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FINAL STATUS SURVEY SUMMARY REPORT

Survey Unit:
F8130441, Pump Alley North and East Walls below -25°9”

Survey Unit Description: . , ‘

Operating History: The Auxiliary Building is a reinforced concrete structure that
contained the RadWaste processing and supporting systems. The building contained six
main elevations. Residual radioactive material was known to be present on all levels of
the interior of the building. Operating records and the HSA document several events
with the potential for a release of radioactivity inside this structure.

Site Characterization: Direct measurements were made of each of the interior elevation
surfaces as well as the exterior surfaces of the structure. These measurements confirmed
the presence of plant-derived radionuclides. Direct measurements on the —29’ elevation
showed a mean gross activity level of 544,756 dpm/100 cm? and a maximum value of
11,370,000 dpm/100 cm? Based on the classification procedure (DSIP-0020) and levels
of gross activity reported, the north and east walls of Pump Alley below 25°9” were
determined to be a Class 1 area. '

HSA Events: HSA Report pg. 63.

Survey Unit Désign Information:

The Survey Unit Design Parameters are presented in Table 1 below. The survey unit and
measurement locations are depicted on the maps in Attachment 1. Direct measurement
locations were determined using a random-start, fixed grid pattern and 165 m? were -
scanned for 100% coverage. Samples of removable contamination were collected at each
direct measurement location. The instrumentation used for the survey along with the
MDC values are listed in Tables 2-1 and 2-2 in Attachment 2.
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Table 1. Survey Unit Design Parameters

Survey Design Value Comment
. Parameter .
Survey Area: F813 | Pump Alley North and East
. ’ Walls below -25'9"
Survey Unit: 0441 Structure Surface
, Class: 1 LTP Table 5-4
SU Area (m?:" 164.6 |- ,
- Evaluator: ‘D.A.Tallman
DCGL (dpm/100 cm?): 43000 Gross Activity DCGL
Area Factor: 3.5 Class 1
Design DCGLemc 154285 Class 1
(dpm/100 cm?): - _
LBGR (dpm/100 cm?): 21500 Default = 50% DCGL
Design Sigma (dpm/100 cm?): 10204
Type I Error: 0.05
Type II Error: - 0.05
Predominant Nuclide: Cs-137
Sample Area (m%): 6.86 Class 1
Scan Area (m%: 165 |
Scan Coverage (%): 100% |- Class 1
Zig: 1.645
Zyg: 1.645
) Sign P: 0.97725
Calculated Relative Shift: 2.1 : .
Relative Shift Used: 2.0 | Uses 3.0 if Relative Shift is
N-Value: 12 ‘
Design N-Value + 20%: 15 NUREG-1575 Table 5-5
Design Min Samples N: 24 ' Class 1
' Grid Spacing L: 2.6 Class 1
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Survey Results:

A total of 39 direct measurements were made in F8130441. The results including mean,
median, standard deviation and range are shown in Table 2. All direct measurements
were less than the DCGL. Multiple scan measurements indicated areas of elevated
activity. Scan activity ranged from 1966 to 666520 dpm/100 cm?, based on a surveyor
efficiency of 0.5 and no background subtracted. Samples for removable surface activity
were all less than 10% of the DCGL as shown in Table 3. Removable surface activity
samples were counted for alpha activity and none was detected at the MDC shown in
Table 2-1 of Attachment 2.
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Table 2. Direct Measurement Results

Measurement ID

Gross Activi
(dpm/100 cm*®)

F8130441-C0001BD 1509
F8130441-C0002BD 1344
F8130441-C0003BD 1525
F8130441-C0004BD 1478
F8130441-C0005BD 1587
F8130441-C0006BD 1681
" F8130441-C0007BD 1608
F8130441-C0008BD 1940
F8130441-C0009BD 1660
F8130441-C0010BD 1582
F8130441-C0011BD 1608
F8130441-C0012BD 1660
F8130441-C0013BD 1624
F8130441-C0014BD 1707
F8130441-C0015BD 1525
F8130441-C0016BD 1587
F8130441-C0017BD 1779
F8130441-C0018BD 2822
F8130441-C0019BD 1655
F8130441-C0020BD 2588
F8130441-C0021BD 1556
F8130441-C0022BD 1618
F8130441-C0023BD . 2282
F8130441-C0024BD 1748
F8130441-C0025BD 1655
F8130441-C0026BD 1701
F8130441-C0027BD 2594
F8130441-C0028BD 1598
F8130441-C0029BD 2148
F8130441-C0030BD 1935
F8130441-C0031BD . 2734
F8130441-C0032BD 1826
. F8130441-C0033BD 1733
F8130441-C0034BD 1727
F8130441-C0035BD 1935
F8130441-C0036BD 1738
F8130441-C0037BD 1779
F8130441-C0038BD 3823
F8130441-C00398BD 4124
Mean: 1916

