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Stack Test Summary for TA-59-0001

Introduction

The Radioactive Air Emissions Management (RAEM) team performed stack flow charactetizstsoat
Technical Area (TA) 59 Bilding 0001 Exhaust StadES) 8.These testaverecompletedn accordance
with Title 40 of theCode of Federal Regulatis(CFR), Part 61, Subpart H atlte American National
Standards Institute (ANSI) N131999 required by the Clean Air Act. Subpart H of the regulation is the
National Emission Standasdbor Hazadous Air Pollutant§NESHAP) for radionuclides, which
compliance with is maintained by the REAM team.

The majority ofTA-59-0001 activitiesare conducted by the Inorganisotope and Actinide Chemistry
(C-IIAC) group. PreviouslyC-IIAC performed experiments at the Chemistry and Metallurgy Research
(CMR) facility, which is now deemed reatty be deactivated and decommissiqreedD&D. Portions of

the GIIAC mission are being relocated to a more modern facility like5BA001. Thee activities

include the addition of the Plutonium Science Laboratory (PluS T&ie) mission of the PIuS Labto

steward the fundamental plutonium science underpinning nonproliferation missions while enabling agile
responses to emergent needs. The BalBwill cultivate high caliber plutonium scientists and engineers
and host collaborations with universities as well as other national laboraidréescope of these

activities require monitoring per Subpart H, which in turn requires stack flow chézatits tests of the
stack to be monitored. The results of these characterization tests are described below.

The ANSI N13.11999 summary of acceptance criteriatfi@sampling location and tesgsults are as
follows:

1. Cyclonic flow angle The average resultant angle based on all measurement grid points shall be
less than 20°Pass

2. Velocity profile: Coefficient of VariationQOV) shall not exceed 20% over the center region of
the stack that encompassesthivds of the stack areRass

3. Tracer gas concentration profile: COV shall not exceed 20% over the center region of the stack
that encompasses twhirds of the stack areRass

4. Tracer gas concentration variation about the mean: Concentrations at all points on the complete
measurement grid shalkelwithin 30% of the mean valueass

5. Aerosotparticle concentration: COV shall not exceed 20% over the center region of the stack that
encompasses twihirds of the stack areRass

All tests wereconducted with the fan running at 34.1, Mhich was approximately 6200cfm. Below in
Figures 1 and 2 are the testing locations and the proposed sample port location.
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Figure2. Testing Port Locations

Stack Flow Measurements Conducted at TA9-0001

Cyclonic Flow Angle

Criteria: The average resultant angle based on all measurement grid points shall be less than 20°.
Result: Pass

Flow measurements were taken in both the vertie&ort) and horizontg|B Port) locationsas shown

in Figure 2. The average rotation angle measwasl’.4°and meetthe crieria aboveas can be seenin
Attachment 1. Measurements were taken by Dave Fuehne, Alberto Hernandez Luna, Madelyn Owen, and
Kris Hyatt.

Velocity Profile

Criteria: COV shall not exceed 20% over the center region of the stack that encompastbis snad
the stack area.
Result: Pass

A summary of the elocity profile measuremengsults are shown in Table 1 with the full results shown

in Attachment 2. Measurements were performed by Dave Fuehne, Alberto Hernandez Luna, Madelyn
Owen, and Kris Hyatt in accordance with EBE-TP-0127 ands compliant with the criteria stated

above.



Tablel. Velocity Profile Results

Average Velocity 1854fpm
Maximum Velocity 2043fpm
Minimum Velocity 1492fpm
Ccov 7.8206

Tracer Gas

Tracer gas concentration profile

Criteria: COV shall not exceed 20% over the center region of the stack that encompagbessnaf
the stack area.
Results: Pass

Tracer gas concentration variation about the mean

Criteria: Concentrations at all points on the complete measurement grid shall be within 30% of the mean
value.
Results: Pass

Tracer gas was injected asingle point near the centef the ducin a port located upstream of the

HEPA bank using a bent tube. The portable SF6 detector (PN# 1114591) was used to measure SF6 along
a 2x8 traverse. It was not required to perform additional injections (top, bottom, front, and back) due to
theinjection point location upstream of the fan, which provides mixing throughout theldhgcgas

bottle settings were as notdlack (i.e., coarse adjustment vajwas opened to approximately 1/8 of a

turn (1 o'clock) positionGreen i.e., fine adjustment valyevas opened to approximately 7 psi.

