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1 Purpose

This summary is intended to provide information regarding the errors discovered in previous air modeling
performed at the 200 West Pump and Treat Facility (200 West P&T) treated off gas (TOG) stack. A new
air model was created with the corrected data to show continued compliance with the U.S. Environmental
Protection Agency (EPA) and Washington Administrative Code regulations designated as applicable or
relative and appropriate (ARAR) requirements.

2 Introduction

The 200 West P&T is located on the U.S. Department of Energy’s Hanford Site, and is used to remove
contaminants of concern from groundwater in the 200-ZP-1 Operable Unit (OU), 200-UP-1 OU,
200-DV-1 OU perched water, 200-BP-5 OU, and leachate from the Environmental Restoration Disposal
Facility. The treatment processes include ion exchange, fluidized bed reactors, membrane bioreactors, and
air strippers. Treated water is injected back into the aquifer for recharge and to provide flow-path control
(containment) for some of the groundwater plumes. Vapor emissions from the treatment systems are
collected and treated by vapor-phase granular activated carbon (VPGAC) before being discharged
through the TOG stack (also known as the VPGAC Exhaust).

Substantive portions of the WAC 173-400, “General Regulations for Air Pollution Sources,” and

WAC 173-460, “Controls for New Sources of Toxic Air Pollutants,” have been determined to be ARARS
for the 200 West P&T. These requirements can be found in the 200 West P&T Operations and
Maintenance Plan (Appendix A in DOE/RL-2009-124, 200 West Pump and Treat Operations and
Maintenance Plan). For the 200 West P&T Air Monitoring Plan (Appendix C in DOE/RL-2009-124), an
evaluation was done to determine compliance with WAC 173-460 ARARs. This included an initial
review (new source review) of the toxic air pollutants (TAPs) expected to be released as emissions from
the 200 West P&T, compared to their respective de minimis limits found in WAC 173-460-150, “Table of
ASIL, SQER and de Minimis Emission Values,” and after the application of any best available control
technology for toxics. Any emissions greater than de minimis must be evaluated in accordance with
WAC 173-460-080, “First Tier Review.”

Emissions for each toxic compound were previously calculated to determine if exceedance of de minimis
values would occur during the 200 West P&T processes. If any toxic compound was found to exceed the
de minimis value, an analysis of the acceptable source impact level (ASIL) must be performed in
accordance with WAC 173-460-080. This analysis can be performed either through comparison for the
TAP’s small quantity emissions rate (SQER) or through air modeling. Soil and Groundwater Remediation
Project (SGRP) initially performed a comparison analysis for each TAP above de minimis to their
respective SQER found in WAC 173-460-150. If both the de minimis and the SQER levels are exceeded,
then an air dispersion model is developed and the output value is compared to the TAP’s ASIL, also
found in WAC 173-460-150. Typically, air dispersion models are first analyzed using dispersion
screening models. If ASIL values are exceeded after analysis in the dispersion screening model, a more
refined model must be used to demonstrate compliance.

3 Model History

During the initial planning stages of the 200 West P&T, an air dispersion model was created to provide
bounding conditions for operations. This early model made assumptions based on the old soil vapor
extraction system used for carbon tetrachloride (CCI4) treatment in the 200-ZP-1 OU. The earliest
iterations of the calculated model can be found in 382519-CALC-053, Air Emissions Modeling, Rev. 0
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(Appendix A), which was released in late 2009. The 382519-CALC-053, Rev. 1 (Appendix B) was
published in early 2010, as the model was updated to include changes to the anticipated design of the
plant. These early versions of the model used the EPA approved TSCREEN and SCREEN3 modeling
software.

In 2013, sample data was collected from the TOG stack by a subcontractor to CH2M HILL Plateau
Remediation Company (Subcontract #50032) during the months of February, June, August, and
November. The sample data showed that the concentrations of carbon tetrachloride, chloroform, benzene,
and hexavalent chromium in the TOG stack effluent exceeded the values used in the original
pre-operations emissions estimate. The calculation of air quality needed to be updated to verify continued
compliance with the Washington Administrative Code substantive requirements. A new air model using
the 2013 data was requested by SGRP.

Between the 2010 model version and the 2013 model version, the EPA had changed the acceptable model
software to be used in air emissions compliance from TSCREEN and SCREEN3 to AERSCREEN and
AERMOD. The new modeling software, AERSCREEN and AERMOD, is still the accepted air modeling
software approved by EPA. According to EPA guidelines and Washington Administrative Code
substantive requirements, the more conservative AERSCREEN can be used first to compare constituent
levels to the ASIL values. If the AERSCREEN results show the constituent levels to be under the ASIL
values, then no additional modeling is required. AERMOD is a more refined air model that uses hourly
meteorological data as well as terrain data to refine the air dispersion model. If the constituent levels
exceed the ASIL values using AERSCREEN, then the more detailed model AERMOD version may be
used. The 2013 sample data were used in the early 2014 model, still Revision 1,, signed on March 17,
2014. In the March 17, 2014 release of the model, 382519-CALC-053, Rev, 1 (Appendix C), only
AERSCREEN was needed, as all the constituents that were above the SQER values (carbon tetrachloride,
chloroform, benzene, and hexavalent chromium) were demonstrated to be below the ASIL values when
processed through AERSCREEN.

Another version of the air model was requested later in 2014 (ECF-200W-17-0206, 200 W Area Pump &
Treat Air Emissions Modeling CY2014), after a breakthrough event of CCI4 from the TOG stack. The Air
Monitoring Plan (Appendix C in the plan; DOE/RL-2009-124) states if emissions are detected at levels
higher than previously considered, air modeling will be performed. Detection may be from values
reported during required stack sample collection, or presumption based on an inability to maintain the
best available control technology for toxics. The breakthrough event occurred from approximately

May 2014 through August 2014, with additional sampling performed in September 2014 to confirm the
August 2014 high CCl4 concentrations (SGRP-WSA-2014-15046, 200 West Pump and Treat Facility
Stack Emissions [Appendix D]). The previous model completed in early 2014 used AERSCREEN. Due to
the increased concentrations of carbon tetrachloride and chloroform detected in the air samples, the
AERMOD model software was used to refine the air dispersion model. However, two of the constituents
(hexavalent chrome and benzene) were not considered in this iteration of the model, as they were
previously shown to be below the ASIL values when analyzed with the more conservative AERSCREEN
software and were not seen in greater concentrations during the breakthrough event. This version of the
model has been in use and has not been updated since it was received from the CH2M HILL corporate
office in February 2015.

In 2018, the environmental compliance officer (ECO) for SGRP was contacted by an air modeler working
for another Hanford Site contractor, Mission Support Alliance (MSA), to provide stack data from the

200 West P&T. The SGRP ECO provided the MSA air modeler a version of the air model results
produced by the CH2M HILL corporate office believed to be the most current version (Appendix C). An
air dispersion modeler for MSA contacted the ECO with concerns regarding the reported levels of
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hexavalent chromium in the model summary, specifically that the data reported in Table 2 of the report
was in mathematical error. Upon review of the model summary report that was submitted to MSA, the
ECO found that the version that was submitted was an older version that had used the AERSCREEN
model and not AERMOD. Per the EPA guidelines for using AERMOD, if AERSCREEN (which is
simpler but more conservative) results show compliance with the ASIL values, then AERMOD does not
need to be run. If values are found to exceed the ASIL, then AERMOD can be used as a refined model
assessment of the data.

4 2013 Sampling Events

In 2013, SGRP worked with an offsite subcontractor (Subcontract #50032) to perform stack sampling for
hexavalent chromium and volatile organic compounds at the 200 West P&T TOG stack. Sampling was
performed four times, once per quarter, during the calendar year 2013. The majority of the samples that
were collected by the subcontractor were sent to the laboratory at the Waste Sampling and
Characterization Facility. However, during the second sampling event, several of the samples were
instead sent to an offsite laboratory. The Waste Sampling and Characterization Facility was unable to
receive any new samples in June 2013 due to ventilation issues, so the samples were sent to the 222-S
Facility and an offsite laboratory.

The 222-S Facility and the offsite laboratory reported the method detection limit (MDL) differently,
causing an error on the part of the subcontractor. The 222-S Facility reported the hexavalent chromium
data in units of pg/mL, while the offsite laboratory reported their data in mg/L. This led to an initial
reporting error from the subcontractor in their summary report of the June 2013 samples. The
subcontractor assumed that the laboratory report from the offsite laboratory had made a typographical
error in their detection limit, reporting the MDL in mg/L instead of pg/L. The error translated into the
calculated value for the hexavalent emissions from the stack, which was initially reported at

<2.1E-07 Ib/hr. The error was discovered by SGRP in 2013 during a review of the report, and the
subcontractor was notified and corrected the value to <2.1E-04 Ib/hr for their calculation (Figure 1). The
corrected value was not communicated to all appropriate SGRP staff, and the initial incorrect value,
<2.1E-07 Ib/hr, was eventually passed along to the contractor working on an AERMOD air model of the
200 West P&T emissions.

It is important to note that the values for hexavalent chromium reported from the laboratory were less
than the MDL, but the MDL value was used for the compliance calculations. Unfortunately, the MDL
values were high enough to require SGRP to include hexavalent chromium in the first 2014 air dispersion
model (Appendix C) that was being generated. The SQER threshold to require air modeling for
hexavalent chromium is 1.28E-03 Ib/yr. An emissions rate of 2.1E-07 Ib/hr is equal to 1.84E-03 Ib/yr,
which is just slightly above the SQER threshold. The corrected value of 2.1E-04 Ib/hr is equal to

1.84 Ib/yr, which is still above the SQER, requiring a modeling effort. The corrected value, and emissions
rate, were analyzed in an updated model, ECF-200W-18-0060, Hexavalent Chromium Air Emissions
Modeling 200 West Area Pump & Treat CY14, and determined to also be under the ASIL for hexavalent
chromium.
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PARAMETER 2-MS-Cr6-1 2-MS-Cr6-2 2-MS-Cr6-3 AVERAGE 2-MS-Cr6-EB

Date 6/20/13 6/21/13 6/21/13 6/21/13

Time 1113-1312 0732-0918 1015-1200 1215-1250
Stack Gas Parameters

Morsture Content (%) 1.61 1.96 1.78 1.8 -

Volumetric Flow Rate (dscfim) 35,302 34,301 33.886 34,496 -
Hexavalent Chromium (EPA Method 0061 w/ Method 7196)

Cr6 in impinger solution (ug/L) 0.00968 0.00800 0.00800 0.0086 0.0080

Cr6 (ug /m?) 0.00176 0.00150 0.00154 0.0016 -

Cr6 (Ib'hr) 2.33E-07 1.92E-07 1.95E-07 2.1E-07 -
Total Chromium (EPA Method 0061 v/ Method 200.8)

Total Chromium in impinger solution (ug/L) Not reported Not reported Not reported | Not reported | Not reported

Total Chromium 1in rinse solution (ug/L) 182 0.354 0.200 0.79 207

Total Chromium (ug/m?) 0.0414 0.0250 0.0169 0.029 -

Total Chromium (Ib/hr) 5.47E-06 3.72E-06 2.14E-06 3.8E-06 --

. Equipment Blank
PARAMETER 2-MS-Cr6-1 2-MS-Cr6-2 2-MS-Cr6-3 AVERAGE g_;;lsn_ Cr6.EB

Date 6/20/13 6/21/13 6/21/13 6/21/13

Time 1113-1312 0732-0918 1015-1200 1215-1250
Stack Gas Parameters

Moisture Content (%) 1.61 1.96 1.78 1.8 -

Volumetric Flow Rate (dscfm) 35.302 34,301 33.886 34,496 -
Hexavalent Chromium (EPA Method 0061 w/ Method 7196)

Cr™® in impinger solution (ug/L) 9.68 8.00 8.00 8.6 8.0

Cr'® emission concentration (ug /m’) 1.76 1.50 1.54 1.6 -

Cr'® emission rate (Ib/hr) 1.92E-04 -

Figure 1. Reported Hexavalent Chromium Values with Incorrect Values (Top) and Corrected Values (Bottom)
due to Incorrect Assumption of Reported Sample Values

5 Conclusions

Using the updated data, and following EPA guidance and Washington Administrative Code ARAR
requirements, the 200 West P&T air dispersion model was updated using the corrected emission rate for
hexavalent chromium of 2.1E-04 Ib/hr. The model report (ECF-200W-18-0060) shows that the 200 West
P&T remains below the ASIL value for hexavalent chromium emissions, with a modeled ASIL value of
1.05E-06 pg/m®. The ASIL found in WAC 173-460-150 is 6.67E-06 pg/m®. Additional analysis has been
performed by the 200W P&T engineering group to determine hexavalent chromium processing through the
plant, which is documented in SGW-62363, Hexavalent Chromium Treatment at the 200 West Pump and
Treat. The report concluded that hexavalent chromium is not expected to be present in the offgas, and if it
were present, would be absorbed by the granular activated carbon units upstream of the TOG stack.
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Appendix A

Air Emissions Modeling
(382519-CALC-053, Rev. 0)
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1. Subject and Objective
Determine if emissions from air stripper stack meet regulatory requirements.
2. Methodology

Uze TSCREEN model, versiom 93230, to caleulate masdmonm ambient concentrations of
towdc air pollutants.

