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DURANGO RADON FLUX MEASUREMENTS Ho.

SUMMARY REPORT

On August 4, 1990 Durango, Colorado completed requirements set forth in 40
CFR 61, (NESHAPS) subpart T. and H.P. Procedure RAC-025 Rev. 0. There were
140 measurements taken over the 61,314 square meter disposal cell. The
average radon flux was 0.2 pico-Curies per square meter per second
(p(i/mz-s). well below the standard of ZOECi/mz-s. Individual measurement
results ranged from 0.1 to 4.4 pCi/me-s, This report presents all
measurement dzta points, as defined by the approved H.P. Procedure RAC-025.
Included in this report is the auality control duplicate count data for 20
percent of the sample measurements. A linear regression analysis was
performed on these quaiity controlled data pairs whirh yielded an R squared
value of 0.99843. This value demonstrates the reproducibility of the
measurement results.

Also included in this report is a graphic disglay that illustrates the
locat‘on of each valid measurement point on the Durango northing - eastin?
coordinate system. This graphic display shows that the entire disposa
cell was measured at evenly spaced intervals, as required by NESHAPS. A
copy of H.P. Procedure RAC-025, Rev. 0 is also included in this report,

These measurement data clearly indicate that requirements set forth in 40
CFR 61, Subpart T have been met.
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9/13690
DURANGO RADON FLUX SUMMARY DATA

Sample # Collected on Northing Easting pCi/M*2/s ( QC )
(Julian Date)

47 ele 42,306 45,169 0.0
48 211 42,353 45,218 0.1
49 21l 42,480 45,268 0.4
50 172 41,840 45,246 0.1
51 172 41,990 45,159 €.2
52 175 42,039 45,072 v.2
83 170 41,878 45,383 0.1
54 170 42,028 45,296 0.l
95 170 42,077 45,209 0.1 0.1
56 175 42,126 45,122 0.2
57 170 42,065 45,432 0.}
58 172 42,114 45,345 0.1
59 172 42,164 45,258 0.2
60 175 42,213 45,17} 0.0
6] 212 42,135 45,472 0.0
62 cle 42,184 45,385 0.0
63 212 42,233 45,288 0.1
64 204 42,222 45,521 0.3
65 2il 42,271 45,434 0.8
66 ell 42,320 45,347 0.3
/ 2ll 42,309 45,570 0.3
68 21l 42,358 45,483 n.4
63 231 42,407 45,396 0.4
70 205 41,924 46,423 0.3 0.3
71 205 41,993 46,262 0.1
12 205 42,001 46,455 0.5
713 178 42,068 45,294 0.2 0.2
74 182 42,137 46,132 0.2
75 165 41,904 46,326 0.1 c.1
16 165 4],883 46,228 0.1 0.1
17 154 4],863 46,130 0.1
18 154 4],842 46,032 0.1 0.1
79 3.3 41,872 46,164 0.0 0.9
80 154 41,952 46,066 0.0
8l )68 41,93] 45,968 0.1
82 168 41,910 45,870 £.1
83 168 41,850 45,772 0.2
84 1584 42,040 46,002 0.1
BS 168 42,020 45,904 0.1
86 168 41,999 45,806 0.1
87 178 42,101 46,510 0.1
8& 178 42,185 46,456 0.1
89 178 42,269 46,402 0.1
30 178 42,354 46,349 0.1
8! 182 42,438 46,285 0.3 0.3
183 42,523 46,242 0.0
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9/13/90
DURANGO
RADON FLUX VS. QC RESULTS

