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GROUT TREATMENT FACILITY
AIRBORNE EMISSIONS PROJECTIONS

1.0 PURPOSE AND SUMMARY

The purpose of this document is to provide Grout Treatment Facility (I *)
airborne emissions information to support the GTF Safety Analysis Report (SAR)
and submissions to environmental regulatory agencies {th jurisdiction and/or
delegation under the Clean Air Act of 1977.

The scope of this document includes the calculation of airborne organic
chemical and radioactive material emissions from the roposed-operation of the
GTF while grouting double-shell tank (DST) waste. For the purposes of Subpart
H of the National Emission Standards for Hazardous Air Pollutants (NESHAP)
(EPA 1989), promulgated pursuant to Section 112 of the Clean Air Act, modeling
of anticipated and potential radioactive airborne emissions is conducted to
determine offsite dose from projected emissions.

" Conservative estimates for organic chemical emissions indicate expected
releases of aj roximately 395 kg/yr (870 1b/yr) from the Grout Processing
Facility (GPF) and 33,580 kg/yr (73,900 1b/yr) from the vault operations at
the Grout Disposal Facility (GDF). Anticipated radioactive airborne emission
estlmates were modeled to result in doses of 5.4 x 10°° seivert (5.37 x
103 mrem/yr) effective dose equivalent (EDE) to the maximally exposed offsite
individual. Potential (i.e., uncontrolled during full operation) rad1oact1ve
airborne emission est1mates were modeled to result in doses of 2 x 107
seivert (2.02 x 107" mrem/yr) EDE to the maximally exposed offsite indiv: .ial.

Subsequent sections of this review discuss calculation of emissions based
upon operational parameters and waste source term, modeling of dose
commitment, and resultant emission and dose commitment of proposed operations
as compar | to specific regulatory standards.

1-1
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2.0 CALCULATIONAL METHODS

The approaches to t" @ calculation of radionuclide and organic chemical
| jons within this do.ument a1 s . _.lar. Both share common methods for the
« __lation of constituent concentration in the waste feed and the grout, and
use the same effluent vapor temperatures, ventilation _ites, and duration of
emissions. Differences in calculational methods are a result of the
availability, or lack thereof, of representative empirical data on con: ituent
vapor concentrations. Vapor concentrations of radionuclides are based on
empirical data while concentrations of organic chemicals are based on acce| ed
predictive methods (AIChE 1983).

2.1 95% CONFIDENCE MEAN WASTE CONCENTRATIONS

Clean Air Act requirements address the determination of average annual
emissions. Tt ;, the use of 95% confidence mean concentratio of organic
chemicals and radionuclides present in grouted wastes in these and future
calculations is necessary to ensure that the mean concentrations are equal to
or less than those represented with a 95% certainty. ie 95% "student's t"
method of evaluation was applied with two degrees of freedom. A 95%
confidence mean concentration of a radionuclide in DST waste is evaluated as:

C; =mean C; + (S. Dev.), x [t,s(d.f.)/sqrt(n)] [1]

where:
C, =  Constituent concentration, Ci/L or mg/g;’
tos(d.f.) = The 95% confidence level factor from the "student's t"
table for (d.f.) degrees of freedom;
n = the number of samples; and,
d.f. = n-1=2.

Example: Tritium

G, =7.0x 10 + 5,2 x10¢x [2.92/sqrt(3)]
=1.58 x 10° =1.6 x 10°5Ci/L

Example: Citric Acid

°

C; =1.4 +2.5x [2.92/sqzt(3)] = 5.615 = 5.6 mg/g

Conversion factors, such as those from curies to the internationally
accepted SI units of becquerels, are contained in Appendix Attachment 8.
Un :s used within the text of this document are those of the applicable
regulations.
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Table 2-1 contains the radionuclide source term data from Hendrickson
(1990) as ended by the radioactive daughters (ENDF/B-VI 1989) and calculated
95% confidence mean concentrations of source term constituents. Table 2-2
contains the organic chemical source term data from Hendrickson (1990) and
calculated 95% confidence mean concentrations of source term constituents.

2.2 SINGLE CAMPAIGN AND ANNUAL EMISSION RATES

Annual (i.e., chronic) emissions are the basis for evaluation under the
Clean Air Act. For the purposes of the Clean Air Act and this document,
annual process emission rates are the emissions from a single campaign times
the number of campaigns projected to be conducted annually.