3. Design Input
The TSCFEEN model input walnes are shown in Table 1.

TABLE1

TSCREEN INPUT YALUES PER STACK

Parame ter Yalue

Unit Emission Rate 1 gram per second
Stack Height 6.096 meters
Stack Flow Rate 7,442 scfm
Stack Exhaust Velocity T 56 meters/second
Stack Diame ter 0.769 meters
Stack Exit Tempe rature 80 "Fahrenheit
Building Height 9.144 meters
Minimum Horizontal Building Dimension 30.48 maters
Maximum Horizontal Building Dimension 96.39 meters

4. Assumphions

The emission rates for tosdc air pollutants are presented in Table 1. Dietails regarding the
emission rates are provided in the Supplemental hass Balance, document number
382519-CALC-050_Fevi.

TABLE 2

TOXIC: AR POLLUTANT EMISSION RATES

Hourly Emission Rate
Pollutant it
Carbon Tetrachloride 7.80E-02
Trichlorosthylene 1.47E-04
1,1,1-TCA 1.08E-03
CHZNHAILT
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TABLE 2
TOXIC AR POLLUTANT EMISSION RATES

Hourly Emission Rate

Pollutant (b ciry
1.2.0CA 6.93E-04
Berzone 3.926-03
Acolons 1.81E-04
Chioroform 6.00E-01
DECM 5.60E-04
Methylene Chioride 1.1ED1
DCEs 6.36E-04
Vinyl Chicride 1.86E-02

Ground-level ambient air concentrations were calculated at a distance of 5.6 llometers
from the source. This distance was provided by Hanford, based on the distance from the
source location o the nearest location of public access, State Route 240.

Plant emiz=ions are from 2 identical stacks and mi=cellaneons fugitive sources. The
madel was mn assuming each stack exhanst has half the total project flow and half the
total project emissions. The results from each stack were added together for the resultant
dowmwind ground-level concentration for each pollutant. Fugitive emissions were
modeled as coming out of the stack to represent a worst-case condition becanse fugitive
emissions of the magnitude modeled for this project would not likely reach the
fenceline.

The TCFEEN model was run with a 1 g/s emission rate. Model results should be
considered to be in units of ug/m® (micrograms per cubic meter) per 1 g/'s of emissions.
The model cutput was scaled by the emission rate for each pollutant to determine the
pollatant-specific concentration.

The stack height is assumed to be 20 fest. The eshanst temperature of 830 degrees F and
total exhanst flow rate of 7442 scfm were provided in the Supplemental hass Balance.
The velocity was calculated based on a 30 inch by 24 inch duct size, temperature, and
flowr of 7,447 scfm per stack. This floww rate is consistent with nominal flow conditions,
which is appropriate for this analysis becaunse all modeled pollutants are analyzed as an
ammmal average concentration.

Building dowmnwash effects were considered. The adjacent buildings are assumed to be
the Fad Building and the Bioprocess Building. The Fad Building is assumed to be 100
feet by 60 feet with a height of 30 feet and the Bioprocess Building iz assumed to be 300
feet by 100 fest with a height of 30 feet.

CHZNHILL
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5. References

Modeling was performed according to the procedures in 40 CFE 71 Appendix W
(Guideline on Air Cmality Models). The Washington State air towics rule (Chapter 173-
460 WAC) requires that new stationary sources that have the potential to ent tosdic air
pollntants (TAPs) demonstrate that the TAP emi=sions would be sufficienty low to
protect human health and safety from potential carcinogenic and,/or other tosdc effects.

6. Results

Compliance with the state air tosde rule was demonstrated according to procedures in
Chapter 173-460 WAC. First the potential emissions are compared to the small quantity
emission rate (SQEF) for sach tosdc air pollutant. If the emissions are lower than the
SQEFR, no further air quality impact analysis would be required under the regulation,

If the emissions are above the SQER, an ambient air quality modeling analbysis would be
required. Concentrations from the ambient air quality analysis are compared to the
acceptable source impact level (ASIL) to demonstrate compliance with the Washington
State air toedes mile. The comparison of emission rates to the S0EFs is presented in Table
3.

TABLE 3
DOMIPARISON OF ERESSIONS TO E
Dsily ] Emiasion

Pollutant Emission ~ AYeR9  (ibvaveraging {N-;H:r:g'ng mﬁ?

Rate (Ibiday) poriod)  (Plaver=a
Carbon Tetrachloride ~ 7-90E-02 year 457 2 BBE+01 YES
Trichlorosthylene 14TED4 year 959 537E02 no
L4.1.TCR 10BE03  24howr 131 1.086-03 no
12.0CA £.09E-04 year 739 2 53E-01 no
Bonzene 3.82E-03 year 652 1.43E+00 no
Acstone 181E-04 WA NA NiA no
Chioroform 8.00E-01 year 835 219E+02 YES
DECM 5.60E-4 year 7.1 2.08E-01 no
Methylene Chioride LIED year 192 4.05E+01 no
DCEs E3BED4  24hour 263 £.36E-04 no
Vinyl Chioride 1.86E-02 year 2.46 B.79E+00 YES

IN‘A: this pollutant i not Ested as a toic air pollutant in WAG 173-460

The model results for both stacks are shown in Table 4 The model cutput would be the
masdinum 1-hour concentration at the ambient boundary (State Foute 240) in ug/m? par
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1 g/ of emissions. This result is conservatively based on 2 identical stacks, sach with
half the nonuinal system flowr and half the project emizsions. The value in Table 4 is then
scaled based on each total pollutant emission rate.

TABLE 4

MODEL RESULTS
1-howr average concentration per 1 g's of emissions 5043 |.|\g.fm:'I

Recommended EPA persistence factors from EPA's Screening Procedure Manmal! were
applied to the masximnm 1-hour concentration at the ambient boundary to estimate the
concentrations for the desired averaging period results. The persistence factor is (L06E for
an annmal averaging pericd. The concentrations for each tosdc air pollutant were
calculated based on mmltiplying the mode] result by the corresponding emission rate
and persistence factor for each pollutant. This result for each stack was then mmltiplied
by twe to determine the masdnmm concentration from both stacks.

Table 5 presents the model results compared to the applicable standards. Model
results demonstrate no tosde air pollutants would evceed their applicable ASIL and the
project would comply with Chapter 173-460 WAC. The results in Table 3 represent the
total concentration from both stacks.

TABLE 5
COMPARISON OF CONCENTRATIONS TO ASIL
Maximum Ambient
Pollutant Concentration ASIL{pg/im3
{pg/m®
Carbon Tetrachloride 0.0017 00238
Chloroform 0.0127 0.0435
Yinyl Chioride 0.0004 0.0128
Calculations

The TSCREEN model is based on the calculations described in the EPA technical
document Screening Procedures for Estimating the Air Cmality Impact of Stationary
Sources, Fevised. EPA-430/F-92-019. The screening procedure ntilizes the Brigss plume
rise formmla and the Ganssian dispersion equation to estimate the masxdinmm 1-hour
ground-level concentration for the source in question.

1 EPA 1992 Sgresning Procedures for Estimating the Air Qusily impact irom Stationary Sources, Aesaarch Triangle Park,

NC. EPA-4EL/R-22-018.

CHZNHILL

HWUCLEAR, BUBIMEZS BROUP CONTROLLED DOCURENT
THE INFORMATION IN THEE DOCLMENT IE FROPRETARY AND COMPANY CONRDENTIAL
PRINTED COPIES ARE UNCONTROLLED. ALWAYE REFER TD ELECTROHIC WERSION FOR THE LATEET REVEIDR.

A-5



SGW-62461, REV. 0

Pagecsofr
@ cHzmHLL Calculation EFFECTUEDATE 1222209
E

REVISION: 0

The basic equation for determining ground-level concentrations under the plume
centerline is:

expl-1/2((z, ~h,)10,)°]
x=0/2mue.o W +expl1/2((z, +h) /5 )
expl-1/2((z, — b, — 2Nz 1 .7
s [ +expl1/2(z, + b — 2Nz ) 7]
T &l vexpl1/2((, — b, + 2Nz 0.77]
+expl-1/2((z, + h, +2Nz) 10|

Where
# = concentration (g/m?)
{2 = emission rate (g/s)
m=314359
1w = stack height wind speed (m/s)
@y = lateral dispersion parameter (m)
O, = vertical dispersion parameter (m)
z¢ = receptor height above ground (m)
b = plume centerline height {m)
= = mixing heaight (m)

k = summation imit for multiple reflections of plume off of the ground and elevated
inversion, usually <4

. List of Attachments
Attachment A - TSCREEN Cutput File
. Computer Program Information (if a computer calcnlation):

TSCEREENM model versiom 95230, Software Validation number 382519-5VAT-003,
Revision 0.

THE INFORMATION IN THEE DOCLMENT IE FROPRETARY AND COMPANY CONRDENTIAL
PRINTED COPIES ARE UNCONTROLLED. ALWAYE REFER TD ELECTROHIC WERSION FOR THE LATEET REVEIDR.
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! CH2MHILL Calculation

ATTACHMENT A

Page 7of 7
EFFECTIVE DIATE: 12023/2008
I S-CALC-D53
REVISION:

TSCREEN DATA OUTPUT (1 Page)
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11/25/08
07:12:58
=%+  ECEEEN3 MODEL RON ***
#&+ YERSIONW DATED 95250 #+w
Hanford 200 West 11/25/09

SIMPLE TERRFAINM IMEUTS:

S50URCE TYFPE = POINT
EMISSION BATE (G/5) = 1.00000
S5TACE HEIGHT (M) = 6_05960
5TE IRSIDE DIRM (M) = _Te30
5TE EXIT VELOCITY (M/5)= 7.5600
5TE GRS EXIT TEMP (K) = 285 _8200
AMBIENT ARIE TEMP (K} = 253.0000
RECEETOR HEIGHT (M) = _ Qo000
URERN/RUBAL QPTION = RUBAL
BUILDING HEIGHT (M) = 5_1440
MIN HORIZ BLDG DIM (M) = 30.4800
MR HORIZ BLD: DIM (M) = Bg_35900

S R R R R R R

wad SMMADY OF SCREEN MODEL BESULTS *++

S R R R R R R

CRLCULATICH MR CORC DIST TO TERRLTH

PROCEDUEE (DG/HE*3) MRX (M) HT (M}

S5IMPLE TEREAIN 50.43 5600. .
BLDE. CRAVITY-1 3e4. 1 46 -— (DIST
BLDE. CAVITY-Z 1083, 29, -— {DIST

LR R R R R R R

v+ REMEMBEE TO IMCLUDE BACEGROUND COMCEMTRATICNES ++

2 s AS RS AR RS SRR SRR AR R AR AR RN R R AR R R R R R RS Y

CAVITY LEMETH)
CAVITY LEMGTH)

BUOY. FLUX = .245 Mt+4rs5%+3; MOM. FLUX = 8_257 MYr4 /58437

v44 FULL METECROLOGY =4+

R R R R R R R

&% BCREEN AUTCMARTED DISTRMCES *=**

R R R R R R R

v&4 TERREATN HEIGHT OF 0. M RBOVE STACE BRSE USED FOR FOLLOWING

DISTRARCES ***

A-8



SGW-62461, REV. 0

DIST COMC Ul0M USTE MIX HT ©PLUME SIGMR SIGMA
1] (UG/M**3) {M/5) [M/5) {H) HT (M) Y (M) Z (M
DWASH
SE00.  50.43 1.0 1.0 10000.0 14.60 1€1.28  36.06
S5
6000. 46.14 1.0 1.0 10000.0 14.60 171.58  37.23
S5
€500.  41.61 1.0 1.0 10000.0 14.60 184.34 36.64
S5
Jo00.  37.7% 1.0 1.0 10000.0 14.60 196.3%  40.00
S5
7500.  34.66 1.0 1.0 10000.0 14.60 209.54 41.16
55
5000. 31.85 1.0 1.0 10000.0 14.60 221.38  42._28
55
8500.  29.60 1.0 1.0 10000.0 14.60 234.34 43.36
55
s000.  27.54 1.0 1.0 10000.0 14.60 246.61  44_40
55
S500. 25.7%2 1.0 1.0 10000.0 14.60 258.7%  45.41
55
10000. 24.11 1.0 1.0 10000.0 14.60 270.%0  46.38
S5
15000,  14.41 1.0 1.0 10000.0 14.60 328%.43 54.88
S5
20000.  10.23 1.0 1.0 10000.0 14.60 500.35  &0.29
S5
25000.  7.848 1.0 1.0 10000.0 14.60 609.75  &4.%26
S5
30000.  6.318 1.0 1.0 10000.0 14.60 715.59 &B.%24
S5
40000.  4.555 1.0 1.0 10000.0 14.60 920.22  74.49
S5
E0000.  3.536 1.0 1.0 10000.0 14.60 1117.42 79.19
S5
MAXTMIM 1-HE CONCENTRATION AT CR BEYOND 5600. M:
SE00. 5043 1.0 1.0 10000.0 14.60 161.28 36.06
S5
DIST = DISTENCE FROM THE SCURCE
COMC = MBXTMIM GROUND LEVEL CCHCEMTRATICH
STAE = ATMOSDHERIC STAEILITY CIASS (1=A, 2=B, 3=C, 4=D, 5=E, &=F)
Ul0M = WIND SPEED AT THE 10-M LEVEL
USTE = WIND SPEED AT STACK HEIGHT
MT¥ BT = MIXING HEIGHT
FLIME HT= FLUME CENTERLINE HEIGET
SIGMA ¥ = LATERAL DISPERSICH PARRMETER
SIGMR £ = VERTICAL DISPERSION PAREMETER
DWASE = BUILDING DOWNWASH:

