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FFCA - CLEAN AIR ACT COMPLIANCE 

ACTION B-1 

Compliance Action B-1 for the Clean Air Act requires the installation of 
"real-time monitors on all major emission points." 
emission point sources ; dust coll ectors and scrubbers. 

There are currently 59 dust collectors operating at FMPC which handle uranium 
dust. 
particulate sampler. 
exhausts from lab hood vents and presently lacks a sampler. A work order has 
been issued to have one installed. The projected installation date is 
September 1, 1986. 

There are .two major 

All but one of these collectors are equipped with a single point 
Dust Collector 6-15-001 is in intermittent service on 

The sampler consists of a pleated paper filter in a cupshaped holder. 
drawn through the filter leaving any dust particulates on the paper. 
regular intervals, the filters are destructively analyzed for uranium content. 
A drawing of this type sampler is shown in Figure 1. 

Air is 
At 

Pancake type Geiger-Muller Alarming Monitors which detect beta and gamma 
radiation are installed in 23 of the stack samplers. 
a grid is suspended above the filter in the sampler housing to detect the 
,radiation on the filter. A high radiation level limit is set at which an 
alarm is activated. The arrangement of the probe in the filter housing is 
shown in Figure 2. 

Two of the dust collectors at FMPC are equipped with Auburn trioboelectric 
monitors instead of the Geiger-Muller monitors. With these monitors, a long, 
thin probe protrudes into the exhaust duct. 
probe, a count is registered. If the count rate exceeds a pre-set limit, an 
alarm is sounded. The arrangement is shown in Figure 3. 

The probe in the form of 

When a particulate strikes'the 

The major emission points which are not monitored are the streams exiting the 
scrubbers. Due to the high moisture content of the exiting gas, conventional 
monitors cannot be used. In the case of a filter sampler, the paper quickly 
becomes saturated and restricts airflow. A trioboelectric monitor is  
incapable o f  distinguishing between water and uranium dust particulates. 
Opacity monitors also cannot distinquish between the two types of 
particulates, and the water would collect on the lenses. To date, a real-time 
monitor has not been found which can be used in the scrubber exhausts. 

Table 1 lists each of the uranium handling dust collectors and indicates 
whether they are equipped with a sampler and alarm monitor. 
is a record of the kilograms of uranium which were emitted from each stack for 
the past 12 months, between June 1, 1985 and July 1, 1986. In three instances 
there are only records for the past eight months. 
highest 12 month loss from any non-monitored collector is 0.3 kg Uranium which 
is equivalent to 12.8 ounces per year or 1 ounce each month. These stacks are 
not considered to be major emission points. 
scrubbers which currently cannot be monitored with state-of-the-art 
technology, all major emission points have real -time alarm monitors installed. 

Also in Table 1 

A s  this table shows, the 

Therefore, with exception of the 
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TABLE 1 

URANIUM HANDLING DUST COLLECTORS 

ALARM 
PLT# COLLECTOR 0 SAHPLER MONITOR kgUI12mo 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
I 

01 
01 
01 
01 
0 1  
01 
01 
01 
01 
01 

62- 1 
G2-2 
62-64 
62 - 76 
‘62-171 
62- 172 
62-235 
62-6 0 14 
62-6 0 15 
G2-6 042 

X 
X 
X 
X 
X 
X 

X 
X 
X 

x 

0 . 0  
0.0/8mo 

0 . 0  
0 . 0  
0.0 
0.0 
0.0 

O.O/8mo 
0.0/8mo 

X 0.0 

0 2- 
02 
02 
02 
02 

61-94 
62-252 
61-856 
62-103 
62- 104 

0 . 0  
0 . 0  
0 . 0  

X 0 . 0  
0 . 0  

04 
04 
04 
04 
04 
04 
04 
04 
04 

64-  1 
64-2  
64-4 
64-  5 
64-7 
64- 12 
64-  13 
64- 14 
64-  15 

0 . 0  
X 1.3 

0.2 
X 0 . 0  
X 0.7 
X 0 . 0  

0 . 0  
X 1 . 4  

0 . 0  

1 )  
i 
I 
1 
I 

05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 

- 05 
05 

65-247 
65-248 . 

65-219 
65-250 
65-251 
G5-253 
G5-254 
65-256 
65-258 
G5-259 
65-260 
65-261 
G5-262 
G5-267 
G55-E- 1 0 0  
G3A-100 
G5A-101 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 0.0 
X 0.0 
X 0 . 0  
X 0 .5  
X 0.3 

TB I 0 . 0  
X 0.3 

TB I 0 . 1  
X 0 . 0  
X 0.0 
X 0.0 
x 5.9 

0.0 
X 0 . 4  
X 0.0 
x 0.0 

TB I 0 . 3  

I 

06 
06 
06 

66-6057 
G6-3578 
G6-3578 

X 

x .  
x ,  

0.0 
0.0 
0.0 I 



TABLE 1 

URANIUM HANDLING DUST COLLECTORS 

8 
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ALARN 
PLT# COLLECTOR # SAVPLER VONITOR kqU/12mo 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

08 643-27 . X X 1 . 3  
08 643-29 X 0 . 3  
08 68-021 X 0 . 0  
08 68-024 X 0 . 0  
08 68-035 X X 0.7 
08 68-057 X I. 0 
08 68-7 X 0 . 0  