Single campaign emission rates were calculated on the following bases:
o 95% Confidence mean concentrations in the grout
* The effluent concentration of the constituent in terms of
- Vapor/grout partition fraction for radionuclides
- Partial vapor pressures for organic constituents
- Resuspension for organic constituents.
e The vapor temperature
* Ventilation rate
¢ Decontamination factor
e Duration of emission.
Due to the flexibility of dose modeling, radionuclide pr( :ss emissions were
initially calculated in terms of dose per curie emitted | * year. Organic
chemical and radionuclide emissions resulting from maintenance were calculated
in annual terms.

Three process operations were considered as routine emission
contributors: the GPF exhauster stack and both active and stagnant vault
ventilation of the GDF. Active vault ventilation is that ventilation
occurring while grout feed is being actively transferred 1to a vault.
Stagnant vault ventilation is that ventilation of a vault which contains
curing grouted waste, but which is not actively receiving grout. Radioactive
emissions resulting from maintenance are considered as nonroutine emission

contributors. Each of these emission calculation bases is discussed below for
these operations.
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Table 2-2. Grout Treatment Facility Organic Chemical Source Term.

Sample

Adjusted mean 95%

Chemical concentration ;2??:??:% Confidence

(mg/qg) (m 1) mean conc.

¢ (mg/q)

Citric acid 1.4 E+00 2.5 E+00 5.6 +00
n-Tetradecane 1.9 E-03 1.7 E-03 4.8 -03
n-Tridecane 3.4 E-03 3.1 E-03 8.6 E-03
n-Undecane 5.2 E-04 7.7 £-04 1.8 E-03
Total 4.6 E+00 1.82 E+01

2-6







WHC-SD-WM-TI-427 Rev. 1

2.2.2.2 Organic Chemicals.

2.2.2.2.1 Partial por Pressure. Emission rates of organic chemicals
in these operations are dependant upon the partial pressure of the chemical in
the vapor space. Conservatively, equilibrium partial pressures are assumed to
exist in the vapor space.

2.2.2.2.2 Particle ntrainment. Annual emission calculations of
particulate organic material were conducted in the manner of radionuclide
calculations, imposing an arbitrary resu: ension factor of 50% rather than a
partition fraction. These emissions were found to be insignificant in
comparison to vapor phase emissions. The table of Appe lix Attachment 2
represents the calculations and results of this modelir The remainder of
organic chemical discussions address only vapor | ase emissions.

2.2.3 Vapor Temperature

The temperature of the exhausted vapor, in the range considered, is
important in the determination of tritium emissions and of organic chemical
partial vapor pressure. Tritium is assumed to be emitted in the form of water
vapor with a vapor space concentration of 100% relative humidity. Operating
temperatures used were based upon GPF operations and upon grout surface
temperature modeling. Temperatures as: med for all calculations were 45 °C
(113 °F) during GPF and maintenance operations and 48.9 °C (120 °F) during
vault operations. Under these conditions, the tritium partition fractions are
those represented above and the organic chemical partial pressures those
represented by calculational example in Section 2.2.7.2.

2.2.4 Ventilation Rates

The portable exhauster is designed to ventilate up b two vaults
simultaneously. The portable exhauster design calls for exhaust rates of
1699 L/s (3600 actual ft*/min [acfm]), with rated maximum of 2124 L/s
(4500 acfm) from each of two vaults (Claghorn, 1991).

A flow of 335 L/s (710 acfm) from the GPF stack is comprised of three
streams: (1) 70.8 L/s (150 acfm) from the surge tank, (?) 28.3 L/s (60 acfm)
from the liquid collection tank, and (3) 236 L/s (500 ac n) from the module
ventilation. As the bulk of the GPF stack emissions are uncontaminated in the
absence of a spill in the module, the partition fractions, partial vapor
pressures, and flow ri e assumed for the °F stack are considered highly
conservative in estimating emissions.

Ventilation rates (VR) are thus applied in emission calculations as
2124 L/s from either active or stagnant vault operations and 335 L/s from the
GPF stack. Ventilation rates are not explicitly applici ‘e to module
maintenance; however, maintenance emissions of radionuclides are
conservatively calculated ¢ »n the premise * it the total volume of the module
airspace is lost upon entry, and that an equivalent contaminant loss occurs
for every hour that the odule remains open (Section 2.2.7.1.2).