DWASE=  MERNS MO CRLC MRDE (CONC = 0.0)
DWASHE=NO MELNS MO BUILDINRG DOWNWASH USED

A-9
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DWASH=HS MELNS HUEER-SNYLER DOWMNWASH USED
DWASHE=55 MERNS SCHULMAN-SCIRE DOWNWASH USED
DWASH=NA MELNS DOWNWARSH WOT APPLICRBLE, X<3*LB

#&d CAVITY CALCULATION - 1 #+& w44 CAVITY CALCULATICN - 2 &+
CORC {UG/HM**3} = 3641 CORC  (DG/M**3) = 1033,
CRIT WS @lOM (M/S5} = 4.15 CEIT W5 R10M (M/5)} = 4_38
CRIT WS @ ES (M/5) = 4.15 CRIT WS @ HS (M/5) = 4_38
DILUTION WS (M/5) = 2.08 DILUTION WS (M/5) = 2.18
CAVITY HT (M) = 5.34 CAVITY HT (M) = 9.14
CAVITY LERGTH (M} = 46.40 CRVITY LENGTH (M} = 29.08
RLONGWIND DIM M) = 30._48 ATONGWIND DIM (M} = 96_359

EE S R R R

*+* END OF S5CEEEN MODEL OUTPUT *=*

EE S R R R
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Appendix B

Air Emissions Modeling
(382519-CALC-053, Rev. 1)
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Page 20f7

: EFFECTIVE DATE: 02/11/2010
Calculation 382519-CALC-053

REVISION: 1

CH2Z2MHILL

1. Subject and Objective
Determine if emissions from air stripper stack meet regulatory requirements.
2. Methodology

Use TSCREEN model, version 95250, to calculate maximum ambient concentrations of
toxic air pollutants.

3. Design Input
The TSCREEN model input values are shown in Table 1.

TABLE 1

TSCREEN INPUT VALUES
Parameter Value

Carbon Tetrachloride Emission Rate 4_36E-04 gram per second

Chloroform Emission Rate

Stack Height

Stack Flow Rate

Stack Exhaust Velocity

Stack Diameter

Stack Exit Temperature

Building Height

Minimum Horizontal Building Dimension

Maximum Horizontal Building Dimension

3.27E-03 gram per second
7.62 meters
40,000 acfm
14.9 meters per second

1.27 meters

80 °Fahrenheit
9.144 meters

30.48 meters

96.39 meters

4. Assumptions

The emission rates for toxic air pollutants are presented in Table 1. Details regarding the
emission rates are provided in the Supplemental Mass Balance, document number
382519-CALC-050_Revl.

TABLE 2

TOXIC AIR POLLUTANT EMISSION RATES
Toxic Air Pollutant

Emission Rate (lb/day)'

Carbon Tetrachloride 8.31E-02
Trichloroethylene 1.56E-04
1,1,1-TCA 1.12E-03

CH2MHILL
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CHZWHILL Cacumtion  Fifpones
REVISION: 1
TABLE 2
TOXIC AIR POLLUTANT EMISSION RATES
Toxic Air Pollutant Emission Rate (Ib/day)’
1,2-DCA 7.11E-04
Benzene 4.06E-03
Acetone 2.21E-04
Chloroform 6.23E-01
DBCM 5.84E-04
Methylene Chloride 1.15E-01
1,1-Dichloroethylene 6.71E-04
Vinyl Chloride 1.96E-02
Beryllium 3.02E-08
Lead 6.78E-08
Vanadium 4.07E-07

1. Ib/day: Pounds per day

Ground-level ambient air concentrations were calculated at a distance of 5.6 kilometers
from the source. This distance was provided by Hanford, based on the distance from the
source location to the nearest location of public access, State Route 240.

Plant emissions are from a single stack and miscellaneous fugitive sources. Fugitive
emissions were modeled as coming from the stack to represent a worst-case condition.
This would be considered a conservative approach because the small quantity of
fugitive emissions for this project would not likely reach the fenceline.

The stack height of 25 feet and exit diameter of 50 inches were provided by the design
team. The exhaust temperature of 80 degrees F and total exhaust flow rate of 40,000 acfm
were provided in the Supplemental Mass Balance. The velocity was calculated based on
the stack diameter and flow rate.

Building downwash effects were considered. The adjacent buildings are assumed to be
the Rad Building and the Bioprocess Building. The Rad Building is assumed to be 100
feet by 60 feet with a height of 30 feet and the Bioprocess Building is assumed to be 300
feet by 100 feet with a height of 30 feet.

References

Modeling was performed according to the procedures in 40 CFR 51 Appendix W
(Guideline on Air Quality Models). The Washington State air toxics rule (Chapter 173-
460 WAC) requires that new stationary sources that have the potential to emit toxic air

CH2MHILL
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Page 4 of7
CHZMAILL Calculation oo
REVISION: 1

pollutants (TAPs) demonstrate that the TAP emissions would be sufficiently low to
protect human health and safety from potential carcinogenic and/ or other toxic effects.

Results

Compliance with the state air toxic rule was demonstrated according to procedures in
Chapter 173-460 WAC. First the potential emissions are compared to the small quantity
emission rate (SQER) for each toxic air pollutant and applicable averaging period. If the
potential emissions are lower than the SQER, no further air quality impact analysis would be
required under the regulation.

If the potential emissions are above the SQER, an ambient air quality modeling analysis
would be required. Concentrations from the ambient air quality analysis are compared
to the acceptable source impact level (ASIL) to demonstrate compliance with the
Washington State air toxics rule. The comparison of emission rates to the SQERs is
presented in Table 3.

TABLE 3
COMPARISON OF EMISSIONS TO SQER _
Pollutant Errli:)i:isl,},on A\;era-ging (Ib/ as\gfa?;in g Eml;sazleor.\ Modt_alingo
Rate (Ib/day) eriod period) (Ib/::si?‘%mg Required?
Carbon Tetrachloride 8.31E-02 year 4.57 3.03E+01 YES
Trichloroethylene 1.56E-04 year 95.9 5.71E-02 no
1,1,1-TCA 1.12E-03 24-hour 131 1.12E-03 no
1,2-DCA 7.11E-04 year 7.39 2.60E-01 no
Benzene 4.06E-03 year 6.62 1.48E+00 no
Acetone 2.21E-04 N/A N/A N/A no
Chiloroform 6.23E-01 year 8.35 2.28E+02 YES
DBCM 5.84E-04 year 7.1 2.13E-01 no
Methylene Chloride 1.15E-01 year 192 4.19E+01 no
1,1-Dichloroethylene 6.71E-04 24-hour 26.3 6.71E-04 no
Vinyl Chloride 1.96E-02 year 2.46 7.16E+00 YES
Beryllium 3.02E-08 year 2.46 1.10E-05 no
Lead 6.78E-08 year 2.46 2.48E-05 no
Vanadium 4.07E-07 24-hour 2.46 1.49E-04 no

N/A: this pollutant is not listed as a toxic air pollutant in WAC 173-460

The analysis of potential TAP emissions with the applicable SQER demonstrates
that an ambient air quality analysis would be required for Carbon Tetrachloride,

CH2MHILL
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Pages5of7
. EFFECTIVE DATE: 021172010
CH2ZNMIHILL Calculation 382519-CALC-053
REVISION: 1

Chloroform, and Vinyl Chloride. All other potential TAP emissions are below the
applicable SQER.

The model results for the TAPs which exceed the SQER are summarized in Table 4. The
model output from TSCREEN is the maximum 1-hour concentration at the ambient
boundary (State Route 240) in micrograms per cubic meter (ug/m?). Recommended
EPA persistence factors from EPA’s Screening Procedure Manual' were applied to the
maximum 1-hour concentration at the ambient boundary to estimate the concentrations
for the desired averaging period results. The persistence factor is 0.08 for an annual
averaging period, which applies to the TAPs modeled.

Table 4 presents the TSCREEN model results compared to the applicable

thresholds. Model results demonstrate Carbon Tetrachloride, Chloroform, and Vinyl
Chloride concentrations would not exceed their applicable ASIL and the project would
comply with Chapter 173-460 WAC.

TABLE 4

COMPARISON OF CONCENTRATIONS TO ASIL
Maximum 1-Hour  Annual Average

Annual

Pollutant Concentration Concentration ASIL(ua/m?
(ng/m?) (ug/m?) (ng/m?)
Carbon Tetrachloride 0.0149 0.0012 0.0238
Chloroform 0.1120 0.0090 0.0435
Vinyl Chloride 0.0035 0.0003 0.0128

7. Calculations

The TSCREEN model is based on the calculations described in the EPA technical
document Screening Procedures for Estimating the Air Quality Impact of Stationary
Sources, Revised. EPA-450/R-92-019. The screening procedure utilizes the Briggs plume
rise formula and the Gaussian dispersion equation to estimate the maximum 1-hour
ground-level concentration for the source in question.

The basic equation for determining ground-level concentrations under the plume
centerline is:

1 EPA 1992. Screening Procedures for Estimating the Air Quality Impact from Stationary Sources. Research Triangle Park,

NC. EPA-454/R-92-019.
CH2Z2MHILL
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Page 6 of 7
CHZMHILL Calculation o
REVISION: 1

expl-1/2((z, -1,/ 5,)?]
x=Q/2m,0,0,)+expl-1/2((z, +h,)/ 5, [
expl-1/2((z, —h, —2Nz))/5,)] ]

K +expl-1/2((z, + b, —2Nz))/ ©,)?]
Sl +expl-1/2((z, -, +2N2)16,)7]
+expl-1/2((z, +h, +2Nz) 16, |

Where

x = concentration (g/m?)

Q = emission rate (g/s)

7 = 3.14159

us = stack height wind speed (m/s)

oy = lateral dispersion parameter (m)
o = vertical dispersion parameter (m)
z; = receptor height above ground (m)
he = plume centerline height (m)

zi = mixing height (m)

k = summation limit for multiple reflections of plume off of the ground and elevated
inversion, usually <4

8. List of Attachments
Attachment A - TSCREEN Output File
9. Computer Program Information (if a computer calculation):

TSCREEN model version 95250. Software Validation number 382519-SVAL-003,
Revision 0.
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EFFECTIVE DATE: 02/11/2010

CH2MMHILL Calculation 382519-CALC-053

REVISION: 1

ATTACHMENT A
TSCREEN DATA OUTPUT (1 Page)
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VC.RPT
02/11/10
10:14:48
#%% SCREEN3 MODEL RUN *¥%
*%%* VERSION DATED 95250 #***
Hanford 200 west 02/11/10 vinyl Chloride

SIMPLE TERRAIN INPUTS:

SOURCE TYPE = POINT
EMISSION RATE (G/S) = .103000E-03
STACK HEIGHT (M) = 7.6200
STK INSIDE DIAM (M) = 1.2700
STK EXIT VELOCITY (M/S)= 14.9000
STK GAS EXIT TEMP (K) = 299.8200
AMBIENT AIR TEMP (K) = 293.0000
RECEPTOR HEIGHT (M) = .0000
URBAN/RURAL OPTION = RURAL
BUILDING HEIGHT (M) = 9.1440
MIN HORIZ BLDG DIM (M) = 30.4800
MAX HORIZ BLDG DIM (M) = 96.3900

Thkddhhrhhfddhdhdlhhhhhrrrhhdhddedddehdeiehix

*%% SUMMARY OF SCREEN MODEL RESULTS #%%

CALCULATION MAX CONC DIST TO TERRAIN
PROCEDURE (UG/M**3) MAX (M) HT (M)
SIMPLE TERRAIN .3526E-02 5600. 0.
BLDG. CAVITY-1 .1193E-01 46, -—  (DIST = CAVITY LENGTH)
BLDG. CAVITY-2 .3628E-01 29. -- (DIST = CAVITY LENGTH)

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

BUOY. FLUX = 1.340 M**4/s**3: MOM. FLUX = 87.484 M**4/S%*)