09 G9E2-400 X TB I 0.7 
09 G9N1-1039 X X 0 .3  
09 G42A-100 X 0.0/8mo 

13 735-13-7041 X 0 . 0  
13 735- 13-7051 X 0 . 1  
13 G - 1  X X 0.7 
13 6-2 X X 0 . 4  

15 615-001 TB I 

TBI=To Be Installed 



ACTIONS 6-2 AND 6-3 

Executive Summary 

The FMPC has implemented administrative controls for real -time alarm monitors 
at all major emission points, and air sample co.11ection and analysis 
procedures to monitor emissions from potential emission points. 
1984, a plant directive was issued to immediately implement controls which 
would monitor and reduce the FMPC stack emissions. These administrative 
controls, and the Standard Operating Procedures for each plant, ensure that 
any unplanned release will be detected and dealt with within twenty-four 
hours. 
specific procedure for the inspection and changing of air sampling filters 
from the stack monitors ( I H & R  1.4) was issued. Detailed procedures for the 
analysis of those samples for uranium and particulates exist and are in use. 
These administrative control sg and the collection and analytical procedures 
used to monitor all radionuclide emission points are submitted in this report. 

In December 

As a result of the new administrative controls, an updated and 

In t roduct i on 

The purpose of this report is to respond to the following items: 

6.2. 
monitors to ensure any unplanned releases will be detected and dealt with 
in 24 hours. 

Establish and implement administrative controls for real-time 

6.3. 
and a Q A  plan to monitor all radionuclide emission points. 

Establish and implement sample collection and analysis procedures 

This report will address both of these issues since the required responses are 
interrelated. 

Discussion 

There are 203 emission points at the FMPC that have the potential to release 
radionuclides to the atmosphere. 
vessel s or hoods, stacks, control led by dust collectors, and wet scrubber 
stacks. 

Table 1 is a catalog of all of these potential emission points and shows the 
emission control devices for each point. Also shown in Table 1 is a listing 
of stack samplers, radiation alarm monitors, and the applicable Standard 
Operating Procedures (SOP) for the stack samplers and a1 arm monitors. 

These consist of vents from process storage 

-8- 



The FMPC has established administrative controls for real-time alarm monitors 
on the major radionuclide emission sources. Administrative controls are also 
in ef.fect to monitor and reduce the emissions of  other sources with the 
potential to emit radionculides to the atmosphere. 
in place on all operating dust collector systems, and new administrative 
controls have resulted in specific procedures for their inspection and 
maintenance. 

Stack sampling devices are 

A directive, "Equipment and Procedural Changes - Dust Collectors" (Attachment 
l), issued on December 18, 1984, initiated immediate implementation of site 
wide procedures for administrative controls to monitor and reduce stack 
emissions. 
various types of stack alarms, including alarms from the real-time radiation 
alarm monitors. 
collectors at the FMPC. 
made by the those administrative controls. 

This directive outlined procedures of response in the event of 

It also outlined procedures for monitoring all the dust 
The following is a summary of the operational changes 

SUMMARY OF NEW ADMINISTRATIVE CONTROLS 

Frequency of stack sampler inspection has been increased. 

- 
- From monthly to two per week for 11 most critical stacks. 

From monthly to weekly for remainder of stacks. 

Frequency of visual inspection of dust collectors has been increased to once 
per shift. 

- Operator must initial the differential pressure (DP) chart when 

All collector instrumentation is checked and the readinas recorded on an 

this inspection is conducted. 

hourly basis. 
4 

- Operating personnel are required to complete a check 

Stack monitors have been developed which enable small leaks 
collectors to be identified at the time they occur. 

concerning this function. 

- 23 Ludlum radiation monitors have been installed on cr 
co 1 

Add 
a1 1 

sheet 

in the dust 

tical dust 
ectors 

- 15 units have been tied into the plant central alarm system and 

- 8 units tied into the work station panel boards only. 
2 Auburn particulate alarms have been installed at the Pilot Plant. 

work station panels 

tional inspection doors have been added to some dust collectors so that 
areas of the baghouse can be more easily seen. 

Successful fluorescein dye tests must be conducted before a dust collector can 
be started that has experienced any emission problems. 
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I 
I 
I 

New procedures were implemented in the event of the following : - 
- sounding of differential pressure alarm 
- 
- indication of low differential pressure on the recorder 
- discovery of dusting upon visual inspection of the collector. 

sounding of stack monitoring alarm 

discovery of soiled sampler filter 

These procedures include: 

- 
- 

Immediate shutdown of the dust collector and process equipment. 

Plant supervisor notifies the chemical area plant or metals area plant 
superintendent of the shutdown and subsequently, the results of the 
analysis. 

- The chemical area or metals area superintendent notifies the general 
superintendent who, in turn, notifies the manager. 

- The manager notifies the DOE/ORO office of any release o f  one pound or 
more that occurs during a 24-hour period or less. 

Startup of the dust collector is only authorized after it has been determined 
that all problems have been corrected and the fluorescein dye test indicates 
there is no leakage. 

The FMPC i s  in the process of reviewing and updating the dust collector 
Standard Operation Procedures (SOP) to incorporate these administrative 
controls. This should be completed by December 15, 1986.. Adherence to these 
procedures will ensure that any unplanned release from a dust collector will 
be detected and dealt with within 24 hours. Procedures outlining 
administrative controls for response to radiation alarm monitors are recorded 
in the dust collector operation section of the SOP for each plant. These 
procedures out1 i ne the Operator and Supervi sor responsi bi 1 it ies for responding 
to : 1) stack radiation monitor alarms, and 2) dust collector differential 
pressure alarms. As an example of these procedures, the SOP for plant 1 is 
included in Attachment 2. A procedure for the calibration of the alarm 
monitors, "Cal i brat ion of Ludl um Model 177 A1 arm Ratemeter" is included in 
Attachment 3. 

