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SUBJECT:

Dear Mr. Morihg:

The radiological background for the NAS Jacksonville site was determined by direct in situ measurement
and soil sample analysis at 20 locations in and zround the site. A summary of those findings, including

the variability of the background quantities, is zs follows:

Average

6.4 uR/hr

High Low

Dose Rate

0.99 -Ci/gm
1.08 sCi/gm

5.22 pCi/gm

Uranium - 238 decay chain
Thorium - 232 decay chain

Potassium - 40

7.8 uR/hr

Cesivm - 137

0.49 oCi/gm

5.7 pR/hr

0.37 pCi/gm
0.47 pCi/gm
0.82 pCi/gm
0.01 pCi/gm

0.59 pCi/gm
0.72 pCi/gm

- 2.52 pCl/gm

0.17 pCi/gm

For conservatism, the cleanup criteria for both the radium-226 and the thorium-232, including
background, will be set at 5.4 pCl/gm.

The report of the measurements znd associated data evaluations is attached. If you have any questions
regarding these results, contact me at.(904) 779-8900 or Edward Walker at (615) 220-2202.

_/ﬂw’ V.'Hermaﬁn Bauer

EW:ﬁnm:ﬁm

Bechtel Environmental, Inc.
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NAS JACKSONVILLE - RADIOLOGICAL BACKGROUND
1.0 INTRODUCTION

The operating history of the NAS Jacksonville site has included handling and disposal of
materials containing low levels of radioactive materials.” Specific activities involving such

materials included:

s+ Aircraft instrument maintenance and repair: radium-226
e Sandblasting and cleaning: thorium-232

Standards for both radinum-226 and thorium-232 in soil are provided in regulation from the
Environmental Protection Agency (EPA), in 20 CFR 192, "Hezlth and Environmental Protection
Standards for Uranfum and Thorium Mill Tailings." For concentrarions in soil, this value is:

Sv < 5.0 pCi/gram above background

Past cleanup and disposal activities involving these materials were based on regulatory standards
that have been superceded by standards that zre more directly applicable to the radioisotopes of
interest, and in many cases are more restriciive than the previously applied standards. The NAS
Jacksonville site is being resurveyed to evalvae the existing levels of residual activity for
determining the needs and planning the actions for further remediation.

To support remediation, it Is necessary to cewerming tie DaCKEIouns acivity zgaingt which hie
release criteria will be applied. The background levels for this site have been deLermmed at 20
different locations on the base and around the periphery of the base. The 20 lecations aré shown
on the attached site map (Figure 1-1) and are described in Table 1-1.

!

The background characterization consisted of a series of in situ measurements and soll samples at
each location. The in siru measurements consisted of the following:

 Pressurized Ion Chamber (PIC) uR/MAr
* Microrcentgen Meter pR/hr
e Gamma Flux using 2" by 2" Nal detector cpm
e Beta activity cpm
¢ Alpha activity cpm

The soil samples were analyzed at an offsite radiochemistry laboratory for the following
activities:

. TotaI Uranium

~® Uranium-238 & daughters (naturally cccurring)
* Radium-226 & daughters ' - (naturally occurring)
" e Thorium-232 & daughters _ '  (paturally occurring)
e Potassium-40 ‘ - (naturzily occurring) .
e Cesiim-137 (fallour)
T0335.R1 ' l
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Table 1-1

Background Measurement Locations: NAS/JAX

Number

Location

Description

1

Saratoga & Ranger

Highway 17
Off Ortega Drive
Collins & Malaga

Mustin Road

Child Road

Mustin Roadl

Adams & Knight
Jason & Saratoga
Mustin Road

120th

Child Road

Highway 17 & Collins
Tatum & Szphier

Off Highway 17

Perimeter Road

Mustin Road
Highway 17
Birmingham

Perimeter Road

Across from Naval Legal Office, between sidewalk
and parking lot

West side of road, south of main gate

Berween apartments and railroad track

NE corner of street intersection

Edge of restricted area, adjacent to riverfront access
rozd

West edge of Naval Hospital parking lot

Opan area across from fire station, adjacent to BOQ
On corner of open field
Nezr parking lot to Yesterday Cafe
West side of road, across from Navy Lodge
At North Florida Anchor Gate
NV of Building 371, near ball fields
Wect side ofI—I 17, south of U-Haul
Weooded area along road, near Bmldmg 203
At end of road in mobile home park °
NW corner of bend, south of Wastewater Treatment
Arsa
est of street, near park
West side of road, near cement plant
Enzance to NAS-JAX RV park

Nerth side of road at first bend after gate

T0335.R1
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- Since radium-226, and thorium-232 were the radioisotopes asscciated with past site activities,
accurate determination of the backeround conribution was important. During remediation and
final gamma clearance surveys, reliance will be placed on the in situ measurements using the
micro R meter and the 2" by 2" Nal detecter. The PIC, used in this background study, will be
employed as a secondary measurement standard for background level measurements, in addition
to being the primary background dose rate measurement. The performance of the other’
instruments will be corrected for future application onsite, using the PIC as the secondary
standard. - :

: 2.0 RESULTS - IN SITU MEASUREMENTS

The results of the in situ measurements are summarized in Table 2-1. The record of the
complete field log for each location are provided in Appendix A. The measurements using the
PIC were recorded by two different methods. The instrument was operated at each location for
30 minutes with data points plotted on a strip chart approximately 2 seconds apart. At 10 minute
intervals, an estimate of the average of a digital readout was recorded in the field log. It was
noted from the strip charts that this instrument required 10-15 minutes to swbilize. The value
taken from the chart was the average of the fnzl 10 minutes. The sigma () value recorded for
th2 chert reeding is the half-thickness of the plonted data band. The values cbrained from the

chart are the background dose rates assigned to each location for all subsequent comparative
evaluations.

The 2" by 2" Nal gamma, the beta, and the zlpha readings, summarized in Table 2-1, are a
numerical average of thres separate readings izXen at each location. The sigma (¢) values shown
for each is the variance of the three readings, not the siztistics of the counting system. The beta
and alpha readings were repeated at each locztion with the meter face toward the ground and
away from the ground to assess whether a difference exists; e.g., is the.activity directional or -
uniform. This is discussed in more detzil in Section 4.0. i

3.0 RESULTS - LABORATORY ANALYSIS

Two soil samples were obtained at each background measurement-location and were submitted to
the General Engineering Laboratory in Charleston, South Carolina, for isotopic analysis. One
sample was analyzed for totzl uranjum content using microwave digestion and kinetic
phosphorescence analysis (KPA). The second sample was analyzed using gamma Spectroscopy to
identify the content of uranium-238, radium-226, thorivm-232, potassium-40, and cesium-137.
These results have been summarized in Table 3-1 with reference to the PIC in situ measured dose
rate. The locations have been ordered from lowest to highest measured dose rate. The tables
have been organized to present the decay chain activity together for easier comparison. This also
facilitates the use of a single dose rate conversion for the entire chain for correlating with the in
situ dose rate measurement.

Before aanpthg the dose rate conversion, mspection of the lab analysis results reveals a number
of inconsistencies. : : :

(1) The totz]l uranium znalysis does not correlate with the U-238 value obtained from the gamma
spectrum.

T0335.R1 4
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In Silu Measurements - Gamma

Table 2-1
Background Summary: NAS Jacksonville

Location: Pressurized Ion Chamber Micro Roentgen Meter 2" by 2" Nal Detector
Chart Meter #109899 195487 4157 S #1165
11/7-8/94 | 1/7-8/94 11/1-2/94 11/1-2/94 o

§R/Hr 0 uR/Hr - J R - cPM a CrM . g
1 6.2 1.0 6.5 3.5 6.0 - - - 3783 101
2 5.7 0.6 6.5 2.5 - 4.0 5087 43 - -
3 5.8 0.7 6.0 3.0 4.0 - - - 2339 132
4 6.8 0.7 7.0 4.5 - 5.0 6691 163 - -
5 6.6 1.0 6.2 4.5 - 5.0 4964 2338 - -
6 5.8 0.6 6.0 4.0 - 4.0 - - 2647 78
7 7.0 1.0 7.0 4.0 - 5.0 - - 3213 66
8 6.4 0.7 6.5 3.5 5.0 - 5864 - 151 - -
9 6.0 0.7 6.0 2.5 4.0 - 4507 176 - -
10 6.9 1.0 6.3 3.0 5.0 - 6212 62 - -
11 6.0 1.0 6.0 3.0 5.0 - 4839 198 - -
12 7.8, 1.2 8.2 5.0. - 6.5 - - 4030 121
13 6.2 0.8 6.6 3.0 - 5.0 5463 109 - -
14 7.3 . 0.6 7.0 3.0 -- 5.0 - -- 3456 18
s 5.8 0.6 6.0 3.0 4.0 - - - 2276 95
16 6.3 1.0 7.0 3.0 5.0 - - - 3144 33
17 72 0.7 7.0 4.0 - 5.0 - — | a2ss 35
18 5.7 0.7 5.8 2.8 - 4.0 4821 94 - - .
19 6.0 1.0 6.2 3.0 5.0 - - - 2686 351
20 5.9 0.7 6.5 3.0 4.0 - - - 2503 28

'1'0335_.Ri
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Table 2-1 (coutinued)
Background Sumunary: NAS Jacksonville
[n Situ Measurements - Beta and Alpha

g

[ Location Bela Measuraments - CPM Alpha Measurements - CPM
#116872 #116876 116881 #116878 4695044
( . Face down Face up Face down Face up Face down Face up Face down Face up FFace down - Irace up

! - == - - | - 4849 404-8 1.3:£2.3 0.3+4+0.6 .
2 - - b 3542 3442 - - 1.742.3 1.041.7

3 - - - -- - 314 357 0.7:4:0.6 - 0.740.6

4 - - - - 465 36+-5 - . 2.742.1 1.0:41.0

5 - - - - 3943 3346 - -- 2.742.1 2.04+2.0 -
6 -- - 3744 2742 - - - - 1.341.5 1.04£1.0
i - -~ 344-3 3544 - -- -- 2.34:2.3 2.04:2.0

8 334 281-4 - - - -~ -- - 3.043.0 1.0:k1.0

9 3443 291-4 - - - - - - 2.04:2.0 0.74:0.6
10 404 3648 -- - - - - -- 2.7 ib.ﬁ 0.7+1.2
1 4017 3314 - -- - - - - 334:1.2 234:2.5
12 - - 5017 3346 - - - - 2.041.0 0+0

i3 . . - - - - 334:6 37411 1.741.2 0.340.6
14 - -- 3145 4146 -- ~- -- -- L7412 0.7+0.6
15 - - - - - . 304-7 3748 3.74+0.6 1.741.5
16 - - - - - - 3147 4118 1.7:40.6 0.741.2
17 - -- 3945 3543 - - - - 1.0+1.0 0.741.7
18 - -- - - 3641 3745 - - 1.7+0.0 1.041.0
19 - - - - - - 3614 37412 1.74:1.5 1.0:£1.0
20 - - - - R 3041 40:14 23415 0.7:£0.6 |




Table 3-1
Background Summary: NAS Jacksonvilic, Isotopic Composition - Picocuries per Gram

Location? . PIC . i Tuolal Uranimnm-238 Thorium-234 Thoriwm-234 Wadium-226 Uranium-235
(RALY | Uraniun? Py Sy’ i Sv! a Sy3 o Svs o Sv? o

18 5.7-£0.7 | 0.358 0.007 | 1.55 1.26 1.55 0.511 0.511 0.097 0.128(U)" 0.159
2 57407 | 0.2380) | 0.007 | 1.14 0.896 | 1.14 0.462 0.462 . | 0.075 0.213 0.215
3 5.8£0.7 | 0.192(0) | 0.003 | 1.47 I.11 1.47 0.467 0.467 _ | 0.120 0.091U) | 0.145
6 5.8£0.6_. 0.215(U) §0.003 |0.933U) | 142 |0.93 0.681 0.681 0.103 | 0.042Uy | 0.127
15 S.Sj;Ol_'._Gr 0.136(U0) | 0.003 | 1.56 0.849 1 1.56 0.385 0395 | 0119 0.093(U) | 0.137"
20 59005 | 02810y | 0.003 | 2.18 0.861 | 2.18 0.484 0.484 0.067 0.054(U) | 0.137
9 6.040.7 | 6.129(Uy | 0.003 | 1.11 0.387 | 1.11 0.367 0.367 0.088 | 0.124 1 0.093
1 6.041.0 | 0.215(0) | 0.003 | 1.19 0.489 | 1.19 | 0536 0.536 0.106 - -{ 0.052(U) 0.089
19 6.0+1.0 | 0.199(U) | 0.003 | 2.23 0.753 | 2.23 0.449 0.449 0059 |o0.90 0.143
L 62410 | 022200y | o003 | 151 143 | 1.51 0.708 0.708 0.093 0.051(U) 0.133
13 6.2::0.8 | 0.417 0.010 | 1.31 1.30 1.31 0.532 0.532 0.098 . | 0.0003U) | 0.106
i6 63410 | 0.391 0.007 | 1.06 0.486 . | 1.06 0.690 0.690 - | 0.142 0223 . |o0.162
8 604::0.7 | 0.202(U) | 0.003- | 1.89 0.065 | 1.89 0.502 0.502 | 0.063° | 0.108(U) 0.026
5 -6.6;_1;1.0 0.662 0.010 | 2.09 0.895 | 2.09 0.994 0.994 0.088 0.091(U) 0.173
4 6.84:0.7 | 0.295(U) | 0.007 | 1.73 1.43 1.73 0.773 0.713 0.182 0.329 10,174
10 6.9010 | 02680y | 0,003 | 171 0.734: | 1.71 0.583 0.583 0.084 0.132(0y | 0.173
7 70410 | 0.437 0.007 | 1.41 1127 | 141 0.529 0.529 0.108 0.009(U) . | 0.121
47 72407 lozswy | oo | 142 0.547 | 1.42 0.578 0.578 0.118 0.045(U) 0.098
14 73406 | 0.268(0) | 0.003 | 1.40 114 1.40 0.614 0.614 0.111 | 0.103(U) 0.127
12 ' 7.3{1-'.2 0.536 0.010 | 1.69 1.38 1.69 0.830 10.830 0.125 0.160(U) 0.125
High 1.8 0.662 - 2.23 0.994

Low | 57 |0429 0.93 0.367

Average | 6.4 0.294 1.53 0.589

Notc: Values assompanicd by a (U) designator are reported at valucs less than the delection limat.
'mus Ri :
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Background Sumuary: NAS Jacksonville, Isotopic Composition - Picocuries per Gram

‘Locations are arranged in sequence from lowest (o highest background reading.

Microwave digestion {dissolution) followed by KPA (kinetic phosphorescence analysis); dissolution and uranium recovery. should be > 80%.
*Analysis of 60 KeV peak of thorium-234,

‘Uranium-238 and thorium-234 assumed to be in equilibrium. Identical values reported.

Thorium-230 and radiui-226 assumed to be in equilibrivm. Identical values reported.

SAnalysis of 60 KeV peak of bismuth-214 (cquilibrium daughter).

"Analysis of 60 KeV and 185 KeV peaks afler correcting for presence of 186 KeV peak of radium-226.

T35 R
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Table 3-1 {continued)
Background Summary: NAS Jacksonville, lsolopic Composilion - Picocuries per Gram

Location* PIC Thorium-232 Radium-228 Thorium-228 Potassiun-40 Cesium-137
(uR/HE) Syt g Sy? G Syt v Sy v Sv'? o
} 18 - 5.7+0.7 | 0.678 0.060 0.782 0.142 0.693 0.061 | 1.42- . 0.38 0.010 0.021
2" 574+0.7 | 0.478 0.058 0.427 0.145 0.492 0.058 1.51 0.41 0.032 0.039
'3 5.840.7 [ 0.525 0.095 0.580 0.172 0.529 0.096 1.15 0.45 - 0.28ﬁ 0.080
6 5.840.6 | 0.90] 0.071 0.828 0.189 g.910 0.072 1.68 0.54 0.145 0.041
15 5.840.6 | 0.469 0.050 |.0.480 | 0.142 0.472 0.050 2.20 0.55 0.362 0.053
20 5.94+0.7 0.796 0.056 0.736 0.110 0.803 0.056 2.28 0.39 .0.161 _ 0.027
.9 6.0+0.7 | 0.366 0.059 0.350 0.104 0.369 0.060 0.824 0.350 0.084 0.030
i 6.0+1.0 | 0.574 0.086 0.508 0.137 0.579 0.087 1.87 | 0.38 0.262 0.057
19 6.0-:1.0 0.553 0.048 0.519 0.097 0.557 0.049 - 1.56 0.41 0.205 0.027
1 1 6.24:1.0 | 0.776 0.077 0.772 | 0.180 0.782 0.078 2.99 0.70 0.065 0.031
13 6.2+0.8 | 0.746 0.060 0.703 0.167 0.752 0.060 2.11 0.57 0.167 . 0.044
16 . 6.31:1.0 | 0.948 0.132 0.956 -’0‘..203 0.956 0.133 2.03 0.42 0.085 - 0.028
8 604-0.7 | 0.605 0.050 0.532 0.095 0.610 0.050 2.08 0.35 0.107 0.027
5 6.6::1.0 | 0.789 0.060 0.879 0.156 0.796 0,060 5.12 0.60 0.109 1 0.035
4 6.84:0.7 1 0.774 0.125- | 0.786 0.194 0.780 0.126 5.22 1.02 0.486 - 0.126
0 6.9+1.0 | 0.920 0.060 0.836 | 0.129 0.927 0.060 3.77 0.56 0.268 0.044
7 - 7.041.0 | 0.853 ¢.070 0.914 0.165 0.861 0.070 2.00 0.43 0.376 0.053 -
17 7.240.7 | 0.734 0.109 0.791 0.191 0.740 0.110 | 2.95 0.51 0.111 0.036
14 7.340.6 | 0.873 0.088 0.856 | 0:167 0.881 0.089 3.97 0.55 0.054 0.023
12. 7.8+1.2 | 1.08 0.073 1.14 0.193 1.090 0.074 3.81 | 0.60 0.101 0.039
High | 1.08 . 5.22 0.49
Low 0.37 0.82 0.0l
Average 0.72 2.52 0.17

Notc: valucs assompanicd by a (U) designator arc reportedal values Iess than (he delection limit.
10135, 1)
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SR Table Zontinued)
. Background Summary: NAS Jacksonville
Isatopic Composilion - Picocuries per Gram

RNV

"Locations arc arranped in sequence from lowest Lo highest background reading.
tAnalysis of 239 keV peak of lead-212, averaged with 3 other peaks,

YAnalysis of 911 keV peak of actinium-228, averaged with 11 other peaks.
Analysis of 239 keV peak of lead-212, averaged with 2 olher peaks.