Three measurements were taken at each traverse ppiokepately 10 seconds apart fraach other.
Calculations for all traverse points and the center 2/3 of the traverse included the average, standard
deviation, and coefficient of vation. This particular stack did not show sfgrant differences between
the threemeasurements at eachthe traverse poiatand passtboth requirements in the criteadove.
Please see Attachment 3 for the full report.

AerosolParticle Concentration

Criteria: COV shall not exceed 20% over thenter region of the stack theicompasses twibirds of
the stack area.
Results: Pass

Prior to testing, we confirmed the operation and zero readings of the AepArteke counter. For

aerosol generation, we used a newly constructed, dual stage aerosol generator based off the type used for
stack commissioningt Oak Ridge National Laboratorf@RNL) and Pacific Northwest National

Laboratory PNNL). This design produces a more consistent particle size than the previous methods used,
as well as allowing direct centerline aerosol injection. The aerosol mixing test was performed by Madelyn
Owen, Alberto Hernandez Luna, anteRandra Saari. The aerosol was injected atbegstack centerline
approxinmately twenty duct diameters @#Pupstream from the sample plane. We experimented with flow
rates on the aerosol generator until we found a flow that consistently produced about a hundred 10um
particles per measurement alohg tenterline. The flow rate we settled on wast&psl per nmute

(Ipm). The 590001 exhaust stack is a 24" stack fed by two bloweas ExhaustHE)}034 and FED35),

both equipped with variable frequency drivesDs), to allow for variable speed opt#icm. According to

the stack users, the smaller bloweE{#34) is not used. FB35 draws aifrom the fume hoods in the



upstairs labspassing through a HEPA bank, then blows thierfd exhausairinto the final length of

the 24" ducting. FE)34 draws air from the upstairs gloveboxes through a smaller 4" duct, through a
separate HEPA bank, then injects the filtered exhaust airalgrtisto the final 24" stacklThe FE©34

injection point is between the aerosol injection point and th@8%Eblower. As a precaution, we

performed a few test measurements with both fans running, but there was no obvious difference in the
particle detections. Dave Fuehne discussed the operational needs with the stack users and determined the
primary blower (FED35) would need to operate between 32 and 35 Hz to meet the operational flow
requirements of the end users. For this test, we s€B5Ho0 34 Hz.

The 590001 stack's sampling location is difficult to perform aerosol mix testing on. It is located in the
building's basement with many concrete and metal obstacles around it due to the building's HVAC,
plumbing, compressed air, and HEPA requients. While the locatids relatively accessible for

sampling purposes, the location complicates aerosol sampling chesséoabstructions thus creating
difficulty in maintaining the geometry of the sample pickup tube when moving the sampling probe across
the stack. Aerosol sampling is extremely sensitive to changes in the geometry of the sample collection
tube and length. @ address this issue, one person positioned the probe in the stack, one positioned the
AeroTrack to maintain the shape of the sample tube, and one person recorded measurements from the
instrument. A semiigid 3/8" ID poly tube was used to connect the Ea@hisokinetic sample probe with

the 3/8" inlet barb on the AeroTrak instrument. The ségidl tubing was chosen to help maintain the
sample tube geometry and flow rates.

We collected two measurements at each traverse position, two sets of measurements in the centerline
position of the horizontal "B" traverse, and one additional centerline set in the vertical "A" traverse. Once
all the measurements were collected, we awatadlge measurements at each traverse paitihen

calculated the COV for the traverse points across the center 2/3rds of the sample plana(iB2-

B7). Please see Attachment 4 for the full report.

The calculated COV for these traverse points v&ad%, verifying that the stack flow is well mixed
(PASS).

