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F O R E W O R D 

This report is presented in partieO. fulfillment of Contract 

SKP-1, Sub-subtask T«5'l for Contract Year 19^5> which states in part, 

"Complete Shielding Integrity (SIC) Tests for shielded walls (except 

for Postmortem intercell walls), analyze and evaluate the restilts 

relative to program requirements and provide for minor facility mod

ifications to correct deficiencies". 
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A B S T R A C T 

This report contains the data and results obtained from the 

Phase I portion of the Shielding Integrity Check (SIC) Tests at the 

E-MAD building. Tti±B portion of the SIC tests was perfonned by KEE7A 

Test Operations (HPO) imder Contract SHP-l, Svib-Bubtask 7«5«1« 

The Phase I portion, which Included the main Hot Disassembly 

Bay (Room 122) and the Crane Maintenance Balcony (Room 306), was per

formed to disclose any defects in shielding irtilch might be present. 

The violations of the shielding integrity found were reviewed by a 

Test Evaluations Committee (TEC) to determine Tdiether a construction 

contractor type fix or the establishment of administrative controls 

would be required. 

There were a total of thirteen (13) violations of shielding 

integrity foxind in the Phase I portion of the SIC tests. Five (5) of 

these violations involved leakage through blocked-up windows. It was 

determined that three (3) of the violations required a construction 

contractor type fix and that two (2) violations could be provided for 

by establishment of appropriate administrative controls. One (l) 

violation was apparently due to a minor lead brick stacking error 

which was subsequently connected. The two (2) remaining violations 

were the result of an existent condition, constructed as designed, 

•which will be repaired by MO. 
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All of the Tlolatlona, with the ezceptlon of the last two 

(2) Tiolatlons itemized above and a aingle area on the Vest Vail of 

the Main Hot Dlsassenibly Bay, vexe repaired, rechecked and found to 

be satisfactory. 
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I. INTROEUCTIQN 

The evaluation of the shielding integrity of walls, doors, 

floors and other radiation barriers at the E-MAD building, referred 

to as the Shielding Integrity Check (SIC) Tests, was divided into five 

(5) phases as follows: 

Phase I - The Hot Disassembly Area (Hot Bay, Room 122) and 

the Crane Maintenance Balcony (Room 306) 

Phase II - The Postmortem Cell Paces and Ceilings 

Phase III - the Hot Hold and Transfer Tunnel (HHTT) and Cell 

Service Area (CSA); and Phase H I addendim, the blocked-irp pass-throughs 

of the Engine and Core Disassembly Cells 

Phase IV - Postmortem Intercell Walls 

Phase V - The Engine and Core Disassembly Cells 

This report describes and details the results of the Phase I 

Shielding Integrity Check (SIC) Tests. 

The procedure for the conduct of the SIC tests for this portion 

of the E-MAD building was issued previously as a separate report which 

provided detailed instructions for performing the work, divided as follows; 

1. Mapping and indexing of all surface areas to be surveyed. 

2. Scanning of areas with a radioactive source monitored by 

radiographic detectors. 

3. Evaluating the results by the Test Evaluations Committee 

(TEC). 
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k. Upon recommendation of the TEC, performing the corrective 

action required and confirming the fixes. 

The radioactive source employed in the conduct of the SIC 

tests was a Picker X-Ray Corporation Cobalt-60 Radiographic source. 

This particular source was selected, after much negotiation and delay, 

in preference to the ETR fuel elements originally conten5)lated for use 

as the source. 

The selection of the ETR fuel elements for use as a radiation 

source for the SIC test was based on recommendations by Vitro Engineer

ing Company in a letter signed by Vitro's E. W. Copeland, Jr. to the 

attention of Mr. R. R. Brookshire at SNPO-C, dated 1 November I963 

(Item (2) of the Bibliography). Vitro made three suggestions for 

radiation sources; (l) A Barium-Lanthanum source, (2) a Cobalt-60 source 

and (3) an MTR fuel element source. Barium-Lanthanum sources were not 

readily available. The MTR fuel element source seemed to lend itself to 

our needs better because for source strengths discussed in the Vitro 

letter, the fuel elements appeared to give more penetration and thus 

better test statistics. Later, ETR fuel elements were substituted for 

MTR fuel elements because of availability. For our puiposes, the two 

were identical. Both types were to be procured from Phillips Petroleum 

Company, Idaho Falls, Idaho. 

