUAL ANIMAL FEED OBIAINED BV GRA2]NGe MILD 0ll6

'
C FOR USE IN CALCULAflNG INDivlDUAL 005Eb / MILD 0ll7
C MILD 0ll8
C FM AYI IS YME F RACf!ON OF ANNUAL ANIMAL FEED CON! hfi!NG OF LOCALLY MILD 0l!9
C GRouN STORED FEEOs FON USE IN CALCULAflNG IND1 v10UAL DOSES MILDol20

MILD 0121C ,

0 FFORP ANO FHAYP ANE SAME A5 FFORI AND FMAY! EACEPT THAT THEY AWE MILD 0122

i C
'

00bEb MIL 00123C FOR USE IN CALCUL&f!NG POPULAT!
MILD 0124

I C lA00 15 INE Nuw8EN OF IN0!v100A PTOR LOCAfl0NS INPUT MILOO125
C MILD 0126
C INTYPEll) SPECIFILS DESIRED OUT UT FOR INDIVIDUAL RECEPf04 1 MILD 0127
C InfYPEll NEGA NuM6ER FOR No PWINT MILD 0128

i C IRTYPEttleg r CFRd0 MPC COMPL!ANCE CHECK MILD 0129
!C IRTYPEtlpal F INT OF 70fAL 00bE5 OVER ALL PATHWAY 5e ONLY MILDol30
C IRTYPEllis10 'OR MINI 0F 005E5 BY EAP05UNE PATHvaY (NOT ALL0wE0 MILD 0!J1

.C UNLES5 JCtTiel ) MILD 0132
C MIL 00133

i

C ! Ptted) t5 THE INPUT POPULAfl0N FOR ANNULUS telN DIRECTION J MILD 0134
C MILDolJ5
C (Il MUST BE input A5 1 70 Uf!L12E PROGNAM OPfl0N 1 MIL 00136
C JCtllet TO USE talLPS SUBROUflNE IVALUL5 0F TAILP IN AHOWE 04fA MIL 00137
C STATEMENT USED OfMEWwtSte IF NEEDED) MIL 00138
C jct 21 1 TO COMPUTE 100-YR ENVIRONMLNTAL DOSE COMMITMENTS MILOOl39
C JCl31 1 TO OgfalN MOPUO5 CUNCENTRAi!0N DATA PRINT MILD 0l*0
C jct 41st TO 03 FAIN POP 005 005E PRINT BY Gul0 SEGMENT MIL 00141
C JCtble! TO 03 FAIN CHlWU PRINT OF A/0 OAIA M IL D0142
C JCitlet 70 09 FAIN WRifER PRINT OF 005E AND ofMER FACTONS MIL 00143
C JCtfiel TO OSTAIN UNIDOS PHINT OF 005E5 RY EAP05URE PATHWAY MILD 0144
C jct 8tel 70 INCLUDE MILK P4fMuAY IN UNIDO5 CALCULAfl0N5 MILD 0145
C jct 95el TO 09 FAIN UNIGOS PN!NT OF CONCLNTHAfl0N Data MILD 0146
C jct 104 15 NOT CURRENTLY IN USE MILDol47
C MILD 0148
C AMECEPfleJ)t5 & LOCAf!ON COONDINATE FOR IND!v!OUAL RECEPf0R J MILDol49
C ARECEPfleJ) 15 fME X C00u0lNATEe MM MILD 0150
C IRECEPt2eJ) 15 IME Y C00RDINafEe MM M IL Do l 51

,C ARECEPt3eJi !$ THE 2 COONDINATE. M MILOOl52
'C MILD 0153
C OAJU$ftleJ K) 15 A F ACTOR F0W MULilPLVING THE INPUT SOURCE MIL 00154
C SYNENGTH OF $0UhCE K 10 GEf THE OL5twE0 SuvacE STRENGTH OF MILDol55
C SOURCE K FOR YML DURAfl0N OF I!ME STEP 18 Je1.FOR PAHilCULATES MILOOl56
C AND Ju2 FOR RADON

'