The directive of 12-18-84, "Equipment and Procedural Changes - Dust 
Collectors" resulted in the issuance of IH&R 1.4 "Stack Sampler Inspection and 
Filter Change Procedure" (Attachment 3). This procedure applies to all dust 
collectors at the FMPC and provides detailed instructions for inspection of 
the filters and collection of air samples at all particulate control devices. 
This inspection procedure provides an important means of monitoring o f  the 
potential particulate emission sources. This procedure is used in conjunction 
with the plant SOPs for the inspection of stack air samplers and the 
collection of air samples. These SOPs, the 12-18-84 directive, and IH&R 1.4 
provide guidance for the detection of, and response to, unplanned stack 
emissions within 24 hours of an incident. 

I 



Th wet s 
monitors. 

rubber control systems at the FMPC are not equipped with stack 
The wet scrubber losses to the atmosphere from the plant 8 scrubber 

systems are calculated each month according to Materials Control & 
Accountabil i ty procedure, "Reporting Wet Scrubber Losses to the Atmosphere". 
The FMPC will be performing a characterization of all the scrubber systems at 
the FMPC to determine potential emission rates for each system. This is 
scheduled to begin in August of 1986. 

A vacuum system (G15-001) in the basement of the Technical Laboratory Building 
has the potential to release trace amounts of radionutlides to the atmosphere. 
A stack sampler and Ludlum radiation alarm monitor are scheduled to be 
installed on this unit by September 30, 1986. The SOP for the inspection of 
this unit is being prepared. In the interim, the Building Superintendent has 
instituted a daily monitoring program which requires the unit to be visually 
inspected daily, and the observations filed in a daily log book. 

Random air sampling of emission sources which are not equipped with a stack 
sampler will be conducted annually to assess the potential for radionuclide 
emissions. 

The analysis of the stack filter air samples are performed at the FMPC. 
Specific procedures for the analyses are followed. 
procedures for particulate and uranium determination are "Gravimetric 
Determination of Non-Volatile particulates on Stack Filters Including Sample 
Preparation For a Total Uranium Determination", and "The Colorimetric 
(BrPADAP) Determination o f  Uranium Via Air Autoanalyzer Interfaced To HP-85 
Personal Computer". h e s e  procedures are included in Attachment 3. These are 
un-numbered procedures that are being reviewed and revised. 

The Quality Assurance Plan for the environmental compliance activities,has 
been structured to meet the requirements o f  FMPC QA programs, DOE Order 
5700.6A entitled "Qual ity Assurance":, ANSI/ASME NQA-1, "Qual i ty Assurance 
Program Requirements for Nuclear Facilities", and other applicable DOE orders 
and federal and state regulations. 

The existing analytical 

The Quality Assurance Program elements covered in the QA plan include but are 
not limited to: design control, procurement control, use of instructions 
procedures and drawings, document control, identification and control of 
samples, control of measuring and test equipment, inspection, control of 
nonconformances, corrective actions, quality records, training, audits, and 
hand1 ing storage and shipping. 

The QA plan for Environmental compliance, that is applicable for monitoring 
radionuclides on all emission points, has been developed and is included in 
this report as Attachment 4. 



ACTION B - 4  

Compliance Action 8-4 for the Clean Air Act requires t h a t  FMPC "establish a 
schedule for  ( the)  instal la t ion of emission controls". Attached i s  a table 
which contains a l i s t  of the dust collectors which are scheduled t o  be 
replaced. 
These dates are dependent upon many conditions i ncl uding the avai 1 ab i  1 i t y  of 
appropriated funds and any pr ior i ty  s h i f t  which might  occur. An annual 
progress report updating th i s  schedule will be issued. 

A funding year ( F Y )  and estimated completion date are l i s t ed .  
? 

7 
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Table 1 

POTENTIAL RADIONUCLIDE EMISSION POLNTS 

I 

I 
I 

00 1 
002 
003 
004 
005 
006 
007 
008 
009 
010 
015 
016 

. PLANT 2/3 
- - - - - . -_.  
001 
002 . 009 
012 
016 
017 
018 . 021 
022 
023 
025 - 034 
037 - OS8 
060 
063 - 067 
069 - 078 
080 . 085 
088 - 091 
092 
093 
098 - 099 
103 - 105 
107 
119 - 128 
130 - 139 
144 - 147 

, 148 
149 
152 - 154 

CZ- 172 
t 2  - 6042 
t 2  - 76 
G2-2 
t2-64 
t2- 1 

G2 - 601 5 
t2- 6014 
G2- 171 
t2- 235 

I 
I 
I 
V 

I 
I 
I 
v 
I 
I 
I 
I 

S 
V 

t1-856 I 
V 
V 
V 

G2-252 I 
G1-94 I 

V 
V 
V 
V 
V 
V 
V 
S 
S 
V 
V 

V 
V 

V 

V 
62-103 I 
62-104 I 

V 

1-C-701; IHsR 1.4 

1-C-701; IHBR 1.4 

1-C-701; IHBR 1.4 
1-C-701; IHBR l.C 
1-C-701; IHBR 1.4 

1-C-701; IHBR 1.4 
1-C-701; IHBR 1.4 
1-C-701; IHBR 1.4 
1-C-701; IHBR 1.4 

H 1-C-701; IHsR 1.4 1 - C - 701 

IHBR 1.4 

IHBR 1.4 
IHBR 1.4 

H IHBR 1.4 
IHBR 1.4 



Tabie 1 

POTENTIAL RADIONUCLIDE EMISSION POINTS 

P W T  4 

001 
002 
003 
004 
005 
006 
007 

009 
025 

- - - - - -. . 