" Anatysis of 1,400 keV peak of argon-40.

2Analysis of 662 keV peak of barium-137m.

OISR
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(2) The vranium-235 values are not consistent with the isotopic ratios anticipated.

(3) The uranium-238 and radium-226 values from the gamma spectrum analysis are not
consistent with isotopic ratios anticipated.

With respect to the uranium-235 values, this data may be disregarded from further consideration.
It may be noted that all but five of the analyses resulted in values less than the detection limit.
Additionally, evaluation of uranium-235 from the 185 keV photopeak is confounded by the
presence of a 186 keV photopeak from radium-226.

The primary issue to resolve for defining the background is the inconsistency between the
uranium and radium-226 results. Barring prior geological anomalies that could
chemically/physically separate the radium from the uranium decay chain, these elements should
be in essential equilibrium. The gamma specwometry analysis indicates uranium-238
concenirations that are 2-4 times greater than the radium. Conversely, the total uranium from
KPA is lower than the radium-226, although generally within a factor of two. Discussion with

the lab provided the following odservations:

(1) The radium is evaluated using the 609 keV photopeak which will be much more accurate
than the uranium 60 keV photopeak, due to much greater compton interference from higher

energy photopeaks into the 60 keV photopeak.

(2) The total uranium analysis ((KPA) could be biased low if complete dissolution of the
uranium from the sample matrix does not occur. For soil samples, dissolution should be at

least 70-80%.

Table 3-2 shows a comparison of "corrected” total uranium concentration and radium-226
concentration, assuming 70% uranium recovery in the microwave digestion process. Using this
correction only on the total uranjum values reported above the detection limit, a reasonable
comparison with the corresponding radium-226 concentrations results. |

Finally, an analysis was performed to correlzie the isotopic composition, determined from the lab
analysis, with the in situ dose rzte measurement obtained with the PIC. The PIC response 1s

assumed 10 be comprised of two source components:

(1) cosmic radiation
(2) terrestrial radiation

Cosmic radiation may be assumed to be a constant at sea level. This value is taken as 28
mRem/yr (NCRP-94) which equates to 3.19 zR/hr. The remainder of the PIC response will be

assumed to be from radjoisotopes in the soil.

" D(PIC) = Dyg. + D¢ = D

 Ds'= Dose rate from soil

D. = Dose rate from cosmic
D+ = Total estimated dose rate
T0335.R1 11
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Table 3-2
NAS-JAX Background - Uranium vs Radium Content

Total Uranium Total ﬁranium
- Uucorrected Corrected® Radium-226
Location . (pCi/gm) (pCi/gm) (pCi/gm)
18 - 0.358 0.511 + 0.010 0.511 + 0.097
2 0.238 (U) 0.462
3 0.192 (U) 0.467
6 0.215 (U) 0.681
15 0.136 (U) 0.395
20 0.281 (U) 0.484
9 0.129 (U) 0.367
11 0.215 (U) : | 0.536
19 0.199 (1) 0.449
1 0.222 (U) 0.708
13 0.417 0.396 + 0.014 0.532 = 0.098
16 0.391 -~ 0.539 + 0.010 0.690 + 0.142
g . 0.202 (U) | S 0.502
5 0.662 0.946 -+ 0.014 0.954 + 0.088
4 . 0.295(U) 0.773
10 0.268 (U) | 0.583
7 . 0.437 0.624 + 0.010 0.529 + 0.108
17 0.225 (U) 0.578
14 0.268 (U) 0.614
12 1 0.536 0.766 + 0.014 0.830 + 0.125

*Assumes a 70 percent recovery from the microwave digestion process.

(U) .- indicates presence of analyte less than detection limit.

T0335.R1 12
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The soil dose rate is estimated from the laboratory analysis rzdioisotope concentrations for:

(1) Uranium-238 + daughters
(2) Thorium-232 + daughters -
(3) Potassium-40
(4) Cesium-137

Dose rate conversion factors were obtained from three reference sources: Federal Guidance
Report No. 12 (EPA), RESRAD (DOE), and NUREG-5512 (NRC). Each set of conversion
factors were applied to the lab results for ezch of two assumptions:

(1) The U-238 gamma photopeak analysis correctly represents the U-238 decay chain.
(2) The Ra-226 gamma photopeak analysis correctly represents the U-238 decay chain.

A summary of this evaluation is presented in Table 3-3. This evaluation indicates a very good
correlation for the EPA and DOE conversion factors, assuming Ra-226 lab analysis correctly
represents the uranium decay chain and a peor correlation assuming the U-238 analysis is
correct. The use of the NRC conversion fzctors results in an opposite conclusion.

Based on the various factors previously discussed, namely betier correlation between total
“corrected" uranium analysis from KPA and radium-226, and the difficulty in assessing the
U-238 60 keV photopeak in the presence of numerous higher energy photopeaks, it is concluded
that the gamma spectrometry analysis for radium-226 correctly predicts the concentration of the
uranium decay chain in the background. The radium-226 that represenis background at the NAS,

Jacksonville site is given by: 1
[ N

High = 0.99 pCi/gm
Low = 0.37 pCi/gm
Average = 0.58 pCi/gm-

For conservatism, use the low value above which the release criteria is added. This implies that
remediation has satisfied the criteria for unrestricted release when the residual activity for radium

or thorium is:

Sg < 5.4 pCi/em

T0335.R1 13
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Background Summary Compie - NAS Jacksonville |
Dose Rate vs [solopic uinposition |

Location' PIC: FRG # 12 -, RESRAD - T, NUREG 5512 - T,
(;LRJI-AIII-) Bascd on U-238 Based on Ra-226 Dased o 7 L8 Bascd on Ra-226 Based on U-218 . Based on Ka-226
| Dy D/PIC | Dy p/Pic | D : JPIC | Dy D/PIC | D; D./PIC | D; D, /PIC
18 5.74:0.7 | 7.30 1.281 5.94 1.042 7.79 —r 5.94 1.042 6.13 _ 1.075 4.98 0.874
2 57407 | 6.22 1.091 5.35 0.939 6.60 058 5.39 0.946 5.37 0.942 4.61 0.809
3 5.840.7 | 6.85 L.181 5.56 0.959 . | 7.40 . 216 5.63 0.988 5.88 1.104 471" 0.822
6 5.81:0.6 | 7.21 1.243 6.88 1.186 7.34 66 6.89 1.188 5.87 1.012 5.58 0.962 i
15 5.840.6 | 6.95 1.198 5.45 0.939 7.60 210 5.54 0.955 6.01 1.036 4.73 0.816
20 5.9::0.7 | 8.62 1.461 6.41 1.086 940 593 6.38 1.081 7.16 1.214 5.27 . 0.893
9 6.040.7 | 5.81 0.968 4.84 0.807 6.22 LY 4.90 0.817 5.11 0.852 4.28 0.713
11 00 - 1.0 6.08 1.113 5.43 0.9712 1-77.04 182 5.93 0,988 5.69 0.948 4.97 0.798
19 6.041.0 | 7.90 1.317 5.61 0.935 8.81 468 5.65 0.942 6.76 1127 | 4.79 0.798
1 6.241.0 | 7.74 1.248 6.71 1082 | 8.20 323 6.77 1.092 6.42 1035 5.53 0.892
13 6.2::0.8 | 7.33 1.182 6.32 1019 | 7.72 A5 6.33 1.021 6.10 0.984 5.23 0.844
16 6.341.0 | 7.54 1,197 7.05 i.119 7.71 © 224 7.04 1117 6.11 0.970 5.69 0.903
8 6.44-0.7 | 7.38 1.153 5.58 0.872 8.12 210 5.66 0.884 6.34 0.991 4.80 0.750
5 6.6+1.0° | 8.82 1.336 1.39 1,120 4| 9.59 453 7.63 1.156 7.32 1.109 6.09 0.923
4 1 68407 | 844 | 1.241 7.19 1.057 | 9.ti 340 7.39 1.087 7.03 1.034 | 5.96 0.877
10 6.91-1.0 | 8.57 1.242 7.11 1.030 9.12 a2 7.11 1.030 7.02 1.017 5.76 0.835
7 7.041.0 | 7.82 1117 6.69 0.956 8.24 A7 6.67 0.953 6.44 0.920 5.46 0.780
17 7.240.7 | 7.47 1.038 | 630 0.888 7.92 100 6.42 0.802 | 6.23 0.865 5.29 0.735
14 7.340.6 | 7.96 1.090 6.93 0.949 8.35 144 6.94 0.951 6.53 0.895 | 5.66 0.775 |
12 7.8::1.2 | 8.90 1.141 7.81 1.001 9,39 204 | 7.86 1.008 7.19 0.922 6.22 0.797
' 1.192+4:.112 0.998-1.094 61-.120 1.007 :£.095 © 1.003+.093 0.8314-.065
U-238: + - spec using 60 keV peak (Th-234) Ra-226: v - spec using 609 keV peak (Bi-214)
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4.0 IN SITU SURVEY METER CORRELATIONS

The background evaluation at each of the 20 locations included gamma, beta, and alpha

- measurements using the meters described in Table 4-1. These background measurements are
" summarized in Table 2-1. It may be noted from Table 2-1 that measurements were taken at the

same location, but at different times, using different meters. During the course of the '

background measurements, the follovg}ing survey instruments were used:

1. PIC ' Serial No. E-9691

2. MicroR Meter Serial No. 109899
- Serial No. 95487

3. 2" by 2" Nal Detector Serial No. 157
Serial No. 163

4. Pancake GM Detector Serial No. 116872
Serizl No. 116876

Serial No. 116878
Serial No. 116881

Alpha Scintillator Probsz Serial No. 95044

i

The daily source check response for each of these instruments (except the PIC) is provided in
Appendix C. These checks are used as the basis for the "accepability™ for use prior 0 initialing
daily characterization activiues. During the 'wer1od of time the background measurements were
made, the daily source checks mdmated that 21l instruments used were ‘“acceptable,” based upon
the response remaining within a % 20 percent tolerance band. As previously discussed, the PIC
is used as a secondary standard for the evaluztion of all other background data.

4.1 MICRO R METER RESPONSE

During the time period that the background surveys were made, two different micro R meters
were used, as summarized in Table 2-1. Inspection of that data indicates that both instruments
under responded in comparison to the PIC. The characteristics of this under response were
evaluated by assuming a linear relationship between the two deiectors (i.e., both detectors are

responding to the same source: background).
R (1R) = A + B (PIC)

Correlations were evaluated for three sets of conditions:

8] I\)_l—d

. The response follows a standard linear rzlationship.
The response of the microR meter is d1::erent by a constant value: B'= 1.0~
The response is a constant percent of " A=0 '
T0335.R1 15
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Table 4-1

Portable Survey Instruments

Activity + Detector Type Model Readout

Doée Rate Pressurized ion chamber Reuter-Stokes - pR/hr

Dose Rate 1" by 1" Nal detector Ludlum 19 pR/Ar

Gamma Flux 2" by 2" Nal detector Ludlum 44-10 - cpm

Beta Flux ' Thin window pancake GM detector Ludlum 44-9 cpm

Alpha Flux ZnS(Ag) alpha scintillator Ludlum 43-65 cpm
TO335.R1 16
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Correlation coefficients were determined for each condition, with the best fit for each of the two
micro R meters being:

Detector No. 95487 : R (uR) = -340 + 54.9 (PIC)
“with a correlation coefficient of 0.608 o

Detector No. 109899 : R (uR) = -230 + 36.8 (PIC)
with a correlation coefficient of 0.503

Both of these relationships imply a severe noa-linearity in resonse to a "true" background of
zero. This is reflected in the large negative value of "A." If the detector and associated
electronics were truly responding to a radiation source only, this constant should be equal to or
very near zero. The response of a detector 1o varying radiation fields is more likely to be one of

the following:

1. The variation in detector response is a percentage of the "true" source (the constant "A"
zero in the linear relatuonship).

The variation in detector résponse is a constant offset from the "true” source (the constant
"B" is zero in the linear relationship).

Iy

The percentage theory implies that meter no. 95487 is responding approximately 75 percent of
"true," and meter no. 109899 is responding zpproximately 50 percent of "true.” The constant
offset theory indicates that meter no. 93487 is under responding by approximately 1.5 pR/hr
from "true” background, and meter no. 109889 is under responding by approximately 3.0 pR/hr

from "true” background. I .

The response functions for each of these evziuations are shown on F10'ures -1 and 4-2.

The observed differences in response between the two micro R meters and the response of each
to the "true" background source would normaily not be anticipated for a properly calibrated and
properly operating instrument. From the daily source check responses, each Instrument was
determined to be operating properly. Further discussion with the facility that performed the
calibration revealed that no source check is performed on the two lowest scales. The electronics
are pulse checked for proper operating response but the detector itself is not part of that check.
There is an "acceptable" range for the voltage plateau for the detector, and the exact setting
within that range could account for the response variations observed.

It is not possible to determine the appropriate response relationship for these instruments from the

data obtained here. The range of the "true" background measurements (5.7 - 7.8 pR/hr)

introduce error bands that mask a true response correlation. In order to properly define the

response functions, a greater range of radiation field strengths must be provided using sources

that would produce fields up w0 approximately 100 uR/hr. The responses observed i n this- smdy
_result from "calibration” protocols that exch.ce the qumuty being measured

T0335.21 17
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4.2 2" by 2" Nal DETECTOR RESPONSE

"The backcround surveys ‘measuring Lhe equivzlent gamma ﬂux were made using two different

2" by 2" Nal detectors. These results are summarized in Table 2-1. As with the micro R
meters, a different response for each detector was observed. In this case the difference was
approximately a factor of two. Each detector was evaluated 0 determine a count rate versus
dose rate relationship.. A lmear Tesponse to dose rate was assumned for each detector by the -

relationship

R (Nal) = A + B (PIC)
where the PIC readings are taken as "true” background.
The response function for each detector is as follows;

Detector No. 157: R (Nal) = -2446 + 1252 (PIC)
with a correlation coefficient r = 0.776

Detector No. 163: R (NzI) + -1291 + 672 (PIC)
with a correlation coefficient r = 0.809

These response functions are shown on Figure 4-3.

ez ts ,,A‘.._:'_,.,.\.z_
PES - :

As with the micro R meters, the Variation In responss Derwesn Uic 140 Iekrs o T
1o the same calibration protocol, wherein the setting of the volizge plaieau could account for the
observed differences. The problem appears 10 arise’ from a lack of any requirement that low

range instruments be calibrated 10 a standard radiological source.

4.3 BETA DETECTOR RESPONSE

Beta measurements were made at the 20 background locations using a thin window pancake GM
probe. Paired measurements were taken at ezch location: :

~*, probe window facing the surface

e probe window facing downward

This was done to determine if there would be a directional response to background or if the
background is essentially uniform.

During the performance of these measurements, four different detector probes were used The
summary of these measurements is shown in Table 2-1 and Table 4-2. These data were

evaluated 0 address two questions:

L. s the mstmment response 10 background duecmonal or uniform (face down vs. face up)? -
2. Is there a variation in inswument response as was observed with the Nal detectors?