2-8
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Active Vault
Ejy,, = 3.7 x107 x (1/1.43) x 1.81 x 10™° x 2124

X 60 x 1,440 /4 x10° = 2.14 x 1077 Ci/day

Stagnant Vault
Ejy, =3.7 x107% x (1/1.43) x1.72 x 107 x 2124

X 60 x 1,440 /4 X 10° = 2.04 x 107% Ci/day

Ej tor [Ci] = (Ey X t)gpp *+ (Ey X ) pee * (Ey X E) g
= (4.65 x10™? x20) + (2.14 x 107 x 20) + (2.04 x10°° x 182)
=4.75 x10°¢ Ci (1.76 x 10° Bg) [3]

Similar calculations for all other radionuclides, by operation, have been
conducted for four vaults per year (simple multiplication by the number of
vaults). It should be noted that the diluent factor of grouting (the term
1/1.43) has been applied in determining the tritium partition fractions and
should not be reapplied in calculating tritium emissions. The results of
these calculations have been tabulated in Table 2-3.

2.2.7.1.2 Annual Maintenance Emission of “7Cs. Al ual maintenance
emissions are based on an assumed uncontrolled release trom the air space of
the Liquid Collection Tank/Mixer Module during two types of maintenance
periods. The air space is assumed to be contaminated to the partition
fraction of a stagnant vault and instantaneously lost upon removal of module
cover blocks, with an equivalent contaminant volume lost every hour that the
module remains open. The airspace volume used, 125.5 m3, is that of the
module, neglecting volume occupied by equipment. The durations and frequency
of open module maintenance i e expected not to exceed: one planned annual
16-h maintenance operation, four p° ined 16-h 1intenance operations, and
four unplanned 4-h maintenance operations. Total calcu’ :.ed emissions from
these operations would be those of [(1 x (1 + 16)) + (4 x (1 + 16))
+ 4 (1 + 4)] = 105 airspace volumes of each constituent. Truncating and
modifying Equation 2 from above:

E [Ci/yr] = C, [Ci/L feed] x (L feed/1.43 L grout) x PF
x (125.5 m3) x (1,000 L/m?®) x (105/yr)

Example: Maintenance emissions of B37cs

Eyy,, = 3.7 x 107 x (1/1.43) x (1.72 x 107%)
X 125.5 x 1,000 x 105 = 5.85 x 10™® Ci/yz

2-10
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Similar calculations for all other radionuclides have been conducted for
annual maintenance emissions. It should again be noted that the diluent
factor of grouting (the term 1/1.43) has been applied in determining the
tritium partition fractions and should not be reapplied in calculating tritium
emi?sions. The results of these calculations have been tabulated in

Table 2-3. ‘

2.2.7.1.3 Total Annual Emission of *’Cs. Total annual emissions are
the sum of four campaigns and annual maintenance emissions. Thus,

Epy, = 4(4.75 X 107) +5.85 x 1075 = 7.7494 x 10 = 7.75 x 107 Ci/y:

Total emissions of process operations and maintenance operations are presented
as a summary column in Table 2-3.

2.2.7.2 Annual Vi or Phase Emission of Citric Acid from ( F. Worksheet based
calculations for the following discussion are presented in the Appendix as
Attachments 3 and 4 (Calculational Equations Set 1 and Calculational Eqi :.ions
Set 2 for the GPF and GDF, respectively) with physical properties listed in
Appendix Attachment 5.

Note: Equations numbered and lettered below (e.g., [2A-1]) are cited by
the same equation number in AIChE (1983). This reference provides that
vapor pressure accuracy is given as 2 to 3% error above 15 KPa.

(1) Critical Temperature

Tp

T, = :
© 0.567 + TA, - (2407 2A-1]
where:
T, = Critical t_ perature, kelvins;
T = Normal boiling point, kelvins: and

= Summation of contributions fri various groups or atoms from
Table 2A-1 (AIChE 1983).

T. = (302 + 273.15)/[0.567 + 0.397 - (0.397)2] = 713.2 K

(2) Reduced Temperature

T, =T/ T, - [4]
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where:

T = Reduced temperature, dimensionless; and

r

T = System temperature, kelvins.

T, = (45 + 273.15) / 713.2 = 0.446

(3) Reduced Boiling Point

T = Tp / T [S]

where:

T., = Reduced normal boiling point, dimensionless.

T, = (302 +273.14)/713.2 = 0.806

(4) Critical Pressure

P. = (0.101325 x M) /(0.34 + ZA,)? [2D-1]
where:
P. = Critical pressure, megapascals
M = Molecular weight
A, = Summation of contributions for various groups or atoms from

Table 2D0-1 (AIChE 1983).