SAMPLE # Collected on NORTHING EASTING pCi/M*2/s
(Julian Date)
| 168 41,983 45,729 0.1
3 172 42,016 45,519 0.1
5 204 47,085 45,559 0.8
12 207 42,416 45,534 0.7
19 204 42,082 45,810 1.l
30 201 42,451 45,719 0.0
3% 20] 42,660 45,255 0.3
&7 20] 42,546 45,658 4.4
43 201 42,621 45,729 2.3
47 212 42,306 45,169 0.5
55 170 42,077 45,209 0.1
68 2l 12,358 45,483 0.3
70 20% 41,924 46,423 0.3
73 178 42,068 46,254 0.2
75 165 4),904 46,326 0.]
76 165 4),883 46 708 0.1
18 154 4] 842 46,032 0.0
79 165 4),vic 4€, )64 0.1
g) 162 42,433 4,295 0.0
§3 183 42,422 45,187 0.1
107 183 42,450 06,025 0.0
112 194 42,350 45,97) 0.7
113 154 42,474 45,918 1.9
117 175 42,107 44,939 0.2
118 177 42,12. 44,842 0.3
125 175 42,373 44,845 0.1
128 215 42,342 45,088 0.1
132 215 42,405 44,781 0.3

Regression Output:

Curstant 0.004679
Std Err of Y Est 0.05267)
R Squared 0.956866
No. of Observations 28
Degrees of Freedom 26

X Coefficient(s) 0.98355]
$td [(rr of Coef. 0.0'.52%

CORRELATION COEFFICIENT 99843
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other layer except for fi\ter layers. No measurements shall be made on
intermediate barrier 1ifts or tailings material.

3.0 CAMISTER PREPARATION
3.1 Activated Charcoa) Preparation

3.1.1 The charcoa) to be used shall be purged of any radon before
being used by heating in an oven for 24 hours at 110°C. Fill
an OCS can w th charcoal (approximately 400 ml). Fi1l a
minimum of 3 OCS cans for bla~ks from each batch. (See Section
8.2). Consecutively label OCS cans. Place the cans of
charcoal in the oven and record the date, oven temperature, and
time in the Radon flux Measurement Logbook (RFML). After 24
hours, remove the cans of charcoal from the oven and record the
date, oven temperature, and time removed from the oven in the
RMFL book. The oven temperature should be measured with a
thermometer that can read 0-2000C in 1°C {ncrements or by using
the oven’s built-in temperature indicator.

3.1.2 The charcoal shall then be cooled t. room temperature in an
area of background radon concentration. Seal the can.

3.1.3 Weigh each can to the nearest 0.1g and record in XFML Book.
3.2 Canister Preparation

3.2.1 Prepare each canister in the field {immediately prior to
placement.

3.2.2 Turn the canister over on fits handle and remsve the retainer
wire and bottom pad.

3.2.3 Open a prevared charcoal can and pour the activated charcoal in
the center of the plastic grid. Distribute the charcoal evenly
over tie grid with your fingers or with a straight-edge.

3.2.4 Place pad, screen side toward the charcoal, on the grid.

3.2.5 Secure the pad in the canister by inserting the retainer wire
in the tabs on the inside of the canister,

4.0 MEASUREMENT LOCATIONS
4.1 Location Establishment

«.1.1 Measurements shall be made on each disposal cell at 100
regularly spaced locations over the entire {le. Each location
will be as near the center of an {ndividua peasurement region
(approximately 1/10C of the pile area) as practical. The
MK-Ferguson (MK-F) Site Manager shall fdentify the proposed
sample locatinns on a Measurement Location Drawing.

07/18/90 REV NO. 0 o
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4.2

4.1.2 The disposa) cell surface area shall be determined in units of
square meters. DNetermination of cell surface area shall be
performed by MK-F site staff.

4.1.3 A copy of the Measurement Location Drawing will be provided to
the Site PP Manager and the RAC EDV Manager prior to taking any
measurements. The Drawing must be nrovided well in advance to
allow submittal to the DOL.

Location Restrictions

4.2.1 No measurement location shall fall within 3 meters of the edge
of the barrier or within 3 meters of an intermediate 1ift, or
an exposed tailings surface.