T0335.R1 20
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Table 4-2

~Alpha and Beta Background Determination

BBeta

Alpha
Location ric Probe down Probe up A Probe down  Probe up A
i8 5.7 £ 0.7 36 & 1 37 45 <1> 4+ 17406 10+ 1.0 0.7
2 57406 35 £ 2 34 1 2 1+ 17421 L0+ 17 0.7
3 5.8 1 0.7 3l L4 35 47 <d4> 4 07400 0.7 + 0.6 0.0
6 5.8 4 0.6 37 & 4 27 k2 10 4 13415 10410 0.3
15 58 4 0.6 30 4 7 37 1 8 <7> 4+ 374106  LTELS 2.0
20 5.9 4 0.7 0 o 3 4G 4 <10> A 2.3 4 1.5 0.7 - 0.6 1.6
9 6.0 &+ 0.7 34 4 3! 29 4 4 5 & 20+20 0706 1.3
1 6.0+ 1.0 40 + 7' 33 & 4 7 & 33412 231+25 1.0
19 6.0 & 1.0 36 4 4* 34 4 12 2 % 17415 1.01L10 0.7
1 6.2 1 1.0 48 1 9* 40 8 84 1.3 4 2.3 0,3 &L 0.0 1.0
13 6.2 1 0.8 33 1 6 37 4 11 <4> 4 L7412 03406 1.4
16 6.3 & 1.0 314 7 A% 8 <10> 4+ 1706 07412 1.0
g 64407 334 28 1 4 5 4 30410 1.0+ 10 2.0
5 6.6 4 1.0 39 4 3 33 4 6 6 & 2.7 £2.4 2.0 +£20 0.7
4 6.8 & 0.7 46 & 5° 36 1. 5 10+ 27421 101410 1.7
10 6.9 4 1.0 40 4 4 6 4 8 4 27406 07L12 2.0
7 7.0 + 1.0 34 1 3? 354 <l> 4 23423 20420 6.3
17 72£07  394S 3413 S¢ 1010 2017 <LO>
14 734206 31 %S 4146 <10> %
12 78+ 1.2 50 4 7 33 & 6 17 + 20410 00 2.0
L 33 19.4
n =20 20
Yin 1.7 1.0




4.3.1 Directional Response
Each paired set of readings was compared by taking the difference:

Difference = Probe down - probe up

Of the paired sets, the difference was positive for 12 sets and negative for eight sets. The
average of the differences is within the statistical variation of each reading. These two
observations tend to support a conclusion thzt the detector response is uniform to the background
encountered.

4,3,2 Imstrument Variation

A review of the response of each instrument to the corresponding PIC readings in Table 4-2
results in two observations:
1. There is no discernable wend of increasing beta activity as the gamma background increases.

2. There is no discernzble difference betwezn the various detectors used and variations in the
background source (as defined by the PIC readings).

It may be concluded that the pancake GM detectors are not as sensitive to electronic calibration
variations (as expected, based on GM performance characteristics), and that the measurements
observed result primarily from the response of the detector to the background gamma activity.
Higher directional beta response would reqme a source of beta activity that was essentizlly on
the surface of the ground. | .

4.4 ALPHA DETECTOR RESPONSE

The alpha measurements at each of the 20 bzckground locations were made using one ZnS alpha
scintillator detector. Paired measurements were taken at each location, using the same protocol
as’ was used for the beta measurements. The summary of these measurements is shown in

Table 2-1 and Table 4-2.

Each paired set of readings was compared by waking the difference

Difference = Probe down - probe up

All but one of the paired readings of sets in Table 4-2 had a higher probe down versus probe up
reading. This could indicate zctivity at the surface of the ground (e.g., uniform distribution of
isotopes in the soil). However, the average magnitude of this difference (including the negative
difference) 1s within the statistical variation of each of the readings. "Also, there 15 no obszrvable
" increase trend in the probe down readings with increasing gamma background in Table 4-2.

" Finally, there is no corresponding increase between alpha znd beta measurements indicated in
Table 4-2. The field measured alpha "backeround" at each location is typically greater than the -
background determined at the beginning of ezch day (note data in Appendix A) which would
indicate the presence of some surface activity in the soil. However, the magnitude of this activity
is not sufficient to be noted in the field measured beta "background.”

TQ335.R1 23
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FIELD DATA ACQUISITION FORMS PAGE _153

!, - BACKGROUND DATA
Site: NAS- EACK5OHVILLE WES No: -3} Date: o2 NeV q4
Technicians: _STEVE HAESE /\U.CAELMN/ Bkg Lec. No.: c3

orTEGA HILLS DoIVE ;. WEST OF ATLANTK. COASTY CINE

0 0F WEDGEWOoeD APATMENT SlaN

Descriptions of Location:

FAILRCAD App - SoUT

D’vto'h gvgi '3

Hoto PSS A 2,232 | 3S IO 0,1 % Ok

L
. INSTRUMENTS EFFICIENCY
_(1) Meter Lubres= 19 S/IN [¢58499 Detector S/N o
!, (2] Meter LupiveA 2111 SN 99 134 Detector Lo SIN 163 LO6T
(3) Meter  Lyoium 2221 SN L1 736E Ceiectes i 9 SN 16878 > 259
l (4) Meter Lwouum 2221 | SN 1IT3 Ll Datector T HH4 -9 sN 1& 878 . 259
s | (5) Meter {222 | SN 12044 peracior 42 -65. sn ogq 5o+t | |
l wx | (6) Meter J il ym222 L SN 020 19 Detector 43 L5S sIN 09 fod d
B | 71710 Megel 505511 | SN eoaqod (z) cat Dve  11-2-G5
l 1£A SUREMENTS % - | e o
. EN '-".cp-.r'_ﬁ'-.'(i) - cem (2) cpm {3) ‘ ~cpm (4] | com 57X éDm (53&& _ -‘;J'.""‘.'hr e
l ey Z.LH.. f:{ua/.-;.-; 24cE 29 L33 1 \ G. |
‘ 63028 ;4:,\4;2/,-'_ 2187 56 ' 2.9 | O .o
I o103 |Satfer Wuofa] 2424 29 43 O [ b.©
]
i

REMARKS . _ _
cUEL . Ly Lusn 16 — dbua/p2

& MeTE ! MEASURE AMEMT @ WAST L&
14 (2108899) 245 =20 .:.,-M’-JM ( pu 2)

¥r {asowes souwsy u IGB_I._O;L\- o LU 1o

0 Dagoizs b waConibey  NO

'Qbmﬂa ) ctnapEd 64

October 31, 1884

FM_0027
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DATA ACQUISITION FORMS

-BACKGROUND DATA

PAGE _154

Site: NAS- yAé'zsomvxLLf; WBS No: 221 Date: OZ NoVv
Technic.ians: ReBERT PAN"-‘?'-E/ GEUEA SUOWERS | Bkg Loc. No.: o4 -
Des;:riptio“ns of Location: oFF sove : lf’ Seutd TR CoLLING. BoAD EAST TD AAALA GA
RoAD NoRTUEAST <OINER LocATION IN FlonT ©F
PEAS END TiaN.
INSTRUMENTS EFFICIENCY
(1] Meter  Lustoa~ [ | SN 95487 Detector S/N
{2} Meter Lustvia 22z | SIN G7820 Detecior 4d4-10 S/N 157 . ]z5
{3) Meter Lvorum 2za1 | SIN jogag gl Detector -9 SN ({6881 .25¢
(4) Meter [ubiums 2zl | SIN 108881 Detector 4 -9 S/IN H&88) -25¢
w¥% | (5) Meter funwum 22zl | SIN To204H9 Derecter H3~ LS SIN 09<DMY
xz | (8) Meter Lunwuwm 2220 | SN (o0 A9 Dergcior H3~6 % SIN 08 YO Y
#% | (7)PIC Model ¥R¢s~ (1] | SIN ©29889(Z7)| Cal. Due IL- 2~95
MEASUREMENTS T < fb® oo s GO D owl 0 U
i pm('l) cpm (2] cpr (3 - cpm (4) cpm (5)°7 cpm (é)ﬁ uRine (717
o~ pﬁéﬂ' Buslun |5cted @508 g 32 5. 2 72
;,jlg-:t{ é,uz/ﬂa[é.uf/m Gez2- so 36 4 ) 7.1
e SEd ANV E VI RS 4 1 | ( 7.0
TRt Ledyd L3 Hut it 2. 3ta.C 1 291 2.4 .ot e | 7.3t .9
L N

REMAR

Moig S

KS .

Me,asaéo;ME_NT @ walsT LEVEL wWiTtd LUDLLAA 15 — Sur/nz

¥ Reasived Tiked 1/9) 59 2 Loswom 19 (s109898) -5 B e (Ave iH.S)°

Dara pecoroam A7 R Preait B Uacxwsr

7

5/

FM 0027

Gerober 31, 188
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FIELD DATA ACQUISITION FORMS PAGE 155
BACKGROUND DATA
Site: NAS JACKSCNJILLE  WBS No: _ 201 © parer  ©2 Nov 94
Technicians: QCB‘: RT Qcmarse/ GEUSA 5"'0‘““'25 8kg Loc. No.: Q5
Descriptions of Location: _AUSTIN _ R04AD SouTil - To  RESTRICTED AREA
AT GATE AcceESs OM  soyTH SIDE L20AD
INSTRUMENTS EFFICIENCY ,
|
(1) Meter  Luptoas 19 SIN Q5487 Detector SIN
(2) Meter [upLus 222-(] SN 7850 Detecior Lh-i2 SiN L 57 -]z s5
(3] Meter LyoiLue 222.t] SIN 1O 8681 Detecior 44~ 9 SN Hb8sal .25C
(4) Meter Ludiysa z227| SIN jo 828 ] Detector  44.-9 SN 116281 25l
(Z) Meter Ludrowa 2zt | SIN tcidowg Detecior 43 -&% SIN wosoeY
(6) Meter Luouwvwr 22Ti| SN oo~ Detector “Z—65 SIN © 9oy
<0 RSS- 11! -
7) PIC Mogeh # essmmmde | SIN - 60993 Cal. Due 11—~ 95 |
MEASUREMENTS ¥ </t® o D U P Do VP
. X Frevs sl =
#_- _Cpm ), com (2) cpr (3) . esm (&) cem (5) cpm (8] VR (7] §
: - !
OS5 E/”it‘[“’?/“:“ - dgE2. K E 5 2 7-5 '
oloZ 5}.:2/.-11 Huefe 4735 =% 25 | "l b.%
Con3| Bu/ir lsug/,-m_ 57208 & 3 2 O 5.2,
4.35.6 | 45641 235 237 3.8 32.0% $6 20%t2.0 2.0% 2.0 L8107
T
| |

AREMAARKS
- MQTE‘_‘ ME.&‘.‘:'U:’.EMEM‘(- (&) AT LOUS(i. ~htid

s ocaTion — GSunfup. — TIST CPM

4 S-S‘—SLU_'.’Z,/L.\';: (puve ™o

LyupLdia (9 — Suﬂ/uz.

C ¥ IQEF—\D Wen (Pncmzlfﬁ/cd i Lonuuem \‘i(:’*lo‘ﬁ’)%@)
Ts SowZES Q- PA?,R.\M T, WAL ke i/ﬂ
! - ?

Data pzcorngo R
AVE'P_-QC.:E Ot Ll £ A7 = [,;'-\_/U-‘;? =R

Qeteber 371, 18

BT b i)




FIELD DATA ACQUISITION FORMS PAGE 14

BACKGRQUND DATA

Site: NAS- JACKSONVILLE  wgs No: 201 Date:  Of Nov ay

Sreve wscse/ WCA.‘ZLMA‘\/““.H' Bkg LQC No.: 0L~

_ Technicians:

CHULD ~5—z"gr wWEST oF NAUAL. uc«;pn:m__

Descriptions of Location:

EDGE CF ’T‘RI‘_‘E I_IME.

A
1
1
1
]
j
i
i

| INSTAUMENTS ' EFFICIENCY
(1) Meter Lubx;um 19 -] SIN A354Y387 Detector SIN ]
.(2) Meter Ludiuaa 2220 | SIN 99134 Detector (-1 S/N 165 L0770
(3) Meter Ludtus zzzd| N 1IS(L3 Detector i =9 SIN 116876 .225
{(4) Meter Luvpiwmt 222/ /N LI5S Detector 4 —9 SN Ll 6876 -4
{5] Mezter LJ‘OL‘GM zzz1 | SIN jog oM 4 Detector L F-6$ SIN pgs o
(6) Meter Loanom 2221 | SIN 1S o9 Detecior 4 3-63% SIN ©93 0 d4
(7) PIC Model # 245 —1(1 | S/IN coaayas (7] ] Cel. Due {1~ 2~95
MEASUREMENTS % ¢/l O 0wy o Do wi VP ﬁ
ol em | eemim | csm3) -] com i) eom 5)°F | com 617 | TR |
oot [Sutfiz |Hafpe] 2557 35 | s |- | o 6.2
Coo 2 f;m/ue.ﬁi,/ug/ga 2486 2g 27 ‘. 2 2 Gol '
coos|dutfinderfz|  zea7 41 28 o [ é’ol
dot o 26HIT 78 2.3t e AT Ly (.3 1 1.5 l.o & 1.0 .1 .2
i
1
1
REMARKS _ ' ' _
MoTE" MEase2 EMENT @ wWaST LEVEL ~witH LudLust (9 — Lupfup, l

-

2% Renpimes anen /s Jod 1 Losrom 9 (#1099 ) 3*‘5@(2JHE'CAV6
Doter Thwen 3Y l.gl,-’;ou::tfzép R ?D:V_QJSH) £ . WDLL-K':?K' é/ L'

-

Ceteher 31, l

FM_0027



. FIELD DATA ACQUISITION FORMS | PAGE 157
. BACKGROUND DATA
Site: NAS TACKSONVILLE  \WBS No: _ 20 _ Date: o} _Nov 84
.‘ Techniciang: KoRERT PARRISH /CaEUSA SYCOWERS  Bkg Loc. No.: 07'
.' Descriptions of Location: AhusTin EoAp HeZTH Aé:n_of;é‘. EPert FIRE STATION "-tz_
}
l ) INSTRUMENTS EFFICIENCY
) (1) Meter Lvorusms 19 SIN 98437 Detector SiN
.,- (2] Meter luaruan 2z =l | SN 3—293—7‘?8"2_@ Detecior  Hd-o S/N L5 LOT70
’ (3) Meter LuoiLAA ZZz2l | SN [ S123 Derzcicr 4 -5 SN &9 T6 L2225
!‘ (4) Meter  ludLom =2z2/| SIN 13123 Detegior Y4 SIN 11’68 76 , 225
T M [B) Meter [ Lacww 2220 SN -{Q:;l 09 Detector 2/ 3~ L5 S/IN pas o444y
. Coe | I Marer Luwng s ~-s D SN a8 l Detzotor H- r;-,b”_' SIN oo+
b Dowd i o 0O i e
corm {2} cpom (31 ) ¢pm (4] com (5)#’& ‘cpm (5)*’)( | uRfne (71:""’rr
.‘- o701 | Butfir [Sutlrel 3231 23 || =9 ; 4 7.4
 bronlests w399 52 2 . o 7.3
l_ O3 éua/w;ﬁlz/w F209 38 23 ! a 7,0

Coto| 3IZI L6 34.353.2 | 347 £ 3.8 2-31 23 Do Je -2 +.2

REMARKS _
IT LM NeTE @ MEASUREMENT @ walsT LEUE L wiTH Lupioa 79 - Suz/ﬂzz
Y Q ‘B aDises TAXKEN M/’? /‘%L{ 2 Losvom & (2102598 ) 3-8 LR/ we (AIG*‘?JB
7. -

7

r _Taws vaa®a Av T.Sepowers R Papase Eoblpexse o 2/
- N - ‘3 N

|~,
1
e Fv_0027 Ocicber 31,1954
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FIELD DATA ACQUISITION FORMS PAGE _158

- BACKGROUND DATA

Site: NAS TACKSONVILLE  wgs No: 20! Date: _©1 Nov 9f
Technicians: GT-EV_E HAZsE ‘/W-C»A-'“—- MAY 8kg Loc. No.: ~_ ©8
Descriptions of Location: _MUSTIN RoAD SouTH  TO APams AVENV‘:/ KNIGHT LANE
TMTER2SECTION [N FIELD AT NOEBTUWEST CORNER
ADJARENT 0 pderiNG LoT O WEsST 3Sibe =
|
INSTRUMENTS EFFICIENCY I
(1) Meter Lupivim 9 SN 1o9 599 Ceiectior SIN
(2) Meter Ludruosra 222/ | SiN g7 830 Detector <Y —Ho S/N -’,—éz:mk - 125
(3) Meter LudLOAK 2220 SN 117343 Detecior HY -2 SIN 16872 247 '
(4] Meter  Lverun 2321 SN 1I7 363 Detector 449 SIN /16872 247
{5) Meter Loacoam 2zoi| SN 1020w 4 Detector  43%i,< SIN ogsougyY '
(6) Meter Luoiow 22z SN 102 ©dg Detector 43 —(i& SIN Ogs o .
{7) PIC Model # R<s~11¢ | SiIN 0068949 (Z7) | Cal. Due  (1-2-55% l
MEASUREMENTS C/(;"' B ons wop Dowrul
pm (1) -c-;m (2} cprn (3] . cpm (&) cprn (5] ®7

Loglio [suz/oc]  S871 37 “33 o
@E/uc. (‘:)'7.2,/.-',.21 bo il 2ij 2L 2
Cutje |Surfua)  S709 EL2) 2 e 2%

28.314.0 12X .o

TgeY TV | 321118 ot 1. ¥ .

REMARK
oTE)  AAEASURBMENT & WAlST (EVEL Awid LuUbDlui 19 — 'SAE/H"—’-

e Logcoi 3 (£i09299 ) ?ﬂﬁ’rp,z/&,g (AvE =3

¥ REAQDGS TAKE 51/7 b/‘cy/ :
: ’ . s " .
S aTA TAKSM XY T SHowe=es 2. Pl;z_‘fa(-st-l E. U/aLsEnr R E/LJ. l
i 1 Id
FM_0027 October 31, 159:'
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FIELD DATA ACQUISITION FORMS

BACKGROUND DATA

PAGE 159

Site: NAS - JTACKSONVILLE WSS No:

Technicians:

Descriptions of Location:

20 !