Median: 1701

Standard Deviation: 598
1344 - 4124

Range:
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Table 3. Removable Surface Activity Results

Measurement ID Surface Beta Activity
(dpm/100 cm?)

F8130441C0001SM -3.63
F8130441C0002SM -2.24
F8130441C0003SM -3.53
- F8130441C0004SM -2.24
F8130441C0005SM , 1.64
F8130441C0006SM -0.95
F8130441C0007SM -4.82
F8130441C0008SM -4.82
F8130441C0009SM | 0.34
F8130441C0010SM ‘ 0.34
F8130441C0011SM v -2.24
F8130441C0012SM -3.53
F8130441C0013SM -2.24
F8130441C0014SM ' -3.53
F8130441C0015SM -2.24
F8130441C0016SM -3.53
F8130441C0017SM : 2.93
F8130441C0018SM : -3.53
F8130441C0019SM -4.82
F8130441C0020SM -4.82
F8130441C0021SM -3.53
- F8130441C0022SM -2.24
F8130441C0023SM 1.64
F8130441C0024SM -2.24
F8130441C0025SM 0.34
F8130441C0026SM -0.95
F8130441C0027SM , -2.24
F8130441C0028SM -4.82
F8130441C0029SM ' _ 2.93
F8130441C0030SM _ -2.24
‘F8130441C0031SM - 0.34
F8130441C0032SM -3.53
F8130441C0033SM° 0.34
F8130441C0034SM 0.34
F8130441C0035SM -3.53
F8130441C0036SM -0.95
F8130441C0037SM 55.88
F8130441C0038SM 18.42
F8130441C0039SM 422
- Mean: ' 0.28
Median: -2.24
Standard Deviation: 9.97
Range: -4.82 to 55.88
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Survey Unit Data Assessment:

The survey design required 39 direct measurements for the Sign Test. The critical value
and the results of the Sign Test are presented in Table 4. The sample mean and median
values were less than the DCGL. The sample standard deviation was less than the design
standard deviation so no additional samples were required. '
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Table 4. Data Assessment Results

Survey Results Parameter Value Comment
Material Background Used (dpm/100 cm?): N/A .
Ambient Background Used (dpm/100 cm?): N/A | Average Ambient BKG =0

Actual Direct Measurements (N): | 39
Median (dpm/100 cm?): ~ 1701
Mean (dpm/100 cm?): 1916
Direct Measurement Standard Deviation 598
_ . (dpm/100 cm?):
Total Standard Deviation (dpm/100 cm?): 598 Based on samples and
' backgrounds.
Maximum (dpm/100 cm?): 4124
Material Type: N/A Background Subtract Not
Applied
Sign Test Final N Value: 39 |
S+ Value: 39
Critical Value: 25
Sufficient Samples Collected: Yes
" Maximum Value < DCGL: Yes
Median Value < DCGL: Yes
Mean Value < DCGL: Yes
Maximum Value < DCGLemc: Yes Class 1
Total Standard Deviation <= Sigma: Yes
Pass the Sign Test? Yes
Reject the Null Hypothesis? Yes
Does the Survey Unit Pass All Criteria? Yes
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Survey Unit Investigations and Results: |

Fifteen (15) investigations (scan grids 01, 21, 43, 93, 94, 95, 157, & 164 plus scan
junctures 025BS, 08GS, 09GS, 11GS, 21GS, 22GS, & 23GS) were-required for the scan
measurements and the results are reported in Attachment 3. The EMC unity rule was not
exceeded as shown in Table 3-1.