4.2.2 Each measuremert location shall be free from large rocks,
standing water, and vcgetation,

§.0 CANISTER PLACEMENT

5.1

$.2

5.3

5.4

Fach charcoa) canister shall be placed or 2 pre-determined location,
per section 4.1 , for a period of 22 to 26 hours, and, when possible,
canisters should be placed in the morning.

The location surface shall not be penetrated by the lip of the
canister. Each canister shall be carefully positioned on a flat
surface using soil to seal around the eoge (1ip) of the canister.

btain a bucket of radon barrier material and use it to seal the
canister by mounding around its outer edge.

Fach canister shall be identified according to sample number location,
charcoal sequential identification number, date and time placed using
a soil sample label.

This canister information shall be recorded in the RFML Book after
each placement and shall include; sample and location numbers,
chircoal can identification number, the date, time of placement, and
weather conditions in the previous 24 hours.

6.0 CANISTER COLLECTION

6.1 After the sample collection tiwme period has elapsed, carefully remove
the canister frum the measurement location.

6.2 Carefully unload the charcoal from the canister into a large plastic
bag. Disassemble the canister completely and recover all visible
charcoal. Seal the bag. Label the bag with sample location number,
dite and time collected. Include this information in the RMFL Book
slong with a notation regarding weather conditions at the time of
‘collection and during the measurement period.
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6.3 Return the measurement location surface to as near fts original
condition as possible.

6.4 I1f 4t 1s apparent that a canister has been moved, disturbed, or
tampered with, that caiister measurement shall be deemed invalid, a
notation shall be made in the RMFL Book, and the location resampled.
1f such conditions exist to an extent that {ndicates damage has
occurred to the radon barrier ftself, immediately notify the Site H.P.
Manager. The Site H.P. Manager shall then notify the MK-F Site
Manager.

6.5 Triasport the sample bag(s) to the sample preparation area as soon as
possible.

7.0 CHARCOAL SAMPLE PREPARATION

7.1 The charcoal in the bag(s) shall be transferred to an OCS sample can
so that the quantity of radon on the charcoa) can be determined. This
activity shall be conducted in a clean work ar-a.

7.1.1 Position the plastic bag so that the charcoal collects in one
of the bottom corners. Gently tap the side of the bag to
unlodge trapped particle..

7.1.2 Once the charcoal is collezted in a bag corner, place 1t in &n
0CS can and cut away the excess plastic bag. Se2l the can.
Weigh the can to the nearest 0.1g and record in the RFML Book.

7.1.3 1f less than 90% of the original charcoal weight is not
recovered, the measurement may be fnvalid and must be
investigated. The EDV Manager will determine {f the flux
measurement may be weight corrected, or {f the measurement must
be repeated. The canister should be examined for detects and
vepaired as necessary.

7.1.4 Label the can with the sample and location number for the
canister.

7.1.5 Allow a minimum of 4 hours not to exceed 24 hours sfter sample
collection, for equilibration of radon ard its daughters before
counting.

B.0 CHARCOAL SAMPLE COUNTING
8.1 Charcoal Standards
8.1.1 Daily, prior to counting any charceal sum€1es. both the 250
pti/g and 500 pCi/g charcoal standards shall be counted on the

0CS, each for 500 seconds. The standards shall pe Teak tested
prior to each use with the results recorded in the RFML book.

07/18/90 REV NO. 0
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8.2

8.3

The integral data for OCS Region of Interest (ROI) #1 shall be
used to calculate the counting efficiency for each of the
standards. The average of those efficiencies 111 be used in
the sample calculation.

These standards shal) be traceable to the Natfonal Institute of
Standards and Technology (NWIST). Standard count results shall
be recorded on the RFML Book,

£.1.2 Both charcoal standards, when ccunted, should yleld results
within the 95% confidence interval of their known activities as
determined from historical data (Section 10.1). 1f count
results from this functional test are not within these limits
for accuracy, sample counts will be suspended until the
Instrumentation Manager f{nvestigates the cause, corrects the
walfunction and sudsequently approves use of the system.