STEVE HAESE/ W: CARL ALy

ITnTERSEcTion] ofF SArATOGA AVENUE  4wo JTASoN STREET

Dare:

- Bkg Loc. No.:

. @] Nov Gu,

o3

AT YESTEQDAYS CASE PAZKING LOT — NORTHWEST COENEE

INSTRUMENTS EFFICIENCY
{1} Meter [ uniuas .(C) SIN |pé 899 Detector SIN
{2} Meter Lubiuvaa 22240 SIN 728320 Detector  ~f4-La S/N 157 Jd2S
(3] Meter  Ludruas z22f| SIN 1| 7363 Detecior Y -5 S/IN il& 8712 2477
(4) Meter  LupLuas 222 SIN L1173 63 Detecior YW 3 SIN &8 72— 27
(5) Meter | w2zl SIN 1O 20 HY Detecier = 3~6S SIN O sogd
[8) Meter Luacow 222/ SIN 1020 Y & Detecior H3-6% SIN O9Sodf
(71 PIC Model # RSs— (i1 | S/N ©099a-f LTv)| Cel. Dua ji-3 —9F
MEASUREMENTS c/c;f 50w o Oowss up
,,;.,'::._':'Cp;'n_:.'.(1):-'.; . cpm (2} I cpm (3) " cpm (4) cpm {3) i com '(6)4 uR/hr (7)1"-);'r
e | &f-éll?/u.z \é/;:i/;&a 7o 7 37 ?\-I g o o 5.5
0%q 2 /-Lz/;-"a.#/aa/ua Yy 39 35 2% O | G.R
2903 | dublin Yafund  H375 2] 31 L l 6.0
Hio | 45074176 33830 | 230135 | Qotl.o | 093006 (210,32
|
REMARKS
A NoTE! MEASUREMENT @ wAIsT LEvEl. WiTH LUDLLAL 19- Hu2 (2

#rRendmes taken ufafod : Loacum 19 (%= 109 899) ;5*3#'0:/&;

</

- : ;o
D&m PEcernwn WY .Qu p;ﬂ.ﬂhias;% E;. L4 L ez
7

FM_0027

rd

Ocjeber 31, 1884
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FIELD DATA ACQUISITION FORMS

BACKG ROUND DATA

PAGE _160

Technicians:

s::e MAS :mczsowﬂ—LE WBS No:

zo 1

Date:

ot MNov 44

Bkg Leoc. No

Descriptions of Location:

STEVE HAESE/ W. cAgL Aay

AMUSTIN  RoAd NolTH —

1o

Aoeos-s Feor NAVY LoDGE (Bw)

EAST oF GoLF c.ouzsx:/ PIpE LINE

l

INSTRUMENTS EFFICIENCY
(1) Meter Lusivax 39 | SN lo9so9 Detector SIN
(2) Meter Lypppa. 222/ | SN ©7 230 Detecior ~d-to SIN /éivj:z.;-w_‘ A2S
{3) Meter  LudLyea 2224 | SIN | 73453 Detector ¢ -3 S/IN 1168 7'2— L2477
{4) Meter Ludtum 2Zzri| SN 7363 Detector < d -9 SIN {687 2 L2247
(5‘) Meter [yprown 2221] SIN (o7 oSy berecror ST SIN o9 s
(6) Meter Logium 22w SiN LOZO G Detector 42 -t & SIN osgow
{7) PIC Madzal # RSS ~11 1 SIN oog9ga~ (z7Y| Cal. Due -2 -~95
MEASUREMENTS * c/{o‘ o Wi oS Bowsid or
.._;; '53'::5 cpm’ (1) cpm {2} cpm {3}~ - cpm (4] cpm (5) cpm (S)M‘ uRitr (71
loo | J%u 2/ie ,5u2/n.~. & LoD 26 29 ~ (@] e
tcoz g}.{E/}-&_I@Q/ﬂL G2l 39 tfy | 2 7. !
Lco 3 |Gunfue gmz/j-{‘ o274 dd 24 2 Q o. 3
.3+ 6| 6212202 39,74d,0 | ITIAENE] 29t 0 | 0t L2 LAY
REIMARKS s
¥ NOTE L MEAZC2EM ENT 0 _waisT !-::VEL W:TU LoDlysa 19 - Sae/ui

a5 QFA,omc,s ‘T’;ﬁv,‘{‘*—’-“p\_l ”/9/5..4 :; LuoLuM le (1"2!0969‘3)

X535 /e

DAts Recosaey RY

?. DA‘Q(Z.\G t4
F

E . b{_),s.uauc;

EZ‘-J

7

FM_0027

Octeser 21,

1884

- R . O EE e
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FIELD DATA ACQUISITION FORMS PAGE 161

." 2 BACKGROUND DATA
I - | site; NAS TACKSONVILLE WBS _Ng,: 20! Date:  ©1 Nov gy
Gt Technicians: _ STEVE MAESE / W.cARLMAY - gxgioc. Nos |1
I ] Descripzioné of Location; OFF SITE -~ llo"’/‘*"Sﬁ'EET" WEST To MNoeTH FLoRIDA
_.f T ' CApcid GATE (N FEenT)
!
- x
l x .
INSTRUMENTS : EFFICIENCY
- {1) Meter Lubruaa (9 SN log gaa Deiecior SIN
l -‘{ (2) Meter Ludcuim 2224 | SIN - 97 830 | Detector ff-10 S/N 'i(:‘if?:;ff:j s
i (3) Meter  Ludcuae 2220] SIN 1] 7363 | Detector 44 -9 SIN HL8TZ-| 247
. "l (4) Meter fubLum 2220 SN (1 7363 Detector dut 3 SN (16 8T L2477 L
. T oax | (5] Meter Lugwm 2221 | SIN 102041 G Detecter (4D —(05 SN cqQsody
! -[ €# | (8) Meter LisLum 2LV SN Lo20d @ Detzcior 3~ 5 | SIN OTD0YY
= x| [7) PIC Model #Q.55 — 1)1 snocGAa (FT) | Cal. Due 11=2—9D ]
. MEASUREMENTS —?C/d:" DN v e TN O Ui _
A STy cem (2) . cpm i3 |~ cpm () com 15)FF]  om (6P| e (A
! ~ o :Ae/ullé/uz/bz, 519 -'h-? "33 z . ® e
_! {:—IOL Sufz./ug(&;ﬁ/% Ht2.7 Egel 2 o u 5 (002
. [0 | Gupfielafee| g7 3 22 v 2. oy
] -
l _ 4ndu| Hd8ratns| Wai 62 33 4d | 3T 23124 | L4t
i -
] -
l‘ ha FCMMS@E A ELSLREMENT @ watsT LEVEL wWiTd LupLus (9 _— 5ue/us
T ## Poapinves <rrou uialay 1 Loatum \Oit o4 &OQ) 2-9-2.5 xqé—'i?%
l' e Dot vey gy Dot & W Cevl g o

(D
l.l?l

Oreicber 31,

-.4 ._

]
]

F3_0027
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*‘?’r '”lQE'r‘S..E.D;-‘_)CS T*;arggau lL//')/g’j/ ;. Ldntom L“’)(I—" {09 chs) ST~ ‘:“:J-u_%/».\z (Ac’-"(a'&;

- FIELD DATA ACQUISITION FORMS

- BACKGROUND DATA

PAGE _162

_ Site: NAS -TACKSoNU ILLE WEBS No*

20 0

Qate:

O Neowv 99

Technicizns: BobZer PARISH/ GETISA SHOWERS .=

Descriptions of Location:

12

Bkg Loc. No.:

CHILD 2eAp NozTd  To BrilDING 331 @ pAREING

AreA (NeaTd) NEXT 70 BASEBALL <oMPLEY

]

/NSTRUMENTS EFFICIENCY

{1) Meter LuoLuaa 19 | SIN gs5487 Detecior SIN

(2) Meter Loouaing 2234 | SN S, | Detector ¢y o SIN 165 -O70

(3) Meter LoDruAr 222-[ | SIN jiSi23 Detector YU -3 SIN [ LETE L2225

4) Meter Luodtwaw 2220 SN Il 3125 Detector Y -9 siN (lee7l 225

(5) Meter ';-‘ Vaewun 22 | SN ing oY S Detector +3~C< SIN pasog

(6) Meter |y avLum222 | SIN jo7. 04s Detector 4H3-&S SIN 2935 pd

(7) PIC Model # R8s -1t} | SIN cogogu () | Cal. Due j1-2-9%~
MEASUREMENTS ¥ C / o™ D owid e Dot GR

.-"#'-. : cpm (‘l) com (2} cpm (2)- - cpm (&) cp (5)*‘4 cpm (5)¥ uR/hr (7);.f
1201 ?Y-uz/no_ ’éu@. 34893 50 28 ST O 8.3
1202 'Le/w;,}éaﬂ/u; dits Sk 332 "-.Q\ o a.s
1263 | hetfee Bnrfur| 232 43 39 3 o 8.3

Lt o | Llozo 12 Haqeeg| 3,520 21 ) ot e 2.34%.2
|

REMA::KSMWE - M:ASUQ_EMEA.;TS @ MAisT LEVEL. Wit LUDLUAA 19- b5 w2/is2

Oata warer RY R FPemsw  Eo Waocsa

£/

A nnz?

Gerabe 23, 1004




FIELD DATA ACQUISITION FORMS PAGE 163
 BACKGROUND DATA

Sire: NAS JACKSONVILLE  WBS No:- Zo1 Déte; 0z Nov 94

Technicians: ROBERT PAEEISLJ/ GEUSA SHOWEES .. Bkg Loc. No.: 13

Descriptions of Location: _OFF SITE  HWY. 7 SOuTH TOo COLLINS EOAD

| SouTHl OF U-HAul. PUSINESS

INSTRUMENTS EFFICIENCY

(1} Meter LUDLuaA 1D SIN 5487 7 Detector S/N
|_(2) Meter LyDLUR 222(] SIN 97830 Detecior Y —Lo SN 1S7 Y

{3) Meter LuoLudA 2220 | S/IN to 88 %5 ] Dezector dy -9 S/N i1~(; 8| 25

(4) Meter Lupiusa =2z ]| SIN 1088381 Detector Yy ~9 SIN LI& B8 L25¢

i5) Meter Lo icm zzzi | SN 102 0dg Detector  <«{2—-(GS SIN 09504y

(B) Metar Lo Lo 2221 SIN LOQ oWy Detector “3i~&% SIN © a5 oY

{7} PIC Model # [24% =1 SIN oegegy (=7 Cal.Due 11-2-9%
£4 = 5~y : ’
//,ASLR:MENTS + C/CO‘ Do 2P DOwsr Ue
TN L i im ; ‘
Fn s epmi ) cpm (2) cpm iZ).. com {4 cpr [B} &X cpm (8) =T uR/mr (7) ;L“
] %7 —~ ;
1301 &P/uaf&ﬁ/uz Sde 75 3 0. o .0
(For|Sup/fe l's-ui’/b-'a. G552 do 329 | S 6.5
30 3 |Sup/ie %An/h-e_ s34 3| zg = i 6.2

Soto | §4L31 Isg 32,3354 2,k 0 At L2 | 0024 o/ lots % 44

REMARKS

NS

IAEASCREMENT . @ WAIST LEVEL~ witd  LUDLUMA [ 5'“12/}_!&_

X -DA%A *-rﬂ‘xaa_’.( L}/‘g/%} .

Lvovem 19 [(#re9893) _g_.--';"- 2.5

Dera preoros RY WKy Rensa B, Walkee

st

Qetzber 31, 1884
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FIELD DATA ACQUISITION FORMS

BACKGROUND DATA

PAGE _164

Date:. o Mov i

Site: NAS JACKSOMILLE  was No: __ Zor
Technicians: RoBEET PA2EISU/GEUSL SHow ElS - Bkg Loc. No ol
Descriptions of Location: _ TNTERSECTION oF TaToM /- sApiEe . WEST ©F
BUILDING 204 . PAzing  LoT (MANHoLE covee)
INSTRUMENTS EFFICIENCY
F(HMchr LubLuis LG SN asve7 Getector S/N
a3 )36
{2) Meter Lupruaa 2zz{| SN W{ﬁ‘”, Tetector  dyY-1o SIN 166 070
(3) Mater dubywma 2220 | SIN {5123 Detector o -2 SN 6874 Lz
(4) Moter  Luwotveg ZZL)| SIN ({SiI2D Tetecior YW -9 SN Ul & B1C .22 5
5) Met SiN Dst A~ SN “
| o) Meter byl byg 2321 | SN jpasym. | eector Y3 L8 L o504y | AT
6) Meterbud! g 2224 | SV jore ya Detector W3- &5 | SN 4Q858yyg | \972,
(7) PIC Mocel # @63 111 SiN magl e, (27) l Cel. Due jye 2-5%
MEASUREMENTS %C [ ¥ B0 e Dgsn, TV
LSRR B eem a1 [ Gm e T rdpmiisiaes| B Eam 8 4|2 urime (7
e . i
pioi [Guthe |tugfe] 3405 19 | q¢ Na ! 8 ¢
1o 2 Enlie {s:-a/% TYLE 37 l 3¢ H B 2, 5
1403 | 6ulfis ) Suzfin 3¥3S 27 YC o 3 ¥ 7.0
CrrLe] sLrig (3ot v | AL LS| 10T 02 0. V1t0b |, 5+ 0.5
Postite Fax Noic 7571 [Eowyrgrgt] [hge "_'
— “ED PR =2 —
c-c_-ﬁcpr’/c(&_;g&"—;&r // Co. ]
hane & 7  |inone 4
L g Nzt —
Fax f.‘ 7‘ / Fex §
. 1 ] 1
REMARKS
Motz ! mpASugsuENT @ WAIST LEvEL_ WITH LYDLUM (9 — e/t

FtA_0027

Skmu-f's &

LRV

ﬂMWﬂﬁgﬂﬂ 2L Te 3.5 ur/i»-ﬂau

Qetober 37, 1584
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FIELD DATA ACQUISITION FORMS

BACKGROUND DATA

PAGE _165

Site: NAS JTACKSOMVILLE  WES No:

2ol

Daze: DL NoV 94’ '

Technicians: =TEVE" ”AE5E/ W. cApL MAY

- Bkg Loc. No.:

15

Descriptions of Location: _ 120 ™ STREET (NOBTH FLCEIDA ARCHEL GATE) WEST To

{

N AOBILE

FloME Pafe on NoeTH END

Yvvon EoAD

INSTRUMENTS EFFICIENCY
(1) Meter duipruvac L9 s |losgas Detecior S/N
(2) Meter LybLuan z23({ SN 99 3L Detector  YY—o S/N 1bs L0069
(3} Meter LyDtuac zzeda | SIN (| 7364 Detscior {9 SN [ 8T8 .2.59
4) Meter Ludtuta 2zl SN (173464 Detecior gy -9 SIN /L8718 -257
(51 Meter Lublum 2221 | SN 162649 Detector  Y3-(5 SIN 47Uy
(81 Meter Lo 2221 SN 10720 yq Detector  UD-(4S s CASoWY
(7) PIC Model # r;)_gg—u b Simvgeeaq s | Cal Cee U-2-95
MEASUREMENTS ¥ ¢/ D ows e YK (AD
.;;-' ) Cpﬁ {1) cpm (2} cpm (3) - cpm (4) com (5)Ax cem (6] s wR/hr (7)"-“"J
==X f!bz/ga/L_L.z/H, z38¢ A 38 3. 2. (.5
LSOl e lr’-iz/ua 2227 33 gL o 2 Lo
1s03 ‘{uQ/A.’!.IL’,qu/u.e. z2)% 22 z9 & @ (0@
Ht o 226 T a5 30,3179 37,27 9.4 Y oL 1, 7% .5 Loas .3
AREMARKS

X NetE.! MEASUZEMENT

@ WAIST LEVEL. WiTH LUDLUA 19 — Huz/1e

5 Yoo D6y oush

08 ) 4d

Fj

Loy im 19 (21098%) % 2= =2k (Aw3)

Thasa el v Al 2. pg::qu,v:{# < U e

LZtn

FM_0027

Qecteber 31, 1984
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FIELD DATA ACQUISITION FORMS

Site: NAS TACKSONVILLE  \wgs No:

BACKGROUND DATA

20

Techniciaris:. | STEVE L)AESE/ W.cAL MaY

Date: OZNCN Q<)£ o

_. Bkg Loc. No.: 16

Descriptions of Location: NORTH ENO oF STATION BouNDARy LINE on WEST Si10F

LOF PaTPolL RoAD ALiNa FENcE LINE (hcrosé FeoAr

WooDZ 0 AREA <SoutH oF

SENAGE TREATMENT PLANT)

INSTRUMENTS EFFICIENCY
{1) Meter | LusLuin 19 | SIN [09899 Detecior S/N
(2) Meter lutrvd zzz (| SIN 99 134 Detector  Jd-to SIN /&5 . 069
(3) Meter LvorLum =2z2I1| SIN [[]7 344 Detector  ¢d-3 SIN [I68783 259
(4) Meter fupLum =223 SN [ T7T364 Detecter Y -9 SIN G878 259
{5) Meter Lubtym 2221 | SN le6Zaud Detecior  Y3-0S s/iIN CQgody
(6) Meter LuDLum 2221 | SIN (020 UG Detector 93-S sin 9504y
(7) PIC Mocel # £25-11) | SIN¢o94Ay (5=) | Cat.Due 11-2-95
MEASUREMENTS X C/é, of Dous w P O AU UP
: #"_f:' ‘_cpr"l('l) com (2) cem {3) . ~cpm (4] ‘ cpm {5)&R cpm (é) =R
to i [Guttin lswefic| Sie i 28 45 L Q 1@
ool urte \Gne]  Zi30e 28 2z 9. y4 7:0
o3| Curfua\mame]  BIIG 20 47 7 o) 7.
S+o | Biuqd 33 30.7 % 44 vt 17t e etz | N2l

REMA RK,S
Neseg

MEASOLEMENT @ WAIST LEVEL WITH LUDLLM

19~ 5:«.2/“‘5

n)oa]

a1 LopLom 18 (2)69849) % 25 =4 mBjke (Aog3)

CDaTa TRV MY Q. Pagoisn + W.C. Mo~y e
' V)

Fi4_0027

October 31, 1684



! FIELD DATA ACO.UISIT'ION FORMS : PAGE _167

BACKGROUND DATA

' Site: NAS JACKSOMVILLE  WBS NQ- 2ol Date: o1 NéQ %‘
IJ Technicians: RoBERT DAmms_(/c-}cuSA SrHowazR23 mgkg Loc. No.: | 7

'j Descripticns of Location: __MuSTIN 20"\0 EAST 3IDE AczosS FRoM OFFICEEL.
l' - - Housing ooTs:bE FENCED ,DAzz. ,AP_E-A

l] INSTRUMENTS . EFFICIENCY
(1) Meter  LubDLUM 19 | SIN 95U, Detector © SN

. VN Y
l" (2) Meter  Ludircem zazt| SN Q—Q—H-?—é;;;ﬂl Detector  dud-Lo SIN (L5 LOZO

i (3) Meter LuDLum z22(| SN IS 22 Detectior Yy -9 SIN (16876 V225
IJ ¥ | (4) Meter LUulLUAA 22| SIN 1S 123 l Deizcior -5 SN (LG 376 225
_ ¥¥ | (5) Meter | yavww 2270 S/N .:010‘1‘3 ! Detector N3G SIN og9i oY
— | (B8) Meter Lunuvow 2221 S/N 10 od G Detecior HI-les SIN ©F§Yy 04y
_ {7) PIC Model # Qg%-11) SIN pogge d (7 Cal.Due [[-2-3 %

‘/EASURE/‘/:NTS J;- c./é; “ Do wsis O Y o i WP
* - cpm (” cpm (2) cpm {3 l com {4) cpm {3) cpm-{B) . |FTRORMr{T7)
F , : .