Phillips agreed to supply the ETR elements. At first, it was 

decided to "can" the elements to prevent contamination by scaling from 

the surface of the elements. Calctilations showed that heating of the 
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elements by restriction of convection, if canned, would raise the tenp-

erature dangerously close to the melting point of the material of 

construction, altimintun. This Information together with the prediction 

by PhinipB that the ETR fuel elements coiild be delivered in a clean 

state and would not scale or in any way present a contamination hazard 

led to the concltision that canning was unnecessary. The elements were 

ordered. They were cleaned by Phillips. Delays of delivery were re

quired on several occasions because certain facility capability nec

essary for the conduct of the SIC test was not made available to HTO 

by the construction schedule. When Phillips checked the elements for 

surface contamination before shipment, the elements were highly con

taminated. Re-evaluation of the fuel elements suggested that Phillips 

had been over-optimistic about their ability to furnish "clean" fuel 

elements. At this time, the -use of iTTR fuel elements was abandoned due 

to concern of potentially contaminating the E-MAD Facility by use of 

"leakers", and the Picker Cobalt-6o source was selected and used as 

described in the procedure (Item (l) of the Bibliography). 

- 3 -



II. SUMMARY 

The Shielding Integrity Check (SIC) Tests of the Phase I 

portion disclosed a total of thirteen (13) violations. Five (5) of 

these violations involved leakage through the blocked-up windows in the 

west wall of the Hot Disassembly Bay (Room 122); windows W-2, W-12, 

W-13, W-15, W-17 (Figure 5). These violations all seem to be associated 

with voids in the brick and mortar which was used, to fill the windows. 

These violations were fixed by the construction contractor and a sub

sequent recheck showed that the repairs were adequate. 

When the ceiling was tested, the source was positioned at a 

distance of 20' below the ceiling. The sotirce was centered on l6' x l6' 

squares marked off on the roof. Each square was monitored at each setting. 

Since the roof is 2'9" thick (it tapers to a thickness of k'6" at the 

east and west sides beginning 10' from each wall), good statistics were 

obtained, and no violations were foxmd. 

One violation, found in a smeG-l area in the Personnel Door 

122-3, vas apparently due to a minor lead brick stacking error. This 

door consists essentially of two (2) steel plates with lead brick 

stacked between the plates. The door was taken apart by the construction 

contractor and after replacement of the lead bricks, a subseqiient re-

check showed the violation to have been eliminated. 

There were three (3) violations requiring a construction contractor 

type fix. One of the violations (Figure l) appeared to be associated 
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with the failure of concrete packed around the conduit. This particular 

violation was repaired, rechecked and found to be adeqxiate. 

The second of these violations was associated with the pass-

through of the southwest comer of the Main Hot Disassembly Bay (Room 

122) (Figure 2), resulting from a difficulty experienced in filling a 

concave key-way above the pass-throtigh with grout, leaving a leorge 

irregular cavity. This was repaired by filling with approximately 1600 

lbs. of steel shot, followed by capping with concrete. Subsequent tests 

indicated the repair to be saticsfactory. 

The third violation was located near the intersection of the 

west wall of the Hot Disasseaibly Bay (Room 122) and the north wall door 

pocket (Room 307)(Figure k), at about 10' abcfe the third floor level 

(elevation lk6^) and appeared to be associated with three (3) pieces of 

incorrectly installed conduit. This violation has not been repaired to 

date. 

One violation was disclosed which involved the upper portion 

of the west edge of Door 122-1 (Figure 6), insulting from the low density 

concrete used in this portion of the door. However, this was an inten

tional design of the door to reduce its overall weight and bearing load. 

This violation did not require a repair and the establishment of admin

istrative controls for engjloyment during operation will suffice. 