MILDol57
C MILD 0158
C TbfEPill 15 TME OU4Afl0h 0F f!ME 5fLP le VR5 MIL 00159
C MIL 00160
C NbfEP IS TME NJMBER OF I!ME 5fEPS TO BE WitL12E0 MILool61
C MILD 0162
C FNA00Ntil 15 THE FRACfl0N OF R ADON MELE ASES FOR eMlCH DOSES BEYONOMIL00163
C 80 AM ARE CALCULATLD USING OOSE/RCI COEFFICIENT 5 FOR RtLEASE MILD 0164
C PolNT 18 tel-4 FOR CAbpER. FALLS Clive GRANTSe ANO WELLPINIT MILD 0165
L MILD 0166
C PAJU5ffil 15 YME Mai10 0F TME U.S. POPULafl0N DURING flME $IEP ! MILD 0l67
C 10 fMat DURING fML YEAR 1978 MILUOl68
C MILD 0169
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' ' . INPUT DATA SUMMARY

, s,

N1NPUT PARAMETERS INPUT DATA REFERENCE, -y ,,
q.

l
.

* t- . .
l. FREQ (I, J, K) Attachment A'+

'{ 1 2. NSOURCE Tables I to 5
'

4.

3. SORCE (I, J) Tables 1 to 5* -*

'

4. DM Item 1 and calculation (MILDOS proc.),.
.

5. PACT (I, J) Tables 3 and 6

6. IPACT (I) As needed f
/

t
9' 7. TSTART 1981

8. IFTODO (I) As needed /
9. FPR (I) Item 5

10. FFORI I 5

11. FHAYI Item 5

12. FFORP, FHAYP As specified

|- 13. IADD Table 7

14. IRTY1 E I) As needed

15. IPOP (I, J) Item 6

16. JC (I) As needed
,

17. XRECEP (I, J) Table 7 1

18. QAJUST (I, J, K) Item 4e I

19. TSTEP (I) Item 4b

20. NSTEP Item 4b

21. .FRANDON (I) Item 2f

22. PAJUST (I) Item 8

D*AI"IMDIADNHA !
.
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MILDOS INPUT DATA

The data supplied by D'Appolonia to BDM for input to MILDOS follows:
1. METEOROLOGICAL DATA

Mean annual morning mixing height - 370 meters,a.
b. Mean annual af ternoon mixing height - 2680 meters.

Reference: Holzworth, G. C. ,
and Potential for Urban Pollution Throughout1972, Mixing Heights, Wind Speeds,'

the ContiguousUnited States: U. S. EPA, Research Triangle Park, North Caro-lina,

Fractional Joint Frequency of wind from 16 wind directionsc.
inthe six windspeed classes and six stability classes at the Mill

site - See meteorological data from Gallup, New Mexico from 1973through 1975 (Copy to BDM). (Attachment A)
2. Sources /

/

The sources have been located and are listed in Table 1.
a.

/Re fere nc es : /

1. UNC map Sec. 2T.16N, R.16 W., NMPM 1" = 200', July 28, 19812. UNC map SEc. 2T.16N, R.16
3. Aerial photos showing sta , NMPM 1" = 200', March 25, 1978

ocations at the mill from GusSwanquist. (2 maps) 8/11 1

4. Memos from Gi wanquist with stack elevations.

b.
The area of each areal source has been calculated and is asfo s:

Source
Area (m2)South pond (liquid) 4,096.7

(solids) 164,795.3Central pond (liquid) 10,757.8
(solids) 179,519.9North pond (liquid)

668.9(solids) 64,769.9
Ore piles (total) 3,344.4

Annual average release rates in curies / year of U-Natural,
c.

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 Table4.

11MkIPPOIfADNILSF
-
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2.- SOURCES (cont.)

d. Exit Velocities of Stacks.

31. dryer stack range: 4391 - 9134 m /hr Impinget
scrubber

32. packaging stack range: 1567 - 1762 m /hr Venturi type
scrubber

3. ore grinding and Wet scrubber
leaching stack

4. stacks from Straight
laboratory . 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 yellowcake #

/ 'Ore grinding and ore
leaching stack

Stacks (9) from non- dioactive
laboratory eff ts(l)

Tailings pile tai 'ns
Ore pile or

Note: (I) mii < 1aneous chemicals.

f. Radon release beyond 80 km - FRADON (3) Grants MILDOS, 1981 p.4.10

3. TAILINJs~)ATA

gp! radon release rate and tailings solids bulk specific activitiesTailin

(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 0 .38

b. Three time steps
1) 1981-1985
2) 1985-2001
3) 2001-2006

c. All release rates similar through 2,001.
Stack and ore pad releases end in 2,001. i

i
I

D*AllMMMA)NIA
.
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f
5. GRAZING PARAMETERS

2
| a. Vegetables production = 207 kg/km /yr
5 b. Meat production = 86 kg/km2/yr

c. Milk production = 109 kg/km2/yr
Total feed requirement satisfied by grazing = 100% (input = 1.0).
Feed requirement satisfied by stored feed = 0% (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.