Conclusion

TA-59-0001 ES08 sample location has been evaluated and proven to show it passes all of the
requirements called out in ANSI N131B99 and 40 CFR 61, Subpart H. Adafial information

including field and flow data are located in Attachment 5. Digital copies of all testing aspects will also be
stored in theé RadNESHAPS”share drive.



Attachment 1: Cyclonic Measurement

59000108 Profile 1 |
Average
Rotation
6/13/2024 Angle: = 7.4
start time 10:52
end time 17:00
abs
Velocity value
Pressure at| Angle at of
alpha=0 VP=0 Alpha
Al -0.011 +5 5
A2 -0.023 +5 5
A3 -0.042 +8 8
A4 -0.020 +6 6
A5 -0.123 +9 9
A6 -0.091 +12 12
A7 0.013 -4 4
A8 -0.137 +15 15
B1 -0.010 -3 3
B2 0.004 -2 2
B3 0.022 +14 14
B4 0.015 +6 6
B5 0.014 2 2
B6 0.095 10 10
B7 0.068 +8 8
B8 -0.041 -10 10

ANSI N13.1 criteria: cyclonic flow angle must be less than 20 degrees

Data Entry & Calculations by: Kris Hyatt 6/27/2024
Verification & Validation by: Shimi Didla 7/30/2024



Velocity Profile 5900010&rofile 1

Attachment 2: Velocity Measurements

Stack location; FED8

Flow Config 34.3 Hz

only
Center 2/3 COV calcs, based o
| sart(dP) | velocityft/min
I\Slggsurement 6/14/2024 Average= 0.4144 1898
Std Dev=  0.0212 97
starttime 10:5% Cov= 5.11% 5.11%
endtime 17:0(Q
TraverseA 1 2 SqQrtA Center2/dP Velocity
average
avgtemp 76.3F Al] 0.123 0.128 0.35426
RH 17.43 A2] 0.162 0.153 0.39686 0.39686 1817
StaticPressure 0.7172 A3 0.188 0.182 0.43012 0.43012 1970
Backpurge n/a- S A4l 0.194 0.193 0.43989 0.43989 2014
location Type
Reading n/a A5/ 0.190 0.180 0.43012 0.43012 1970
A6 0.171 0.160 0.40682 0.40682 1863
Pref (HG") 22.7 A7| 0.155 0.144 0.38665 0.38665 1771
Elv (prof, ft) 7374 DF estimate A8 0.082 0.089 0.29240
Elv (ref, ft) 7374TA-6 A Centerling n/a
Cp [ 0%st
T (K) 536.E TraverseB| 1.000 2.000 sqrtB Center2/dP Velocity
average
Pbar 22.69¢ Bl 0.114 0.114 0.33764
Pg 0.052460! B2 0.148 0.149 0.38536 0.38536 1765
Ps 22.7504%( B3 0.167 0.167 0.40866 0.40866 1871
MW B4/ 0.182 0.184 0.42778 0.42778 1959
K 4625.F B5 0.201 0.197 0.44609 0.44609 2043
B6] 0.182 0.176 0.42308 0.42308 1937
Velocity 1808.Cft/min B7| 0.154 0.153 0.39179 0.39179 1794
StackArea ftr2 B8 0.135 0.124 0.35986
Flow Rate 5680.1cfm B Centerling n/a
averag@qrtacrosg’u” 0.39484 maxvelocity 2043
Data Entry & Kris Hyatt 6/27/24 plane of stack min velocity 1765

Calculations by:

Verification & Shimi P Didla 07/30/2024

Validation by:



Attachment 3: Tracer Gas

Injection Location: TA-39-0001-08

Date: 6-13-24
Center line

Traverse A Traverse B
Traverse SF6 Gas Concentration Avg Traverse SF6 Gas Concentration Avg
Puoint (ppm) Reading Point {(ppm) Reading
CL/no gas 0.000 0000  fousice dwrrag -0.009 -0.009
CL| 2112 2.115 2115 2114 CL| 2150 2.135 2.126 2137
All 2.0902 2.101 2.009 2.007 Bl 2104 2112 2.114 2110
A2l 2077 2.070 2063 2.070 B2l 2091 2.083 2.086 2.087
A3| 2055 2.056 2055 2.055 B3| 2.086 2.080 2077 2.081
Ad| 2038 2.032 2028 2.033 B4| 2068 2.066 2.060 2.065
A5 2022 2.028 2023 2.024 B3| 2.094 2111 2.107 2104
A6l 2025 2.019 2015 2.020 Bo| 2103 2109 2.119 2110
AT| 2006 2.001 2.006 2.004 B7| 2208 2177 2.155 2180
Al 19938 2.003 2.004 2.002 B3l 2101 2.083 2.070 2.085
CLBkg| -0.022 -0.021 -0.022
Data Analyvsis: All Traverse Points: separate analysis by traverse
All readings @each point Avg Traverse Pt All readings@each point Avg Traverse Py
2.038 Average 2.038 2.107 Average 2.103
0.0322 Std Dev 0.0335 0.0425 Std Dev 0.03504
1.58% Coeff of Variation 1.64% 2.02% Coeff of Variation 1.67%]
Data Analysis: Center 2/3 Traverse Points Only (no Al, AS, Bl, BS); separate analysis by traverse
All readings@each point Avg Traverse Pt All readings@each point Avg Traverse Py
2.034 Average 2.0534 2108 Average 2104
0.0230 Std Dev 0.0242 0.0502 Std Dev 0.0405
1.13% Coeff of Variation 1.19% 238% Coeff of Variation 1.92%q

Data Analysis: Combining Both Traverses

Max Deviation from Mean <30%

Al traverse points; all measurements

2070 ppm_ avg

2208 ppm. maximmm
107%% ok less than 130%

1.998 ppm. minimmm

Al Average
All traverse points 2070 Average  2.070
0.0466 StdDev  0.0470
2.25% cov 227%
Center 2/3 areaenly  2.069 Average  2.069 Owerall Tracer Gas
StdDev  0.0477 StdDev 00485 Mixing COV:
Cov  230% cov 2.34% 1.3%

07% ok greater than 70%

Compliance with Tracer Gas Mixing: -

Injection location:

only one injection point required due fo infection npstream of fan used Center Line injection, above.

Data Entered By: Kris Hyatt 6/27/24

Data Verified By: Shimi P Didla 07/30/2024



Attachment 4: Aerosol Measurements

Measurements were taken by Madelyn Owen, Alberto Hernandez Luna, and Alexandra Saari on 6/12/2024.

TA-59-0001-08 Stack Upgrade 2024

Sampling Instrument:

AeroTrak particle counter Model # APC 9310-01N; Serial # 93102129014
Calibration Facility: LANL, calibration # 121769, Calibration date Now 15, 2023,
Calibration expires: Nov 14, 2024

Aerosol Source: LANL built dual stage aerosol generator

Aerosol Fluid: food grade cancla oil

Aerosol Flow Rate: 12 slpm

Injection Point: 40 £t upstream of sample plane (20 duct diameters)

Blower Status:

FE-033 ~34 Hz (Varies +/- 0.2 Hz as fan runs)
FE-034 off
Pre-Op:

Background/zero check with mnstalled HEPA: 3+ runs, zero particles in 5 - & 10
micron bins

Raw data transcribed from notes taken on site during measurement period.

Center 23 of sample plane;
discard 41, 4%, BI, B8

Using Average particle conunts at
each traverse point,

First Set of measurements Ind Set Avg at each traverse point

|Traverse Pt. [5-micron [10-micron | [ S-micron | 10-micron | [ Ave5um | Aveg 10um |Traverse Pr. [Avg, Sum[Ave, 10um
CL 25208 113 25317 120 25262 5 116.5 CL
Bl 19427 126 17842 85 18634.5 1055 El
B2 19736 102 18184 99 18960 100.5 B2 18960 100.5
B3 21541 120 21410 117 214755 1185 E3 21475.5 1185
B4 24544 123 23063 102 24803.5 1125 B4 24803.5 1125
B3 24708 115 24777 127 247875 121 E3 247875 121
Bf 24054 118 23323 115 23688.5 116.5 E§ 23688.5 116.5
B7 21225 102 21076 111 211505 106.5 E7 211503 106.5
B2 19870 a7 19380 76 19625 86.5 ES
CL 25487 128 25250 115 25368.3 121.5 CL
Al 15128 108 16493 111 15810.5 109.5 Al
A2 17574 126 18415 119 17994.5 122.5 A2 179945 1225
A3 21594 120 20760 104 21177 112 A3 21177 112
Ad 24601 142 24589 149 24595 145.5 A4 24595 145.5
AS 23204 146 23549 133 23376.5 139.5 A5 23376.5 1395
Ad 22610 90 21595 100 221025 95 Af 221025 95
A7 23516 111 21537 24 22526.5 973 A7 22526.5 97.5
AR 23267 142 23053 125 23160 133.5 AS
CL 23508 103 22056 a2 22827 933 CL