- limos[duze fgua/m: 534 23 | 37 o 7-2
I [Te2lCue/me \Sl%.z. 2247 2. 3 ’2_ o .o
l 1703 | Cufus [suche] 3295 {2 35 | g 7.0
l Sio 22354 3¢ ES N B B L VA S l.e ¥ l.o 22 % 17 . 1% 00

REMARKS : _
Nors ! MEASGREMEAT @ walsT LEVEL MWIiTH LUudLUAA {9~ rpMﬁ/p&

I

. T:Ze-.e;_nauc,ﬂé\' AU H :/'5/;)% : ,L'u-QL-_:A 19 (£ Loa-SECJ) : 2~ f,,LE/LJm (A.ue ’J

. 7
. B TAYSd RY T Saswany 2. Pooasy E. Uldcixen 54/&)
T P +
. Fi o027 Oeiober 21, 1984




|

 Site; _NAS JACKSONVILLE - WBS No: __ 20(  Dater __ Q2 Nov 94 I
Technicians: EoRFERT PAQEI‘J‘H/GE‘UE)A SHOWERS g ',(g Lég_ Na.: !8
j j : Descriptions of Location: _HwY. (7 "wEST SIibE ofF RoAD NEAL CoNcr2ETE FAcToelY I
] INSTRUMENTS EFFICIENCY '
{1) Meter  Lubruma. 19 | SN SGSYST Detector S/N
] {2) Meter  Lubivia. 2z2.4] SIN 978320 Detzctor  Jd-10 S/N 157 - 125 I
{3) Meter  {udiute 2220 S/IN logae ! Detector (¢ -9 SIN jli88 ! . 256
] (4) Meter Lubrow 2221| SIN Lo 838 Detector / sSIN /e B8 -256 I
x| BIMeter | gpiowzzzl | SN 02 oW g Detector 426K SIN 09 Sy .
] 2w | (6) Meter Luaowm 2221 | SN 1oL oAd Detector N3 -(LX SIN og<DyyYy l
(7) PIC Model # R$S~ 11| S/N cocaad (j_—r)‘ Cel. Due 1(- 2-6<
MEA C;[_/RE,'/]ENTS "‘FC/&, “ 0 oo O P DO g e ﬂ
P cpm (1) epm (2) cpm (3) cpm {4) cpm (5) cpm (6) uR/hr (7}
] [Qol‘xfu.?/uﬁ. Qa/uo‘ 4779—4 26 ER , ‘ | b o l
ISozﬁéa/Ma/%ﬂ/% Y7 60 l 35 39 Q' S0 _
] (80| duefin k‘?iqfuﬁ $¥930 377 Ho 2 ) T8 l
Hto 221t 9y o le | 2L | LY 50 | Vet o | &, 88 .3 l
REMARKS SN I
: ;\[o-rg MC_ASOQFM:}J_ @ WA]'SI LEVEL. WITH LURBLOAM 19~ Hue/ur ) )

FIELD DATA ACQUISITION FORMS

BACKGROUND DATA

PAGE

]

168

R¥ DATA mu\_u m/g/me .

(..\_'J:‘.‘._J oA

16 ( #=10a893)

2.5~ Z.xf.-é/t-\a

3,5.;7’11 QCC.::QQ&:Q @v P PA.ZZIS\J\

—
=

U suwer

i

FM_0027

I

Octoker 21, 12924
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PAGE 169

™ o s o m

FIELD DATA ACQUISITION FORMS
‘-BACKGROUND DATA
Site: NAS JACKSONVILLE WES No: 29! Dater ©2 NOV 3¢
Technicians: __ STEVE H.AESE/ W CARL MY _Bkg Loc. No.: 2
Descriptions of Location: __ SN _BIRM/NGHAA AVEMUE  EAST OF MUSTIN ROAD — NopTH
S;pr ©F NAS TACESoNVILLE RV PARK ALONG TREE LINE
INSTRUMENTS EFFICIENCY
(1) Meter  Lubtvase 19 | SIN [fo3R94F Detecior S/N
(2) Meter lustuwa 2220 | SIN 99 (246 Detector  dd-lo SIN {5 L 069
(3) Meter Lvowwan 2zz(| s V7 3(L Detector WY -7 SIN 16878 V259
(4) Meter Lusiui 22.2.4] SN [{73&C Deteciar 443 SIN (16878 259
(8] Meter {yaivm 2221 SIN jO2 04 Detecior 42— & SIN o9s oY
(6) Meter Lunsioa 2T 21| SIN 1OR0440y Detector 4/ 3-65 SIN 0§ SowH
(7‘) PIC Model # RS$5~s11 | SiN coggQy (r7)| Cal.Due j)-2-9535
MEASUREMENTS —:’.,g/é” o ow el P S oustL oe
T R P A W
Cm, | e epm (1) cprn (2} cpm (3} cem {£) cpm (5) cpm (B) uRfhe (7)
. i' -
Mot &2/%(’542@ 7910 3 j 7 O [: b« L
o2 ¢ olhe \te] 2808 38 28 2, 2 G5
{ .
(903 | Suefue Gubft| 228 33 48 3 o G.2
Sto | ssbiifl| 2E0+de | 3l |0E LS le & Lo L:21,2
REMARKS

NoTE! MEASURLAAZNT

(@ WAST LEVEL— WITH LUPLUA 19— BHuz/up.

Do magew /s /od -

Loncom 1O f:':/oqegq)- 22.5”.—.&-'5'-',4,?7@@_

CIDATRA . REtor o e RY

5 /0

EM_0027

Q- p;»-.aatsu . e cwers
-

Qctober 31, 1584
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FIELD DATA ACQUISITION FORMS PAGE 170
] BACKGROUND DATA l
] Site: J\U\S JACKESONUVILLE  WBS No: ZLPJ Date:, Oz' NOV 9e l
" Technicians: __ OTEVE HAESE /W'CABL MAY  Bkg Loc. No.: _ Z0
T  Descriptions of Location: FAZTHEST FoINT AJor_"leE‘S‘(“ ON STATION RPOLNDAEY LINE '
ON NORTW SIDE OF PATROL ZOAO ALon& TREE LINE.
] INSTRUMENTS EFFICIENCY I
(1) Meter Lubivan [9 SIN 09899 Detector S/IN
j {2) Meter LudLusas 2220 | SIN 98 (36 Detecior duf-1o SiIN 165 O6T '
(3) Meter  Lubtu 22zl | $/N i17 264 Detector Yy -9 SIN 116278 . 259
‘j 14) Meter LubLusis -2zz1 | SiN (17 346 Derector yd-9 SIN L 878 -2.59 l
Ll
| (8) Meter [,y om 2221 | SN 10204 4 Detector  Y3H-05 SIN £a8 450494
~] Ra~ | 61 meter {110 22211 SN 162044 petector U205 | sInedsoud I
% | (7) PIC Mocal # BES~111 | SN QOCMQ&_(ET) Cal. Due 11~-2-95
j f/cASURc//EVTS %c/&, v Bo wsu P YLy U.o Q
T com 1) cpm (3) Ccpm 4] com 15 AT eom 16177 wame 178
"l Lio o f 542/:42 /51:{2/% L ZE2 L 20 -3(7-' {‘, @ T:3 I
e Zc0 2 &zﬁ:a}ﬂ%a 2457 29 °$£5 YA { eSS
2o03| Surfie|mueficl 2 v 20 37 d l oS l
1 T 1
.] Steo | asezr t 2% o | o3 ez 2.3t L3 01 i ot 75,3 l
R REMARKS ' ' : P
'} ! NGTE * B4 02 SMENT @ wasT LEVELL wiTH LUDLUA 4 dupfie _ I
AR Dare (Aesw dlelag o Loniim 19 @.m&g) 2 -25 "‘TLZ}P‘Z
] e Urpnosd By I/Z-.‘Oa/my; L lp.C. Mo Ui l
f J
- '

%1 1504
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APPENDIX B

GENERAL ENGINEERING LABORATORIES:
ANALYSIS RESULTS
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GENERAL ENGINEERING LABORATORIES

Meeiing 1oday's needs with a vision jor romorrow.

CERTIFICATE OF ANALYSIS

Laboratory Cerilllcations

STATE GHL . Bl

L ES7IS6/B72%4 ES747/ET4ASE
NC 233 .

sC 10120 10582

™ [rpaticd

VA 00151

w1 GIIERTIY

Client: Bechts]
PO Box 350
QOzk Ridge, Tennessee 37831-0350
Contact: Ms. Len Keller
Project Description: Cecil Field/JX
ce: BECHOO394 Report Dater [=cember 01, 1994 Page 1of2
Sample ID : JX00Z01 SFS
LebID 1 8411095-07
Matrix : Soil
Date Collected 1170224
Date Recelved 11/08%4
Prionty Rush
Collector Clhez
Parameter Qualifier Result DL RL Unlts DF Analyst Date Time Batch M C
Radiologleal
Tetal Uranivm .U 0.670 +/-0.0100 1.00 1.00  ug/g 1.0 DGS 11/0954 1034 56721 1 N
Gamms PHA - 10 llems
Cesium-137 J 0.0645 +/-0.0309 0.0<05- 0.100 pCi/g 1.0 MDS 11/10/24 0737 57403 2 N
Potassinm-40 299  +/-0.703 0.326 1.00 pCig 1.0
Radium-226 J 0.708  +/-0.0931 0.06%4 1.00 pCifg 1.0
Radium-228 J 0.772 +/-0.180 0.136 1.00 pCug 1.0
Thorium-228 1 0.782- +/-0.0779 0.0803 5.00 pCi/g 1.0
Trorinm-230 5 0.708  +/-0.0931 0.0694 1.00 pCig 1.0
Toorinm-232 J 0.776. +/-0.0773 0.0797 200 pCug 1.0
Trorinm-234 J 151 +/- 1.43 1.23 5.00 pCig 1.0
Uranivm-235 9] 0.0506  +/-0.133 0.231 1.00 pCi/g 1.0
Urzninm-238 - J 151 +/-1.43 123 500 pCig 1.0

M= Method

Method-Descriptlon

M1
M2

Notes:

" . The qualifiars iri this report eve defined as follows: .

Jindicetes presence of anzlyte < RL (Report Limit)
U izcicates presepce of enalyte < DL (Detect Limil)

P O Box 30712- Charlesion, SC 29417 » (S03) 556-8171 « Fax (803) 766-1178 =9411095-07=

EPT-A-0Z3

HASL 2

-,

¥ Prindeneenyeled paret.

-

I

illlllifl%ligiwlll I
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M =Method

Method-Description

This data report has been prepared and reviewed

in accordance with Generzl Engineering Laboratories

standard operating procedures, Please direct

any questions 10 your Project Mznager, Winter Seibert 2t (803) 769-7338.

ENGZy
R ' l
¢ a GENERAL ENGINEERING LABORATORIES
Laboratary Certifications
- o Meeting 1oday’s needs wiih a vision for tomorrow. STATE GEL EPt l
2 & : FL ES7156/37204  EST472/87458 .
Oj‘-, s S NC 233 : ks
ATORY™ $¢ 1020 10552 -
: ™ 0254
YA 001351 l
CERTIFICATE OF ANALYSIS W 59988779
Client: Bechtel l
PO Box 350
Ozk Ridge, Tennessee 37831-0350
Centact: Ms. Lori Keller l
Project Description: Ceeil Field/TX
¢z BECHO00354 Report Datz: December 01, 1994 Page 20f2 l
Sample ID 1 IX0000L SES l

’ Ay

Analytical Report Specizlist

-

7 TN

P O Box 30712+ Charlesion, SC 28417 « (803) 556-8171 « Fox (803) 766-11789411095.07=

Sorivd papern.

I

0017 l

|
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S o GENERAL ENGINEERING LABORATORIES
. i Lakoratery Certlflciilons
< - g Meeting today's needs wiih a vision for 10morrow. STATE GEL EPI
' '74;0 & FL ES7156/8T264  ESTS72/87458
T “3n NC 2-3
RATOR®? 5¢C 10120 10582
\ TN 02934
: VA 00151
CERTIFICATE OF ANALYSIS Wl 99988779
l Client: Bechtel
: PO Box 350
Ozk Ridge, Tennessee 37831-0350
I Conptact: Ms. Lon Keller
o Project Description: Cecll Field/JX
l cc: BECH00394 Report Date; December 01, 1954 Page 1of2
Sample ID : TX03002 SFS
I. Lab ID : 0411095-21
| Meatrix : Soil
Date Collected R BV ank, ks
Date Received 1 116224
l Priority :Rush
' Collector 1 Chent
l Psrameter Qualifler Result DL RL Upnits DF Anpalyst Date Time Batch M C
T Radloleglesl
Total Uranivm U 0.720 +/-0.0209 1.00 .02 uvg/ 1.0 DGS 11/09/94 1404 56798 1 N
I Gommea PHA - 10 items
- Cesium-137 u 0.0319 +/-0.0385 0.0363 0.100 pCig 1.0 MDS 11/10/4 1911 57404 2 N
Potassium-40 151 +/- 0.406 0.273 1.00 pClig 1.0
! Radium-226 ] 0.462  +/- 0.0745 0.0559 L.00 pCig 1.0
) Radium-223 J 0.427 +/- 0.145 0.104 1.00 pCi/g 1.0
Thorium-228 J 0482  +/-0.0582 0.0530 5.00 pCie Lo
Thorium-230 J 0462  +/-0.0745 0.05¢9 1.00 pCifg 1.0
l Thorizm-232 b 0.478  +/- 0.0577 0.0525 2.00 pCig 1.0
o Thorium-234 u 1.14  +/-0.896 1.2 500 pCig 1.0
Uranjum-235 i 0.213  +/-0.215 0.192 .00 pCig 1.0
l Urapizm-238 u 1.14 +/- 0.896 1.22 5.00 pCig 1.0
! M = Method Method-Description
i M1 EPL-A-C23
I M2 HASLZX
Notes:
The gualifiers in this report are defined as follows?
B indicatss presence of analyle < RI. (Repart Limit)
<. U indicates presenca of analyte < DL (Detect Limit) -
! g mapa e
+ B
LA .\b R IR e
l P O Box 30712 - Charlesien, SC 29417 « (§03) 536-8171 = Fax (803) 766-1178 =0411095.21*

i

004
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ENG/.
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5 % GENERAL ENGINEERING LABORATORIES |~
- Meeting today's neads with a vision for tomorrow. STATE GEL =1
e i FL ES7156/37264  ES7472757458
< NC 233 -
5C 10120 10532
™ 0934
. . VA 00151
" CERTIFICATE OF ANALYSIS Wl 99953779
Client: Bechtel
PO Box 350
: Oak Ridge, Teanessee 37831-0350
l ‘Contact: Ms, Lon Keller
Project Description: Cecil Field/JX
! co: BECHO003594 Report Date: December 01, 1994 Page 10of2

- Sample ID : IXO0X03 SFS
! Lazb ID : 9411055.08
Matrix : Soil
' Date Collected P 11/02%4
l Dztz Received P 11/044
- Prionity L Ruz
' Collector 1 Clezt
Parameter Qualifier Result DL RI. Units DI Anslyst Date Time Batch M C
Rsdiological
j Tote] Ursaninm U 0.580 +/-0.0100 1.03 .00 ug/g 1.0 DGS 11/00/4 1056 56721 1 N
l ¥ Gomma PHA - 10 items
. Cesium-137 0.233  +/-0.0802 - 0.0457 0.100 g 1.0 MDS 1171084 0738 57403 2 N
' Potassium40 115 +-0453 | 0330 . 100 pCvg 10
l Radinm-226 J 0.487  +-0.120 0.0909 100 Cifg 10
A Radivm-228 J 0.280 +/-0.172 0.278 1.00 pCifg 1.0
i Thorium-228 I 0.52% +/-0.0956 0.0672 5.00 pCig 1.0
' Therinm-230 ] 0.467 +/-0.120 0.0909 1.00 pCig 1.0
4 Thorium-232 I 03525  +/-0.0948 0.0666 200 pCig 1.0
Therium-234 J 1.47 +/-1.11 135 500 pCug 1.0
Umznium-235 U 0.0907 +/- 0.145 0.251 1.00 pCig 1.0
_l_ Uranium-238 J 1.47 +- 1,11 1.35 5.00 pCig 1.0
I M = Method Method-Description
M1 - EPI-A-023
M2 . HASL 350
Notes:

Tze gualifiers inthis teport ave defined as follons:
Jindicates preseace of analyte <RL Report Linit)
Uindizales presence of analyte < DL (Detact Limit)

-
e

Printed an reny ¢led paper.