One violation is associated with an incon-ectly designed off

set in the bottom of Door 306-̂ 4- (Figure 7)- This violation will be 

corrected by NTO in the near future by the appropriate addition of steel 
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plates to the bottom portion of the door. 

A violation is associated with the Radioactive Material Storage 

Vault pl\igs (Figure 8), which results from the placement of the plugs 

into the vault. An improper placement of the plugs provides cracks of 

sufficient width to permit the passage of radiation. This condition does 

not constitute a violation and the establishment of administrative con

trols will be employed during the placement of these Radioactive Material 

Storage Vault plugs. 

The final violation is associated with a sleeve that is to 

house the turntable (HT-1), (Figure 9)^ power drive shaft when the turn

table is installed. This is a temporary violation and administrative 

controls have been established. A steel plug will be placed into this 

sleeve prior to any hot operations. 
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III. TEST DATA AND RESUHTS 

The Shielding Integrity Check (SIC) Tests conducted for Phase I 

of the work disclosed a total of thirteen (13) violations. Some of these 

violations required contractor type fixes and others required that admin

istrative controls be established for employment during periods of oper

ation. In siddltion, there was one violation disclosed which resulted 

from a condition which existed because of the design, which was correctly 

followed. These violations ere tabulated as follows: 

Refer to 
Violation Figure 

1 West Wall - Square A-9 0.02 mR/hr (backgroxmd) 1 
50 mR/hr (maximum) 

2 

3 

k 

5 

West Wall 

East Wall 

West Wall 

West Wall 

- Squares B-33> B-3^ 

- Personnel Door 
122-1̂ , Square B-3 

- Squares K-S'̂ , L-Sk 

- Windows W-2, W-12, 
W-13, W-15, W-17 

3 R/hr 

120 mR/hr 

190 mR/hr 

W-2 - 0.7 mR/hr 
W-12 - 3.2 mR/hr 
W-13 - 0.5 mR/hr 
W-15 - 0.6 mR/hr 
W-17 - 1.0 mR/hr 

2 

3 

k 

5 

North Wall - Door 122-1 (Rows 2.0 mR/hr 
H, I, J; Cols. 4-8) 
(Row 9 - Cols. A-J) 

7 

8 

9 

Door 306-4 

Radioactive Material Storage 
Vault 

North Turntable Tunnel 

5.0 mR/hr 

2.5 mR/hr 

160 mR/hr (maximum) 

7 

8 

9 

A detailed tabulation, shown as Table I, was made to provide 

additional infomiation on the background count, the average readings and 

the maximum readings obtained for varloTis areas tested. 
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T A B L E 

Average and Maximum Readings for Various Areas Tested in mR/hr 

LOCATION BACKGROUND AVERAGE MAXIMUM*"** COMMENT 

I 

00 

I 

Room 122 

E a s t Wall 5 ' 

South Wall 

Bias Wall - MCR Window 

West WBIT 6 ' 

North Wall 

Ce i l i ng** 

Room 306 

0.010 

0.020 

0.010 

0.018 

0.014 

0 .02 

0.026 

0.020 

0.012 

0.024 

0.014 

1.4 

0.036 

0.030 

0.028 

0.038 

0.02 

3.0 

East Wall 6' 

South Wall 6' 

West Wall 6' 

North Wall* 

0.014 

0.016 

0.018 

0.025 

0.014 

0.016 

0.018 

0.30 

0.032 

0.038 

0.031 

0.7 

High Readings (l20 mR/hr) were found 
associated with MSM's at Window E-3. 

Upper Part of Door 122-1 Ave. 1.6 mR/hr. 

Up to 2 mR/hr above OPS haunch. 

Excludes Door Cracks. 

* The Tipper peirt of the south wall of Room 122 and the north wall of Room 30^ are the same. 

** The ceiling readings for Room 122 and 306 are included here. 

*** The maximum reading listed here is the maximum" excltisive of violations. The violations sire 
discussed elsewhere. 

NOTE: Higher readings sire observed above the 48' level due to thinner walls. Higher readings 
are euLso observed occasionally near door openings 



IV. ANALYSIS OF DATA AND CORRECTION OF DEFECTS 

In order to evalTiate the restilts obtained from the conduct of 

the Shielding Integrity Check (SIC) Tests it was necessary to establish 

a basis for determining the level of reading which would constitute a 

violation. Therefore, some initial experimentation was required in using 

the Cyclops Cobalt-6o Radiographic source to determine the magnitude of 

reading which woTild constitute a background coTmt. 