ALARA Statement: _

As stated in Chapter 4 of the LTP, as long as the residual activity within the survey unit is
less than the DCGL (i.e. the survey unit average activity is less than the DCGL and the
EMC criterion has been met), the ALARA criterion has been met.

Changes in Initial Survey Unit Assumptions:

The survey unit was designed as a Class 1 structure survey and the sample results are
consistent with that classification. The variability of the survey results 'was less than the
characterization data used for survey design. Areas of elevated activity were detected and
evaluated as shown in Attachment 3. Therefore the EMC criterion was met.

Conclusion:

The FSS of this survey unit was properly designed as a Class 1 survey based on Table 5-4
of the LTP. The required number of direct measurements was made and the scan
coverage met the requirement of Table 5-6 of the LTP. No direct measurements exceeded
the DCGL of 43000 dpm/100 cm? and none of the removable surface activity
measurements exceeded 10% of the DCGL. The 1nvest1gat10ns requlred were performed
and documented.

The direct rheasurement data support rejection of the null hypothesis, providing high
confidence that the survey unit satisfied the release criteria and that the data quality
objectives were met.

It is conclided that‘survey unit F8130441 meets the release criteria of 10CFR20.1402.

i
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.Attachment 1
Maps

July 8, 2008

Survey Unit F8130441 -



L 3O 7 93ed

[#70€184

sdejN [ 'BV

\ = N _ - .
269" EL. o 1 E .
09 EL. ﬂ\ﬂﬂii :Hﬂf B R | ;4
| Seuty | wét | et = a7 ‘ ﬁ_u?v >
Lonking | : : T TN e @
tnner Walls 3 % f,_ -29' Floor » = !- """! f —ammene
! LonkxngE-m Ou! wi_llookmchm-l ) NO ’-th Wa" ,____%__ 11_ L _%_ _F\:“;l @
ShieldWalls : ased | JL=.'="" ﬁ? ’ @
== i : T —-‘(@
I : KEY PLAN }
! |
| |
! |
Footing Shelf | |
e i i
[ 1 I T 1 1 LT T 1T 7T 7T 1T P -T T 1 I L T T - T T T 11/
East wall
‘ 31_0'!3@2%1 AUX. BLDG. PUMP ALLEY .
L— w=10 @ SREEEFE | S&W WALLS BELOW —.25°9” ELEVATION
WallConcrele - 164 67 Scale Meters i s , SURFACE AREA ESTIMATE
ey B F8130461-M1
01 23 ' DWG: 81300.02d SHEET 101 T C HILL




PR
-+

e

H:

IRRE)

(AR

HH

b4 1L f

InAGRBNENI
NamsaNoaS;

1ga ey

e

Ly
Tt

ISRRBREAR)

IRELIERNEY
A

ye—3yta ad

i
1

ANRENRNE
e

INNERRNAS ui KK

T

i S T

FEEET

EESEENUE)

HHHH

IUERNENI

11y

|
s

T

T

(SRNBNBEN
REREEE RN
IEESERNEN]
\BRERSRER)

IAEREENER]
IEER N

(REEERREER

25’9” ELEVATION

113114930

prpeeery

(RERERERI

Tt

IEENENE N
R
(EENERENE)
RREEERE)

RS RREE

RSN

A

PUMP ALLEY

REREEENE)

T
r
L

fi

A W

BLDG.

AUX.

N&E WALLS BELOW -

=3 : E F Mn as + * ]
k E , F E i T e ]
T T E r T E T T 1
T T E r T ] T T ]
T T of . T n Lo} ' WY P Y o
ek { b i+ g R ]
i ' T - I o T T ]
3 4 “ _ ps n X . L pa xI 3
I Qe I L I = o I T 3
s ey e W § o PR § I} 1 L T T +]
T L T 1 1 S M - - & T LS|
I == H T T T 1 L T Ja
T T H + T s B b T .
I T H + T + T 1
T I ¥ T + ] + 3

I I T T

DIRECT MEASUREMENT RANDOM START

F8130441—M?2

T C HILL

SHEET 1 0f2

81300.02d

DWG

EEEBENNTEES RN R RRT]