P, = (0.101325 x 192.14)/(0.34 + 1.941)2 =3,7421 _ > :al

(5) Reduced Pure Component Vapor Pressure

(a) Correlation factor evaluation

{(T,) =36/T, + 96.7 x logT, - 35 - T; [3A-4]

{(T,) = 36/0.446 + 96.7 x 1og(0.446) - 35 - (0.446)¢ = 11.8 -
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C(Tw) =36/T,, + 96.7 x logT,, - 35 -TS

¢(Tyy) = 36/0.806 + 96.7 x 10g(0.806) - 35 - (0.806)¢ = 0,331

. 0.136 x ((7,) + logP, - 5.01

% ® T 0.036¢ x {(T,) - logT,, [3A-5]
where:
a. = Reidel's constant
P. = Critical pressure, pascals.
=.0.236 x 0.331 + log(3.742 x 10%) - 5.01 _
e 0.0364 x 0.331 - 1og (0.806) 15.24
$(T;) =0.118{(T,) - 71logT, [3A-2]
¥(T,) = 0.0364{(T,;) - logT, [3A-3]
where ¢(T.) and W(T.) are correlation terms.
$(T,) = 0.118 x (11.8) - 7 x 1og(0.446) = 3.85
¥(T,) = 0.0364 x (11.8) - log(0.446) = 0.78
(b) Log of Reduced Pure Component Vapor Pressure
Log P; = -¢(T,) - (a. -7) x ¥(T,) [3A-1]

where:
at constant T,
P, = Pure component vapor pressure, pascals
P. = Reduced vapor pressure, P /P..



Y
h:

WHC-SD-WM-TI-427 Rev. 1

Log P, = -(3.85) - (15.24 - 7) x (0.78) = -10.27

(6) Pure Component Vapor Pressure
P* = 10*(P;) x P, x (14.696 psi/atm / 101,325 pascal/atm) - [7]
where:
10~ (x) is the antilogarithm of value (x).

P* =10°(-10.27) x (3.742 x 10%) x (14.696/101,325) =2.8 x 10°® psi

(7) Component Partial Vapor Pressure

Py = X%, x P’ (81

Partial vapor pressure of component i, psi
X; Concentration in slurry of component i, g/g, (molar concentration
assumed equal to mass concentration).

o
[}

p; = (5.6 x 1072 x 0.809) x (2.8 x 107%) =1.27 x 1071° psi

(8) Component Gas Concentration

Y =Py XMy / (P xM,,) [9]

where:
Y; = Component concentration in vapor space, g/g,;
P = System pressure, psi [14.685 for GPF and 144935 for GDF to equate
to 0.3" and 10" H,0 gage vacuum]
M. = Molecular weight of component i
M,;r = Molecular weight of air.

y, = 1.27 x 1072° x 192.14 / (14.685 x 29) = 5.7 x 107 g/g,,,

2-15
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(9) Annual Emission Rate

Taea , 60s , _29g air

My = VR X —= X 77n X 32.4L air
x Y19 , 1,440 min , t days of oper.
Gair day igmpaign
campaign
*8=yr *Tsig [10]
where:
m = Annt | emission of component i, 1b/yr
Vk = Ventilation rate, L/s
T,q = Standard temperature, kelvins, to convert to stai ird cubic
feet per minute

T = System temperature, kelvins
t = Days of operation per campaign
n = Campaigns per year.

m; = 335 x (293.15/318.15) x (60) x (29/22.4)
X 5.7 x 102 x 1,440 x 20 x 4 x (1/454)

m; = 3.49 x10* 1b/yr (1.58 x 107* kg/yr)

Table 2-4 displays the results of these calculationi sets for all
components and their sum. It should be noted that worksheet calculations were
developed to disnlay the faollowing as a minimum: calculated annual emissions
or tI total q titvy ite _onent _ 2sent in four grout campaigns.
In no case did the ' ____ annual emissions closely approach that of the
total quantity of the component.
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4.0 RESULTS

4.1 RADIONUCLIDE EMISSIONS AND DOSE

Conservatively calculated emissions and modeled dose commitments resulted
in dose commi- ents of 5.37 x 107° mrem/yr EDE to the maximally exposed
offsite individual. Calculated potential emissions were found to be
0.202 mrem/yr EDE. Stated emission limitations under the NESHAP (EPA 1989)
are 10 mrem/yr EDE.