In most cases, the source asseaibly was held normal to the surface 

being checked so that the closest point of the sovurce head (excluding the 

lead brick collimator) was 30" from the surface. This meant that the 

radioactive sotirce within the head was approximately 36" from the sxirface 

being checked. In some instances, as dviring the checking of the North and 

South Walls of the Hot Disassembly Bay and North Wall of the Crsme Main

tenance Balcony, it was not possible for the crane to position the source 

holding fixture closer than 12' from the surface being checked. 

This was not true, however, for the lower 8' of these walls, 

since the source coTild be Tised in its own hydralift fixture (rather than 

removing it and placing it in the special handling fixture). When the 

soTrrce was lised in its own fixture, it was possible to bring it within 

30" of the siirface being checked. 

The backgroTind readings varied slightly from calibration to 

calibration and from instrument to instrument. The readings varied be

tween 0.010 and 0.04o mR/hr. In some cases, especially the 6' walls in 

the Hot Disassembly Bay, the average leading was the same as the back-
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ground reading. This was also true when the soTorce could not be made to 

operate closer than 12' from the shielding siirface because of crane travel 

limitations (such as at Door 122-1). 

The use of the source at this distance did not compromise its 

effectiveness as shown by the ready dlsclostire of the violations foTind in 

the 6' wall. As an additional precaution some of the areas which were 

checked at this 12' stand-off distance were rechecked at a 30" distance 

by use of a mobile crane, a Pettibone Mobile Crane (supplied by PAA) . The 

results found after 30" stand-off distsmce agreed with those fOTjnd at the 

greater 12' distance. 

The detectors were placed next to the wall on its cold side 

opposite the sotirce. This mesint that the detectors vere separated by 

either 30" or 12' plus the wall thickness from the sotirce. 

In the ease of the celling SIC test the source was 20' below 

the ceiling and centered on l6' x l6' squares marked on the roof. How

ever, each marked-off square of ceiling was monitored at the same distance 

and comparative data was provided. 

An analysis and evaluation of the test conditions employed as 

described above lead to the establishment of the criteria for determining 

whether or not a violation existed. This criteria may be summarized as 

follows: 

1. A maximum reading of five times (or less than five times) 

the average level which would be observed through weills known to possess 
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adequate shielding integrity with a source in position would not be 

considered as significant. 

2. A maximum reading greater than five times the average 

readings obtained of the adjacent areas or similar construction is con

sidered a violation unless the reading is commensurate with the structural 

design. 

3. In most cases "vrtiere the shielding is in apparent vio

lation but is commensurate with the design, administrative controls will 

be employed. 

4. If the apparent violation is not commensurate with the 

design, then a fix by the construction contractor would be required. 

Based on the above standards and ground rules for evaluation 

and analysis the test results obtained are summarized in the following 

paragraphs: 

Violation 1 is described in Figure 1. It appeared to be 

associated with failure of concrete to pack around some conduit. An 

acceptable repair of the eirea was indicated by confirmation tests. (The 

confirmation tests were carried out in the same way as described in the 

SIC Phase I Procedures, (item (l) of the Bibliography), for the main 

part of the test). 

Violation 2 (Figure 2) was a large violation above the pass-

through in the southwest comer of the Main Hot Bay (Room 122). The 

pass-through was not installed before, the conc3?ete was poured. An over-
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sized hole was left in the wall so that the pass-through assembly could 

be Installed later. Key-ways were left in the concrete so that when the 

pâ s-throTogh assembly was grouted, the key-way woiild act as an interlock 

between the old and the new concrete. The key-way above the pass-through 

was concave, and it was very difficiilt to fill with grout. A large Ir-

regtilar cavity remained after the installation. This showed up readily 

during the SIC test. It was subsequently repaired by the contractor by 

core drilling through the Wall into the void and filling with I600 lbs. 

of steel shot. Confirmation tests showed that the fix was adequate. 