MUEUERAUEN AR RN R R E)

o
] T T Q
T T T z
T T i S
T T T =9
T ol T o
) n i o) ! f m_l
T ] r T I T B I 3 ) z
I 1 C ¥ T T T B
T ] T I I T Eg I ] % Z
T 1 3 + T R T ] n S
+ ] L + T B T " h g
T 7 k. I o
- H R + H+{ T+ H+H g5
T B T 3 I r T u r T T 1
T B o I I r T ] L ¥ T ]
T B r I T S R S T ]
+ ape v s + - =X - L + + 4
ne -+ + T T Lt 4+ - EHHHA-HHH TR
4 I T I I I L I - L + kY
] I Tl o T T T - T T T
I I I T ¥ N I E I T
T T T I T+ E T ] T I
E ; T HT N -+ R HtHHHH 4
T T sl ¥ T — F = o T r
e T | 5 + T & b + »
T T T T ]
/ H
+HHTH o s H+ H . - - H T
T I 2T f -+ i 3 -+ r e
T T 1R T ¥ _m I : T T T
I T gl x T M F s r I
I I Pe ) I - = w\ €T L I
T T b I b il s T " I
T T T I = o 3 T
-+ T 1 - T ax H + +
I s T 2 I X F o T . I T
1 £ F T T T T + E e T
T+ 1+ H 5 s 1 e 0 1Y PR 48 Y] ; AT H A
T T T k: I T 2 O - ] .m T T T
¥ hs ¥ 3 T T T T E 23 ” * T
} HF +F T T FHERH e . -t HHHHHT-
T ] T & * I T + r E r T T
4 - R o e -+ -+ -+ - 1 L <+ -+
T B £ [21 F I n ] L I I
pE Il + T o jE X k £ y
¢ { i -+ T 5 r H—H
I ] T ® fid + T r s
i 3 I H R + + - 2
3 ] I I I I T T 2
¥ T T g 2 T T T T r
I ] T ¥ & ¥ T T r r

Tt

ISENBENANS s INSSEREE|

"

L

"

Page 3 of 7

Att. 1 Maps

i 3 L i i : : : :
I I I T + E E F 3
I + T i + + 5 L 3
T T s e : : £
T I I I T L 3 L
I I 5! T I T T I » F
£ I 23 + T * + 3 F
T S T N o
he I L T I T T I L L
; :

F8130441




L 30 ¢ 23ed

N

sdejN [ BV

IvP0E184d

_ =l_f ______ | &
; I Ly
o1y - » s | i
. r_cs'" > L == <
7 =rofere e
—= 0.
A o= [ EFFEEIN e — |
. 'y ‘. i - | ) ] { i | E-'g':“.__“_ {i}
——i = : %Qim‘_é /£ J ?_-_-4-.-] -l\-i = —
!__Lnoxmgsast I,os !I.Dokingth ! NO h Wa” _r_ﬁ!,]_h_ ___,%_ __F\ - (5)]
Oue Wais o £
i £ e —®
KEY PLAN @
ey !
footer pian view ! - ) l.
[ 1 LT T T [ 770 g P J 0 T -1 -0 T T 77
l 86" il‘
[~ N « g @ q (]
12 2 22 2 2% 2 kA 3%
. 0 o hd 5 5 ~,45
13 //// ] 23 5 27 \\ ~—d _ | // 37 B9
East Wall