In comparison to the federal emission standards, the dose commitments
pro; :ted from the grouting of DST waste are approximately one-two thousandth
of the standard while uncontrolled potential emissions do not exceed
eighty-five percent of the trigger level for continuous monitoring for any
stack.

Inclusion of these estimated emissions and dose commitments within the
GTF SAR as routine emissions is considered appropriate.

4.2 ORGANIC CHEMICAL EMISSIONS

Conservative calculations of vapor phase organic chemical emissions from
the grouting of DST wastes indicate the expectation of 395 kg/yr (870 1b/yr)
of these constituents would be released from the GPF, and that 33,580 kg/yr
(73,900 1b/yr) would be released from the GDF (vaults). Particulate organic
chemical emissions were determined to be negligible from these operations.

Emission estimates of this range are not impacted by Clean Air Act
requirements delineated by the Prevention of Significant Deterioration
(EPA 1991 and Ecology 1988). Inclusion of these estimated emissions within
the Grout Facility Safety Analysis Report as routine emissions is considered
appropriate.

4-1
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ATTACHMENT 1
TRITIUM PARTITION FRACTION CALCULATION

Purpc¢

Determine the partition fraction (PF) of tritium (3H) betwe: exhausted
gases and grouted wastes for DST waste processing.

Define:

PF = Ci%H/L air / Ci®H/L grouted waste

A. Mean Feed Source Term and Grouted Source Term--

1. Mean Feed Source Term--The mean feed source term calculation has
been descr1bed Section 2.1, aboge and tabulated in Table 2-1 as
1.6 107 Ci/L waste (1.5766 x 10

2. Grc :ed Source 1 rm--The grouted source term is 1/1.43  at of the
mean feed source term and is 1.10 x 10°° Ci/L grout (1.1025 x 10° )

B. Tritium Concentration in Water Molecules'--Tritium is assumed to be
uniformally distributed among inorganic molecules containing hydrogen.
Tritiated water is assumed to be the volatile fraction in this case.
Thus, the concentration of tritium among all hydrogen atoms in water is
reduced by that fraction which would be contained in hydroxyls.

-5 : 3 94 -~ vy
(1.6x10 ClH)x__ X .]x(_l
1. waste L wastce 19 9 gy a

3499H20x 2gH |, 35.1g0H" gr
L waste 18 g H,0 L waste 17 g od~

= 1.6294 x 10 = 2:83 ¥ "0 2iH

- nzu

'Mean H ,0 and OH multiplied by 1.3 from WHC-SD-WM-TI-355, Rev. 1
(Hendrlckson 1990) for correction to specific gravity of waste

A-3
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C. MWater Vapor Concentration of Exhaust Air--Conditions chosen for review
were those of 45 and 48.9 °C and 100% relative humidity.

Given: H is humidity, v is specific volume.?

H=6.61x10% gH,0/ gdry air at 45 °C (113 °F)
= 8.15 x 1072 g H,0 / g dry air at 48.9 °C (120 °F)

v =0.99647 L/g dry gir at 45 °C
= 1.03106 L/g dry air at 48.9 '

then, at 45°C:

(6.61 x 1072 gh’zo)

_ g HO _H g dry air

| o L moast. air v (0.99647 L)

o g dry air

. gHO _ 6.6334 x102%g O
' L moisct air L moist air

similarly, at 48.9°C

g H,0 7.9035 x 1072 g H,0
L moist air L moist air

- D. Partition Fraction--
(6.63 X 1072 g Hzo) N (1.63 X 10 :i’H)

L moist air H,O
o~ PF,, = il 9%
(1.10 x 107° Ci’H
L grout
9.80 x 1075 Ci3%H

- L moist air

Ci3H
L grout
Reference: R. H. Perry, ed., Pomne '~ ft~~‘cal Engineers Handboo! Sixth

FAis+si~=~" McGraw-Hi1l Book Co., New Yurx, w1, 1vod., Converted to SI units.
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ATTACHMENT 3

CALCI ATIONAL EQUATIONS SET 1
GROUT PRO( SING FACII "TY _.\ISSIONS CALCULATION

This set of calculat ns constitutes those calculations required to

evaluate the ( F emissions of one_organic constituent in the waste slurry.
Work was conducted on a Symphony™ worksheet.