¥%% FULL METEOROLOGY ***

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

*%*% TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES

DIST CONC UIOM  USTK MIX HT PLUME SIGMA  SIGMA

) (UG/M**3) STAB  (M/S) (M/S) ) HT (M) Yy (M) Z (M) DWASH
5600. .3526E-02 6 1.0 1.0 10000.0 34.81 161.47 36.89 NO
6000. .3301E-02 6 1.0 1.0 10000.0 34.81 171.75 38.04 NO
6500. .3052E-02 6 1.0 1.0 10000.0 34.81 184.51 39.42 NO
7000. .2833E-02 6 1.0 1.0 10000.0 34.81 197.15 40.75 NO
7500. .2643E-02 6 1.0 1.0 10000.0 34.81 209.68 41.89 NO
8000. .2474E-02 6 1.0 1.0 10000.0 34.81 222.12 42.99 NO
8500. .2323E-02 6 1.0 1.0 10000.0 34.81 234.47 44.05 NO
9000. .2188E-02 6 1.0 1.0 10000.0 34.81 246.73  45.07 NO
9500. .2066E-02 6 1.0 1.0 10000.0 34.81 258.91 46.07 NO
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VC.RPT
10000. .1956E-02 6 1.0 1.0 10000.0 34.81 271.01 47.03
15000. .1250E-02 6 1.0 1.0 10000.0 34.81 388.51 55.43
20000. .9137E-03 6 1.0 1.0 10000.0 34.81 501.01 60.79
25000. .7141E-03 6 1.0 1.0 10000.0 34.81 609.80 65.32
30000. .5829E-03 6 1.0 1.0 10000.0 34.81 715.63 69.27
40000. .4270E-03 6 1.0 1.0 10000.0 34.81 920.26 74.89
50000. .3351E-03 6 1.0 1.0 10000.0 34.81 1117.45 79.57
MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 5600. M:
5600. .3526E-02 6 1.0 1.0 10000.0 34.81 161.47 36.89
DIST = DISTANCE FROM THE SOURCE
CONC = MAXIMUM GROUND LEVEL CONCENTRATION
STAB = ATMOSPHERIC STABILITY CLASS (1=A, 2=B, 3=C, 4=D, 5=E, 6=F)
UloMm = WIND SPEED AT THE 10-M LEVEL
USTK = WIND SPEED AT STACK HEIGHT
MIX HT = MIXING HEIGHT
PLUME HT= PLUME CENTERLINE HEIGHT
SIGMA Y = LATERAL DISPERSION PARAMETER
SIGMA Z = VERTICAL DISPERSION PARAMETER
DWASH = BUILDING DOWNWASH:
DWASH=  MEANS NO CALC MADE (CONC = 0.0)
DWASH=NO MEANS NO BUILDING DOWNWASH USED
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB
**% CAVITY CALCULATION - Fkk *%% CAVITY CALCULATION - ek
CONC (UG/M**3) = .1193E-01 CONC (UG/M**3) = .3628E-01
CRIT WS @1OM (M/S) = 13.06 CRIT WS @1OM (M/S) = 13.58
CRIT WS @ HS (M/S) = 13.06 CRIT WS @ HS (M/S) = 13.58
DILUTION WS (M/S) = 6.53 DILUTION ws (M/S) = 6.79
CAVITY HT (M) = 9.34 CAVITY HT (M) = 9.14
CAVITY LENGTH (M) = 46.40 CAVITY LENGTH (M) = 29.09
ALONGWIND DIM (M) = 30.48 ALONGWIND DIM (M) = 96.39

HHRRERARARTRARRARRTERRERRRBRARRRERRRARARRERRRR TR R

*%% END OF SCREEN MODEL OUTPUT ***

P fle Jo o o o o o o e Jo o e e oo o o Fo e o oo o fo oo vho e e vl oo oo wle o oo e
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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CHLOROFO.RPT

#%% SCREEN3 MODEL RUN *#*%
*%%* VERSION DATED 95250 *#%

Hanford 200 west 02/08/10 chloroform

SIMPLE TERRAIN INPUTS:

SOURCE TYPE = POINT
EMISSION RATE (G/S) = .327000E-02
STACK HEIGHT (M) = 7.6200
STK INSIDE DIAM (M) = 1.2700
STK EXIT VELOCITY (M/S)= 14.9000
STK GAS EXIT TEMP (K) = 299.8200
AMBIENT AIR TEMP (K) = 293.0000
RECEPTOR HEIGHT (M) = .0000
URBAN/RURAL OPTION = RURAL
BUILDING HEIGHT (M) = 9.1440
MIN HORIZ BLDG DIM (M) = 30.4800
MAX HORIZ BLDG DIM (M) = 96.3900

e
" AAARARARRERRRARRERRRERRRRARRN

%
*%*% SUMMARY OF SCREEN MODEL RESULTS ¥**%*
dede

HARERERRERRARRRRERERIRRERERARRAR "

CALCULATION MAX CONC DIST TO TERRAIN
PROCEDURE (UG/M**3) MAX (M) HT (M)

SIMPLE TERRAIN .1120 5600. 0.

BLDG. CAVITY-1 .3788 46. -- (DIST =

BLDG. CAVITY-2 1.152 29. -- (DIST =

HKEBEARERZRRABRRERRRRAERARRRRRRRERRRRRRNERIR%

BUOY. FLUX = 1.340 M**4/S*%*3: MOM. FLUX = 87.484 M**4/S*%*2,

*%% FULL METEOROLOGY *¥*

B R R Rk o Rl o P L St S e 13
£
w

% F

*
%
*

*%% TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR

DIST CONC UIOM  USTK MIX HT PLUME

M) (UG/M*%3) STAB (M/s)  (M/S) m HT (M)
5600. .1120 6 " 1.0 1.0 10000.0 34.81
6000. .1048 6 1.0 1.0 10000.0 34.81
6500. .9690E-01 6 1.0 1.0 10000.0 34.81
7000. .8995E-01 6 1.0 1.0 10000.0 34.81
7500. .8390E-01 6 1.0 1.0 10000.0 34.81
8000. .7853E-01 6 1.0 1.0 10000.0 34.81
8500. .7375E-01 6 1.0 1.0 10000.0 34.81
9000. .6946E-01 6 1.0 1.0 10000.0 34.81
9500. .6559E-01 6 1.0 1.0 10000.0 34.81

Page 1
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CAVITY LENGTH)
CAVITY LENGTH)

FOLLOWING DISTANCES ***

SIGMA
Y (M)

SIGMA
z (M



10000.
15000.
20000.
25000.
30000.
40000.
50000.

MAXIMUM 1-HR CONCENTRATION AT OR
6

5600.

.6209E-01
.3968E-01
.2901E-01
.2267E-01
.1851E-01
.1356E-01
.1064E-01

.1120

[e2Xe)EorNerXv) Nor Koyl

SGW-62461, REV. 0

CHLOROFO.RPT
10000.
10000.
10000.
10000.
10000.
10000.
10000.

5600.
10000.

RRRPERRE
cooo0OO
oo

w
m
<
O RRRERERRR

- Z
QU OOO0O0O0

1.0

COOOOOO

34.
34.
34.
34.
34.
34.
34,

" 34,

81
81

81
81

81

81

271.
388.
501.
609.
715.
920.
1117.

161.

.03
.79
.32
27

.57

.89

DIST = DISTANCE FROM THE SOURCE

CONC = MAXIMUM GROUND LEVEL CONCENTRATION
STAB = ATMOSPHERIC STABILITY CLASS (1=A, 2=B, 3=C, 4=D, 5=E, 6=F)
ulom = WIND SPEED AT THE 10-M LEVEL
USTK = WIND SPEED AT STACK HEIGHT
MIX HT = MIXING HEIGHT
PLUME HT= PLUME CENTERLINE HEIGHT
SIGMA Y = LATERAL DISPERSION PARAMETER
SIGMA Z = VERTICAL DISPERSION PARAMETER
DWASH = BUILDING DOWNWASH:

DWASH=  MEANS NO CALC MADE (CONC = 0.0)

DWASH=NO MEANS NO BUILDING DOWNWASH USED

DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED

DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED

DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB
#%% CAVITY CALCULATION - 1 *¥* #%% CAVITY CALCULATION - 2 ***
CONC (UG/M**3) = .3788 CONC (UG/M**3) = 1.152
CRIT wS @1OM (M/S) = 13.06 CRIT WS @10M (M/S) = 13.58
CRIT WS @ HS (M/S) = 13.06 CRIT WS @ HS (M/S) = 13.58
DILUTION WS (M/S) = 6.53 DILUTION WS (M/S) = 6.79
CAVITY HT (M) = 9.34 CAVITY HT (M) = 9.14
CAVITY LENGTH (M) = 46.40 CAVITY LENGTH (M) = 29.09
ALONGWIND DIM (M) = 30.48 ALONGWIND DIM (M) = 96.39

Thhhhdhdhhdhddfdhrhhdhhfedhhhddhhd

*%% END OF SCREEN MODEL OUTPUT ***

nnnnnnnnnnnnnnnnnnnnnnnnn
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CTET.RPT
0
02/08/10
10:50:52
*%%* GSCREEN3 MODEL RUN **¥*
*%% VERSION DATED 95250 *¥*
Hanford 200 west 02/08/10 ccCL4
SIMPLE TERRAIN INPUTS:
SOURCE TYPE = POINT
EMISSION RATE (G/S) = .436000E-03
STACK HEIGHT (M) = 7.6200
STK INSIDE DIAM (M) = 1.2700
STK EXIT VELOCITY (M/S)= 14.9000
STK GAS EXIT TEMP (K) = 299.8200
AMBIENT AIR TEMP (K) = 293.0000
RECEPTOR HEIGHT (M) = .0000
URBAN/RURAL OPTION = RURAL
BUILDING HEIGHT (M) = 9.1440
MIN HORIZ BLDG DIM (M) = 30.4800
MAX HORIZ BLDG DIM (M) = 96.3900

WARRAERRRRRRARERRRERER™

**% SUMMARY OF SCREEN MODEL RESULTS **%*
L L Y L L I LT

CALCULATION MAX CONC DIST TO TERRAIN
PROCEDURE (UG/M**3) MAX (M) HT (M)
SIMPLE TERRAIN .1493e-01 5600. 0.
BLDG. CAVITY-1 .5050E-01 46. --  (DIST = CAVITY LENGTH)
BLDG. CAVITY-2 .1536 29. --  (DIST = CAVITY LENGTH)

HAERRRERRRRARRREARARRRRRARRRARARRARRERARERRARRBRRRRRRARARR AR RN

*%* REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
Kxhhrhhhhhhhhrdhdhiihdthrhhihiihhhhhhdhdhhhhhithhhbhii®
BUOY. FLUX = 1.340 M**4/S**3; MOM. FLUX = 87.484 M**4/5%*)

*%% FULL METEOROLOGY ***

RARRAARRREETRRRRNAE RN ERAERRRRTRRRTRRRRRE

nnnnnnnnnnnnnnnnnnnnnnnnnnnn

*%*% TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ¥***¥

DIST CONC UlOM  USTK MIX HT  PLUME SIGMA  SIGMA
¢ (UG/M**3) STAB (M/S)  (M/S) D) HT (M) Y (M) Z (M) DWASH

"~ 5600. .1493E-01 6 1.0 1.0 10000.0 34.81 161.47 36.89 NO
6000. .1397e-01 6 1.0 1.0 10000.0 34.81 171.75 38.04 NO
6500. .1292E-01 6 1.0 1.0 10000.0 34.81 184.51 39.42 NO
7000. .1199E-01 6 1.0 1.0 10000.0 34.81 197.15 40.75 NO
7500. .1119e-01 6 1.0 1.0 10000.0 34.81 209.68 41.89 NO
8000. .1047E-01 6 1.0 1.0 10000.0 34.81 222.12 42.99 NO
8500. .9833E-02 6 1.0 1.0 10000.0 34.81 234.47 44.05 NO
9000. .9261E-02 6 1.0 1.0 10000.0 34.81 246.73 45.07 NO
9500. .8746E-02 6 1.0 1.0 10000.0 34.81 258.91 46.07 NO
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03
43
79

27

89
57

89

CTET.RPT
10000. .8279E-02 6 1.0 1.0 10000.0 34.81 271.01 47.
15000. .5291E-02 6 1.0 1.0 10000.0 34.81 388.51 55.
20000. .3867E-02 6 1.0 1.0 10000.0 34.81 501.01 60.
25000. .3023E-02 6 1.0 1.0 10000.0 34.81 609.80 65.
30000. .2467E-02 6 1.0 1.0 10000.0 34.81 715.63 69.
40000. .1807E-02 6 1.0 1.0 10000.0 34.81 920.26 74.
50000. .1418E-02 6 1.0 1.0 10000.0 34.81 1117.45 79.
MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 5600. M:

5600. .1493E-01 6 1.0 1.0 10000.0 34.81 161.47 36.
DIST = DISTANCE FROM THE SOURCE
CONC = MAXIMUM GROUND LEVEL CONCENTRATION
STAB = ATMOSPHERIC STABILITY CLASS (1=A, 2=B, 3=C, 4=D, 5=E, 6=F)
Ulom = WIND SPEED AT THE 10-M LEVEL
USTK = WIND SPEED AT STACK HEIGHT
MIX HT = MIXING HEIGHT
PLUME HT= PLUME CENTERLINE HEIGHT
SIGMA Y = LATERAL DISPERSION PARAMETER
SIGMA Z = VERTICAL DISPERSION PARAMETER
DWASH = BUILDING DOWNWASH:

DWASH= MEANS NO CALC MADE (CONC = 0.0)

DWASH=NO MEANS NO BUILDING DOWNWASH USED

DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED

DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED

DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB
*%% CAVITY CALCULATION - 1 *#** #*%% CAVITY CALCULATION - 2 **%*
CONC (UG/M**3) = .5050E-01 CONC (UG/M**3) = .1536
CRIT WS @10M (M/S) = 13.06 CRIT WS @10OM (M/S) = 13.58
CRIT WS @ HS (M/S) = 13.06 CRIT WS @ HS (M/S) = 13.58
DILUTION WS (M/S) = 6.53 DILUTION WS (M/S) = 6.79
CAVITY HT (M) = 9.34 CAVITY HT (M) = 9,14
CAVITY LENGTH (M) = 46.40 CAVITY LENGTH (M) = 29.09
ALONGWIND DIM (M) = 30.48 ALONGWIND DIM (M) = 96.39