@ smuo

SACRAMENTO MUNICIPAL
UTILITY DISTRICT

AUX. BLDG. PUMP ALLEY

N&E WALLS BELOW — 25'9” ELEVATION

BETA DIRECT/REMOVABLE ACTIVITY

FB8130441-M2

DWG: 81300.02d SHEET 2 0of2 : T C HILL




L 30 G o3eq

sdepy [ 1V

Ivr0€184

:26-9" EL.
269" EL.
)
| om 091 089 ‘ - 29 Elev.
29'EL. 086
South West South ]
Looking '—_<| 087 088 . Syl
1 : ey 7 7
Inner Walls ‘ . ves o 29 Floor ) [
Looking East | Looking N -
. || | North Wall
Quler Walis .
Shield Walls -
098-100 SPARES
| |
1 |
Fobfing SHetf ] |
il N e’ :
footer plan view I |
[[084] 082] 080 [ 078 {076 | 074 { 072 ] 070068 Jase [ 064 | 052 oso|[ose[ 056 [ 054 052 Joso [ 048 | 046 Joas os2- | 040 ] 0337035 J034 [ o2 ] opofoas {025 [ 024] 022020 [ 018] 016014 [o12 | 010] 008]cos [004 | ooqj/
i ! ,
| iy
083 081 | 079 | 077 |075 {073 | 071 | 069 | 067 | 065 | 063 | 061[0s0(l 057 | 055 | 053]051 049 | 047 {045 043 Joas |039 | 037|035 |033:| 031 |09 |027 |025 | 023 | 021|019 { 017 [ 015 (013 [011 | 009 | 007 {005 {003 ooi
K §\ LA | W |7 08 OB 90 | T {2 T3 105 (37 FiRV ARVERREAR N TR B 74 R R i B o3 £ T 8 o By o 0 o3 M1 T o A T BT T AT v o
10702 — ; - g D T 1 — —T—1 =
\ 11471116 1 118 | 129 124127 | 130 | 133] 136 &W . 511153 14661157 L 1601463 11 ﬁ%//" s
¥ e | 122 125|728 | 931 [g3ai= : } N et ] A
NN ivese ——

®

AUX. BLDG. PUMP ALLEY

5%@@ N&E WALLS BELOW —25'9" ELEVATION
SACRAMENTO MUNICIPAL BETA SCANS

UTILITY DISTRICT F3130441-M3

DWG: 81300.02d SHEET 10f1 - T C HILL




L JO 998¢eq

sde]N [ BV

IvH0€184

269" EL.
028 027
29'EL.
South West l Scuth
Looking
1
tnner Walls
[ Looking East | | Looking North |
r 1
Outer wa.s
Shield Walls

North Wall

T ; .
T &' .
A(éﬁ I Ths

Silbig

-

P A=

== __?_;_:_.; . J‘%
25-9"EL. N\ 6
20'El ﬂ§~ o | T
- 29 Elev. T i e (1]

FEN o

i s ;Z’.“i'__- -

n e

= F'\:—, - @

=+ gi \

i

| |
| |
| |
| ' I
! I

Serev, 050 :
ELEV. -zszm'\
\EV. 3327
Elev. 36<

p= S St N

ELEV. -390°

PROFILE

Footing Shelf
==
\/\/\/\/\AA/\A/\AAAA/\? »
5% 53 7% 7 172
2 /%/WJ _%a%%% T = ‘f‘ 2w
%/%/ 1 ‘ I i e s g T
] TLL EAST WALL

SMUD

- SACRAMENTO MUNICIPAL
UTILITY DISTRICT

AUX. BLDG. PUMP ALLEY

N&E WALLS BELOW -259" ELEVATION
JUNCTURE BETA SCANS
F8130441-M4

DWG: 81300.02d SHEET 1 0f 2 T C HILL




L 30 [ 98eq

sdep [ PV

I¥¥0€184

:I i %UW &
R T % \&\
- BN\ Ee—— —i
s -259" EL. : I s
269" EL. e ] ' ==
- 29 Elev. : = ©
29'EL. FEEINF P —— -0
Sou!hl I West South - .
Laogking “ ﬁ Bt (l}
i ;
Inner Walls :

orth Wall ' N j @

Outer Walls §
FELLE\| - —i)

Looking Easl | |’ Looking North
—1 1

EASTWALL | !
.Footing Shelf | i
I\ —
fooler plan view I l
{1 A I NN P N I O N S I O T OV N N N O O U N NS T I O O OO %%
. MOISTURE
T . || seasont
- 01 002 0 2 oge % OVOR 008 }R/QK o4 0 _op 014 015 /o 017 0 0 /oz& oL i 59 -
. \{ 1/ = ,_3;
h - 037 A 038 0 3 (1778 11771 025 3 T ad
/3\ N 7 % \\ \ / 2w
0 ] o .s/ N\ A~ o 031 030 049 038 —4 o CONCRETE/SOL
= 1 ™~ ~—T1 |- 02 INTERFACE