2. Aerial reconnaissance notes, July 9,1981. Made by J.S. Hart and
K. G. Kennedy.

3. Telephone conference notes of June 24, 1981. Livestock data from
Mr. Jim Henderson of the Navajo research and StatisticsJf fice.

4. New Mexico Department of Agriculture, New Mexico Stat,s'liniver-
sity, Las Cruces, telephone conversation with B. Ells, 8/6/81.

5. Telephone conference notes, September 8,1981. Information from
Mr. Jim Henderson (see reference 3).

6. POPULATION DISTRIBUTION

Two distribution maps were submi ed to BDM.

References:

1. Field observati
2. University of ) w Mexico, Bureau of Business and Economic

Research, Autoc ated Data Acquisition Service, 1980.
3. Pe nal communication 1981, Ron Faich, statistician
4. U S. Dept. of Commerce, Census Bureau, 1981. Enumeration

ict Maps for McKinley. Cty, San Juan Cty and Valencia Cty,D .s

N1.

7. RECEPTOR PARAMETERS

See Table 7.

8. POPULATION PROJECTIONS

% increase
(1980-1985 32
(1985-2001 44
(2001-2006) 2

Reference: Calculated from those listed in Item 6 above

.

. . . .

.

__

.
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Table 1. Locations of Sources

Source Coordinates
z(3x y

ft, m. ft. m. ft. m.

Ore piles (I +525.0 +160.02 +75.0 +22.86 +2.28

Tailin$s A +2237.5 +682.01 -87.5 -26.67 (4
pilet2 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

Ye1loweake . Packag- /
ing Stack +31.25 +9.52 0.0 0.0 +57.0 +17.37

Ore Grinding and
Leaching Stack +162.50 +49.53 -68.75 -20 +53.5 +16.30

Laboratory Stacks
,

#4 -179.70 -54.77 - .00 -117.96 +26 +7.93
#5 -177.30 -54.04 .00 -119.79 +26 +7.93
#6 -172. -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 -183.00 -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., N)(PM
.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
serial photo May 3, 1978, 1" = 200' by Koogle & Poole,
Inc.

D*APPOIA]>NIA
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! Table 2. Average Annual Release Rates for Stacks

Based on let and 2nd quarter data
|

Dryer Packaging
Ci/yr Ci/yr

U natural 5.14 x 10-1 1.62 x 10-3

Ra-226 1.12 x 10-2 9.90 x 10-4

Th-230 6.45 x 10-4 5.73 x 10-5

Pb-210 4.06 x 10-4 3.89 x 10-5

Po-210 1.14 x 10-4 3,70 x 10-5
/

/

Based on ist, 2nd, and 3rd quarter data

Dryer ' Packaging
Ci/yr - Ci/yr

U natural 6.74 3.67 x 10-2,

Ra-226 7.59 x 10-3 <6.89 x 10-4

Th-230 <4. x 10-4 <3.94 x 10-5 !

Pb-210 <2 .73 x 10-4 <2.62 x 10-5
l

Po-210 <7.81 x 10-5 <l.15 x 10-5 '

1

I

Both sets o alues were supplied since the 3rd quarter data became
available after the initial sdata package was delivered to BDM. ,

'

i
i

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.

i
1

j

DRPPOIA]>NIA
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Table 3. Stack Data - Bulk Specific Activity and Release Rates
*U Nat

Test Test Stack
Date g/DSCM* pCi/g part.** pCi/hr

84 1.16x103/81 1 Dryer 3.9x10-2 4.13x10
4 3

3/81 2 Pkgng 1.84x10-4 2.02x10 1.89x10
4 2.89x1053/81 3 Pkgng 2.67x10-5 4.94x10

4
3/81 4 Pkgng 2.0x10-5 4.14x103 2.13x10

64 3.21x103/81 5 Dryer 9.24x10-4 1.0lx10
6

3/81 6 Dryer 3.87x10-4 8.19x103 1.28x10

Quarterly 7
Means: Dryer 1.34x10-2 1,99xio4 4.02x10

Pkgng 7.69x10-5 2.46x10 1.04x1054

5/81 1 Pkgng 2.8x10-5 4.12x103 3.35x10 /4

4 3.07x1055/81 2 Pkgng 2.69x10-4 3.44x10
8

5/81 3 Dryer 3.5x10-2 4.5x105 2.03x10
6

5/81 4 Dryer 1.2x10-3 2.37x104 / 7.42x10 74
5/81 5 Dryer 3.47x10-3 7.8x10 y 2.12x10