A66:
B66:
C66:
D66:
E66:
F66:
G66:
H66:
J66:
L66:
M66:
N66:
066:
P66 :
Q66:
R66:
S66:
T66:
U66:
V66
Weé:
X66:
Y66:
266:

AAG6:
AB66:
AC66:
AD66:
AE66:
AF66:
AG66:
AH66:
Al66:

1
'n-C22H46 - n-C40H82
'Alkanes paraffins] assume (31
(S1) 0.0028
(S1) 0.0048
(§4) (D66+(E66*2.92) /(@SQRT(3)))*$ES62 [where $ES62 = 0.809 dil. factor]
436.86 :
67.9
458
1
273.15+45
(F3) 0.1
(F3) 7.03/
+J66+273.14
(F2) +P66/(0.567+N66-(N66)"2)
(F4) +M66/Q66
(F4) +P66/Q66
(S3) +G66*101325/(0.3 -066)"2
(F4) 36/R66+96.7*(@LOG(R66))-35-(R66"6)
(F4) 36/S66+96.7*(@LOG(S66))-35-(S66"6)
(F4) (0.136*V66+(CLOG(T66))-5.01)/(0.0364*V66-(BLOG(S66)))
(F4) 0.118*U66-7*(@LOG(R66))
(F4) 0.0364*U66-(@LOG(R66))
(F4) -X66-(W66-7)*Y66
(S2) 10~266
1

'n-C22H46 - n-C40H82
(52) +ABRG*T66

(S2) +hou6*14.696/10.__5
14.685

(S2) +AE66*F66,1000

(S2) +AG66/AF66*(G66,29)

@MIN&(710*(293.15/M66)*(28.316*29/22.4)*AH66*1440*SAG$61*4/454),‘ 66*19.227*40

00))

[where $AG$6]1 is selection cell for duration = 20 days]

3Symphon_y is a trademark of Lotus Development Corporation, Cambridge,

Massachusetts.
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"ATTACHMENT 4

CALCULATIONAL EQUATIONS SET 2
GROUT DISPOSAL FACILITY EMISSIONS CALCUL TION

This set »f calculat’ 1s constitutes those calculations required to

evaluate the ( * emissions of one organic constituent in the waste slurry.
Work was conducted on a Symphony™ worksheet.
A6: 1

B6: 'n-C22H46 - n-C40H82
C6: 'Alkanes [paraffins] assume C31
D6: (S1) 0.0028
E6: (S1) 0.0048
F6: (S4) (06+(E6*2 92) /(@S 1T(3)))*SES2 [where $ES2 = 0.809 dil. factor]
G6: 436.8
H6: 67.9
J6: 458
L6: 1
M6: 273.15+($ANS57-32)*5/9 [where $AN$S57 is selection cell for temperature
= 120 degrees F]
N6: (F3) 0.62
06: (F3) 7.037
P6: +J6+273.14
Q6: (F2) +P6/(0.567+N6-(N6)"2)
R6: (F4) +M6/Q6
S6: (F4) +P6/Q6
T6: (S3) +G6*101325/(0.34+06)"2
U6: (F4) 36/R6+96.7*(@LOG(R6))-35-(R6%6)
V6: (F4) 36/56+96.7*(CLOG(S6))-35-(S6%6)
W6: (. 1) (0.136*V6+(@LOG(T6))-5.01)/(0.0364*V6-(@RLOG(S6)))
X6: (F4) 0.118*U6-7*(@LOG(R6))
Y6: (F4) 0.0364*U6-(@CLOG(R6))
16: (F4) -X6-(W6-7)*Y6
AA6: (S2) 10%16
1

AC6: ' 'H46 n-C40H!

AD6: (S2) +AA6*T6

AE6: (S2) +AD6*14.6¢ '101325

AF6: 14.335

AG6: (S2) +AE6*F6/1000

AH6: (S2) +AG6/AFt 'G6/29)

Al6:

@MIN( (SANS58*(293. 15/M6)*(28.316*29/22.4)*AHE6*1440*SAGS 1*4/454), (F6*19.227*400
0)) [where $AN$58 is selection cell for flow rate = 4500 cfm; $AGS1 is
selection cell for duration = 202 days]
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UNIT RELEASE DOSE CALCULATIONS FOR THE GROUT TREATMENT F ILITY
K. Rhoads, Pacific Northwest Laboratory 11/1/!