RARRRBRARRRRARRABRRARNRRRR AR ®

#%% END OF SCREEN MODEL OUTPUT **%*

L O R L S L L R L L T T e T
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Hanford ZP-1 Emissions
Comparison of TAP Emissions to SQER in WAC 173-460

SQER De Minimus Emission Emission Rate
Averaging ASIL (Ib/averaging (Ib/averaging Rate (Ib/averaging Exceed Modeling
Toxic Air Pollutant CAS # Period (ug/m3) period) period) (Ib/day) period) SQER? Required?
Carbon Tetrachloride 56-23-5  year 0.0238 457 0.228 8.31E-02 3.03E+01 YES YES
Trichloroethylene 79-01-6  year 0.5 95.9 4.8 1.56E-04 5.71E-02 no
1,1,1-TCA 71-55-6  24-hour 1000 131 6.57 1.12E-03 1.12E-03 no
1,2-DCA 107-06-2 year 0.0385 7.39 0.369 7.11E-04 2.60E-01 no
Benzene 71-43-2  year 0.0345 6.62 0.331 4.06E-03 1.48E+00 no
Acetone na na na 2.21E-04 na
Chloroform 67-66-3  year 0.0435 8.35 0.417 6.23E-01 2.28E+02 YES YES
DBCM 124-48-1 year 0.037 7.1 0.355 5.84E-04 2.13E-01 no
Methylene Chloride  75-09-2  year 1 192 9.59 4.60E-03 1.68E+00 no
1,1-Dichloroethylene 75-35-4  24-hour 200 26.3 1.31 6.71E-04 6.71E-04 no
Vinyl Chloride 75-01-4  year 0.0128 2.48 0.123 7.80E-04 2.85E-01 no
Beryllium year 0.000417 0.08 0.004 3.02E-08 1.10E-05 no
Lead year 0.0833 16 10 6.78E-08 2.48E-05 no
Vanadium 24-hour 0.2 0.0263 0.00131 4.07E-07 1.49E-04 no
Stack Fugitive Total
Emissions Emissions Emissions
Pollutant Ib/day Ib/day ib/day
Tc-99 (Activity) 0.00 1.4306E-09 1.43E-09
I-129 (Activity) 0.00 9.5321E-13 9.53E-13
Tritium (Activity) 0.00 3.1887E-08 3.07E-06
Uranium 0.00 2.5638E-08 2.56E-08
Carbon Tet 0.06 0.02110978 8.31E-02
Trichloroethylene 0.0001  3.9955E-05 1.56E-04
Nitrate (as NO3) 0.00 6.7162E-05 6.72E-05
Cr (T 0.00 1.296E-06 1.30E-06
Cr (VI) 0.00 1.4125E-07 1.41E-07
cols
1,1,1-TCA 0.001 0.00028607 1.12E-03
1,2-DCA 0.001 0.00019327 7.11E-04

Benzene 0.003 0.0010453 4.06E-03

0 'A3Y 'L9YZ9-MOS
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Acetone
Chloroform

DBCM

Methylene Chloride
DCEs

Vinyl Chloride
Beryllium

Lead

Vanadium

NDMA
NDBA

Americium-241 (Activit
Carbon-14 (Activity)
Cesium-137 (Activity)
Cobalt-60 (Activity)
Neptunium-237 (Activit
Nickel-63 (Activity)
Protactinlum-231 {Acth
Selenium-79 (Activity)
Strontium-90 (Activity)
Plutonium (Activity)
Exira Rad 2 {Activity)

Common Salts
Ca

Mg

Na

HCO3

COs3

H2CO03

S04

Cl

P

Fe

Mn

TSS

TOC

Ammonia (as NH3)
Alkalinity (as CaCO3)

0.000
0.46
0.000
0.003
0.000
0.001
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00011276
0.16181813

0.0001614
0.00119432
0.00017149
0.00019815
3.0177E-08

6.782E-08
4.0714E-07

2.6291E-12
1.7393E-11

2.7359E-12

7.657E-11
2.2725E-11
2.9027E-10
3.0498E-13
7.9198E-10

3.423E-10
1.0848E-09
2.0045E-11

2.678E-12
1.0901E-09

0.00053721
0.00016507
0.00015635
0.00056407

0
0.00030773
0.00058399
0.00015843
6.3371E-06
2.0314E-07
3.1919E-07
0.00480422
0.00342368
9.9473E-08
0.00083322

2.21E-04
6.23E-01
5.84E-04
4.60E-03
6.71E-04
7.80E-04
3.02E-08
6.78E-08
4.07E-07

2,63E-12
1.74E-11

2.74E-12
7.66E-11
2.27E-11
2.90E-10
3.05E-13
7.92E-10
3.42E-10
1.08E-09
2.00E-11
2.68E-12
1.09E-09

5.37E-04
1.65E-04
1.56E-04
5.64E-04
0.00E+00
3.08E-04
5.84E-04
1.58E-04
6.34E-06
2.03E-07
3.19E-07
4.80E-03
3.42E-03
9.95E-08
8.33E-04

0 'A3Y 'L9YZ9-MOS
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Hanford ZP-1 Emissions
Comparison of TAP Emissions to SQER in WAC 173-460

SQER De Minimus Emission Emission Rate
Averaging ASIL (Ib/averaging (Ib/averaging Rate (Ib/averaging Exceed Modeling

Toxic Air Pollutant CAS # Period (ug/m3) period) period) (Ib/day) period) SQER? Required?
Carbon Tetrachloride 56-23-5  year 0.0238 4.57 0.228 8.31E-02 3.03E+01 YES YES
Trichloroethylene 79-01-6  year 0.5 95.9 4.8 1.56E-04 5.71E-02 no
1,1,1-TCA 71-55-6  24-hour 1000 131 6.57 1.12E-03 1.12E-03 no
1,2-DCA 107-06-2 year 0.0385 7.39 0.369 7.11E-04 2.60E-01 no
Benzene 71-43-2  year 0.0345 6.62 0.331 4.06E-03 1.48E+00 no
Acetone na na na 2.21E-04 na
Chloroform 67-66-3  year 0.0435 8.35 0.417 6.23E-01 2.28E+02 YES YES
DBCM 124-48-1 year 0.037 7.1 0.355 5.84E-04 2.13E-01 no
Methylene Chloride  75-09-2  year 1 192 9.59 4.60E-03 1.68E+00 no
1,1-Dichloroethylene  75-35-4  24-hour 200 26.3 1.31 6.71E-04 6.71E-04 no
Vinyl Chloride 75-01-4  year 0.0128 2.46 0.123 7.80E-04 2.85E-01 no
Beryllium year 0.000417 0.08 0.004 3.02E-08 1.10E-05 no
Lead year 0.0833 16 10 6.78E-08 2.48E-05 no
Vanadium 24-hour 0.2 0.0263 0.00131 4.07E-07 1.49E-04 no

Stack Fugitive Total

Emissions Emissions Emissions
Pollutant Ib/day Ib/day Ib/day
Tc-99 (Activity) 0.00 ~ 1.4306E-09 1.43E-09
I-129 (Activity) 0.00 9.5321E-13 9.53E-13
Tritium (Activity) 0.00 3.1887E-08 3.07E-06
Uranium 0.00 2.5638E-08 2.56E-08
Carbon Tet 0.06 0.02110978 8.31E-02
Trichloroethylene 0.0001 3.9955E-05 1.56E-04
Nitrate (as NO3) 0.00 6.7162E-05 6.72E-05
Cr (T) 0.00 1.296E-06 1.30E-06
Cr (VI) 0.00 1.4125E-07 1.41E-07
COls
1,1,1-TCA 0.001 0.00028607 1.12E-03
1,2-DCA 0.001 0.00019327 7.11E-04

Benzene 0.003 0.0010453 4.06E-03

0 'A3Y 'L9YZ9-MOS
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Acetone
Chloroform

DBCM

Methylene Chloride
DCEs

Vinyl Chloride
Beryllium

Lead

Vanadium

NDMA
NDBA

Americium-241 (Activit
Carbon-14 (Activity)
Cesium-137 (Activity)
Cobalt-60 (Activity)
Neptunium-237 (Activit
Nickel-63 (Activity)
Protactintum-231 {Aciiy
Selenium-79 (Activity)
Strontium-90 (Activity)
Plutonium (Activity)
Extra Rad 2 (Activily}

Common Salts
Ca

Mg

Na

HCO3

CO3

H2CO03

S04

Cl

P

Fe

Mn

TSS

TOC

Ammonia (as NH3)
Alkalinity (as CaCOg3)

0.000
0.46
0.000
0.003
0.000
0.001
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00011276
0.16181813

0.0001614
0.00119432
0.00017149
0.00019815
3.0177E-08

6.782E-08
4.0714E-07

2.6291E-12
1.7393E-11

2.7359E-12

7.657E-11
2.2725E-11
2.9027E-10
3.0498E-13
7.9198E-10

3.423E-10
1.0848E-09
2.0045E-11

2.678E-12
1.0901E-09

0.00053721
0.00016507
0.00015635
0.00056407

0
0.00030773
0.00058399
0.00015843
6.3371E-06
2.0314E-07
3.1919E-07
0.00480422
0.00342368
9.9473E-08
0.00083322

2.21E-04
6.23E-01
5.84E-04
4.60E-08
6.71E-04
7.80E-04
3.02E-08
6.78E-08
4.07E-07

2.63E-12
1.74E-11

2.74E-12
7.66E-11
2.27E-11
2.90E-10
3.05E-13
7.92E-10
3.42E-10
1.08E-09
2.00E-11
2.68E-12
1.09E-09

5.37E-04

1.65E-04
1.56E-04
5.64E-04
0.00E+00
3.08E-04
5.84E-04
1.58E-04
6.34E-06
2.03E-07
3.19E-07
4.80E-03
3.42E-03
9.95E-08
8.33E-04

0 'A3Y 'L9YZ9-MOS



Hanford ZP-1 TSCREEN Resuits
2/11/2008

SGW-62461, REV. 0

Input Values

Stack Height

Stack Diameter

Temperature

Flow Rate

Area

velocity

Distance to receptor

Carbon tetrachloride emission rate
Chloroform emission rate

Vinyl Chloride emission rate

Provided Values
25 feet
50 inches
80 F
40000 acfm
13.63538 ft?
2933.544 fpm
5.6 km
8.31E-02 Ib/day
6.23E-01 Ib/day
1.96E-02 Ib/day

Modeled Values
7.62 meters
1.27 meters

299.8167 K
40000 acfm
1.266769 m2
14.90 m/s
5600 m
4.36E-04 g/s
3.27E-03 ¢/s
1.03E-04 ¢/s

Model Resuits

Carbon Tetrachloride 1-hour maximum concentration
Chloroform 1-hour maximum concentration
Vinyl Chloride 1-hour maximum concentration

Carbon Tetrachloride annual average concentration
Chloroform annual average concentration
Vinyl Chloride annual average concentration

Carbon Tetrachloride ASIL
Chloroform ASIL
Vinyl Chloride ASIL

1.49E-02 ug/m3
0.1120 ug/m3
0.0035 ug/m3

0.0012 pg/m3
0.0090 pg/m3
0.0003 ug/m3

0.0238 ug/m3
0.0435 ug/m3
0.0128 ug/m3

B-18

using EPA
persistence factor
of 0.08 for annual
average



Hanford ZP-1 TSCREEN Results

2/8/2010

SGW-62461, REV. 0

Input Values

Stack Height
Stack Diameter
Temperature
Flow Rate
Area

velocity

Distance to receptor
Carbon tetrachloride emission rate
Chloroform emission rate

Provided Values
25 feet
50 inches
80 F
40000 acfm
13.63538 ft2
2933.544 ipm
5.6 km
8.31E-02 Ib/day
6.23E-01 Ib/day

Modeled Values
7.62 meters
1.27 meters
299.8167 K
40000 acfm
1.266769 m2
14.90 m/s
5600 m
4.36E-04 g/s
3.27E-03 g/s

Model Results

Carbon Tetrachloride 1-hour maximum concentration
Chioroform 1-hour maximum concentration

Carbon Tetrachloride annual average concentration
Chloroform annual average concentration

Carbon Tetrachloride ASIL
Chioroform ASIL

1.49E-02 ug/m3
0.1120 ug/m3

0.0012 pg/m3
0.0090 pg/m3

0.0238 ug/m3
0.0435 ug/m3

B-19

using EPA persistence
factor of 0.08 for annual
average
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Appendix C

Air Emissions Modeling
(382519-CALC-053, Rev. 1,
Signed on March 17, 2014)
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Page 2 of 11
. EFFECTIVE DATE: 03/17/2014
HILL Calculation 382519-CALC-053
REVISION: 1

1. Subject and Objective

Determine if emissions from T.O.G. stack meet compliance requirements as mentioned
in the DOE/RL-2009-124 Appendix C Air Monitoring Plan. Under the C4 Monitoring
section it states:

“Quarterly sampling will occur for annual determination of compliance with SQERs
and ASILs. Grab samples will be collected in each stack. Additional modeling to confirm
compliance with ASILs would be completed only if needed and if emissions are higher
than previously calculated/modeled.”