£.1.3 Calculate a counting efficiency for each standard by using the
following equation:

mm_gm_m,e.m_l___cmu_-_iamkﬂ_mmw
Eff = (Stu. pCi/zg) * (g) * 2.22

Where; LT is Live Time
8.1.4 Record the counting efficiency in the RFML Book.
Charceal Blanks

8.2.1 A can of unexposed, oven-dried charcoal prepared in Section
3.1.2 shall be counted on the OCS for 500 seconds.

8.2.2 1f the same charcoal batch {s used on different days for flux
peasurements, the same blank may be recounted. 1f a different
charcoal batch is used, the corresponding three batch blanks
shall be used.

B.2.3 Record the blank count results in the RFML Book.
Charcoal Samples

B.3.1 After the standards and blank have been counted, each flux
peasurement sample shall be counted for 500 seconds.

8.3.2 Both start and end counting times shal) be recorded on the RFML
Book.

£.3.3 When a sample count has been completed, record the integral
counts under ROI #1 in the RFML Boox. Determine the nct counts
for that sample by subtracting the bachground RO] #1 {ntegral
;;:n the sample ROI #1 integral, record this value in the RFML
k.
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£.3.4 When sample counting s completed, including duplicate counting
(10.2), empty a1l used cans {nto a container labeiled with the
appropriate manufacturing batch number.
$.0 RADON FLUX CALCULATIONS

Once the net counts are obtained (8.3.3) the following caleculation in 8.1
shall be used to determine the radon flux.

t.1 Individua) Region Flux Measurements

J = : ¢ ,
AEKT(T - € -»u) (eAlt2 - 7 e - Al - 41))
Where:
J = Radon flux (pCi/m?/sec)
C « Net counts in ROI #]
A« Area of the canister, 0.05 m?
£ - 0CS efficiency (cpm/dpm)
K « conversion from dps to pCi (0.037 dps/pli)
2 = Radon decay constant 2.087 £ - 6/sec
t; » Exposure time (in seconds)
tz » Time from canister placement (start of measurement) to start of
counting (in seconds)
ty = Time from canister placement (start of measurement) to end of

counting (in seconds)
Record the result in the RFML Book.
6.2 Mean Radon Flux

The mean radon flux for the total cell or pile area shall be
calculated as follows:

Jx = J1 A1+ ....0100 Rjop

X
Where
Jdy = Mean radon flux (pCi/me/sec)
AN . Radon flux measuremert in region ] (pti/m/sec)
Ay . Area of region 1 (m?)
Ay = Total Cel’ Area (m?)

9.3 A1l results shall be recorded in the RFML Book to one decimal point.
10.0 QUALITY CONTROL CHECKS
10.1 Prior to 4nitfating this procedure at any site, both charcoal

standards shall be counted twenty (20) times each to establish the 95%
confidence levels.
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10.2 Ten (10) percent, or a minfmum of one per measurement group, of flux
peasurement samples shall be recounted to document the reproducibility
of the counting technique.

10.3 At Teast BS% of all measurements must yield _.eable results.

10.4 A precisfion of 10% of the mean must be maintained for all samples
above 1.0 pCi/m?s.

10.5 The accuracy of all measurements must be plus or minus 10%.
10.6 A1) flux measurement calculations shall be verified and reviewed by

the Site H.P Supervisor and approved by the Site H.P. Manager,
Approval will be noted by signature.

11.0 ACTION LEVELS
The EDV Manager, Albuquerque, shall be_notified when any single radon flux
reasurement result exceeds 10.0 pCi/ml/sec, or 1f any other criterion in
Section 10 15 not met.
12.0 RECORDS AND REPORTS
12.1 A1 flux measurement documentatior nall be reviewed and signed by the
Site H.P. Manager.
12.2 A copy of the Radon Flux Measurement Logbook shall transmitted to the
EDV Manager when each group of measurements has bee. completed. The
original site Flux Measurement Location Drawing and RFML Book shall be
trarnsmitted to the EDV Manager when all measurements have been
completed.
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