ooa 

PLANT 5 

2 
3 
4 
5 
6 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 

_.____-__ 

PLANT 6 
-..-----. 
1 
2 
3 
6 
7 - 10 

G4-7 

CC- 13 
G4-14 
C4-2  
C 4 -  12 
G4-15 
G4-1 
C G - 5  
C 4 - 4  

C5 - 247 
t5 - 248 
C5 - 249 
G5 - 250 
t5-251 
G5 - 253 
G5 - 254 
C5 - 256 
C5 - 258 
C5 - 259 
G5 - 260 
G5 - 261 
C5A- 100 
C5A- 101 
C5 - 262 
C55 - El00 
G5 - 267 

C6-6057 
G6-3579 
G6-3578 

I 
S 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

I 
I 
I 
S 
V 

L 

L 
L 
L 

H 

H 
H 

H 
H 
H 

TBI , H  
H 

TBI , H  
H 
H 
L 
L 
H 

TBI ,H 

H 
H 

6-c-701; IH&R 1.4 

6-C-701; IH&R 1.4 
6-C-701; IHSR 1.4 
4-C-701; IHSR 1.4 
4-C-701; IHgR 1.4 
4-C-701; IHSR 1.4 
4-C-701; IHSR 1.4 
4-C-701; IHSR 1.4 
4-C-701; IHBR 1.4 

5-C-701; IHSR 1.4 
5-C-701; IHBR 1.4 
5-C-701; IHSR 1.4 
5-C-701; IHSR 1.4 
5-C-701; IHSR 1.4 
5-C-701; IHBR 1.4 
5-C-701; IH8R 1.4 
5-C-701; IHSR 1.4 
5-C-701; IHSR 1.4 
5-C-701; IHSR 1.4 
5-C-701; IHSR 1.4 
5-C-701; I W R  1.4 
5-C-701; IUR 1.4 
5-C-701;  lngR 1.4 
5-C-701; IHaR 1.4 
5-C-701; IHSR 1.4 
5-C-701; I H U  1.4 

6-C-701; IH8R 1.4 
6-C-701; IHSR 1.4 
6-C-701; IHSR 1.4 

4-c-701 

4 - C - 701 
4 - C - 701 
4-C-701 

4-C-701 

5 - C - 70 1 
5-C-701 
5 - C- 70 1 
5 - C- 701 
5 - C - 701 
5 - C- 701 
5 ~ C - 70 1 
5-C-701 
5 - C - 701 
5 - C - 70 1 
5-C.701 
5-C-701 
5 - C- 701 
5 - C - 701 
5-C-701 
5-C-701 
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Tsble 1 

POTENTIAL RADIONUCLIDE EMISSION POINTS 

PLANT 8 

00 1 
002 
003 
004 
005 
006 
007 
008 
009 
010 
01 1 
012 - 015 
017 - 019 
020 

028 - 032 

..-.---.. 

021 - 024 

PLANT 9 
- - - - . ____  
001 
002 
003 
005 
007 

PILOT PLANT 

001 
003 - 004 
006 
008 - 011 
015 
016 

- . - - - - -____ 

R-14 
R-50  

LABORATORY 

001 

. - - - - - 

G43-27 I 
S 

a - 0 2 1  I 
a - 0 2 4  . I 

S 
G8 - 035 I 

S 
G8-7 I 

S 
S 

G43-29 I 
V 
V 

G8-057 I 
V 
V 

G9E2-400 I 
C9N1-1039 

V 
V 

G4U-100 I 

V 
V 
V 
V 

C -  1 I 
c - 2  I 
735-13-7041 I 
735-13-7051 I 

615-001 T B I  

L 8-C-701; IHBR 1.4 8-C-701 

8-C-701; IHBR 1.4 
8-C-701; IHBR 1.4 

H 8-C-701; IHBR 1.4 8-C-701 

8-C-701; IHBR 1.4 

8-C-701; IHBR 1.4 

8-C-701; IHBR 1.4 

9-C-701; IHBR 1.4 
L 9-C-701; IHBR 1.4 

9-C-701; IHBR 1.4 

A 11-C-238; IHBR 1.4 
A 11-C-238; IHBR 1.4 

11-C-238; IHLR 1.4 
11-C-238; IHBR 1.4 

9-C-701 

1 1 - C -  238 
11 -C-238 



Table 1 . 

POTENTIAL RADIONUCLIDE EMISSION POINTS 

KEY: A - A d r n  p s r t i c u l a t c  alarm, alarm sent t o  cont ro l  panel 
H - Alarm sent t o  Honeyuell carputer and operator con t ro l  panel 
L - alarm a t  operator c m t r o l  penel 
s - Scrubber system, charac tera ta t ion  of csissiorrr  t o  begin A u g u s t ,  1986. 

v - This i s  a vent f o r  a process, storage vessel, o r  hood where there i s  only the po ten t i a l  
TBI - To be i n s t a l l e d  

t o  emit t race amounts of radionucl ides.  Random a i r  sampling o f  these minor emission 
po in ts  w i l l  be conducted annual ly t o  assess the po ten t i a l  f c r  rad ionuc l ide  emissions. 