The potential radiological consequences of emissions from the Grout Treatment
Facility were evaluated to demonstrate compliance with t : Clean Air Act (40
CFR 61, USEPA 1989). The facility will be located outsi ®@ the Southeast
corner of the 200 East Area on the Hanford Site. Calculations were based on
unit releases of all radionuclides expected in facility airborne effluents in
order to provide results that could be adjusted for different emission levels
as the facility design is finalized. Dose estimates were made using both the
CAP-88 code package (RSIC 1990), as required by the Clean Air Act, and the
GENII code system (Napier et al 1988), as required by the Hanford
Environmental Dose Overview Panel.

Standard parameters for Hanford dose calculations were used in this assessment
(McCormack et al 1984), including site-specific meteorological data and
population distributions (Sommer et al 1981). Meteorological data were
collected at the 200 Area tower and represent the 5-year average of data from
1983-1987. The maximally exposed individual was located 15,700 m East of the
facility based on previous analyses; this is the offsite location having the
greatest radionuclide air concentration under average atmospheric conditions.
The doses were calculated as 70-year committed effective dose equivalents for
all airborne pathways using the EPA model specified in 40 CFR 6].

Results of the evaluation are presented in Table 1. Because the CAP-88 code
does not handle ingrowth of long-lived radioactive daughter products following
release of the parent nuclide, doses due to daughter ingrowth for some
isotopes are estimated using the parent/daughter ratio from GENII results.
The doses in Table 1 are for release of 1 Ci of each radionuclide. The total
dose expected from actual plant emissions can be obtained by multiplying the
'lease for each nuclide by the corresponding value in T. le 1 and summing the
contributions for all nuclides in the effluent stream.
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CHECKLIST FOR CALCULATION REVIEW

Document Reviewed: /f,,, £ Dese (ol /el vors A. v/ Erov-
77’{07[14’\—(147‘ ,F(«((~/-'7L7- K-glﬂoaﬂls, ///1/96

Scope of Review:

Ye- No N/A :

[51] Previous reviews complete and cover analysis, up to scope of this
review, with no gaps.

Ez% [] Problem completely defined.

[] Necessary assumptions explicitly stated and supported.

X3 0] Computer codes and data files documented.

X [] Data used in calculations explicitly stated in document.

[11] Data checked for consistency with original source information as
applicable.
Mathematical derivations checked including dimensional consistency
of results.

Models appropriate and used within range of validi® or use outside
range of established validity justified.

Hand calculations checked for errors. Spreadsheet esults should
be treated exactly the same as hand calculations.

2
— —~— \;
— — —
— — o

DA ] Code runstreams correct and consistent with analysis documentation.
- X [] Code output consistent with input and with results 2ported in
e analysis documentation. .
[11] Acceptability 1imits on analytical results applicable and sup-
ported. Limits checked against sources.
(1101 Safety margins consistent with good engineering pr tices.
{11 Conclusions consistent with analytical results and applicable
1imits.
I I ] Results and conclusions address all points required in the problem
statement.
R g}g"* Review calculations, comments, and/or notes are attached.
~ TRA Y —EQ¢LX¢~Qs 29 M 7O
. " keviewer Approval (rrrAted Name/and Signature) Date

HEDOP Review (Radiological and Toxicological Release Calculations)

] GENII (current version) used for radiological ca'lcu]ations/,#o ARDIS AP -5F
] Appropriate receptor locations evaluated.
] Appropriate models (finite plume vs. semi-infinite cloud, building
wake, etc.) used.
] Appropriate pathways evaluated for each receptor.
L)J) Analysis consistent with HEDOP Recommendations.
* Review calculations, comments, and/or notes are attached.

SA Ve e W 25 b, 5o

HEDOP Reviewkr Approval~(Printgd Name and Signature) Date

[ S ] W) med
—r— S ree

R T — —
— Lane 1 onee e |

* Any calculations, comments, or notes generated as part of this review
should be signed, dated and attached to this checklist. Such material
should be labeled and recorded in such a manner as to be intelligible
to a technically qualified third party.
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CHECKLIST FOR CALCULATION REVIEW PAGE 1 OF 3

Document Reviewed: Draft WHC-SD-WM-TI1-427, "Grout Treatment Facility Airborne
Emissions Projections,” Revison C, authored by
D. W. Hendrickson.

Scope of Review: Entire document.

Yes No N/A
(XJIT ] [ ]* Previous reviews complete and cover analysis, up to scope of this
. review, with no gaps.

X303) [ Problem completely defined.

(X33 [1] Necessary assumptions explicitly stated and supported.

X311 [ Computer codes and data files documented.

X1 10Y [1] Data used in calculations explicitly stated in document.

X101 [] Data checked for consistency with original source information as
applicable.