2. Methodology

Use AERSCREEN model, version 11126, to calculate maximum ambient concentrations
of toxic air pollutants. AERSCREEN is the US Environmental Protection Agency’s
(EPAs) latest generation screening model for calculating conservative downwind
concentrations from a source of air emissions. The AERSCREEN model utilizes the
following additional modules:

e AERMOD
o MAKEMET
e BPIPRM

e AERSURFACE (optional)
e AERMAP (optional)
3. Design Input
The AERSCREEN model input values are shown in Table 1.

TABLE 1

AERSCREEN INPUT VALUES

Parameter Value

Benzene Emission Rate 4.32E-04 gram per second
Carbon Tetrachloride Emission Rate 5.03E-03 gram per second
Hexavalent Chromium 2.65E-07 gram per second
Stack Height 18.54 meters
Stack Flow Rate 40,000 acfm

Stack Exhaust Velocity 17.56 meters per second
Stack Diameter 1.17 meters

Stack Exit Temperature 80 °Fahrenheit
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TABLE 1

AERSCREEN INPUT VALUES

Parameter Value

Building Height 21.87 meters

Minimum Horizontal Building Dimension 3.05 meters

Maximum Horizontal Building Dimension 3.05 meters

Source: Email sent on February 12, 2014 from Richard W Oldham to John Frohning

4. Assumptions

The emission rates for toxic air pollutants (TAPs) based on quarterly sampling events
are presented in Table 1.

TABLE 2
TOXIC AIR POLLUTANT EMISSION RATES

Toxic Air Pollutant February June 2013  August2013  November Average

2013 (Ib/hr) (Ib/hr) (Ib/hn)! 2013 (Ib/hr) (Ib/hr)
Carbon Tetrachloride 1.7E-02 9.9E-02 <2.5E-03 2.9E-02 3.66E-02
Benzene <9.5E-05 <1.2E-03 <1.2E-03 3.3E-03 3.3E-03
Chloroform <2.5E-04 <3.2E-03 <3.3E-03 <2.9E-04 2.8E-03
Chromium(VI) 1.7E-02 9.9E-02 <2.5E-03 2.9E-02 2.1E-07
NOTES:

1. Used ¥ of the August detection limit for CCI4 in the average emission calculation
Ib/hr: Pounds per hour

Ground-level ambient air concentrations were calculated at a distance of 5.6 kilometers
from the source. This distance was based on previous analysis as mentioned in the
382519-CALC-053-Rev1.doc document, and represents the distance from the source
location to the nearest location of public access, State Route 240.

Plant emissions are from a single stack. Emissions were based on source testing of the
unit after being operational.

The stack height of 18.54 meters, exit diameter of 1.17 meters, exhaust temperature of 80
degrees F, and total exhaust flow rate of 40,000 acfm were provided by the design team.
The velocity was calculated based on the stack-tip diameter and flow rate.

Building downwash effects were considered. The adjacent structures are assumed to be
an air stripper and the Bioprocess Building. The air stripper is assumed to be 3.05 meters
by 3.05 meters with a height of 21.87 meters and the Bioprocess Building is assumed to
be 106.86 meters by 30.48 meters with a height of 6.2 meters. Because the distance to the
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stack was less compared to the Bio Building, the air stripper was included in the
analysis.

References

Modeling was performed according to the procedures in 40 CFR 51 Appendix W
(Guideline on Air Quality Models). Based on the Guideline on Air Quality Models,
AERSCREEN replaced SCREENS3 as the recommended screening tool. According to the
AERSCREEN Released as the EPA Recommended Screening Model Memorandum by EPA
(EPA, 2011), AERSCREEN incorporates several improvements in comparison to
SCREENS which includes generating application specific worst-case meteorology based
on the AERMET boundary layer scaling algorithm and PRIME building downwash
algorithms. Using AERSCREEN as a screening model also follows Ecology’s Guidance
Document on First, Second, and Third Tier Review of Toxic Air Pollution Sources.

Results

Compliance with the Air Monitoring Plan was demonstrated. First the potential
emissions are compared to the small quantity emission rate (SQER) for each toxic air
pollutant and applicable averaging period. If the potential emissions are lower than the
SQER, no further air quality impact analysis would be required under the regulation.

If the emissions are above the SQER, an ambient air quality modeling analysis is
required. As shown in Table 3 four TAPs have emission rates exceeding the respective
SQERSs; they are carbon tetrachloride, benzene, chloroform, and hexavalent chromium.

TABLE 3

COMPARISON OF EMISSIONS TO SQER

Pollutant é‘r:"g:%i Avergging SQER Emé:;on Modgling
Rate (Ib/hr) Period (iblyear) (Iblyear) Required?

Carbon Tetrachloride 3.66E-02 year 4.57 320 YES

Benzene 3.3E-03 year 6.62 28.9 YES

Chioroform 2.8E-03 year 8.35 246 YES

Hexavalent Chromium 21E-07 year 0.00128 0.00184 YES

However, chloroform was not modeled because the current model run (DOE/RL-2009-
124, Appendix C) provides a conservative emission rate upper bound which is greater
than the measured rates. All other potential TAP emissions are below the applicable
SQER.

The model results for the TAPs which exceed the SQER are summarized in Table 4. The
model output from AERSCREEN is the maximum 1-hour concentration at the ambient
boundary (State Route 240) in micrograms per cubic meter (ug/m?). AERSCREEN
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automatically includes scaling ratios to provide annual averaging period impacts. (A
fixed ratio scaling factor of 0.10 is used in AERSCREEN for annual averaging period)

Table 4 presents the AERSCREEN model results compared to the applicable
thresholds. Model results demonstrate Carbon Tetrachloride, Benzene, and Hexavalent
Chromium concentrations would not exceed their applicable ASIL and the project
would comply with the Air Monitoring Plan.

TABLE 4

COMPARISON OF CONCENTRATIONS TO ASIL
Maximum 1-Hour  Annual Average

. . Annual
Pollutant Concentr?tlon Concentr?tlon ASIL(ug/m?)
(Hg/m?) (pg/m?)
Carbon Tetrachloride 0.1558 0.01558 0.0238
Benzene 0.01336 0.001336 0.0345
Hexavalent Chromium 8.19E-06 8.19E-07 6.67E-06

Utilizing the above modeled results, emissions were back calculated to determine
emissions corresponding to 95 percent of the ASIL. Table 5 presents the emissions
resulting in 95 percentile of the ASIL impacts. That is, if emissions are less than the
values presented below in Table 5, resultant impacts would be below the ASIL.

TABLE 5

EMISSIONS FOR 95% OF ASIL IMPACTS

Pollutant Emission Rate = Emission Rate  95% of Annual Annual

(Iblyr) (g/s) ASIL (pg/m?3) ASIL(pg/m3)

Carbon Tetrachloride 508 7.30E-03 0.0226 0.0238

Benzene 736 1.06E-02 0.0328 0.0345

Hexavalent Chromium 1.42E-01 2.05E-06 6.34E-06 6.67E-06
Calculations

The AERSCREEN model follows the dispersion calculations in AERMOD. As mentioned
in the AERMOD: Description of Model Formulation (EPA, 2004), AERMOD utilizes the
Gaussian dispersion equation for estimating horizontal and vertical distribution for
stable boundary layer condition and horizontal distribution for the convective boundary
layer condition. A bi-Gaussian with probability density function dispersion is used for
the vertical distribution for convective boundary layer condition. Plume rise follows the
Weil formula for stable boundary layer condition and Briggs formula for the convective
boundary layer condition.
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The basic equation (equation 67 in the Formulation Document) for concentrations in the
stable boundary layer condition is:

Q
Cofx, ¥ 2} = Voo,
! -7
=) 2 2
_ z exp| — (z —hg— Zmzisff) +exp| - (z +he+ Zmzisff)
L 262 202,
m=—ac
Where:

C;: total concentration (SBL) (g/m3)

Q: source emission rate (g/s)

1i: wind speed at stack top (m/s)

0z total vertical dispersion (m)

F: total horizontal distribution function with meander (1/m)

z height of receptor in horizontal plume state/ terrain-following state (m)
hes: plume height (m)

Znr: two meters

Ziesr: height of reflecting surface (m)

The basic equation for concentration in the convective boundary layer is composed of
the sum of three components, concentration contribution from the direct source,
concentration contribution from the penetrated source, and concentration contribution
from the indirect source. The equation is as follows (equations 59, 65, and 66 in the
Formulation Document):

, Ch
Coftimymzl = =5
2 & ‘;L_] (Z - ‘Pd] - 2mzi)2 (Z + ‘pd] + 2mzi')2
Z Z —|exp| — = + expl — 3
ryy — o-zj Zsz 2G'zj
~1m=0
+ s E;

Z oo +2 2
A; (z+‘l‘,,j — 2'mzi) (z—‘P,,j—I— Zmzi)
ZZG_EU{EXP( 262, el T 262

=1m=1 =i =i
Q-5)
Vinfie,, *
- (z — Ry + 2mzi,,ff)2 {z +hopt 2mzisff)2
Z[‘*“"‘”(‘ 2% )e""( 25, )D
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Where

(. : total concentration (CBL) (g/m3)

@: source emission rate (g/s)

5, fraction of plume mass

i: wind speed at stack top (m/s)

Fy: total horizontal distribution function with meander (1/m)

A; : weighting coefficient for the updraft and downdraft distributions

z height of receptor in horizontal plume state/ terrain-following state (m)
¥, ; total height of the direct source plume (m)

Zn1: two meters

zi: mixing height (m)

o total vertical dispersion for the updrafts and downdrafts for both direct and indirect
sources (m)

W¥,.;: total height of the indirect source plume (m)

hep: penetrated source plume height above stack base (m)

0yp: total dispersion of for the penetrated source (m)

Ziesr: height of the upper reflecting surface in a stable layer (m)

8. List of Attachments
Attachment A - AERSCREEN Output Files
9. Computer Program Information (if a computer calculation):

AERSCREEN model version 11126, AERMOD version 12345, BPIPPRIM version 04274,
MAKEMET version 09183, and AERSURFACE version 13016.

10. References:

EPA, 2004: AERMOD: Description of Model Formulation. EPA-454/R-03-004. Office of Air
Quality Planning and Standards Emissions Monitoring and Analysis Division, Research
Triangle Park, North Carolina 27711.

EPA, 2011: AERSCREEN Released as the EPA Recommended Screening Model. Tyler Fox
Memorandum dated April 11, 2011. U.S. Environmental Protection Agency, Research
Triangle Park, North Carolina 27711.
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AERSCREEN DATA OUTPUT
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AERSCREEN 11126 / AERMOD 1234 03/11/14
16:39:06

TITLE: Hanford 2wPT CY13 1lg/s

SOURCE EMISSION RATE: 1.0000 g/s 7.937 1b/hr
STACK HEIGHT: 18.54 meters 60.83 feet
STACK INNER DIAMETER: 1.170 meters 46,06 inches
PLUME EXIT TEMPERATURE: 299.8 K 80.0 Deg F
PLUME EXIT VELOCITY: 17.559 m/s 57.61 ft/s
STACK AIR FLOW RATE: 40000 ACFM

RURAL OR URBAN: RURAL

INITIAL PROBE DISTANCE = 5600. meters 18373. feet

BUILDING HEIGHT: 21.9 meters 71.8 feet
MAX BUILDING DIMENSION: 3.0 meters 10.0 feet
MIN BUILDING DIMENSION: 3.0 meters 10.0 feet
BUILDING ORIENTATION TO NORTH: 0. degr‘ees
STACK DIRECTION FROM CENTER: 0. degrees
STACK DISTANCE FROM CENTER: 45.8 meters 150.1 feet

dhkhhdhhhdkhkhdhhhkhhhhhhih FLOW SECTOR ANALYSIS REERRETREREEThkEkkhhhhhhhhid
25 meter receptor spacing: 5600. meters - 5600. meters

FLOW BUILD BUILD MAX 1-HR DIST TEMPORAL
SECTOR WIDTH LENGTH XBAD] YBADJ CONC (m) PERIOD
10 0.00 0.00 0.00 0.00 29.47 5600.0 JAN
20 0.00 0.00 0.00 0.00 29.47 5600.0 JAN
30 0.00 0.00 0.00 0.00 26.14 5600.0 JAN
40 0.00 0.00 0.00 0.00 26.14 5600.0 JAN
50 0.00 0.00 0.00 0.00 26.14 5600.0 JAN
60%* 0.00 0.00 0.00 0.00 30.95 5600.0 JAN
70 0.00 0.00 0.00 0.00 30.95 5600.0 JAN
80 0.00 0.00 0.00 0.00 30.95 5600.0 JAN
90 0.00 0.00 0.00 0.00 29.91 5600.0 JAN
100 0.00 0.00 0.00 0.00 29.91 5600.0 JAN
110 0.00 0.00 0.00 0.00 29.91 5600.0 JAN
120 0.00 0.00 0.00 0.00 28.80 5600.0 JAN
130 0.00 0.00 0.00 0.00 28.80 5600.0 JAN
140 0.00 0.00 0.00 0.00 28.80 5600.0 JAN
150 0.00 0.00 0.00 0.00 25.91 5600.0 JAN
160 0.00 0.00 0.00 0.00 25.91 5600.0 JAN
170 0.00 0.00 0.00 0.00 25.91 5600.0 JAN
180 0.00 0.00 0.00 0.00 25.91 5600.0 JAN
190 0.00 0.00 0.00 0.00 28.34 5600.0 JAN
200 0.00 0.00 0.00 0.00 28.34 5600.0 JAN
210 0.00 0.00 0.00 0.00 29.44 5600.0 JAN
220 0.00 0.00 0.00 0.00 29.44 5600.0 JAN
230 0.00 0.00 0.00 0.00 29.44 5600.0 JAN
240 0.00 0.00 0.00 0.00 29.93 5600.0 JAN
250 0.00 0.00 0.00 0.00 29.93 5600.0 JAN
260 0.00 0.00 0.00 0.00 29.93 5600.0 JAN
270 0.00 0.00 0.00 0.00 28.17 5600.0 JAN
280 0.00 0.00 0.00 0.00 28.17 5600.0 JAN
290 0.00 0.00 0.00 0.00 28.17 5600.0 JAN
300 0.00 0.00 0.00 0.00 25.67 5600.0 JAN
310 0.00 0.00 0.00 0.00 25.67 5600.0 JAN
320 0.00 0.00 0.00 0.00 25.67 5600.0 JAN
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330 0.00 0.00 0.00  0.00 25.92 5600.0  JAN
320 0.00 0.00 0.00  0.00 25.02 5600.0  JAN
350 0.00 0.00 0.00  0.00 25.02 5600.0  IAN
360 0.00 0.00 00 0.00 29.47 5600.0  JAN