4 4.53x1055/81 6 Pkgng 3.99x10-4 4.82x10

Quarterly
Means: Dryer 1.32x10-2 .84x105 7.72x107

Pkgng 2.32x10-4 / 2.89x104 2.65x105

8/81 1 Pkgng .06x10-3 2.92x105 1,oSx107
8

8/81 2 Dryer 0.0258 5.14x105 1,56x10

8/81 Dryer 0.022 5.38x105 1.33x108
4 Dryer 0.0102 2.85x105 6.29x1078/81 '

8/81 Pkgng 1.65x10-2 4.71x10 1.96x107"

8/81 6 Pkgng 5.89x10-3 3,79xio5 6.59x106

Quarterly
Means: Dryer 0.019 4.46x105 1,17x108

Pkgng 1.04x10-2 3.81x105 1.22x107

* Dry standard (STP) cubic meter

** particulate

D*APPOLON]IA
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Table 3 (cont)

Ra-226

.

Test Test Stack
Date

_ g/DSCM pCi/g part.** pCi/hr

3/81 1 Dryer 1.17+0.24 1.82 51373/81 2 Pkgng 0.3970.08 63.1 611{ 3/81 3 Pkgng <0.042+0.008 <11.5 <67.13/81 4 Pkgng <0.02870.006 <8.56 <44.23/81 5 Dryer 0.12670.025 2.03 6453/81 6 Dryer 0.16630.033 5.19 812

Quarterly
Means: Dryer 0.487 3.01 2198

Pkgng <0,!53 <27.72 240.8 /
5/81 1 Pkgng 33+0.6 7."17x103 5.81x1045/81 2 Pkgng 253751 4. 77x104 / 4.27x1055/81 3 Dryer 605T121 1.15x104 / 5.19x1065/81 4 Dryer 209742 6.09x103 1.91x1065/81 % Dryer 65T13 2.17x103 5.89x1055/81 u Pkgng 115[23 2.05x104 1,93x105

Quarterly
Means: Dryer 6.59x103 2.56x106Pkgng 2.51x104 2.26x105

8/81 1 Pkgng 8.42 401 1.45x104
4

8/81 2 Dryer 0.475 14.01 4.24x1038/81 3 Dryer 7.95 287 7.09x1048/81 4 Dryer 4.00 165 3.63x1048/81 5 Pkgng 5.00 210 87358/81 6 Pkgng 3.71 353 6147

Quarterly
Means: Dryer 4.14 155 3.71x104Pkgng 5.71 321 9.79x103

IYAPI unA)NIA
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Table 3 (cont)
Pb-210

Test Test Stack
Date g/DSCM pCi/g part.** pCi/hr_

3/81 1 Dryer <0.05+0.008 <0.078 <220
3/81 2 Pkgng 0.084+0.017 13.6 132
3/81 3 Pkgng <0.042+0.008 <11.5 <67.1
3/81 4 Pkgng <0.042+0.008 <12.8 <66.2
3/81 5 Dryer <0.044[0.008 <0.71 <225
3/81 6 Dryer <0.047+0.009 <1.46 <230

Quarterly
Means: Dryer <0.047 <0.749 <225

Pkgng <0.056 <12.63 <88.4

/
5/81 1 Pkgng 2.2+0.23 478 3876
5/81 2 Pkgng 10.6[1.1 2000 1.79xlC4
5/81 3 Dryer 20.9+2.2 397 7 1.79x105
5/81 4 Dryer 8.4+0.9 245 7.67x104f5/81 5 Dryer 2.4+0.25 80 2.18x104,

5/81 6 Pkgng 2.75+0.29 491 4620

Quarterly
Means: Dryer 10.57 241 9.25x104

Pkgng 5.18 990 8.80x103

8/81 1 Pkgng 0.294 14.00 506
8/81 2 Dryer <0.14 <4.13 <1251
8/81 3 Dryer 0.332 11.99 2962
8/81 4 dryer 0.219 9.01 1990
8/81 Pkgng 0.262 11.00 458
8/81 6 Pkgng 0.168 16.0-0 278