X303 1) Mathematical derivations checked including dimensional consistency
of results.

X303 [ Models appropriate and used within range of validity or use

: outside range of established validity justified.

X301 11 Hand calculations checked for errors. Spre isheet results should
be treated exactly the same as hand calculations.

X311 [ Code runstreams correct and consistent with analysis documen-
tation.

(X301 [ Code output consistent with input and with results reported in
analysis documentation.

X301 [ Acceptability 1imits on analytical results applicable and sup-
ported. Limits checked against sources.

X111 11 Safety margins consistent with good engineering practices.

X311 [ %onclusions consistent with analytical results and applicable

imits,

X301 [ Rest ts and conclusions address all points required in the problem
statement.

] [X] * Review calculations, comments, and/or notes are atta: 2d.

[ ] I[X] Database form completed or analysis entered into database.

D T tor eeer RPLL 14 TsT 4/654 7z

neviewer Approval (Printed Name and Signature)

* Any calculations, comments, or notes generated as part of this review should be
signed, dated and attached to this checklist. Such material should be labeled
and recorded in such a manner as to be intelligible to a technically qualified
third party.
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GENERAL INSTRUCTIONS FOR ANALYST AND REVIEWER A2 3

10.

. The independent reviewer yuld have the expertise necessary to have performed

the original analysis within the scope of the review. The total scope of all
reviews should cover the entire analysis with no gaps. -

. The problem should be completely and explicitly defined in detail. Physical

arrangements important to the analysis should be completely described.

. A1l assumptions required »>r the analysis should be explicitly stated and

supported. Assumptions should be consistent, valid, and reasonable. Question
any assumptions made because "it’s always been done that way".

Information and background needed for the analysis should be included or
referenced. Hard to obtain references (such as memos) should be supplied to
the reviewer. Data entering into the calculations should be explicitly stated
so that tt ind jendent reviewer can duplicate all or any part of f : analysis
given only the analysis documentation. Detailed sample calculations shot 1 be
included wher appropria- for clarity. :

Computer codes should be documented as to revision or date run with a list of
all data files addressed (including revision dates). Published code
documentation (e.g., the User’s Manual) should be referenced if the code is
not already well known to the reviewer. Note that, since they are not QA
qualified, spreadsheets cannot be cited in a document.

Computer code runstreams and output should be supplied to the reviewer in
whatever form is mutually convenient. Code input in the runstreams should be
checked in detail and compared to input parameter listings in the output
section. Results in th output section should be carefully checked against
results presented in the documentation. If warranted by volume of material,
the reviewer may 1imit the review to spot checks as appropr .e.

. Mathematical derivations and dimensional consistency of the resulting formulas

should be checked in detail. Mathematical models used should be checked for
consistency v th each other and for applicability to the analysis. Carefi |y
ensure that models are not being used outside their range of validity without
expl it justification.

Hand calculations should be duplicated to check for arithmetic errors. If the
volume of the analysis makes this impractical, calculations should be spot
checked with special emphasis on results which have the greatest effect on the
outcome of the analysis. Spreadsheet results should be treated exactly the
same as hand calculations.

Any limits applied to the analytical results to determine acceptability should
be supported. The acceptability of analytical results relative to applicable
limits should be consistent with good engineering practice, i.e., are margins
adequate?

Conclusions should be carefully checked to ensure consistency with analytical

results and applicable limits. Conclusions should also be checked against the
problem statement to see if all concerns and issues have been addressed.
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CHECKLIST FOR HEDOP REVIEW : PAGE 3 OF 3

Document Reviewed: Draft WHC-SD-WM-TI-427, "Grout Treatment Facility Airborne
Emissions Projections,” Revison C, authored by
D. W. Hendrickson.

Scope of Review: Entire document.

Yes No N/A

(X301 (] HEDgP approved code(s) or appropriate calculation methodology
used.

X311 [ Appropriate receptor locations evaluated.

(x3[(] [ Appropriate models finite plume vs, semi-infinite cloud, building
wake, etc.) used.

(X311 (1 Appropriate pathways evaluated for each receptor.

(X301 [] Analysis consistent with HEDOP recommendations.

{1 [X] * Review calculations, comments, and/or notes are attached.

HEDOP Revie@er Approval (Printed Néme and Signature)

* Any calculations, comments, or n¢ :s generated as part of this review should be
signed, dated and attached to this checklist. Such material should be labeled

and recorded in such a manner as to be intelligible to a technically qualified
third party.
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