!
l

Il

P O Box 30712~ Charlesion. SC 2317 » (803) 556-2171 » Fax (303) 766-1178 »0411095.08~*
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GENERAL ENGINEERING LABORATORIES

Laboratary Certtfeatlons

Meeting today's nesc’s with a vision jor toimorrow., STATE GEL - EPI
FL ES7156/87204  EST472/67458
NC 3
sc 10120 10582
™ 02934
YA 00151
CERTIFICATE OF ANALYSIS Wl 99585779
Client: Bechte]
PO Box 350
Oak Ridge, Tennesses 37831-0350
Contact: Ms. Lori Keller
Project Descripticn: Cecil Fleld/TX
ce: BECH00394 _ Report Date: Decamber 01, 1994 ) ' ‘ Page 20f2
Sample ID 1 JX00003 SFS
M = Methed Method-Descriptlon

This data report has been prepared and reviewed

in zceordance with General Engineering Laboratories

standard operating procedures, Please direct

any questions 1o your Project Manager, Winter Seibent at (803) 769-7323.

R m

Analytea] Report Specizlist ; N

)

<D
r..—_L
oo

P O Box 30712« Charleston, SC 29417 » (803) 556-8171 » Fax (803) 766-117%6411035-08*
-

Y Printed onrzzzeled paper.
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| GENERAL ENGINEERING LABORATORIES
. Laboraiary Cerilcations
I' AT Meeting today's needs with a vision for tomorrow. STATE GEL EPL -
N ) FL. . EB7156/872%4  ES7472/57458
NC 233
sC 10120 10582
l , ™ 02
. VA 00151
CERTIFICATE OF ANALYSIS Wl 99985779
! Clieat: Bechtel
PO Box 350
Qak Ridge, Tennessee 378310350
l Contact: Ms. Lori Keller
Project Description: Cecil Field/TX
! ¢a; BECH003594 Report Dater December 01, 1994 Page 10of2
Sample ID : X0 SFS
! L2bID 1 9411095-16
Marrix : Seil
Date Collected + 11/0294
l Date Received 1 11/G2%4
4 Priority : Rush
Collector : Cliezt
_l Parameter Qualifier Result DL RL Unlts _DF Analyst Date Tlme Bsatch M C
Radiologlez]
I' Totzl Uranium U 0.8%0 +/-0.0200 1.00 .00 uglg 1.0 DGS 11/09/94 1349 36798 1 N
Gemma PHA - 10 irers
Cesium-137 0.£86 +/-0.126 T 0.0450 0.100 pCi/g 1.0 MDS 1171094 1413 57404 2 N
) Potassivm-40 522 +#-1.02 | 0425 * 1.00 pCus 1.0
! Radium-226 if 0.773 +/- 0.182 0.0926 1.00 pCig 1.0
Radium-228 J 0.786 +/-0.154 0.145 .00 Ci/g 1.0
- Thorinm-228 J 0780  +/-0.125 0.0744 5.00 pCug 1.0
l Thorinm-230 ] 0.773 +/-0.182 0.0926 1.00 pCi/g 1.0
Thorium-232 J 0.774 +/-0.125 0.0758 200 pCug 1.0
Troorinm-234 J 1.73 +/~ 1.43 1.68 5.00 pCig 1.0
Uranium-235 J 0.329 +/-0.174 0.295 1.00 pCi/g 1.0
' Uranium-238 ] 1.73 +/~1.43 1.68 5.00 pCig 1.0
l M = Method Method-Deseription
M1 EFI[-A-CZ3
! M2 HASL 3%
Notes:
l -+ The qualifiers in this report zre defined 25 follows:
. Jindicates presence of znzlyte < RL (Report Limit)
I U incicates presence of znalytz < DL (Detect Limit)
e o B
LT
l - AHI J BRI IR .
P O Box 30712+ Charlesicn. SC 28417 « (303) 55583171 « Fax (803) 7661178 +9411095.1 6*
:*. orsme e s s 0034
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5 5 GENERAL ENGINEERING LABORATORIES
- ory Ler ang
< -y Meering today’s needs with a vision for tomorrow. STATE GEL 53 B
) .7-4 'E' FL ES87156/87254 53447"’57455-;; j
: o NC 233 o
’PA TORW™ sC 10120 10582
™ 02934
YA 00151
CERTIFICATE OF-ANALYSIS Wl 99588779
Client: Bechtel l
PO Box 350
Ozk Ridge, Tennessee 378310350
Contact:- Ms. Lo Keller I
Projest Description: Cecil Freld/TX
cc; BECHO0394 Report Date: December 01, 1994 Page 20f2 l
Sample ID - JXOX004 SFS l
M = Method Method-Description
This data report has been prepared and reviewed
in eccordance with General Engineering Laboratories I
standard operating procedures. Please direct
21y guestions o your Project Manager, Winter Seibert 2t (803) 762-7388. gl
%nayucal Report Specialist i » I
P O Box 30712 « Charleston, SC 26317 « (803) 556-8171 » Fax (803) 766-117%9411095-16* Jj

-, i
P+ @ P
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GENERAL ENGINEERING LABORATORIES

Laboratery Cerli0calions

} ! Meeting }oa’ay'_y needs with a vision for tomorrow. STATE GEL £l
‘ : N FL EX7156/87294  ES7472/87458
‘ R N 233
3C 10170 10582
™ 02024
. YA 0151
| CERTIFICATE OF ANALYSIS Wl 99988779
! Client: Bechtel
‘ PO Bex 350
| Ozk Ridge, Tennesses 37851-0350
‘ l Contact: Ms. Led Keller
| Project Deseription: Cecil Field/TX
i ! cc: BECHOG3%4 Repoﬁ Date: December 01, 15984 Page 1of2
g Sample ID _ - TXG3005 SFS
| ' Lab ID : 9411095-17
o Matrix : Soil
Date Collected 11170294
I Date Received 1 1170494
Prionity ; Rush
Collector : Chext
! Parameter Quelifier Result DL RL Unlts DF Analyst Date Time Batch M C
: Radiologleal
! Totz] Urenium 2.00  +/-0.0300 1.00 1.0 ug/g 1.0 DGS 11/09/94 1354 38798 1 N
- Gamma PHA - 10 items
Cesinm-137 0.109 +-0.0355 . 0.0515 0.100 plig 1.0 MDS 11/10/94 1416 57404_ 2 N
. Potassium-40 512 +-0588 0307 ° 1.00 pCug - 1.0
Radinm-226 7 0.994 +/-0.0882 0.0623 1.00 pCug 1.0
Radium-228 J 0.879  +/-0.156 0.166 1.00 pCifg 1.0
Thorinm-228 J 0.786  +/-0.0662 0.0697 - 5.00 pCig 1.0
’ Thorium-230 J 0.924 +/-0.0882 0.0623 1.00 pCilg 1.0
e Thorium-252 J 0,785  +/- 0.0657 0.0691 2.00 pCig 1.0
Thorium-234 J 2.09 +/- 0.895 1.08 5.00 pCifg 1.0
l Urenium-235 U 0.0913  +/-0.173 0.294 1.00 pCig 1.0
Uranium-238 J 209 +/- 0.895 1.08 5.00 pCug 1.0
! M = Method- Method-Description
M1 EP1-A-023
lv M2 HASL 300
Notes:
l The qualifiers in this repart ze dei_nad follows:
- Iindicafes presence of znalyte .< RL (Repert Lizit)
! T U, md.\czfc.s prescncc of znalyte < DL (Detect L_n)
VR
AR B A
l P O Box 30712 « Charlesion, SC 29417 « (803) 5556-8171 * Fax (803) 766-1173 »£411095-17* O 9

R

caed anreoscied maper.
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GENERAL ENGINEERING LABORATORIES

Labarafary Cerilfeatlons
Meeting today's nzeds with a vision for tomorrow. STATE GEL - L

FL  ESTISG/8T204  ES7472/67458 .
NC 233 '
sC 10120 10582
™ 02934
VA 00151
CERTIFICATE OF ANALYSIS Wl 99958779
Client: Bechtel
PO Box 350
Ouak Ridge, Tennesses 37831-0350
Contact: Ms. Lod Keller
Project Description: Cecil Fleld/JX
cc: BECH00394 _ Report Date: December 01, 1994 ) Page 20f2
Semple ID : JX(005 SFS
M = Method Method-Description

This data report has been prepared and reviewed

in accordanee with Geaeral Engineening Laboratories

stzndard operating procedures. Please direct

any questions to your Project Mznager, Winter Seibert 2t (803) 769-7388.

Analyticz] Report Spe:xaLSt . .

' i
P O Box 30712 - Charleston, SC 38417 « (803) 536-8171 « Fax (803) 766-11789411095.17+ 003"
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’q.’ Prizsz? on recyeled paper.
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| S o GENERAL ENGINEERING LABORATORIES
‘ . Laboratary Certificatlons
I- . - i e Meeting today's needs with a vision for romorrow. STATE GEL EFI
; K23 & FL ES7156/872%4  EST472/8745%
S . NC 233 .
R4ToRIS” s5C 10120° 10582
I ™ 02934
, VA 00151
CERTIFICATE OF ANALYSIS W1 99988779
l Clent: Bechtel
PO Box 350
. Ozk Ridge, Tennessee 37831-0350
I Contact: Ms, Lori Keller
Project Description: Cecil Field/JX
l cc: BECH00394 Report Date: December 01, 1954 Pzge 10f2
g Sample ID : JX00006 SES
L B LabID : 8411095-13
Matrix :Soil
. Date Collected 1 11/01/94
I Date Received 11170494
5 Pronty : Rush
Collector : Clent
! Parameter Qualifier Resuit DL RL  Uxits DF Anslyst Date Time Batch M C
_ Radielogleal
I o Tetz]l Uraniua u 0.650  +/-0.0100 1.60 1.0 uvg/g 1.0 DGS 11/09/24 1343 56798 1 N
Gemma PHA - 10 fiems _
Cestum-137 0.145 +/-0.0408 0.0407 0.16) pClug 1.0 MDS 11/10/24 1050 57404 2 N
Potassium-40 1.68  +/-0541 0.458 ° 100 pCug ™~ - 1.0
| Rzdivm-226 ] 0.681 +/-0.103 0.0818 1.00 pCug 1.0
Radinm-228 J 0.828 +/-0.189 0.152 1.00 pCi./g 1.0
Thorium-228 J 0.910 +/-0.0721 0.0613 5.0 pCig 1.0
Toorium-230 J 0.681 +/-0.103 0.0818 1.00 pCig 1.0
Thorium-232 I 0.201 +/-0.0714 0.0608 2.00 pCig 1.0
. Thorium-234 u 0.933 +/- 142 139 500 pCug 1.0
' Ureninm-235 U 0.0423  +/-0.127 0.225 100 pCifg 1.0
- Uranium-238 u 0.933 +-1.42 139 500 plifg 1.0
i M = Method Method-Descriptlon
Ml . EPI-A-023
l M2 HASL 300
Notes:

The qualifiess in this report are defined as follows:
J indicates presence of anzlyte < RL (Repert Lizit)
Uindicates presence of analyte < DL {Detact Lizit)

P O Box 30712 » Charleston, SC 29417 « (803) 5556-8171 » Fax (803) 766-1178x0411095.13+
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% GENERAL ENGINEERING LABORATORIES

Meeting today's needs with a vision for tomorrow.

FL

Laboralary Cerllficatlons
STATE GEL E=]

ES7156/87294  ER7472/8745871

NG 233 ‘ ;
€ 1012 10582 l
™ 02934
4wy YA 00151
CERTIFICATE OF ANALYSIS WL 99988779
Client: Bechtel I
PO Box 350
Ozk Ridge, Tennessee 37851-0350 '
Contact: Ms. Lod Keller
Project Descrption: Cecil Field/TX I
cc: BECH00394 . Report Date: December 01, 1994 Page 20f2
Sample ID : TX00006 SFS l
M = Method Method-Description .
Ttis data report has been prepared 2nd reviewed .
in zccordance with Generzl Engineering Laboratories
s:zadard operating procedures, Please direc )
a0y questions to your Preject Manager, W' ter Seibert at (803) 762-7388. ﬂ
Aralytical Repert Specialist : ‘ I
PQ3Becx: O?i"-ChaﬂcsAon.SC:"‘H (SOJ) 556-8171 = Fox (803) 766- l]la9411095 135 O 09 8 l
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CERTIFICATE OF ANALYSIS

GENERAL ENGINEERING LABORATORIES

Meeting today's needs with a vision for :omorrow.

Laboralory Certifloulons

STATE GEL EPI

FL ES71567871%4  EST7472/87458
NC 33

5C 10120 10582

™ 02934

VA 00151

Wi 99988779

Client: Bechtel
PO Box 350 _
Qzk Ridge, Tennessee 37831-0350
Coptact: Ms. Lod Keller
Project Description: Cecil Field/JTX
l cc: BECH00394 Report Date: Tiecember 01, 1994 Page 1of2
I Sample ID : TX03007 SFS
- LabID 1 9411055-14
Matrix : Seil
Date Collected 1 116124
! Date Received D144
Priority : Rush
- Collector : Cliezt
! Parameter ‘ Qualifier Resuit - DL RL Units DF Agalyst Date Time Batch M C
‘ Radiciogical
I Totzl Urapium 132 +/-0.0200 1.00 1.03  uvgl/g 1.0 DGS 11/09/94 1345 56798 1| N
Gemma PHA - 10 iiems . . :
: Cesivm-137 0.376  +/-0.0534 K 0.0389 ° N 0.100 pCi/g 1.0 MDS 11/10/54 1133 57404 2 N
l Potassium-40 200  +/-0427 | 0314 100 pCis - 1.0
Radivm-226 J 0.529 +/-0.108 0.0722 1.00 pCug 1.0
Radinm-228 J 0914 +/- 0.165 0.111 1.00 pCig 1.0
’ Thofum-228 J 0.861 +/-0.0703 0.0542 500 pClg 1.0
! Thorum-230 J 0.529 +/-0.108 0.0722 1.00 pCig 1.0
Thorum-232 J 0.853  +/- 0.0696 0.0537 2.00 pCig 1.0
. Thorlum-234 J 141 +/-1.12 1.25 5.00 pCug 1.0
i Uraniem-235 u -0.00855 +/-0.121 0.210 1.00 pCug 1.0
Uranjum-238 J 141 +-1.12 1.25 5.00 pCig 1.0

o

M = Method Method-Description
M1 EPI-A-0Z3 .
M2 HASL 230

Notes:

- The qualifiers in this report are defined as follows:
] indicates presence pf ajalyte < RL (Report Limit)
U indicates presence of analyte < DL (Detzet Limit)

Promslom oo,

-

Vs
a3

P O Box 30712 - Charlesion, SCI3417 - (803) 556-8171 » Fax (803) 766-1 ]78-9411095_14.
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5 a GENERAL ENGINEERING LABORATORIES :
: . Laboralecy Certiffeatlons
< - U Meeting today’s needs with a vision for tomorrow. STATE GEL EP] .
K2 = : FL © ESTIS6MTIS4  ES747w5745 700
TOp L ogS NC 233 i
ATORY ‘ SC 10120 10582
: TN 02934
VA 00151 ‘
Client: Becktel l
PO Beox 350
Ozk Ridge, Tennesses 37851-0350 "
Contact: Ms. Lon Keller I
Project Description: Cecil Field/JX
cc: BECHO003¢4 Report Date: December 01, 1994 Page 20f2 l
Sample 1D : JXQO07 SFS I
M = Method Metbod-Description
This data report has been prepared and reviewed "
in accordance with General Engineering Laboratories I
stzndard operating procedures, Please direct
zny questions o your Project Manager, Winter Seibert at (803) 769-7388.