Quarterly
Means: Dryer <0.23 <8.38 <2067

Pkgng 0.24 13.67 414

| '

dim"POLONHA
.
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Table 3 (cont)
Th-230

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

3/81 1 Dryer <0.05+0.008 <0.078 <2203/81 2 Pkgng 0.06+0.012 9.87 95.63/81 3 Pkgng <0.042+0.008 <11.5 <67.1
_

3/81 4 Pkgng <0.04270.008 <12.8 <66.23/81 5 Dryer <0.04410.008 <0.71 <2253/81 6 Dryer <0.047+0.009 <1.46 <230

Quarterly
Means: Dryer <0.047 <0.749 <225

Pkgng <0.048 <11.39 <76.3

/
5/81 1 Pkgng 2.6+0.24 565 45815/81 2 Pkgng 15.9+1.3 3000 2.68x1045/81 3 Dryer 31+279 589 / 2.66x1055/81 4 Dryer 1579+1.5 464 / 1.45x1055/81 5 Dryer 3.1570.3 105 2.86x1045/81 6 Pkgng 4.6+J44 821 7.73x103

Quarterly
.Means: Dryer 16,68 386 1.47x105

Pkgng. .7 1462 1.30x104

8/81 1 Pkgng. 0.063 3.00 1088/81 2 Dryer <0.24 <7.08 <21448/81 i Dryer 0.11 3.97 9.828/81 Dryer 0.05 2.06 454
o

8/81~ .) Pkgng 0.048 2.02 8?.86*

8/81 6 Pkgng 0.032 3.05 53.02

Quarterly
Means: Dryer <0.13 <4.37 <869

Pkgng 0.048 2.69 81.63

IMM"1MMA)NIA
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Table 3 (cont)
Po-210

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

.3/81 1 Dryer <0.05+0.008 <0.078 <220
3/81 2 Pkgng <0.04T+0.008 <6.80 <65.8
3/81 3 Pkgng <0.042+0.008 <11.5 <67.1
3/81 4 Pkgng <0.042+0.008 <12.8 <66.2
3/81 5 Dryer <0.044+0.008 <0.71 <225

.3/81 6 Dryer <0.047+0.009 <1.46 <230

- Quart erly
Means: Dryer <0.047 <0.749 <225

Pkgng <0.042 <10.37 <66.37 y
/

.

5/81- 1 Pkgng 0.92+0.1 200 1621
_

5/81- 2 Pkgng 4.7+0.53 887 y 7924
5/81 3 Dryer 5.4+0.6 103 y 4.63x104
5/81 4 Dryer 3.0+0.34- 87.5 2.74x104
5/81 5' Dryer 0.42+0.05 14 3.81x103
5/81 6 Pkgng 1.12[0.13 200 1.88x103

Quarterly
Means: Dryer 4 68.2 2.58x104

Pkgng 25 429 3.81x103

8/81 1 Pkgng <0.05 <2.38 <86
8/81 2 Dryer <0.14 <4.13 <1251
8/81 3 Dryer <0.05 <1.81 <446
8/81 4 Dryer <0.05 <2.06 <454
8/81 5 Pkgng <0.05 <2.1 <87.4
8/81 6 Pkgng <0.03 <2.86 <49.71

Quarterly
Means: Dryer <0.08 <2.67 <717

Pkgng <0.04 <2.45 <74.4

L D'AI'POLONIA
-
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Table 4. Stack Data: Particulate and Average Stack Flow Rates
ref: Kramer, Callahan and Associates, 1981

Fi st Quarter, 1981

DRYER STACK

Test Particulate cone. Particulate ef fluent rate Average stack gasin stack gas gram /hr flow rate
gram /DSCM* meter 3/hr (dry)

1 0.64 2836.36 4391

5 0.062 318.18 5122

6 0.032 159.09 4899
/Mean 0.24 1104.54 4 304

/
/

PACKAGING STACK
.