Aerosol Mix test criterion:  Is the COV <20% for central 2/3 of duct area?

Central 2/3 area: Discard Al. AR BI. BE pts.
Transfering data for analysis points of interest.
S-micron | 10-micron FEandom partial anatyses
Avg 222198 1156 A-only
StdDev 22111 15.5 [1stset| 2ndser | [ Aonly | B-omly | (skip 1stA2+A3)
cov 100% [N Avg 1179 1133 118.7 112.9
StdDev 16.0 17.5 216 94
Critiera nused for compliance reporting; <20% COWV 13.6% 15.4% 18.2% 3%

All data as separate pts
Avg 1156
StdDev  16.3
COV 14.3%

Data Entry & Analvsis by Alex Saari;

Validation & Verification by: Kris Hyant 62724

All data except 1st AI+A?+AS



Attachment 5: Field and Flow Data






‘ Environmental Protection and Compliance - Compliance Programs

‘ Velocity Measurement Input Form (Form 5-M)

‘ Page 1 of 2 “his form is from EPC-CP-TP-0127|

Measurement Date: 06/13/2024 «—

FE(s): 07,08 Profile Measurement Number: 01 Fan Exhaust Configuration: 01

—

&

[ Quarterly/semi-annual airflow measurement Special measurement [ Other
—

vl Metho%(stack or duct diameter >=12") [ Method 2C (stack or duct diameter >= 4" but < 12" )

&

l TA/Building / ES:  59-0001-08 .—
\
\
\
\
|

1. Equipment used and verification

Thermometer: EDT Serial #: %1 1076754

Humidity Meter: THT = -

/7

Pitot Tube: Standard Pitot Tube — Serial # STD-36-03 /,

Traverse spacing pre-marked on pitot tube / pitot tube inspected

Manometer: EDM - Serial #: T58252010009 Calibration Expiration: 11/12/2024

_ Calibration Expiration: 01/24/2025

Serial #: 211076754 . Calibration Expiration: 01/25/2025

<

2. Location inspection
Location comments: 34.3Hz
~/

3. Equipment setup

Zero the manometer / A P Offset 0.000 T

Connect manometer to tubing / U Adjust manometer sensitivity

Pre-test leak check performed (not mandatory) Ll Yes No e

| 4. Perform traverse readings (record velocity pressure in table on appropriate form)

Run Start Time: 10:56 AM /Run Complete Time: 11:56 AM _—Average Temperature (Deg F): 7(351/

~
5. Diameter and cross-sectional area of stack or duct (from previous measurements)

Average Diameter (in):  24.000 = Area (sq ft): 3.140
‘./Z —

6. Post measurement leak test (3" wg)

Successful / L] Measurement voided

T
. Statle Frassureand Relative Humidiy (RH recorded for historical purposes only.

SP=0.712 inches/water RH= 17% Not used in calculations. 0% used in calculations)
<
[ 8. Back purge standaﬁ pitot tube and verify [J Not Required

9. Stack gas dry molecﬂ_la(weigp_t = . 2o

Profile Location: B 05 _-Original Reading: 0.199 Verify Reading: 0.190  Percent Difference: 4.74%
]

=














































































	Stack Flow Measurements Conducted at TA-59-0001
	Tracer gas concentration variation about the mean

	Attachment 4: Aerosol Measurements
	Attachment 5: Field and Flow Data