Violation 3 (Fig\u:e 3) was a small area in Personnel Door 122-4 

(bayside) between the Main Hot Bay (Room 122) and the northeast hot change 

room (Room 120). The contractor disassembled the door, (it is of lead 

brick construction stacked between two steel plates), and found no obvious 

reason for the violation. The violation was apparently due to a minor 

stacking error because the violation could no longer be observed during 

the subsequent recheck tests after the door had been reassembled. 

Violation 4 (Figure 4) is located near the intersection of the 

west wall (Room 122) and the north wall of the door pocket (Room 307) at 

about 10' (elevation l46') above the third floor level. The violation 

appears to be associated with three pieces of Incorrectly installed con

duit. (This violation was reported to SNPO-N and CATCO but has not been 

repaired. For details, see Vitro Drawings 1425-N-20 and 1425-N-38 at 

Station W-11.) 

Violation 5 (Figure 5) is a group of violations, one esuch, in 
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five blocked-up windows on the west wall of the Main Hot Bay. The viola

tions all seem to be associated with voids in the brick and mortar used 

to fill the windows. Confirmation tests showed that adequate repairs of 

the violations were made by the contractor. 

Violation 6 (Figure 6) involves the upper portion and west 

edge of Door 122-1. The upper portion of the door is constructed with 

low density concrete. The door was designed using low density concrete 

to reduce overall weight and bearing loading. The shielding of the door 

is commensurate with concrete density at the various levels. The apparent 

violation at the west edge of the door is due to streaming through the 

crack between the door and the wall. Neither of these violations re

quires a repair. Administrative control will assure personnel safety. 

The door will be painted to indicate reduced shielding integrity. 

Caution areas will be striped on the paved area outside the door where 

streaming radiation can occur. 

Violation 7 (Figtire 7) is associated with a design offset in 

the bottom of Door 306-4. This violation will be repaired by NTO. Funds 

for the repair of the door have been negotiated and are in the "Program 

Requirements Document", Report No. 2578. 

Violation 8 (Figure 8) concerns the Radioactive Fuel Storage 

Vault Plugs. The vatilt plugs can be placed into the vault in such a man

ner as to result in a crack on one side or other, thereby varying the 

amount of radiation leakage detected. No repair is anticipated and admini

strative control in placement of the plugs has been established. 
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Violation 9 (Figure) was sn obvlotus violation in the NT-1 

tumtaible tunnel • It consists of an lnt«itlonal open sleeve for the 

power drive shaft for the NT-1 turntable. Administrative controls were 

eirployed during the SIC tests and prior to any hot operations this 

sleeve will be plugged with a steel shaft. 
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V. CONCLUSIONS 

The conduct of Phase I of the SIC tests were satisfactorily 

conipleted. All of the violations with the exception of the one viola

tion (Figure 4) has either been satisfactorily corrected, can "be treated 

by the establishment of appropriate administrative type controls or 

readily repaired by fairly simple modifications provided by OTO persoimel. 

The establishment of administrative type controls would consist 

of such things eus marking of eo^as, color coded zoning, a temporary 

erection of appropriate barricswles and/or the direct employment of 

personnel to monitor access to a particular strea during the time the 

operations are in progress. These administrative controls would be main

tained "as and when needed" to adequately assure personnel safety and will 

be covered in appropriate operating procedures. 

The modification by WTO personnel would require, in most cases, 

the en5)loyment of some additional shield. For example, in the case of 

Violation T, shielding in the form of additional steel plates bolted to 

a portion of the bottom of the door would be employed to prevent radiation 

streaming through an oversize crack between the door and wall. 

There remains one outstanding violation, namely the violation 

existing at the l46' level of the west wall of the Main Hot Disassembly 

Bay Just north of the door pocket (Room 307) for which a repair is re

quired. This violation is a result of erroneously putting the conduit in 

a straight path through the wall rather than bending it as shown on the 

construction drawings. The responsibility for the adequate repair of 

this violation remains to be deteomlned. 
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A P P E N D I X A 

I. Chronology: 

10/20/64 Began making fiducial marks for wall griddlng. 