Test Particulate conc. Particu effluent rate Average stack gasin stack gas /hr flow rate
gram /DSCM* meter 3/hr (dry)

2 0.0062 9.09 1567

3 0.0037 5.91 1598
7

4 .0033 5.0 1577

Mean 0.0044 6.67 1581

DhP1MMX)NIA
. .
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Table 4 (cont)

Second Quarter,1981

DRYER STACK

Test Particulate cone. Particulate effluent rate Averala stack gas
in stack gas gram /hr flow rate
gram /DSCM* meter 3/hr (dry)

3 0.053 454.55 8582

4 0.034 313.64 9134
,

.5 0.030 275.0 9069

Mean 0.039 347.73 8928
'l

/

Packaging Stack /
/"Test Particulate cone. Particulate effluent i ate Average stack gaain stack gas gram /hr flow rate

gram /DSCM*
/\ meter 3/hr (dry)

1 0.0046 8 1762

2 0.0053 8.82 1686

6 0.0056 9.45 1683

.Mean 0. 052 8.82 1710

IYAPIM)IANIA
.
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Table 4 (cont) .

Third Quarter,1981

DRYER STACK

Test Particulate conc. Particulate effluent rate Average stack gas
in stack gas gram /hr flow rate
gram /DSCM* meter 3/hr (dry)

2 0.034 303.6 8939

3 0.028 248.2 8927

4 0.024 220.9 9090

Mean 0.028 257.6 8985
,#

PACKAGING AND PRECIPITATION STACK e#
s'

Test Particulate cone. Particulate effluent r< ite Average stack gas
in stack gas gram hr flow rate
gram /DSCM* meter 3/hr (dry)

1 0.021 h 1722

5- 0.024 405.2 1748

6 0.010 17.3 1658

Mean D. 8 152.9 1709

.

.

1
! IYAPPOIX)NIA

.
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Table 5. Tailings Radon Release Rate

The final Generic Environmental Impact Statement on Uranium Milling
(9/80) provides the following model values for radon emissions. These.are " upper bound" or " worst case" situations.

Ra-222
(Ci/yr)

' Ore hauling and storage
Ore crushing and grinding 68
Yelowcake drying and packaging negligibleTailings pile 4400
Dispersed ore and tailings _ 48*

4516 Ci/yr = 0.5 Ci/hr

/

*after 15 years operation

/
Reference: /

Final GEIS Uranium Milling pp. 5-7 to 5-8.

k

D'APPOIX)NIA
. .
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Table 6. Tallin8e Solider Solk Specific Activity

8, ,4,

U Total th-230 ka-226 Pb-210
Date ( Ci/8m)ml04 ( Ci/8m)ml0-6 ( Ci/8s)s10-6 ( Ci/Sa)ml04

4/23/80 0.0093 1.110.1 0.45+0.07 680+10

5/14/80 ND* 1.6+0.4 38+4 172+4

5/21/40 No 2?+2 220+33 37+1

5/28/80 0.0042 0.610.1 226110 71.412.8
6/4/80 ND (0.6 300145 19014
6/11/80 0.0014 1.5 0.8 654+98 (0.41
6/18/80 0.0035 25610.14 328 49.2 88121
7/9/80 0.0226 1.2+0.1 270141 69.2+1.0 /,

7/16/80 ND 214+20.4 255.61 7 296147

7/23/80 0.0119 184145.2 261.7 8.1 178.7 3.41 1
7/30/80 ND $66162 191.7+6.6 140.814.2
8/6/80 ND 218128 82.81 9 / 241. 6+ 5.1

3
_

8/20/40 No ,4406.01184.0 10.410.8 7 36 7.4 +6. 2

8/28/80 ND 321.1+16.0 139.11 0 252.61 84 4

9/18/80 ND 354.9140.7 142.914.5 340. 4+ 12. 3, ,

9/25/40 ND ND 2.41 1.9 265.61 4.41 1

1/7/81 (1/81) 0.0098 34 13+1' 131+17

1/14/81 _204 76+4 532165,

2/4/84 _80 24114 363 411
2/11/81 381 +81 230+10 4401100,

3/81 19

4/81 0.051
5/81 0. 02

6/81 .0045

7/81 0.0077

CYCLONS

1/14/81 950 146 90+7 116 931 1
2/4/81 209 61 154 4 243+821 1
2/11/81 1321 0 103 4 6001805

Average of

Neans 0.0093+0.0054 464.41945 188. 3+ 145.1 252.9 180.6 *

1

*ND No Data

Reference UNC data for sailin8e solide

DRIMM)IX)NIA
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Table 7. Receptors and Locations

Receptors 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,

B1 0.039, 0.039, 0
B2 0.039, -0.153, O
B3 -0.153, -0.153, O

* Nearest resident, C1 -0.039, 1.303, 12.192

* Nearest resident
downwind, D1 2.568, 1.993, 18.2887
* Nearest Comunity, El 5.365, -5.21, 1.21[