I - Stack sanpler i s  i ns ta l l ed .  
_ _ _ _ _ . _ _ _ _ . _ _ - _ _ _ _ _ . _ . _ _ _ . I _ _ . . . . _ _ _ _ _ . _ - - - - - - - - - - - - - - - - - . - - ~ - - . . ~ ~ ~ . . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ . ~ ~ . ~ ~ . ~ ~  

Foot no t  e : 
(1) Manager's D i rec t i ve ,  o f  12-18-84, "Equipnent and Procedural Changes - Dust Collectorsi#, 

ou t l i nes  s i t e  wide admin is t ra t i ve  con t ro l s  t o  respond t o  stack alarms. 



PROPOSED DUST COLLECTOR REPLACEMENT SCHEDULE I 0 
FUNDING CONSTRUCT 1 PLTB COLLECTOR # LOCATION AND SERVICE YEAR COMPLETE 

t * * * t t t * t t U i t t t * * * * * * ~ ~ * * * ~ * * * * * * * * ~ * ~ * * * * * * * * * * * * * * * * * * * * * * * * * ~ * ~ ~ ~ ~ * ~ ~ ~ ~  

01 

i 02 
02 

04 

04 

05 

05 :: 
05 

06 

1. 

62- 2 P l t  1, 2nd Floor SE, Drum Dumper FY87 OCT 91 
62-64 P l t  1, 4th Floor NW,  Mill Area FY87 OCT 91 

- 62-76 P l t  1, 4th Floor SW, Mill Area FY87 OCT 91 
62- 17 2 P l t  1, 4th Floor N W ,  Sample Area FY89 DEC 90 
62-6015 P l t  1, Drum Baster Copper Shredder West Outside FY89 OCT 92 
62-6042 P l t  1, 2nd Floor N W ,  F i tz  M i l l / P i n  Cutter FY 89 DEC 90 

61-94 P l t  2/3, 4th Floor East ,  Digestion Dump S ta t ions  FY87 APR 91 
61-856 P l t  2/3, 4th Floor Center, West Metal Dissolver FY89 A P R  90 
62- 103 P l t  2/3, 4th Floor East ,  Deni t ra t ion North Mill FY85 MAR 88 
62- 104 P l t  2/3, 4th Floor East ,  Deni t ra t ion South Mill FY89 JUN 91 

*64- 1 
*64- 2 
64-4 
64- 5 

*64-7 
64- 12 

"64- 13 
64- 14 

*G4- 15 

G5- 247 
65- 248 
65-249 
G5-250 

* 65-251 
* 65- 253 

65-254 
65- 256 

* 65-258 
G5--259 
65-260 
65- 26 1 
65-262 
65-267 

* G55-E-100 
GSA- 100 
G5A- 101 

P l t  4 ,  4th Floor North, U D 3  Dump S t a t i o n  
P l t  4, 4th Floor West, UF4 Package 
P l t  4, 4th Floor- SE, UF4 Package 
P l t  4, 4th Floor SW, Serves 64-11 Hoffman 
P l t  4,  4th Floor North, H2 Offgas 
P1 t 4, 4th Floor West, .UF4 Package 
P l t  4, 2nd Floor West, Bank 8 Packaging 
P l t  4 ,  4th Floor S o u t h ,  UF4 Package 
P l t  4, 1st Floor North,  Enriched Drum Stat ions 

P l t  5, 2nd Floor SW, West J o l t e r s  
P l t  5, 2nd Floor SE,  East  J o l t e r s  
P l t  5 ,  2nd Floor SW, #4 "F" Machine 
P l t  5, 2nd Floor SW, #5 "F" Machine, W .  Cap Sta t ion  
P l t  5, 2nd Floor SE, # l  "F" Machine 
P l t  5,  2nd Floor SE, 13 "F" Machine, E. Cap. S t a t ion  
P l t  5, 2nd Floor West Center, West Breakout 
P l t  5, 2nd Floor East Center, East Breakout 
P l t  5 ,  2nd Floor West Center, West Remelt 
P l t  5, 2nd Floor NU, West Burnout 
P l t  5,  2nd Floor East,  East  Remelt, East Separation 
P l t  5, 2nd Floor NE,  East Burnout, East Separation 
P l t  5,  2nd Floor N W ,  Graphite Shop 
P l t  5 ,  West Mezzanine, West Breakout 
Bldg 55, Top Floor 
P l t  5, 2nd Floor N W ,  W Separat ion Mold Cleaning 
P l t  5, Roof Maint. Shop, East  Breakout 

66-6057 P l t  6 ,  Machining 
66- 3579 P l t  6 ,  Machining 

-66-3578 P l t  6 ,  Machining 

FY85 
FY85 
FY85 
FY86 
FY85 
FY86 
FY85 
FY86 
FY85 

FY88 
FY 88 
FY86 
FY86 
FY85 
FY85 
FY86 
FY86 
FY87 
FY87 
FY86 
FY86 
FY86 
FY86 
FY85 
FY87 
FY86 

JUL 87 
OCT 87 
JUL 87 
DEC 87 
JUL 87 
MAR 88 
JUL 87 
DEC 87 
JUL 87 

SEP 90 
SEP 90 
JUN 89 
JUN 89 
APR 87 
APR 87 
DEC 89 
DEC 89 . 
OCT 88 
OCT 88 
JUL 87 
JUL 87 
JUL 87 
DEC 89 
MAR 87 
DEC 90 
DEC 89 