* = worst case flow sector

MIN/MAX TEMPERATURE:
MINIMUM WIND SPEED:
ANEMOMETER HEIGHT:

SURFACE CHARACTERISTICS INPUT:

243.1 / 318.1 (K)
0.5 m/s
10.000 meters

surf_site_ave.out

DOMINANT SECTOR: 9 (240 270)
DOMINANT MONTH: January
ALBEDO: 0.24

BOWEN RATIO: 4.24

ROUGHNESS LENGTH:

0.177 (meters)

METEQROLOGY CONDITIONS USED TO PREDICT OVERALL MAXIMUM IMPACT

YR MO DY JDY HR
10 03 02 2 01
HO u* W* DT/DZ ZICNV ZIMCH M-0 LEN 20 BOWEN ALBEDO REF WS
-1.61 0.050 -9.000 0.020 -999. 25. 7.4 0.177 4.24 0.24  1.00
HT REF TA HT
T 10.0 318.1 2.0
ESTIMATED FINAL PLUME HEIGHT (non-downwash): 55.6 meters

METEOROLOGY CONDITIONS USED TO PREDICT AMBIENT BOUNDARY IMPACT

MO DY 31DY

03

02 2

7.4 0.177 4.24 0.24

T 10.0 318.1 2.0

ESTIMATED FINAL PLUME HEIGHT (non-downwash): 55.6 meters

1.00

fhkddkddhdhhkhhhdkhhhhhik AERSCREEN AUTOMATED DISTANCES #%*%*%kkkkddhhidkhhdhhilhs

OVERALL MAXIMUM CONCENTRATIONS BY DISTANCE

MAXIMUM MAXIMUM
DIST 1-HR CONC DIST 1-HR CONC
(m) (ug/m3) (m) (ug/m3)
5600.00 30.95
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MAXIMUM SCALED SCALED SCALED SCALED
1-HOUR 3-HOUR 8-HOUR 24-HOUR ANNUAL
CALCULATION CONC CONC CONC CONC CONC
PROCEDURE (ug/m3) (ug/m3) (ug/m3) (ug/m3) (ug/m3)
FLAT TERRAIN 30.95 30.95 27.86 18.57 3.095
DISTANCE FROM SOURCE 5600.00 meters directed toward 60 degrees
IMPACT AT THE .
AMBIENT BOUNDARY 30.95 30.95 27.86 18.57 3.095
DISTANCE FROM SOURCE 5600.00 meters directed toward 60 degrees
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CHPRC WORK SITE ASSESSMENT REPORT

1. WSANO.: 2. Project/Function: 3. Date(s):
SGRP-WSA-2014-15046 Soil & Groundwater Remediation Project 09/16/14

4. Assessment Title and Purpose/Scope:

200 West Pump and Treat Facility Stack Emissions.

This assessment satisfies CHPRC Environmental Management System objective 14-EMS-SGWR-
OB1-T1l to reduce air emissions at the 200 West Pump and Treat Facility. The EMS target is
to update the air emissions baseline from CY13 with CY14 analytical results and evaluate
data to identify if additional modeling is warranted and whether opportunities exist to
reduce air-toxic emissions.

5. Location:

200 West Area

6. Assessment Personnel:

Rick Oldham

7. Personnel Contacted: (titles may be used rather than specific names to identify people contacted and interviewed
during the review)

Bill Barrett, Greg Berquist, Steve Burk, Mark Carlson, Bob Evans, Bob Cathel, Mark Burns
of CHPRC and John Frohning of CH2MHill Bellevue.

8. Applicable Requirements/Criteria:

200 West Area Pump-and-Treat Facility Remedial Design/Remedial Action Work Plan (DOE/RL-
2008-78) and Operations and Maintenance Plan (DOE/RL-2009-124), Appendix C, Air
Monitoring Plan.

9. Documents Reviewed:

WSCF Laboratory report dated 03/26/2014 for samples collected 02/25/14.

Test America Laboratory report dated 06/10/2014 for samples collected 05/13/14.
Test America Laboratory report dated 08/27/2014 for samples collected 08/14/14.
Test America Laboratory report dated 09/08/2014 for samples collected 09/04/14.

10. Description of Assessment Methods: (e.g., what methods were used in the assessment)

The Air Monitoring Plan and Remedial Design/Remedial Action Work Plan for the 200 West
Pump & Treat Facility (2WPT) were reviewed. Laboratory analytical results were reviewed.
Cognizant personnel from 200 West Pump and Treat Operations/Engineering and S&GRP
Sampling organizations were interviewed.

11. Assessment Summary Containing Information That Address the LOls, Assessment Conclusion, and Findings and
Opportunities for Inprovement Identified:

Since 2WPT operations are less than Hazard Category III, Safety Management Program lines
of inquiry, pursuant to HNF-22632, Process Description for Safety Management Program
Implementation Verification, were not used. General lines of inquiry were developed from
the Remedial Design/Remedial Action Work Plan and from the 200 West Area Pump-and-Treat
Facility Operations and Maintenance Plan (DOE/RL-2009-124), Appendix C, Air Monitoring
Plan as follows:

e Were grab samples collected quarterly at the treated off gas stack?

Page 1 of 4 A-6004-690 (REV 6)
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CHPRC WORK SITE ASSESSMENT REPORT

1. WSANO.: 2. Project/Function: 3. Date(s):
SGRP-WSA-2014-15046 Soil & Groundwater Remediation Project 09/16/14

e Was an acceptable source impact analysis completed pursuant to WAC 173-460,
“Controls for New Sources of Toxic Air Pollutants”.

e Is additional dispersion modeling needed to confirm compliance with acceptable
source impact levels (ASILs) if emissions are higher than previously detected?

e What actions have been taken, or are being taken, to reduce air-toxic emissions at
the 200 West Pump and Treat Facility?

ISMS/EMS Guiding Principles, Core Functions and Core Elements evaluated during this
assessment are:

e Guiding Principle 1, Line management responsibility for Safety and Environmental
Requirements, Core Function 6, Establish ESH&Q Policy, Core Element 1, Establish
Environmental Policy.

e Guiding Principal 9, Conformance Audits, Corrective Actions, and Continuous
Improvement, Core Function 5, Provide Feedback and Continuous Improvement, and Core
Element 4, Checking and Corrective Action.

Results from the lines of inquiry are as follows:
Were grab samples collected quarterly at the treated off gas stack?

Grab sampling was completed at the treated off gas (TOG) stack on 02/25/14,
05/13/14, 08/14/14 and 09/04/14. The 09/04/14 sample event was a sample obtained to
confirm high carbon tetrachloride (CCl4) concentrations reported from the 08/14/14
sample event. Collection of the CY14 fourth quarter sample is in planning.

Was an acceptable source impact analysis completed pursuant to WAC 173-460, “Controls for
New Sources of Toxic Air Pollutants”.

The acceptable source impact analysis is documented in DOE/RL-2009-124, Appendix C,
Air Monitoring Plan. It does not need to be redone unless it is demonstrated that
stack emissions have been reduced to below small quantity emission rates. No such
data exists, at this point, to suggest that emissions have been reduced. The
principal air-toxic pollutant is CCl4.

Is additional dispersion modeling needed to confirm compliance with ASILs if emissions
are higher than previously detected?

Dispersion modeling is required to be completed when a WAC 173-460 toxic air
pollutant exceeds the small guantity emission rate (SQER) after treatment (as
measured at the emission point). Dispersion modeling was completed based on
calculated potential emissions prior to commencement of operations. The results
were documented in DOE/RL-2009-124, Appendix C, Air Monitoring Plan. Additional
modeling was completed to confirm compliance with acceptable source impact levels
based on samples obtained in CY13 (CH2MHill calculation 382519-CALC-53, 03/17/14).
Based on sample results obtained in the third quarter CY1l4, dispersion modeling for
emission of CCl4 needs to be updated again. The 02/25/14 result was 31 ppbv, the
05/13/14 average result was 38 ppbv, and the 08/14/14 average result was 690 ppbv.
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1.

WSA NO.: 2. Project/Function: 3. Date(s):

SGRP-WSA-2014-15046 Soil & Groundwater Remediation Project 09/16/14

The high result from the 08/14/14 sample event was confirmed in the 09/04/14 sample
event, the average result for which was 890 ppbv. At some point between the
05/13/14 sample event and the 08/14/14 sample event, saturation of the granular
activated carbon (GAC) occurred such that efficient removal of carbon tetrachloride
was lost.

Historical process sampling of the vessel off gas system (VOG) has shown that the
VOG GAC are being challenged by higher concentrations of CCl4 than the GAC for the
air stripper off gas. Accordingly, the VOG GAC was changed out in July 2013. Due
to lesser CCl4 challenge on the air stripper GAC, such was not changed out until
June 2014. It is suspected that the high CCl4 concentrations detected in the
August and September 2014 sample events were caused by breakthrough in the VOG GAC.

Additional dispersion modeling is needed to confirm compliance with ASILs.

Previous dispersion modeling used the EPA dispersion model AERSCREEN. AERSCREEN
assumes that the nearest site boundary is the location of the nearest downwind site
boundary regardless of the actual prevailing wind direction. It is recommended
that dispersion modeling be updated using the EPA dispersion model AERMOD. AERMOD
uses local meteorological data to determine the nearest downwind site boundary for
dispersion modeling.

What actions have been taken, or are being taken, to reduce air-toxic emissions at the
200 West Pump and Treat Facility?

There are two sets of GAC treatment in lead and lag vessels for both VOG and air
stripper off gas. Since the air stripper GAC is relatively fresh, the two lag GAC
vessels were removed and placed in the lag position for VOG treatment. The change
out work was completed 09/15/14. TOG sampling is scheduled for 09/17/14. The
sample event is expected to confirm reduction of CCl4 emissions to historical lower
range.

Condensation is a factor in GAC CCl4 removal efficiency. When water coats the GAC,
surficial contact between CCl4 vapors and GAC is greatly diminished. To mitigate
generation of condensation, during colder and moist months, heat tracing has been
applied at off gas drain locations to prevent freeze up and allow condensation to
drain from off gas duct work prior to off gas treatment in the GAC.

Temperature fluctuation in the GAC vessels during colder months can also cause
condensation. To mitigate this, insulation blankets are being installed on the GAC
vessels.

Since the TOG is exhausted by constant rate exhaust fans, off gas within the GAC
treatment system is balanced with large dampers located at the east and west ends
of the VOG and air stripper off gas systems. This configuration allows blending of
outside air into the GAC treatment system. As such, ambient temperature and
moisture enter the GAC system, potentially impacting CCl4 removal efficiencies,
especially during colder months. Current plans are to replace the existing fan

. motors with variable frequency drives. Once installed, this will greatly reduce

reliance on the dampers for achieving balance within the TOG system.

The change out frequency for the VOG GAC is being increased to once every six
months.

Page 3 of 4 A-6004-690 (REV 6)
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SGW-62461, REV. 0

CHPRC WORK SITE ASSESSMENT REPORT

1. WSANO.: 2. Project/Function: 3. Date(s):
SGRP-WSA-2014-15046 Soil & Groundwater Remediation Project 09/16/14

Planning is underway to monitor individual GAC vessel performance with respect to
CCl4 removal efficiency. This is planned to be accomplished by monthly sampling of
off gas upstream and downstream of each individual GAC vessel.

Wl 7-16.11

Name Signature Date
13. Approved Responsible Manager: /
Bob Cathel %9& ' : /¢ /Y
Name > Signature Date
14. Attachments: [X] Yes [] No (ltis not necessary to attach copies of records, documents, procedures, etc.

which are retrievable from IDMS or other records storage locations, which are
referenced in block 9)

If Yes, List:
Condition Reports CR-2014-1937, CR-2014-1938, CR-2014-1940, CR-2014-1941,
CR-2014-1942 and CR-2014-1943.