* Nearest Comunity,
downwind Crownpoint F1 31.807, , -18.288

* Nearest grazing area, G1 0.307, -0.613, -18.288

*Springstead Trading
Post, HI -6.284, -7.664, -48.768

* Gallup, H2 -20.448, -14.768, 0

Red Rock State Park, H3 -7.952, -13.632, -60.96

Grants, H4 56.799, -54.527, -152.4

Arizona St. Line, H5 -46.575, 0, -91.44

Zuni, H6 -29.535, -61.343, -152.4

Fort Wingate, H7 -4.544, -17.04, 0 .

Chaco Canyon
Headquarters,.H8 48.847, 42.031, -121.92

Note: coordinates in vm/km/m.

* Receptor locations currently anticipated
a

f

D RPIM)IX)NIA
|
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8EASONAL & ANN 11AL
p.g. g og 3J0s NO.: 52178

vite DIRECTION BT PASQUlt.1. STABILITT CIASSES (STAR PROGRAM)
L 5 Classes *

Station: #2306'A Ga13up, Nat Period of Record 1/73-12/75 (8 Obs/ Day)

Data are presented by stability classes and also combined for the period ladicated; first, as a biverlate frequency distribution of wtad
direction vs. wind speed, and second, se normalised values (i.e., relative frequency). Stability clanees are based on Pasquill's classstructure (see Journal of Applied Meteorology February 1964), as follows:

Identified te louer ***III* I" I"*'Stability Claes left corner in this Stability Clase left corner in this(Resular STAR) tabulation est Definittoe (Bey /Niabt STAR tabulation as Definition1 A Estremely Onetable 1 A Estreaaly Ometable2 5 Unstable 2 5 Unstable3 C Stiahtly Unstable 3 C Slightly Onetable4 D heutral 4 D Neutral / Day5 E S11 hcly Stable 5 E Neutral / Nightt
6 F stable 6 F Slightly Stable,

7 C Entremely Stable 7 C Stable
R E Estremely StableTabulations can also be prepared for the Regular STAR The Doy/ Night STAR can be prepared for 6in 5 classes (E. F. C combined), 6 classes classes (F. C. N combined) , 7 cleases i

i

(F. C combined),or 7 classee (C, N combined), or 8 classee. The Doy/ Night STAR is normally
used in the climatological dispisy model (CBN)

Average wind speed la knots, to tenths, for each direction and each speed class. Overall average wind speed is computed bys o 1 ee

NUMBER OF OCCURRENCESr Number of DIR/SPD observations, plus number of calme (winde are tabulated to 16 points; speede are in knote.)
R M T!YE FREQUENCY OF OCCURRENCES: Number of occurrences / stab (11tr cleos

Total number of observations

TtyfAL NUMBER OF OBSERVATIONS: Number of observatione in each month, season, annual or period.

TOfAL REIATIVE FREQUENCY OF OSSERVATIONS: Total number of observatione
1.00000=

Total number of observatione

This normalized (relative frequency) table is self emplonatory, except that cela values beve been distributed in the 0-3 opeed category basedon the number of observations in speed categories 1-3 and 4-6 se shown below.

Because of the importance of cela vinde in air polluttaa studies, their occurrences are distributed into 0-3 speed category of the percentage
frequency (normalized) tables using a ratio based on the number of observations of speede of 1-6 knote in each direction category.
Esemples

,

Season: MM1
,

R Total Obe for Season (all StA 111 ties):
S Stability Class:

_
3680
"C"

T Total obe. Clase "C" - Speede 1-3 21
U Total Obs. Class "C" - Speede 4-6 142
V Total Calme - Claes "C" (Season: MAN) 8

.

_- _ _. . _ _ _ . _. _ _ _ . _ _ . .. .. . _ .
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Fase 2 of 3
To find the distributtee of calme fato a direction category we must also know the number of observatione la that direction th1-3 and 4-6 knote.

In our example let us soeune we want to find how the calms were distributed teto the south directica. at had speeds of

W Total Obs. 3 Directica (Seasons MAM) Y Stability
Speede 1-3

3

1 Totel Obe. S Direction (Seasear MAN) Y Stability ~

Speede 4-6
&

Symbolically the Distribution Factor *

IT U+1 W,

R T + Uf Rf
in our emanyle theer 2 Frequency South Spd 0-3 "C" 8 3+

.