FY88 MAY 90 
FY88 M A Y  90 
FY88 MAY 90 



I 
PROPOSED DUST COLLECTOR REPLACEMENT SCHEDULE I 0 

FUNDING CONSTRUCT 
YEAR COMPLETE LOCATION AND SERVICE 

~***~+++**t********rn***************************************************************** 
1 PLT# COLLECTOR # 

1 08 643-27 P l t  8, 2nd Floor SE, Rotary K i l n  FY88 NOV 91 
FY88 NOV 91 
FY89 AUG 91 P l t  8, 2nd Floor East ,  Muffle Furnace, -Graphite 

68-024 Pl t 8, 2nd Floor East ,  Muffle Furnace FY89 AUG 91 
FY87 DEC 90 P l t  8, 2nd Floor East ,  Oxidation 81 

AUG 91 
P l t  8, East Pad Outside, Oxidation #2 FY85 DEC 88 

08 643-29 P l t  8, Penthouse, Rotex 

8 
08 68-057 P l t  8, 2nd Floor West, L i m e  Dumping, Digestion D102 FY89 

I OS 
09 642-615 P l t  9, West Pad Outside, Machining 
09 G9E2-400 P l t  9 ,  East Pad Outside, Machining I 09 * G9N1-1039 P l t  9, South Pad Outside 

FY88 N O V  89 
FY88 DEC 92 
FY85 OCT 86 

FY89 SEP 91 
G- 2 P i l o t  P l an t ,  UF6 t o  UF4 Mezzanine Drum Sta t ion  FY89 SEP 91 I :: G6-93A P i l o t  P l an t ,  Wet Area FY89 DEC 90 

13 735-13-7051 P i l o t  P lan t  Annex, Outside SE Rotoblast FY87 OCT 90 

13 G - 1  P i l o t  P l an t ,  UF6 t o  UF4 Mezzanine Drum S ta t ion  

13 735-13-7041 P i l o t  P lan t  Annex, Outside SW FY87 M A Y  90 

I 
Note: 
* A u t h o r i z a t i o n  received f o r  c o l l e c t o r  replacement 1) 

I 
I 
I 
I 
I 
I 
I 



Attachment 1 

Equipment and Procedural Changes - Dust Collector 
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SUBJECT 

TO 

FROM 

A s u m s i o i A n v  o c  H C  I N O U S T l l C S .  I H C .  

CINCINNATI, OHIO 45739 

December 18, 1984 

EQUIPMENT AND PROCEDURAL CHANGES - DUST COLLECTORS 

Addressees 

R. M. Spenceley 

REFERENCE 

The following changes in equipment a n d / o r  procedures will be implemented 
i mmed i a t  el y : 

1 .  

2 .  

3 .  

4 .  

5. 

6 .  

7 .  

The frequency of the check of  stack samplers w i l l  be increased 
from monthly t o  weekly. ( R .  Weidner to implement) 

The frequency of visual inspection of  collectors by operatina 
personnel will  be increased to  once per operating s h i f t .  The 
inspecting operator w i l l  i n i t i a l  the DP chart  a t  the time o f  
shutdown f o r  inspection. ( E .  M. Nutter t o  implement) 

All col lector  instrumentation will be checked a n d  readings recorded 
on a n  hourly basis .  Operators will sign the check sheet. 
( E .  M. Nutter t o  implement) 

Add additional monitors t o  approximately f i f teen  col lectors - more, 
i f  time permits - ut i l iz ing  capital f u n d s .  ( E .  M .  Nutter t o  prepare 
paperwork and to  establish p r io r i t i e s  w i t h  H e a l t h  & Safety and 
Production supervision .) Those coll ectors having the greatest 
potential f o r  loss are  t o  be equipped w i t h  monitors f i r s t .  Time, 
not money, i s  the limiting factor.  Instal l  as many monitors as 
possible. 

Check a l l  DP instruments t o  assure they are  i n  proper working order. 
( E .  M. Nutter t o  implement.) Investigate the addition of a pressure 
transducer t o  increase the sens i t iv i ty  of the pressure measurement. 
( R .  Weidner t o  pursue) 

Add additional insoection doors to  a l l  c9llector-s so t n a t  a l l  areas 
o f  the bag house can be seen without d i f f i cu l ty .  ( E .  M. Nutter to 
prepare J O R ' s  - Maintenance to  implement) 

Purchase additional fluorescein dye equipment t o  provide a u n i t  i n  
each operating plant. ( E .  M. Nutter t o  implement) 

A p n t u a  C O N T ~ A C T O ~  c o n  r n a  O C P A I I T U ~ N T  o c  C N C A G V  



EQUIPMENT AND PROCEDURAL CHANGES - DUST COLLECTORS 
Addressees 
December 18, 1984 

Paae 2 

8.  Check on t h e  a v a i l a b i l i t y  o f  comnerc ia l l y  produced e n t r y  s u i t s  which 
w i l l  r e t a r d  t h e  penet ra t ion  o f  beta r a d i a t i o n ,  thus extending t h e  
a l l o w a b l e  t ime t h a t  m c h a n i c a l  and product ion personnel may spend 
i n  a c o l l e c t o r .  (M. W. Boback t o  implement) 

9. Preventa t ive  maintenance of a l l  instruments and equipment i s  t o  be 
performed as scheduled. I f  poss ib le ,  t h e  c u r r e n t  computer program 
should be redone t o  f l a g  o u t  those i tems which are  overdue. 
I n a b i l i t y  t o  perform scheduled p r e v e n t a t i v e  maintenance w i l l  be 
repor ted  t o  t h e  D i r e c t o r  o f  Engineer ing.  I n  add i t ion ,  a p p r o p r i a t e  
tags w i l l  be at tached t o  a l l  equipment a t  t h e  t ime Scheduled pre-  
v e n t a t i v e  maintenance i s  completed. ( N .  R .  L e i s t  t o  implement) 

10. Procedures t o  be fo l lowed i n  t h e  event o f  var ious alarms: 

a. Sounding of  t h e  s tack  m o n i t o r  a l a r m  

1)  Imnediate ly  shut  down c o l l e c t o r .  