15. Distribution:

Initiator: R. W. Oldham NSR&ER (*PAAADocs):
Responsible Manager: R. L. Cathel Others (list): S. P. Burke
Affected Management, as
applicable: B. F. Barrett G. G. Bergquist
Project Assessment .
Coordinator (Electronic): B. L. Bates J. R. Seaver/S. G. Austin
Page 4 of 4 A-6004-690 (REV 6)

D-4




SGW-62461, REV. 0

CHPRC Condition Report Form Page 1 of 1

CHPRC CONDITION REPORT FORM

Status: Assignment CR NUMBER: CR-2014-1937

Issue Identification and Processing

Initiator: Initiating Document: Date Identified:
Oldham, Rick W SGRP-WSA-2014-15046 9/16/2014

Title of Issue:

Higher than expected emissions of CCl4 at the 2WPT

Description of Issue:

Following change out of the GAC i1n the vessel off gas lag position with new GAC from the air stripper off gas
system, resample treated off gas for the 2WPT TOG stack.

Requirements Not Met: (Orders, Requirements, Responsible Project/Program:
Pro,:;a:ures) SOIL & GROUNDWATER REMEDIATION
Date Submitted: Other Related Documents:

9/16/2014

Immediate Action(s) Taken:
New GAC in the lag position for the air stripper off gas system was removed and placed in the lag position for
_the vessel off gas system.
Recommended Corrective Actions:
Complete sampling.
Initiator Comments:
Chris Sutton (Bob Evans) in the S&GRP Sample Management organization.
Associated Files
WSA-SGRP-2014-15046CY142WPTTOGStackEmissions.pdf

Issue Significance, Analysis, Extent of Condition, Action Assignment, and Closure

Date Submitted to Responsible Date CAP was approved by Responsibie
Manager: Manager/Delegate:

Track Until Fixed | 9/16/2014 - Sutton, Chris

Significance Level:

I~ ORPS I© Compliance Determination ' NTS 7 No Action Taken

Significant Level Justification:
This condition is screened as a Track Until Fixed (TUF).

The screening level as a TUF is assigned to this CR for the purpose of tracking actions to closure for
addressing the subject condition.

PLH
Assigned To: I Date Assigned:

Extent of Conditions:

Causal Analysis Method Used: lAnaIysis Completion Date:

Analysis Results:

Trend Codes:

FAC0403 - 200 W P&T

OP08 - Chapter 8, Control of Equipment and System Status
ACO02 - Sampling and Analysis

ZIS01 - Self-identified (COAR Use Only)

Cause Codes:
PAAA/851 Citations:
ISMS:

http://pre.1l.gov/precrrs/Report_IF.aspx?issuelD=31626 9/16/2014
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SGW-62461, REV. 0

CHPRC Condition Report Form Page 1 of 1

CHPRC CONDITION REPORT FORM

Status: Assignment CR NUMBER: CR-2014-1938

Issue ldentification and Processing

Initiator: Initiating Document: Date Identified:
Oldham, Rick W SGRP-WSA-2014-15046 9/16/2014

Title of Issue:
Temperature fluctuation in the 2WPT GAC vessels.

Description of Issue:

Temperature fluctuation in the GAC vessels during colder months can cause condensation. When water coats
the GAC, surficial contact between CCl4 vapors and GAC is greatly diminished.

Requirements Not Met: (Orders, Requirements, Responsible Project/Program:

Procedures) SOIL & GROUNDWATER REMEDIATION
N/A

Date Submitted: Other Related Documents:
9/16/2014

Immediate Action(s) Taken:
To mitigate this, insulation blankets are being installed on the GAC vessels. One insulation blanket has been
installed on a GAC vessel.
Recommended Corrective Actions:
The remaining seven GAC vessels need to have GAC insulation installed.
Initiator Comments:
Barrett/Burke/Bergquist
Associated Files
WSA-SGRP-2014-15046CY 142WPTTOGStackEmissions.pdf

Issue Significance, Analysis, Extent of Condition, Action Assignment, and Closure

R . Date Submitted to Responsible Date CAP was approved by Responsible
SIggllf:IIcance Level: Manager: Manager/Delegate:
9/16/2014 - Burke, Steven P
[© ORPS I¥ Compliance Determination [ NTS I No Action Taken

Significant Level Justification:
This issue is screened as an Opportunity for Improvement (OFI).

As an OFI, the issue needs to be reviewed to determine if actions need to be developed for addressing the
subject condition. If actions are developed this CR will track those actions to closure. If closing the CR utilizing
the “No Action” button, PROVIDE the rationale in the no action justification box.

PLH
Assigned To: | Date Assigned:
Extent of Conditions:
Causal Analysis Method Used: IAnaIysis Completion Date:

Analysis Results:

Trend Codes:

FAC0403 - 200 W P&T

OPO08 - Chapter 8, Control of Equipment and System Status
MN16 - Seasonal Facility Preservation Requirements
ZIS01 - Self-identified (COAR Use Only)

Cause Codes:
PAAA/851 Citations:
ISMS:

http://prc.rl.gov/precrrs/Report IF.aspx?issuelD=31629 9/16/2014
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SGW-62461, REV. 0

CHPRC Condition Report Form Page 1 of 1

CHPRC CONDITION REPORT FORM

Status: Screening CR NUMBER: CR-2014-1940

Issue ldentification and Processing

Initiator: Initiating Document: Date Identified:
Oldham, Rick W - SGRP-WSA-2014-15046 9/16/2014

Title of Issue:
Ambient moisture in 2WPT TOG system.

Description of Issue:

Since the TOG is exhausted by constant rate exhaust fans, off gas within the GAC treatment system is
balanced with large dampers located at the east and west ends of the VOG and air stripper off gas systems.
This configuration allows blending of outside air into the GAC treatment system. As such, ambient
temperature and moisture enters the GAC system, potentially impacting CCl4 removal efficiencies, especially
during colder months.

Requirements Not Met: (Orders, Requirements, Responsible Project/Program:

Procedures) SOIL & GROUNDWATER REMEDIATION
N/A

Date Submitted: Other Related Documents:
9/16/2014

Immediate Action(s) Taken:
Current plans are to replace the existing fan motors with variable frequency drives. Once installed, this will
greatly reduce reliance on the dampers for achieving balance within the TOG system.
Recommended Corrective Actions:
Complete procurement and installation of 2WPT TOG variable frequency drives for exhaust fan motors.
Initiator Comments:
Barrett/Burke/Bergquist
Associated Files
WSA-SGRP-2014-15046CY 142WPTTOGStackEmissions.pdf

Issue Significance, Analysis, Extent of Condition, Action Assignment, and Closure

Egr;ilfzicance Ia:‘trt‘eaz:lr;:miti:ed to Responsible Enzt:aggsnv;f:gzggroved by Responsible
I ORPS " Compliance Determination ' NTS I No Action Taken
Significant Level Justification:
Assigned To: l Date Assigned:
Extent of Conditions:
Causal Analysis Method Used: !Analysis Completion Date:

Analysis Results:

Trend Codes:

Cause Codes:
PAAA/851 Citations:
ISMS:

http://prc.rl.gov/precrrs/Report_IF.aspx?issuelD=31630 9/16/2014
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SGW-62461, REV. 0

CHPRC Condition Report Form Page 1 of 1

CHPRC CONDITION REPORT FORM

Status: Screening CR NUMBER: CR-2014-1941

Issue Identification and Processing

Initiator: Initiating Document: Date Identified:
Oldham, Rick W SGRP-WSA-2014-15046 9/16/2014

Title of Issue:
Increased CCl4 emissions at the 2WPT TOG stack.

Description of Issue:
Historical process sampling of the vessel off gas system (VOG) has shown that the VOG GAC are being
challenged by higher concentrations of CCl4 than the GAC for the air stripper off gas. Accordingly, the VOG
GAC was changed out in July 2013. Due to lesser CCl4 challenge on the air stripper GAC, such was not

changed out until June 2014. It is suspected that the high CCl4 concentrations detected in the August and
September 2014 TOG stack sample events were caused by breakthrough in the VOG GAC.

Requirements Not Met: (Orders, Requirements, Responsible Project/Program:

Procedures) SOIL & GROUNDWATER REMEDIATION
N/A

Date Submitted: Other Related Documents:
9/16/2014

Immediate Action(s) Taken:
The relatively new GAC vessels in the lag position for the 2WPT air stripper off gas system were removed
from that position and placed into the lag position for the VOG GAC treatment system. This should
immediately reduce CCl4 emissions from the 2WPT TOG stack.
Recommended Corrective Actions:
The change out frequency for the VOG GAC is being increased, for instance, to once every six months.
Initiator Comments:
Barrett/Burke/Bergquist
Associated Files
WSA-SGRP-2014-15046CY 142WPTTOGStackEmissions.pdf

Issue Significance, Analysis, Extent of Condition, Action Assignment, and Closure

. Date Submitted to Responsible Date CAP was approved by Responsible
Elgnlf.lcance Manager: Manager/Delegate:

evel:

= ORPS [ Compliance Determination 7 NTS I No Action Taken

Significant Level Justification:

Assigned To: I Date Assigned:

Extent of Conditions:

Causal Analysis Method Used: lAnalysis Completion Date:

Analysis Results:
Trend Codes:

Cause Codes:
PAAA/851 Citations:
ISMS:

http://pre.rl.gov/preerrs/Report IF.aspx?issuelD=31631 9/16/2014
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SGW-62461, REV. 0

CHPRC Condition Report Form Page 1 of 1

CHPRC CONDITION REPORT FORM

Status: Screening CR NUMBER: CR-2014-1942

Issue ldentification and Processing

Initiator: Initiating Document: Date Identified:
Oldham, Rick W SGRP-WSA-2014-15046 9/16/2014

Title of Issue:

Better monitoring is needed for 2WPT GAC removal of CCl4 vapors.
Description of Issue:

Increase in CCl4 emissions from the 2WPT TOG stack.

Requirements Not Met: (Orders, Requirements, Responsible Project/Program:

Procedures) SOIL & GROUNDWATER REMEDIATION
N/A

Date Submitted: Other Related Documents:
9/16/2014

Immediate Action(s) Taken:
Planning is underway to monitor individual GAC performance with respect to CCl4 removal efficiency. This is
planned to be accomplished by monthly sampling of off gas upstream and downstream of each individual
GAC vessel.

Recommended Corrective Actions:
Initiate monthly sampling upstream and down stream from each individual GAC vessel at the 2WPT. Track
analytical results to ensure the GAC saturation does not occur.

Initiator Comments:
Barrett/Bergquist/Riddelle/Carlson

Associated Files
WSA-SGRP-2014-15046CY142WPTTOGStackEmissions.pdf

Issue Significance, Analysis, Extent of Condition, Action Assignment, and Closure

Ei gnif.i cance Enzt:azzzmitted to Responsible thaatr‘eag;:.SDv;?esg:?groved by Responsible
evel: i

" ORPS I" Compliance Determination 7 NTS " No Action Taken
Significant Level Justification:
Assigned To: | Date Assigned:
Extent of Conditions:
Causal Analysis Method Used: |Ana|ysis Completion Date:

Analysis Results:
Trend Codes:

Cause Codes:
PAAA/851 Citations:
ISMS:

http://pre.rl.gov/precrrs/Report IF.aspx?issuelD=31632 9/16/2014
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CHPRC Condition Report Form Page 1 of 1

CHPRC CONDITION REPORT FORM

Status: Screening , CR NUMBER: CR-2014-1943

Issue Identification and Processing

Initiator: Initiating Document: Date Identified:
Oldham, Rick W SGRP-WSA-2014-15046 9/16/2014

Title of Issue:
Higher than expected emissions of CCl4 at the 2WPT

Description of Issue:
Additional dispersion modeling is needed to confirm compliance with Acceptible Source Impact Levels.
Previous dispersion modeling used the EPA dispersion model AERSCREEN. AERSCREEN assumes that the
nearest site boundary is the location of the nearest downwind site boundary regardless of the actual
prevailing wind direction. It is recommended that dispersion modeling be updated using the EPA dispersion
model AERMOD. AERMOD uses local meteorological data for dispersion modeling.

Requirements Not Met: (Orders, Requirements, Responsible Project/Program:

Procedures) SOIL & GROUNDWATER REMEDIATION
N/A

Date Submitted: Other Related Documents:
9/16/2014

Immediate Action(s) Taken:
Coordinated with CH2MHill subject matter expert for dispersion modeling update.
Recommended Corrective Actions:

Using CH2MHIill corporate resources, update dispersion modeling for CCl4 emissions from the 2WPT TOG
stack.

Initiator Comments:
Bean/Cathel/Oldham

Associated Files
WSA-SGRP-2014-15046CY142WPTTOGStackEmissions. pdf

Issue Significance, Analysis, Extent of Condition, Action Assignment, and Closure

. Date Submitted to Responsible Date CAP was approved by Responsible
Egr;l‘tglcance Manager: Manager/Delegate:
I~ ORPS " Compliance Determination 7 NTS " No Action Taken

Significant Level Justification:

Assigned To: l Date Assigned:

Extent of Conditions:

Causal Analysis Method Used: lAnalysis Completion Date:

Analysis Results:
Trend Codes:
Cause Codes:
PAAA/851 Citations:
ISMS:

http://pre.rl.gov/precrrs/Report IF.aspx?issuelD=31633 9/16/2014
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