(.002174) (.55215) + (.000815) = .000935.

Percentages for Moethly or Ameeal tablea may be determined la a like manner by substituting the proper values
t .

|

TABLE A-1.
STABILITY CIASS AS A FUNCTICII 0F NET RADIATION AND NIND SPEED TABLE A-2.

INSOIATICII AS A FUNCTION OF SOIAR ALTITUDE
WIND SPEED NET RADIATION IISEI-

(ENOTS) 4 3 2 1 0 -1 -2 SOLAR ALTITUDE INSOIATION
(a) INS 01ATION CLASS NUMBER

0, 1 1 1 '. 2 3 4 6 7
60* <a Strong 42, 3 1 2 2 3 4 6 7
35* <a< 60* Moderate 3; 4, 5 1 2 3 4 4 5 6
15* <a< 35' Slight 2

i

! 6 2 2 3 4 4 5 6
a< 15' Weak 17 2 2 3 4 4 4 5i

!~ 8, 9 2 3 3 4 4 4 $I

! 10 3 3 4 4 4 4 5

11 3 3 4' 4 4 4 4

112 3 4 4 4 4 4 4
.

I
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A STABILITY CIASSiplCA11000 SASED CII IIOUBLY AIRPORT 095ERVATlog8

The following esplanation of the paequitt Stability classification has been entracted from an article by D. Bruca itsraer in the pobruary 1964Jastnal of Applied Meteorology.
i

*

This system of eleselfying stability on an hourly basis for research in air pollution is based upon work accomplished by Dr.' F. pesquilt of
the British testeorological Of fice (1961). Stability meer the ground is dependent primarily upon met radiation and wind speed. Without the
tafluence of clouds. Insolation (incoming radiation) during the day to dependent upon solar altatisde. e hti:b is a function of time of day ande't taa of year. tihen clouds estat their cover and thicknees decrease incoming and outgoing radiattor. In this syntes ineolation to estimated
by solar altitude and modified for antating conditions of total cloud cover and cloud ceiling height. At alght estimates of outgoing radiationf are made by considering cloud cover. His stability classification systee has been ende completely objective ao that se electronic computercan be essed to compute stability classes. The stability classes are as follower 1) getremely uns table. 2) Unstable. 3) SIlghtly unstable.
4) femutral. 5) Slightly stable. 6) Stable. 7) satremely stable. Table A-l gives the etab!Ilty etmas se a function of wind speed and met
radiation. De met radiation indes ranges from 4 highest positive net radiation (directed toward the ground), to -2. highest negative not; radiation (directed suey f rom the earth). Instability occurs with high positive met radiation and low wind speed, stability with high negativemet radiation sad light winds, and neutral conditions with cloisdy skies or high wind speeds.

*

The not rad!ation indes coed with wind speed to obtain stability class is determined by the following procedure:
I

I) If the total eloed cover is 10/10 and the ceiling to less than 7000 feet use not radiation inden equal to O (whether day or nigat).
f

I
l

2) por night-time (night is defined as the period f ree one hour be f ore e unee t to one hour af ter sunrise): '*

a) If total s taud cover 54/10. use no t radiation indes equal to -2.
b) If total elod covery4/10. use met radiat too indem equal to -1,

3) For daytimes

a) Determine the insolat ion elaos number as a function of solar altitisde from Table A-2.
b) If total cloud cover $5/10. use the not radiation indes in Table A-l corresponding to the insolation class number.
c) I f e noud cover > 5/10. modif y the insolation class number by following these sin steps:

l) Ceiling t7000 f t. subtract 2
2) CeiltagE7000 ft but 416.000 ft. subtreet 1.

3) Total cloisd cowr equal 10/10. subtract I. (This will only apply to ceilingsE7000 f t since cases with 10/10 coverage
below 7000 f t are considered in ites I above.)

4) It insolation class number has not besa modified by stepe (1). (2). or (3) above, assume modified el' ass number equal to
insolation class namber. -

5) It modified insolation class number is less than 1. let it equal 1.
6) Use the nez radiation indes in Table A-I corresponding to the modified ineolation class number.

.

* .
*

Since urban areas do not become as stable in the louer layers as nea-urban areas, stability classee 5. 6 and 7 computed using the STAR*

program may be coehtned into a single elaas (5), er clasese 6 and ? eny be combined and identified me class 6

i

l

I"
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