2 )  C a l l  IH&R techn ic ian .  

3 ) .  I H & R  t e c h n i c i a n  t o :  

a )  Check moni tor  f o r  proper  operat ion.  If monitor 
i s  opera t ing  proper ly ,  i t  i s  assumed'that f i l t e r  
w i l l  be s o i l e d .  

b )  Remove s o i l e d  f i l t e r  and weigh as i s .  Apply f a c t o r  
assay value t o  determine percent U f o r  t h a t  p a r t i c u l a r  
c o l  1 ec t o r .  

c )  Report p r e l i m i n a r y  est imate o f  stack l o s s  to  superv isor .  

d )  Submit f i l t e r  f o r  normal analyses. 

4 )  Supervisor t o :  

a)  N o t i f y  Chemical P l a n t  o r  Metals P lant  Superintendent. 

b )  Inspect  c o l l e c t o r .  

c )  

d )  

I f  no v isua l  evidence o f  problem, i n i t i a t e  f l u o r e s c e i n  
dye t e s t .  

Do n o t  r e s t a r t  c o l l e c t o r  and operat ions serv iced by i t  
u n t i l  p r e l i m i n a r y e s t i m t e  o f  stack l o s s  has been 
repor ted  and approval t o  r e s t a r t  has been granted by 
the Chemical o r  Metals P lan ts  superintendent. 
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EQU[PMENT AND PROCEDURAL CHANGES - DUST COLLECTORS 
Address ees 
December 18, 1984 

5) Plan t  Super intendents t o :  

Page 3 

a )  Notify General Super intendent of problem and s t a t u s  
of equipment. 

b )  Check t h a t  procedures 1 through 4 above have been 
fo l lowed.  

c )  Asce r ta in  p r e l i m i n a r y  est imate o f  l oss  and r e p o r t  
t o  General Super intendent.  

d )  Ma in ta in  equipment i n  shutdown mode ' u n t i l  au tho r i zed  
t o  r e s t a r t  by t h e  General Superintendent. 

6 )  General Super in tendent  t o :  

a )  N o t i f y  Manager, o r  h i s  a l t e rna te ,  o f  t h e  problem. 

b )  Prov ide Manager, o r  h i s  a l t e rna te ,  w i t h  assurance t h a t  
procedures 1 through 5 have been followed. 

c )  Ascer ta in  p r e l i m i n a r y  est imate o f  loss and r e p o r t  t o  
Manager, or h i s  a l t e r n a t e .  

d)  Ma in ta in  equipment i n  shutdown mode u n t i l  r e s t a r t  i s  
au thor ized  by Manager, o r  h i s  a l t e r n a t e .  

7 )  Manager, o r  h i s  a l t e r n a t e ,  t o :  

a)  

b )  

N o t i f y  t h e  OR0 Cont rac t  Admin is t ra to r  o f  t h e  problem. 

Recomnend t h a t  equipment be r e s t a r t e d  i f  t h e  r e s u l t  
o f  v i sua l  i n s p e c t i o n  and the  f l uo resce in  dye t e s t  
prove negat ive  and the  pre l im inary  es t imate  o f  l oss  
supports a normal b u i l d u p  o f  mater ia l  on t h e  sampler 
f i l t e r  as opposed t o  a rap id  accumulation f rom a f a i l u r e  
of some s o r t .  

c )  Wi thhold r e s t a r t  permission i f  the  v isua l  insDect ion o r  
the  f l u o r e s c e i n  dye t e s t  i n d i c a t e  problems. 

Permit  r e s t a r t  o n l y  a f t e r  appropr ia te r e p a i r s  have been 
e f f e c t e d  and a f l uo resce in  dye t e s t  has been app l i ed  t o  
t h e  repa i red  equipment and has i nd i ca ted  no leakage. 

. 

d )  
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EQUIPMENT AND PROCEDURAL CHANGES - DUST COLLECTORS 
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December 18, 1984 

b. Discovery of  a soiled sampler f i l t e r  

1 )  Immediately shut down col lector .  

Page 4 

2 )  IH&R technician to:  

a )  Remove soiled f i l t e r  and weigh as i s .  Apply factor  
assay value to  determine percent U fo r  that  par t icular  
coil ector.  

b )  Report preliminary estimate of stack loss t o  supervisor. 

c )  Submit f i l t e r  for  normal analyses. 

3 )  Items 4 through 7 i n  10.a above to  be followed. 

c. Sounding of  the Differential  Pressure alarm or indications 
of low Differential Pressure on the recorder 

1 ) Imediately shut- down col lector .  

2 )  C a l l  I H & R  technician. 

3)  I H & R  technician to:  

a )  Check stack sampler f i l t e r .  

b )  I f  f i l t e r  i s  soi led,  remove and weigh as i s .  Apply 
factor assay value to  determine percent U f o r  that  
particular col lector .  Report preliminary estimate 
of loss to  supervisor. Submit f i l t e r  for normal analyses. 

c )  I f  f i l t e r  i s  not soi led,  so notify supervisor. 