. % hlelded background odentation v
PROFILE . z

AUX. BLDG. PUMP ALLEY

N&E WALLS BELOW. —25°9" ELEVATION
SMEZD JUNCTURE GAMMA SCANS
N +8130441-M4

DWG: 81300.02d SHEET 2 of 2 T C HILL




Attachment 2
Instrumentation
July 8, 2008
Survey Unit F8130441



Table 2-1. Survey Unit Instrumentation

Instrument ' Detector MDC Static MDC Scan
Model; Serial No. Model; Serial No. | (dpm/100 cm? | (dpm/100 cm?)
M2350; 193715 43-68B; 148630 433 1033
| M2350; 193715 43-116-1B; 190643 - 796 - _ 3258
Tennelec; 0401171 N/A 6 dpm o, 12 dpm B N/A
Instrument Detector MDC
Model; Serial No. Model; Serial No. (dpm/100 cm?)
M2350; 203481 44-10; 171992 16756
| 13,900 (Co60)
InSpector 1000 08051294 27,700 (Cs137)

! Background 8000 cpm or less

Table 2-2. Investigation Criteria and DCGL

Parameter _ Value 2
- (dpm/100 cm?)
Investigation Criteria - Direct - 154285
Investigation Criteria — Scan'? 154285
DCGLy | | 43000
DCGLEmc ' 154285

! Investigation level for gamma scan (44-10) of moisture barrier and concrete soil

interface / junctures set at ~ 9100 cpm
? Investigation level for beta scan measurements set conservatlvely at DCGLw within the

survey instruction package.
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Table 3-1 Survey Unit Investigation

lnvesttgatlon results from InSpector 1000 measurement (no cpm values listed — see Invest|gat|on results — dpm/100 cm?) -
® Assumes 1” by 79" “juncture” (actual seal dimension is ~ 0.5 cm * 2 meters ~ 0.01 m %).
€ Calculated from InSpector 1000 measurement and assumes the entire seal surface area contaminated at this level vs detector FOV of 16.5 cm2
¢ Concrete Structure Scan Inves’ngatlon Level and efficiencies used based on post remediation geometry of juncture surfaces

. Investigation | Initial Value Investigation Elevated | Area Investigation | D CG{‘G"_’C
Grid Level (com) (cpm) I(?;)s,%t Area (m? | Factor DCGLeme ( dp/g/isggf:mz) Fgalz:lt?; n
~  01BS 5840 7548 7548 0.13 101.9 4379980 55372 0.012
21BS 5840 5848 5848 1.0 14.9 640700 42901 0.064
43BS .5840 6222 6222 0.08 164.2 7058450 45644 0.006
93BS 5840 7190 7190 0.280 48.4 2080340 52746 0.024
94BS 5840 - 8938 8938 0.08 164.2 7058450 ' 65569 0.009
95BS 5840 5891 5891 0.05 261.4 11241920 43216 0.004
157BS 5840 8963 8963 0.41 33.8 1455120 65752 0.044
164BS 5840 6840 6840 0.16 83.2 3576310 50178 0.013
J25BS 1990 ¢ 2309 2309 - 0.01 1294.1 55646300 52523 0.001
JO8GS 10000 12712 @ 0.051° 256 11025200 282000°¢ 0.026
JO9GS 10000 11893 a 0.051° 256 11025200 141000° 0.013
J11GS 10000 15758 2 0.051° 256 11025200 289000 ° 0.026
J21GS- 10000 16663 a 0.051° 256 11025200 274500° 0.025
J22GS 10000 10363 a 0.051° 256 11025200 214800°¢ 0.019
J23GS 10000 9548 a 0.051° 256 11025200 185000° 0.017
Comments

. . DCGL = SU Mean =
Survey Unit ‘Remalnder 43,000 1916 - 0.045
EMC Unity Sum | 0.348
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F8130441 Gross Activity Sample Results Quantile Plot
DCGL = 43000 dpm/100cm?
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F8130441 Gross Activity Sample Results Scatter Plot
» DCGL = 43000 dpmi100cm®
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F8130441 Gross Activity Frequency Plot
DCGL = 43000 dpnv100cm?

Observation Frequency