’ ,,.,Q__,.;‘/{CS;‘/—\‘

Analytica] Repert Specialist

4
4

P O Box 30712 + Charleston, SC 29417. (803) 556-8171 » Fax (803) 766- 11785411095, 4= '

?:"; D!
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GENERAL ENGINEERING LABORATORIES

Laboraiary Certlfications

Meeting today's nesds with a vision for 1omorrow. STATE GEL BBl
FL EX7156/87254 53"47337453
NC 233
sC 10120 10582
™ 02934
N VA 00151
CERTIFICATE OF ANALYSIS W1 99985779
Client: Bechtel
PO Box 350
Oak Ridge, Teonesses 378310350
Contact: Ms. Lod Keller
Project Description: Cecil Field/JX
cs: BECH00394 Report Date: December 01, 1954 Page 1ef2
Sample ID 1 JXGZX08 SFS
1abID 1841105503
Matrix : Soil
Date Collected $ 110124
Drate Received t 1176424
Pricddty : Rusz
Collector : Client
Persmeter Qualifler Resuit BL RL Ugits DF Anslvst Dale Time Batch M C
fedlologleal
Totzl Uranivm 18) 0.610 +/-001060 1.0 1.00  ug/g 1.0 DGS 11/09/54 1044 56721 1 N
Gemma PHA - 10 items ‘ :
Cesium-137 0.107  +/-0.0265 {0.0272 -~ 0.100 pCig . L0 MDS 11/09/54 1527 57403 2 N
Polzgsium-40 2.C8 +/-0.352 0.226 1.00 pCi/g 1.0 :
Radinm-226 J 0.502 +/-0.0629 0.0508 1,00 pCig 1.0
Radium-223 I 0.532  +/-0.0951 0.0787 1.00 pCig 1.0
Thortum-228 J 0.610 +/-0.0499 0.0383 5.00 pCig 1.0
horium-230 J 0502  +/-0.0629 0.0508 1.00 pCi/g 1.0
Thorium-232 J 0.605 +/-0.0495 0.0322 2.00 xXifg 1.0
Thorium-234 J 1.89 +/- 0.647 0.714 5.00 gCifg 1.0
Urznium-235 8] 0.108  +/-0.0257 0.153 1.00 Cifg 1.0
Uranium-238 J 1.89 +- 0.647 0.714 5.00 Xifg 1.0
M ethod Method-Description
M1 EPI-A-023
M2 HASL 33
Notes; . - :
The qLLﬁE’s in this 'eport ere defined =5 O”OWS
J indicates presence efamagta <RL (Report Limit)
U .nd.."“*es. presence of snalyte < DL (DatactLim™
T
DA
T T e TATIT . (-‘.,.1..,..,«.1 S mAA1T L /GATN RSARTTY L Tae 9NNV TAALTYTTIR A A e O
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22567-001-0006-001-01 I
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Frg . ‘
& % GENERAL ENGINEERING LABORATORIES '
T Laboralary Certllleallons L
- ra» . Meeting 1oday's needs with a vision Jfor romorrow. STATE GEL EoL.
.740 -‘v . FL E-3€3'7156:’87294 ES7472/87458
- NC 2
QATQR\‘E"E sC 10120 10582
_ ™ 02934
: v 00151
CERTIFICATE OF ANALYSIS W1 99938779
Client: Bechtel
PO Box 350
) Qzk Ridge, Tennessee 37831-3330
Contact: Ms. Lori Keller '
Project Description: Cecil Fleld/TX
ce: BECH00394 : Report Date: December 01, 1954 Page 20f2
Sample ID + JX00008 SFS
M = Method Method-Description

This data report has been prepared and reviewed

in sccordance with Generzl Engineering Laboratories

standard operaling procedures. Please direct

any questions to your Project Manager, Winter Seibert at (8B03) 769-7388.

Rt A @m I
Anzlyticel Report Specialist ’

O D 10715 2 Charimeran ©F 22117 ¢ FENTY £84,91 71 0 Tor 1 0ATY TAALTTTR
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GENERAL ENGINGRRANG kdd ORATORIES

Meeting today’s neec's with @ vision for tomorrow.

Laboratary Certlfications

STATE GEL Erl

ﬂ. MUMMAJ LTS
NC 233

sC 10120 10582

™ 02934

YA 00151

w1 99988TIR

CERTIFICATE OF ANALYSIS

Client: Bechte] ,
PO Box 350
Ozk Ridge, Tennesses 37831-0350
Contact: Ms. Lom Keller
Project Description: Cecil Field/TX
cc: BECHO0394 . ' . ‘Report Date; December 01, 1954 Page lof2
Sample ID + JH0OMM 8Pa
LabID 1 9411055-04
Matrix : Soil
Date Collected _ : 1170134
Date Received $11/04/24
Priority : Rush
Collector _ : Client
Parameler Qualifier Result DL - RL. Units DF Apsalyst Date Time Batch M C
N dlolegical
. r otal Uranium U 0320  +/-0.0100 1.00 1.00 uvg/g 1.0 DGS 11/09/4 1047 56721 1 N
CGamma PHA - 10 irerss o s ’
Cesium-137 J 0.0841 - +/-0.0298 0.0249 < 0100 pCVg 1.0 MDS 11/09/4 1536 57403 2 N
Potassium-40 ] L0324 40350 0.267 100 pCile 1.0
Radium-226 ] 0.367 +/-0.0880 0.0489 1.0 pCig 1.0
Radium-228 J 0350  +/-0.104 0.0933 1.00 pCug 1.0
Thorium-228 ] 0.369  +/-0.0595 0.0353 500 pCig 1.0
Trorium-230 J 0.367 +/-0.0880 0.0489 1.00 pCug 1.0
Thorinm-232 J 0.366 +/-0.0590 0.0350 2.00 pCug 1.0
" Trorium-234 J 1.11 +- 0387 0.327 500 pCig 1.0
Uraninm-235 J 0.124  +/-0.0933 0.119 1.00 pCifg 1.0
Urenium-238 ] 1.11  +/-0387 0.327 5.00 plig 1.0
M = Method - Method-Descriptlon
M1 EP] -A-023
M2 HASL 309
_Notesy .
The qualifiers in this report are defined 25 follows:
Jindicates presence of analyte ‘< RL (Report Limit) _
U indicates presence of analyte < DL (Detect Limit)
o
W
AL il .-X,;';",
PO Rov 7120 Charlasing SO T i8N 56,0151 L . samn. mee o me ‘ I : i
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GENERAL E\IGIVEER
o Meering today’s needs ml 1 4 i} M”ﬁf W{TV“_' ‘ ;ZA—E Gﬂ'mnﬁ ps'.g‘_fg‘usB
- : : L s¢ :;?ﬁ:o 10582
_— ) VA ggﬁi

99988779

OF ANALYSIS . W

CERTIFICATE

Client: Bechtel
PO Box 330
Ozk Ridge, Tennessee 378310350
Contacl: Ms. Lon Keller
Project Description: Cecil FieldJX
. Page 20f2

RePon Date: December 01, 1094

cc: BECH00394

Szmple ID . JX00019 SFS

Method-Description

3 = Method

separed and reviewed
| Engineering Laboralories
es. Please direct

Tais deta report bas been P
in accordance with Genera

ndard operating procedur
acy quesums tn your Project b

2.0

Analytical Repont Specizlist

0021

71 « Fax (803) 766-11739411095-087

\” Chm\eslon gC 28417 (30:,)536 -3

I A U Uy et b LY

p O Box 307

Mapager, Winter Seibest 2t (803) 749-7388. - ’ l
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GENERAL ENGINEERING LABORATORIES

Laboratory Certiflcallons

Meeting roday's needs with a vision for tomorraw. " STATE GEL Bl
FL  ES7156/87254  ES7472/87458
RNC 233
sc 10120 10582
N 02934
VA 00151
CERTIFICATE OF ANALYSIS  WI 99083719
Bechel
i PO Box 350
! Qazk Ridge, Tennesses 37831-0350
l Contact: Ms. Lot Keller
Project Description: Cecil Field/IX
l cc: BECHOQ0394 : Report Date:  December 01, 1994 : Page lof2
_ Sample ID 1 JX00020 SFS
LabID - : 941109512
3 Matrix  Sedl
Data Collected 1110254
- Dazte Received 11EER4
. Priority : : Rush
Collector I LER
' Parameter Qualifier Result DL RL Unls DF Analyst Date Time Datch M C
Radlological
Gk, Totzl Uranicm (¥ 500 = 0LlLG i Los vps 1) Dhs Mdasd liul I8:L LM
. Gomma PHA - I0 items
- Cesivm-137 0.161 /- 0.0274 - 0.0245 2.100 pCug 1.0 MDS 1171094 1047 37404 2 N
Potassinm-40 223 +/-0.385 i 0272 N 1.00 pCug 1.0
Radium-226 bt D434 +/-0.0674 ' 0.0543 - 100 pCis - 1.0
» Radivm-228 J 0.736  +/-0.110 0.0877 1.0) pCig 1.0
Thorium-228 J 0.803  +/- 0.0560 0.0452 500 pCig 1.0
Thorium-230 J 0454 +/.0.0674 0.0543 1.00 pCug 1.0
. Thorium-232 J 0.795  +/. 0.0555 0.0449 2.00 pCig 1.0
Thorium-234 J 218 +/-0.861 0.759 5.00 Qg 1.0
. Uranjum-235 U 0.0543 +-0.137 0.168 1.00 pCig 1.0
l Urzninm-238 J 2.18 +/-0.861 0.799 50 pClg 1.0
l M = Method . Method-Description
. M1 o EPI -A-C23
M2 HASL 30

Netes: ’
The qualifiers in this repert are defined as follows:

.  Jindicates presence of analyte < RL (Report Lircdn)
U indicates presence of anelyte < DL (Detect Li=iy)

| R
P O Box 30712 - Charleston, 8C 28417 = (803) 556-8171 » Fax (803) 766-! 1784c411005.12% O O 2 6
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GENERAL ENGINEERING LABORATORIES

Meering today’s reeds with a vision for tomorrow.

Laboratory Cerilficatfons

STATE GEL - Bl -7
FL ESTISGBTIN  ESTATOE7458. "
NC 233 O
sC 10120 10582
T 0934
5 VA 00151 .
- CERTIFICATE OF ANALYSIS W1 99988779 1
Client: Bechta] '
PO Box 350
Ozk Ridge, Tennesses 37851-0350
Contact: Ms. Lon Keller '
Project Description: Cecil Field/TX
ce: BECH00394 - Report Date: December 01, 1994 Page 20f2 I
Sample ID 1 JXOE20 SES l
M = Method ' Method-Description
This data report has been prepared and reviewed .
in accordance with General Engineering Leboratorjes .
standard operating procedures. Please direct o
any questions 10 your Project Manager, Winter Seibert 2t (803) 769-7388.
Lg o Docor —;4/- CC/);/\__
Anzlytical Report Specialist i N ’ .
).
P O Box 30712 - Charles(on SC 29417 »*(803) 536-8171 = Fax (803) 766-1179411095.12+ O O ) W

? ‘ Provcdoa ren sl paper
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APPENDIX C

SURVEY METER SOURCE CHECK LOG

Januzry 4, 1995 12:25pm




Attachment 7.2

RADIOLOGICAL SURVEY INSTRUMENT SCr. Z..ow
CALIBRATION, MAINTENANCE, AND USE Rev: ©
: Date: July 1, 1984
Page: 7

SOURCE CHECK LOG |
Meter - Model 19 o ~ Serial No. 109845
Detector - Model A (R Metem) Serial No. Wt |
Calibrated io-Xc9y Due s~so—a O 42645
Source Nucﬁde Cs 137 Se-n'al No. &6 -G 1389
Activity |aci  pE =42 Units 2. 2% €% JpPm _
Date/ Background Source Check Response Comments OK/By
Time (cpm, mR/hr) (cpm, mR/Rr) |- Factor (RF)
=1 - 94 L uw i5c /z/¢ ol
07 ye j
- 2> 94 Lun 15 jve | on
e v 1 —
Sl 18) 5 jel) |
R Bl 3
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o Y I N Y S 2
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RADIOLOGICAL SURVEY INSTRUMENT

SDoMILQUE Pl

M
P

_ SOP: 2.1.110€ '
CALIBRATION, MAINTENANCE, AND USE Rev: ©
: Date: July 1, 1684
- Page: 7 .
 Attachment 7.2
' SOURCE CHECK LOG .
Meter - Model 2+ 719 " Serial No, 1042979 .
Detector - Model ‘¥ Serial No. W\ |
Calibrated '® > 74 Due y-go -4 '
T . * H.- . )
Source Nuclide €s/37 Serial No. o¢ *G4 T 12€@
4
Activity |« Units 9.22 &~ P l
Date/ Background Source Ckeck Response Comments OK/By '
Time {cpm, mR/kr) (cpm, mR'kr} |- Facor (RF) _ : .
1-19-94 WY/ Wy Y TR - ) l
o 3w s I 4o Y I -
- I\- § - l
{ Ton 4 >
HERE P Sn: 170 IR 195 yut :
1A 2290 e '
0eD? e | o W4 r
13 -2%3-54 Fro q
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T e, N
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T l
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-
-
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y \ | g l
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RADIOLOGICAL SURVEY INSTRUMENT SOFT T
CALIERATION, MAINTENANCE, AND USE Rev: 0
Date: July 1, 1984
Page: 7
fﬂt o | ' '.Attgchlnent 7.2
. SOURCE CHECK LOG
Meter - Model /7 " Serial No. 1098 %%
Detector:- Modél na © Serial No. ¥
Calibrated 1o a4 Due u__.m-‘:is« g- 7.0—01%
Source Nuclide ¢s/>7 ' sg[—ial No. Fry2-q¢ 7 138E
Activity 2 Units L, yy 2% cpm
Date/ Background Source Check Response Comments OKJBYj
Time (cpm, mR/hr) (cpm, mR/hr) |- Factor (RF) :
12- 5 -Qy AR/Hr Wit “uRf iy Vs Souren wav i —
13800 o oz 224 ALL «qf2 )”f’l | e
126 G | TN ]
ol oy 330 126 \ P
= 30 330 | P
obos no 22 | 3'3&.\' / : *‘P
11-12 -9y _ ' Y v
A b S 332 70
12 1> 94 \ v
nbow L] 230 230 7
Y2 - Gy : _ X v
00 < 330 3 30 - 7
1235 - 94 . . . X _. \./
o100 4 | 320 2100 ' P
e | ' | / | -
oobey A - e 23 ' | -
127209 | g | 2yo 300 / wf}
Cled : _
12-21-9 240 20 \ tn
BLo0 " S v e

L b
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RADIOLOGICAL SURVEY INSTRUMENT
Q

CALIBRATION, MAINTENANCE, AND USE Rev:
Date: July 1, 1984

Page: 7

Attachment 7.2

l
[ ' SOURCE CHECK LOG '
Meter - Model |  Serial No. 1649 3
Detector - Model NA Serial No. mw '
Calibrated 1o 20-9¢ Due &-2>-495
Source Nuclide ¢, 137 Serial No. 1z-94 #7339 '
Activity 2 ac! Units . uu e& o om _,
Date/ Background Source Check Rfsponse Comments =~ OK/By .
Time (cpm, mR/Ar) | (cpm, mR/br) |- Factor (RF) :
lz;:j;q"{ : "/*—'3/*"’- 320 3O - l
12-27- 54 )~ '
oleay Y T30 I :
12-24-94 - '
I -\ 3o YO
- 2-G4
o T o | "_SLl\t-;A - o '
12-28-54" ) - -
i D50 B0 vl _ '
[-4- §5 ' "
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RADICLCGICAL SURVEY [NSTRUMENT

. CALIBRATION, MAINTENANCE, AND USE Rev: o
Date: July 1, 1984
: Page: 7
'fﬁ\* - Attachment 7.2
l SOURCE CHECK LOG
- Meter - Model 19 _‘Serial No. q5487
. Detector - Model W (wR Mewem) Serial No. ¥y
Calibrated ;0-3 ~4¢ Due.tie 28U (20 45
' Source Nuclide Cs /37 Se.rial No. 0¢~94 133¢
I Activity uel RFE = 235 Units 2.3 €€ 2lom
Date/ Background Soux;ce Check Resl}onse Comments OK/By
Time (cpm(mﬁl? (cpm, mR/hr} |- Factor (RF)
} I -1 ~-94 .: h' ore
l 0720 oy a/&/;r 20 ullh 7-'—34&4/77/5»-* e
W- 2-94 I Jolid
' n7 x> o e il 240w/ |23 54k ,5?.
n - Y | v
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RADIOLOGICAL SURVEY INSTRUMENT
CALIBRATION, MAINTENANCE, AND USE

* Attachment 7.2

L

SCr:

Rev:
Date:
Page:

2.1.110-C
0
July 1, 1884
7

Meter - Model 14
Detector - Model

Calibrated 63 Gt |

Source Nucﬁﬁe Car’?r

SOURCE CHECK LOG

‘ _Serial No. 63487
Serial No. .