11/2/64 - 11/13/64 Ccmpleted 80^ of wall griddlng. Remainder had to 

be done after painting and other contractor work 

was con5)leted. This wsus done both before and dur

ing the "hot" part of the test as various areas 

becaufi available. 

12/28/64 - 12/31/64 SIC Test Phase I - Dry Run. 

1/11/65 - 1/22/65 Made changes needed to convert from ETR source 

orientation to Cobalt-60 source. 

1/15/65 Received Cyclops Cobalt-6o source from AGO -

Sacramento. 

1/18/65 Final Procedures Issued (item No. 1 of Bibliography). 

1/18/65 Approval to do lower 8' of Hot Bay scan (item No. 3 

of Bibliography) and sub-floor areas (NT-1 Turn

table and Fuel Storage Vault). 

1/25/65 - 2/5/65 ConiJleted 25^ of test. 

2/5/65 Pinal approval of SIC test procedures (item No. 4 

of Bibliography). 
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2/15/65 - 2/26/65 Con5)leted SIC Test Phase I. 

Z/3/6'^ Confirmed repair of Violation 2 (Figure 2). 

Repair adequate. 

3/16/65 Confirmed repairs of all violations except Window 

W-12 and Grid Area L-34 west wsLLl which were not 

repaired. Other repairs adequate. 

5/19/65 Confirmed repair of Window W-12. Repair adequate. 

Repair of L-34 violation not yet complete. 
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A P P E N D I X B 

I. Cyclops Cobalt-60 Radiogretphlc Source 

A radiographic source was employed for the conduct of the 

Phase I and Phase I Addendum portions of the SIC tests. This source 

was the Picker X-Ray Corporation's Cyclops Cobalt-6o radiographic 

sotirce, an I85O Curie CobsLLt-60 sotirce (Figures 10 and 11). (The 

source had certified strength of 2105 Curies as of June I963.) In 

January 1965^ when the SIC tests were started, it's effective source 

strength was measured as I700 iR/hr at one (l) meter. The Cobalt-60 

is contained in an 11" thick lead container. It has a fail-safe re

motely operated shutter which opens a window to an 80° solid angle. 

(The 80° solid angle was calculated as the angle of collimation with 

the Jury-rigged lead brick collimator attached). The source is fitted 

with a hydro-lift type stand on rollers. 

The source handling fixture is a counter-balanced horizontal 

beam, attached to the crane hook adapter near its center sind support

ing the source head and upper arm at one end (Figure 12). At the 

opposite end is a counter-balancing basket containing lead bricks. 
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#1 VIOLATION - SIC TEST - PHASE I 

LOCATION: West Wall - Square A-9 

MAXIMUM READING: 50 mr/hr - BACKGROUND: 0.02 mr/hr 

SOURCE DISTANCE: 30" 

THICKNESS OF CONCEETE (EQLJIVAIENT) MISSING: 30" 

AREA: Approximately 6" Square 

SHAPE: Diffuse 

FIGURE 1 
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#2 - VIOLATION - SIC TEST PHASE I 

LOCATION: West Wall - Squares B-33 and B-3^ 

MAXIMUM READING: 3 R/hr 

SOURCE DISTANCE: l8"* 

THICKNESS (MAXIMUM) OF CONCRETE EQUIVALENT MISSING: 50" 

AREA: Approximately 11 Sq. Ft. 

SHAPE: Ellipse - Semi-major axis (horizontal) 3»5 Ft 
Semi-minor axis (vertical) 1.5 Ft 

* The source was held at 30" during the routine scan at which time the 
violation was discovered. It was held at l8" as noted uring the 
detailing of the void. M 

FIGURE 2 

NORTH 

WEST WALL 

NOTE: The detail of the repair of the violation including the type of 
materials used will be included in the "as-built" drawings and 
specifications. 
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#3 - VIOLATKB - SIC TEST - PHASE I 

LOCATION: East Wall - Square B-3 
Personnel Door 122-1+ 
18" South of North Edge of the Door 
28" Below Top of Door 

MAXIMUM READING: 120 mr/hr 

SOURCE DISTANCE: 30" 

THICKNESS (MAXIMUM) OF LEAD MISSING: 5" 

AREA: 10 Sq. Inches 

SHAPE: Circle 

FIGURE 3 
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#h - VIOLATION - SIC TEST - PHASE I 

LOCATION: West Wall - K-3U and Ir-Zh 

MAXIMUM READING: I90 mr/hr 

SOURCE DISTANCE: 30" 

THICKNESS (MAXIMUM) OF CONCRETE EQUIVALENT MISSING: kO" 

AREA: '+0 Sq, Inches 

SHAPE: Rectangular 

FIGURE h 

• . I ..̂  Wall Between 306-U Door PDcket 
I and Third Floor Roof 

1 

1 

1 1 
1 f 
i ' L-3U 

II 

. 1— 190 mr/hr 
1.5 f-/-, 
.r/ rAn 
hr —»|—Violation 

1 

-^ 180 mr/hr 
L 1 

K-3U 

13 



LOCATION 

MAXIMUM READING 

SOURCE DISTANCE 

APPR0XIM;^.TE THICKNESS 
OF CONCRETE EQUIVALENT 
MISSING 

AREA - m* fl., 

SHAPE 

;.'-2 

B-9 & B-IO 

0.7 mr/hr 

30" 

15 

15 

3' X 5' 

RECT;J>IGLE 

VJ-12 

G-17 & H-17 

3.2 mr/hr 

30" 

30 

1 

DIFFUSE 

V.-13 

G-23 & 2k . 

H-23 & 2k 

0.5 mr/hr 

30" 

10 

2 

DIFFUSE 

W-15 

H-32 & H-33 

0.6 mr/hr 

30" 

13 

6 

2' X 3' 

RECTANGLE 

v;-i7 

j-5, K-5 & 6 

1.0 mr/hr 

30" 

20 

"-7 

L-SHAPED 

FIORffiE 5 

# 5 - VIOLATION - SIC TEST - PHi'lSE I 
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#6 - VIOIATIOl - BIC TEST - PHASE I 

LOCATION: North wall - Squares - Included in Rows Hj I, J and Colujnns 
k through 8 and Row 9, Colxanns A through J 

MAXIMUM READUIG: 2.0 ar/hr 

SOURCE DISTANCE: 12 Feet 

THICKNESS (MAXIMUM) OF CONCRETE EQUIVALENT MISSIHG: 30" - UO" 

AREA: 1+00 Sq. Ft. 

SHAPE: L-Shaped - (See Diagram) 

FIGURE 6 
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#7 - VIOLATION - SIC TEST - PHASE I 

This violation is due to a design deficiency in Door 306-k. V?hen the 
door is opens 'the lower l8 inches on the north and south edges is 
recessed l-S/^ inches as shown below. 

FIGURE 7 

WEST WALL 

18" 

^ 

Door 

306-4 

Areas of Violation 

Door in Door Pocket (Room 307) 

NOP*-. 
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I 
I SHUTTER LOCK (KEY OPERATED) 

CAT. 590 HEAD 

HEAD ROTATION " T -HANDLE 

RADIATION WARNING EMBLEM 
CAST INTO HANDWHEEL 

SHUTTER 
INDICATOR 
LIGHTS 

EMERGENCY 
SHUTTER 
HANDWHEEL 

UPPER ARM ASSEMBLY 

HAND CONTROL STATN. 
(SPECIAL EXPLOSION-
PROOF FITTINGS) 

HYDRAULIC PISTON 

CAT 1372 MOBILE 
STAND 

T55-223 

j^S'JtJI 

CYCLOPS COBALT-60 RADIOGRAPHIC 
SOURCE 

FIG. lOt 



HOUR TIMER 

MAIN SWITCH SHUTTER INDICATOR LIGHTS 

MINUTE TIMER 

. ^ : 

N 

SHUTTER KE* 
SWITCH 

EXPOSURE EMERGENCY BAR 

t^aa3 
CYCLOPS COBALT-60 SOURCE CONTROL 
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