Wi '
Due &—74— Y ~75-45
Serial No. 6¢- 941388

Units 2-22 EL DeM,

L

Activity 1 «c
Date/ Background | Source Check | Response Comments OK/By
Time (cpm, mR/hr) | (cpm, mR/r) |- Factor (RF)
198y | v we /e e -
. e
Cldw ! z35 z4L ;
v~ i~ T —
'Oé_%:‘: “ PN PR Y //
h-22-94 -
ALIO q Z to 255 Y
11-23°94 . o
oG2S % zGo | =4 T r
- 18- Gy _
062> L 2 6o 2 5§l
- 299y
ob 2o L-{ 26 L5 &
1-30-9¢
Lo L L5 2w s
12-0- 3y
obye b x§¢ Aus
i2- 5-9y '_ : :
~bro L 26 285
12-¢-99 | - 26 V%P,J a
b Sc6 597 i) Soaree
\2-7-94
G0 | Y se0 520 | e Suwver
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RADIOLOGICAL SURVEY INSTRUMENT
CALIBRATION, MAINTENANCE, AND USE

X  pe—

Page: 7

Attachment 7.2

S0r: 2.1.110-C

Rev: 0
Date: July 1, 1994

SOURCE CHECK LOG
Meter - Model L-14 . Serial No. 454y
Detector - Model nvr Serial No. nw- S
Calibrated 10-20-49Y | ' Due ~a—50~ Q-2 0-95
Source Nuclide Cas? Serial No. 0\2-Gy- H 1282 '
Activity S«ci Units 1,1 v €% o
Date/ Background Source Check Response - Comments | OK/By
Time (cpm, mR/hr) (cpm, mR/hr) [ Factor (RF) .
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Page: 7

Meter - Model L'-a%‘ (e -19
Detector - Model #"
Calibrated 10-30- 74

Source Nuclide <si37

SOURCE CHECK LOG

- Serial No. 454 29
Serial No. "V
Due ti- #0-99
Serial No. o12-94 ©138%

Units 4, uy & ¢ olon

Activity 2 wci
Date/ Background Source Check Respome Comments OK/By
Time (cpm, mR/hr) (cpm, mR/hr) | -.Factor (RF) :
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- Attachment 7.2
SOURCE CHECK LOG ¢ 56+
Meter - Model 222\ | “Serial No. 4943 of
Detector - Model t4-10 (2%2 NaT) Serial No. )5 7
Calibrated je-3<~ %4 Due y- 25 - 4
Source Nuclid;e_c.ﬁ /37 Se-rial No.ol 59 13%¢
Activity | ¢ e Units 2.22 € Jon
Date/ Background Source Check Response Comments | OK/By
Time (cpm, mR/hr) | (cpm, mR/hr) |- Factor (RF)
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Attachment 7.2 '
SOURCE CHECK LOG '
Meter - Model 222\ " Serial No.§7 &3 |
Detector - Model BY9-'% Serial No. 765 ! S ‘l
Calibrated 10~ 8+ 74 Due ¢]-3°-95%5 l
Source Nuclide ¢s137 Serial No. o¢-94-/38%
Activity | uei Units 2.22¢¢ .
Date/ Background | Source Check Response Comments OK/By
Time (cpm, mR/hr) (¢cpm, mR/br) |- Factor (RF) .
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SOURCE CHECK LOG
Meter - Model 2223y . Serial No. §7832¢
Detector - Model da-/e Serial No. % [ ST |
Calibrated io-2e-9¢ _ Due-i=20=9¢ Lgs—nif-20-98
Source Nuclide Cs 137 Serjal No. /2-G4 73¢9
Activity 2 ues Units o7, oy 2% ./,
Date/ Background | Source Check | Respomse Comments OK/By
Time (cpm, mR/hr) (cpm, mR/hr) |- Factor (RF) -
f o Waw P (T ¢.C,-nc, \/
‘l‘g'q(‘( AsiD Dewr ot
35¢ NN 526 00 @ O’ ¥
12- 6-98 | 30\ - v’
chre | DS o |[BH1G80 10N P
i2-7-a4 | v’
YA oot $4v,58  |0azg P
i2-8 94
ob.io Sy Su Be O P
\2"\?_‘(17-( ‘51_”5‘5)‘
ol oo NN= Siia O 12| 2
12-13- 94 \
pbeo 36 3 533527 o1l 7
172-14-94 ‘
e 3539 53555 | g/ F
12 15979y
07 Lamds £36728 | d.1i59 A
12648 | B~
b g R Lo 693 D] f’/ |
2-26-9 . .. ‘
obe 3733 539503 1204 T P
v’
(2-2\-4y4
- _ 7 .
e L7 2- 548245 he  ° /




RADIOLOGICAL SURVEY INSTRUMENT SCP: 2.1.110-C
CALIBRATION, MAINTENANCE, AND USE Rev:' 0 '
Date: July 1, 1384
Page: 7 _
- Attachment 7.2 '
' SOURCE CHECK LOG ]
Meter N Model 2221 - " Serial No. 9783 ¢
Detector - Model “/<-° Serial No. (37 l
Calibrated _ Due
Source Nudidé Serial No. '
Activity 2 (e Units - ~. 499 & 6 dew l
Date/ Background | Source Check | Response Comments OK/By '
. Tir:_xe (cpm, mR/hr) (cpma, mR/br) |- Factor (RF) :
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Attachment 7.2
SOURCE CHECK LOG
1 ' - Meter - Model 222\ | " Serial No. 99/36
Detector - Model Yu-1e (2%x3 " N«T)  SedalNo. /£5
§ Calibrated 1o~ 7>~ - Due 1- a5- 95
} Source Nuclide C= /™7 . Serial No. 64 - 4 /3 8¢,
. Activity /ucs Units 2.22 ¢ o/pm
Date/ Background | Source Check | Response Comments OK/By
l Time (cpm, mR/Er) | (cpm, mR/Ar) |- Factor (RF)
- 1- Gy o <
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~ Attachment 7.2
' SOURCE CHECK LOG
Meter - Model 222\ ‘ Serial No, Q43¢
Detector - Model 141 © Serial No. /¢ %
Calibrated 10~ 2 - 94 Due 4-9©- 9%
Source Nuclide ¢s7 737 Serial No. 6- 74 1388
Activity | wei ‘Units 2.22 ¢¢
Date/ Background | Source Check | Response Comments OE/By
Time (¢pm, mR/hr) (cpm, mR/br) |- Factor (RF)
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2.1.110-C

0

July 1, 1984
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Meter - Model Z 27|
Detector - Model Liy~t(o

Calibrated 10 - 2o-Gy

Source Nuclide C<ix?
Activity 2 el

SOURCE CHECK LOG
- Serial No. 9913 G
Serial No. G 5

Serial No. j7-64 # 2 (29
Units u:quiaa;w

Due—t—:i-—%l——“%é-aﬁ (o-28 5y

Comments

Date/ Background Source Chec,’-cj Respon.se OK/By
Time (cpm, mR/hr) (cpm, mR/br) |- Factor (RF) ‘

v1- 9y oo o Al Sewren warh ot "

75 1530 | 2000 254 27 |o6t5d. 7
(2. 2.5y ll
Y2-)- 44 2215 w47 LG | 0.06T £
2-%- Gy vl

cbes | 2230 212060 [ 007 r

\2-12 Gy ‘ 0-.0687 "

Sl iy 3073 ¢ | S5 P
21 Gy 057 -

oleo 2395 23260 B2 v
12 - Cu —

sbor 12390 [BiJew |GLFL - |

i2-15-94 v

IR 217‘/_ 3 Y250 3703 7
i2- 16-94 : —
s fow 22\ G 12euyn? 0679 | A
| 2- 206Gl | v
sb | 2778 |misarg 12695 £

iz - 284 /o -

ples 246 31663 | 207 il
172294 ¥, <

obes 28 RG 211649 | £q7 P ]




RADIOLOGICAL SURVEY INSTRUMENT

SCFP:

CALIBRATION, MAINTENANCE, AND USE Rev:
Date: July 1, 1984
Page:
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- SOURCE CHECK LOG
Meter - Model 2271 | - Serial No. {13 ¢
Detector - Mode] 4u-= Serial No. &5
Calibrated
Source Nudidé Se.ﬁ'al No.
Activity
Date/ Background Source Check R&sponse Comments OX/By
Time (cpm, mR/hr) (cpm, mR/br) |- Factor (RF) :
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Attachment 7.2
SOURCE CHECK LOG
Meter - Model 222\ Serial No. /2204 §
Detector - Model 4345 (Acpua Sewmwaroa) Serial No. 655 844 [e64)
Calibrated ic~#>" %4 Due 4 =2<-94
Source Nuclide 74 23- Serial No. 54 7Tk 4632 /49
CActivity /(. 9o®  RFz 0,153/ Units o/
Date/ Background Source Chezk Resp-ouse Comments OK/By.
Time (cpm, mR/hr) (cpm, mRAr) | -.Factor (RF) .
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CALIBRATION, MAINTENANCE, AND USE
. : Date: July 1, 1934 l
Page: 7
~Attachment 7.2 '
' SOURCE CHECK LOG .

Meter - Model tuvocug 122 Serial No. /0Z o¥5§

Detector - Model 'L!B-g_s o Serial No. --09504¢_(@¢¢,) '
Calibrated ;0.2 0 .94 : _ Due Of20-55

Source Nuclide Th zzp Serial No. 94 Th 4703709 '

Activity . /&, Qoo . ~ Units p.o.~1. _

Date/ - Background | Source Check | Response Comments OK/By l

____Time (cpm, mR/hr iq_JLm, mR/hr) |- .Factor (Rﬂ_ | : _
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Attachment 7.2
: SOURCE CHECK LOG
Meter - Model LUt Livm 22,7 \ . Serial No. 162 649
Detector - Model 4 - (, 5 Serial No. 0] sadd CUC"‘O
Calibrated | _o ¢ _qy Due o] ~28-~9S
“Source Nuchde Th 230 Senal No. Th 476309
Activity 14, 800 Unis 2
Date/ Background Source Check Rﬂsponse Comments OK/By
| Time (cpm, mR/hr) (cpm, mR/Ar) |- Factor (RF) '
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RADIOLOGICAL SURVEY INSTRUMENT

CALIBRATION, MAINTENANCE, AND USE Rev: 0

Date: July 1, 1934

Page: 7

SOP: 2.1.110-C

SOURCE CHECK LOG -
‘Serial No. 117343
Serial No. /1 68 72

Meter - Model 2 2721
Detector - Model 4u< (PAQLN\AE érM)

IRERAL |
. '

Calibrated io- #1- 94 Due {o-21-95
Source Nuclide 57 77 Se.ﬁal No. 2225~ 9/
Activity iyo | 0275 pugut Units /) pm
Date/ Background Source Check Response Comments OK/By
Time (cpm, mR/hr) (cpm, mR/Lr) |- Factor (RF) :
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SOURCE CHECK LOG

Meter - ModelLUDL~ 2221

Detector - Model l_\q e

Calibrated 1¢s -21 -9

_Source Nuclide S« 20

 Serial No. 11732
© SerialNo. 114G 872
| Due (o -21-95

SérialNo. Izz’s‘s-‘?/

Activity {0/ (» Units P& -

Date/ Background | Source Check Response Comments OK/By
Time | (cpm,mRAr) | Cpm omREn) | Remor@D | -
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RADIOLOGICAL SURVEY INSTRUMENT SOP: 2.1.110C
CALIBRATION, MAINTENANCE, AND USE Rev: 0© '
Date: July 1, 18284
Page: 7 i
" Attachment 7.2 I
' SOURCE CHECK LOG |
Meter - Model 222) | © Serial No. /7364 .
Detector - Model 44 -G (Paceaxe M) Serial No. 1716278 '
Calibrated 1o~ i~ 74 Due [o-21 =95
Source Nuclide Sr9¢ Seﬁal No.z225 -7 l
Activity r/cif Units ./pm
Date/ Background Source Check | ~Response Comments OK/By l
Time (cpm, mR/hr) (cpm, mR/hr) |- Factor REF) .
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Page: 7
Attachment 7.2
SOURCE CHECK LOG
Meter - Model iudbio 222 Serial No. | 173606
Detector - Model 4.9 ' Senal No. (/6878
Calibrated io-21-94 Due /o-2(4895
Source Nur_lic‘ie Sy 90 Sém’al No. 22359
Activity 4ot Units  D.p.47.
. Date/ Background Source Check Rsp-onsc Comments OB/By
Time (cpm, mR/hr) | (cpm, mR/Ar) |- Factor (RF) i
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Page: 7

‘Meter - Model Lunlum 2221
ﬁ_etettor - Model il ._q'
Calibrated 1 0 -2 |-
_Source Nuclide Sv\ T0

SOURCE CHECK LOG
" SerialNo. 11 7300
* Serial No. 110578

Serial No. 223%5~41

Due [y~ 21=-85

Activity {01 Units D™
_ Date/ Background Source Check Response Comments
Time (cpm, mR/hr) (cpm, mR/Er) | -Factor (RF)
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B Attachment 7.2

SOURCE CHECK LOG ©”
Meter - Model Lu.A 223] | - Serial No. [0 888 |
Detector - Model Lud uy-9 - (Papcans <) Serial No. 116881
Calibrated - 21 =14 : Duejo-2) -5
Source Nuclicie Sr\, -4 Se-rial No. 2235 Y
Activity&@ Yoll _ * Units cf pra
Date/ Backgmund Source Check Response Comments OK/By
Time (p) mR/Ar) | (pm) mR/hr) |- Factor RF)
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SOURCE CHECK LOG
Meter - Model LUQLQM 2272 | B Serial No. 10888 I
Detector - Model tuo yyg =  SerialNo. .[[ (88l
Calibrated 1o-24-9¢ : Due /o 2-95
Source Nuc.h'd‘e S.;\, Se Se;rial No. 2235-9§
Activity ol ‘ Units ...
Date/ Background Source Check Response Comments OK/By
Time (cpm, mR/hr) (cpm, mR/hr) | - Factor (RF)
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~ Attachment 7.2
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Interoffice Memorandum
To H. Bauer " Fiie No.
Subject Portable Survey Instrument Response Date February 3, 1995
to Residual Radium-226 Activity
From E. Walker
of Navy RAC
Copies To R. B. Barber At QOak Ridge et 2202
R L. Freemermazn
M. H. Haghighi
E. M. McNzmee

To characterize the residual radium-226 activity in situ 2t NAS-JAX, the field instrument
readings must be combined with a conversion facter appropnate to the geometry of the
residual source, Forradium-226, gerama measurement is the most sensitive technique for
characterization. Two portable survey meters are utilized for gamma measurement on this
site:

o 2" x 27 Naf detector; Ludlum 44-190
e  MicroR Meter: Ludlum—l_‘?

Two in situ source configurations havz been considered in the dctenmnc_t‘on of conversion
factors: ‘

» distributed (infinite) source
e point source

A. Distributed Source Response”

The primary instrument to be used for final verification shall be the 2” x 2” Nal detector. The
MicroR Meter may be used to suppoert the conclusions based on the 2" x 2" Nal detector.
For performing final verificatin surveys, assume that the residual activity is comprised of an
infinite source of uniform activity distribution The response of the 2% x 2™ Nal detector to
radium-226 uniformly distributed in tke soil is shown on Figure 1. The normal protecel is to
measure on the surface—the upper response curve. Note frem this curve that for large

. excavations (> 5m radius), the response of the detector is approximately:

_ 950cpm
(pCi ! grm)



February 6, 1995
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The criteria for unrestricted release (S S pCl/gm) would be met for a 2”7 x 2" Nal detector
response of

R, < 4,750 cpm above background

This curve may also be used to approximate the radium content of excavated material. For
example, an excavated volume of 1 f, reading 15,000 cpm above background, could be
established by:

500cpm

K (pCi [l gm)

D(PC’] = 15,000cpm / SC0cpm pCil gm=30pCi/ g
g7?1

The response of the MicroR maeter is based on the relationships derived from the background
comparison with the Reuter-Stokes pressurized ion chamber. These relationships were 2s
follows:

1

0.76 Dy (}LR/hr)

Meter No. 109899 R, = 0.53 Dy (pR/hr) }

Meter No. 95487 R,

The measured dose rates (Dy) from the instrument response (R.) may then be converted into
an equivalent infinite source of radium-226 using a conversion factor estimated from the

shielding code - Microshield:

_ g R

Ty
(pCi / gm)

_For meter No._ 95487

(pCi) _ R,(uR1hr) _
s, “8aT = 077R,

A MicroR meter readmg of 10 pR/hr sbove background would be eqawalent to a res;du al’
d1stnbuted activity of

IMEOC2 (22/02/55)




UG

February 6, 1955
Page 3

" NOTE:. Thls protocol is only vahd for ¢ mﬁmtc sources and should not be used to estimare
. actmtxes in excavated rnatenal : o

: B Pomt SourceResponse "

Conversion factors were derived for both the 27 x 2" Nal dctector and the MicroR meter for
estimating the amount of activity in a radium-226 point source. These relationships were
derived from point source attenuation theory and the response of each meter to a cesium-137
point source. These response relationships are shown on Figure 2 for the 2” x 27 Nal
detector and on Figure 3 for the MicroR meter, Note that for both detectors, the measured
response deviates from theoritical point source theory at distances appreaching contact with
the source. This is due to “finite” detector volume, which approaches a point with increasing
distance from the soure until the efective source-detector geometry is point-point
(theoretical). When using these curves 1o estimate the activity of & point scurce from the
meter reading, the curves labeled “response” should be used. For example, 2 27 x 2" N
detector on “contact” with an unshislded point source “device” that is reading 70,000 cpm
above background will result in an estimated source activity of

70,000cpm

= - 2 1
®  35000cpm/ i HC

It should be noted that this protocel will not be applicable for estimating the amount of
activity in a point source that is shielded (e g, buried). To use-an zpproach such as this, the
contact readings of the hot spot areas in the PSCs would require correlation with supplimental
measurements, taken zt distances above the surface (e.g., 1.0 ft and 3.0 ft). The normal
procedure for subsurface characterization is borehole logging, which was outside.the scope of

this task.

If you have further questions on this, call me at (615) 220.2202.
E. Walker

/s

IMQQO2 (020295}
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