4 )  Supervisor t o :  

a )  Notify Chemical o r  Metals Plant Superintendent. 

5 )  I f  sampler f i l t e r  i s  soiled,  sus?ect a loose or t o r n  
bag or bags and inspect collector for same. 

( 1 )  If a bag f a i lu re  is  found,'prepare col lector  
for ma in tenance. 

( 2 )  Upon completion of  maintenance repairs,  i n i t i a t e  

( 3 )  I f  dye t e s t  i s  sat isfactory,  res ta r t  the col lector ,  

a fluorescein dye t e s t .  

b u t  - n o t  the operation serviced by the col lector ,  and  
check to r  proper Differential Pressure readings. 
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( 4 )  I f  the Differential Pressure readings are  not 
in the normal range, request the services of a n  
instrument mechanic t o  service the Differential 
Pressure instrument. 

( 5 )  Cause of low Differential Pressure must be 
ascertained before consideration can be given  
t o  res tar t ing the col lector  and operations 
serviced by i t .  

c )  I f  the sampler f i l t e r  i s  not soi led,  suspect a n  
instrument fa i l  ure. 

( 1 )  Request the services of  an instrument mechanic. 

( 2 )  Visually inspect the col lector .  

( 3 )  I n i t i a t e  a fluorescein dye t e s t .  

( 4 )  Cause o f  the low Differential Pressure reading 
must be ascertained before consideration can  be 
given t o  res tar t ing the col lector  a n d  operations 
serviced by i t .  

5 )  Items 5 t h r o u g h  7 i n  10.a  above t o  be fo l lowed.  

d .  Discovery of dusting upon visual inspection o f  the col lector .  

1 )  

2 )  Call IH8R technician. 

3) I H & R  technician to:  

Collector i s  down b u t  shut down operation serviced by 
col lector .  

a )  Check stack sampler f i l t e r .  

b )  I f  f i l t e r  i s  soi led,  remove and weigh as i s .  
factor a s say  value t o  determine percent U for 
par t icular  col lector .  geport pro1 imina ry  es t  
loss  t o  supervisor. S u b m i t  f i l t e r  for normal 

ADPI Y 
t h a t  
mate of  
analyses. 

c )  I f  f i l t e r  i s  not soi led,  so notify supervisor 

4 )  Supervisor t o :  

a )  

b )  

Notify Chemical or Metals Plant Superintendent. 

If sampler f i l t e r  is  soiled,  suspect a loose o r  torn bag  
or bags and  inspect f i l t e r  for same. 
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( 1 )  I f  a bag f a i l u r e  i s  found, prepare co l lec tor  
for maintenance. 

(2 )  Request services of an instrument mechanic to  
check instrumentation t o  pinpoint f a i lu re  t o  
alarm. 

( 3 )  Upon completion of maintenance repairs,  i n s t i t u t e  
a fluorescein dye t e s t .  

( 4 )  Do not r e s t a r t  col lector  a n d  operations serviced by 
i t  until preliminary estimate of stack loss  has been 
reported and  approval t o  res ta r t  has been granted by 
the Chemical or  Metals Plant Superintendent. 

c )  Items 5 through 7 in 10.a above t o  be followed.. 

e .  Any unusual operation not covered by 1O.a t h r o u g h  10.d above shall 
be treated as a possible f a i lu re  until proven otherwise. A s  a m i n i n r :  

1 )  T'ye collector.wi11 be shut down. 

2 )  The Chemical or Metals Plant Superintendent will be not i f ied.  

3 )  The sampler f i  1 t e r  will be checked. 

4 )  The co l lec tor  will  be visually checked. 

5 )  A fluorescein dye check will be in i t ia ted .  

6) Assuming a l l  checks above indicate no problem, the col lector  
may be restar ted under heavy surveillance with the approval 
of the General Superintendent and the Manager, o r  his a l te rna te .  

f .  Written reporting requirements 

1 )  For those col lector  oroblems where the loss i s  determined t o  be 
minimal and  the resul t  o f  normal ooerational buildup, a "Minor 
Event" report shall be in i t ia ted  by t~he supervisor w i t h i n  24 
hours of the occurrence. 

2 )  For those co l lec tor  problems where the loss i s  larger and  the 
result  of  an operational problem, an  "incident report" shall 
be in i t i a t ed  by the Chemical or Metals Plant Superintendent 
as soon as the cause of  the loss can be ascertained, b u t  no 
m r e  t h a n  72  hours i n  any event. 



3) Losses resul t ing f rom a n  operational problem w i l l  be  
reported itmediately t o  the C o n t r a c t  Administrator by 
the Manager. This  verbal no t i f ica t ion  will  .be followed by 
a n  "Unusual Occurrence" report as s o o n  a s  the incident c a n  
be investigated, b u t  no more t h a n  96 hours l a t e r  in any 
event. 

RMS : w f  k 

Distribution: 

M. W .  Boback ( 2 O x )  
C. H .  Handel 
J-. H .  Harrison 
N. R .  Leist 
E. M. Nutter ( 2 O x )  

ID 
C .  E. Polson 
G .  C.  S m i t h  

DOE Invest i ga ti  ng Commi t tee 
NLI Committee 
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Attachment 2 

Plant 1 SOP for Dust Collector Operation 

. 
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.ISSUE 3 A T E  OIVISION a Q h T  svEnsfofs -€PARLO OV 
I i Operat ions I 1-C-701 I 

P lan t  1 ; 12-09- 77 J. H.  Graver I 01-29-.86 
I RfWSlON O A T t  

REFERENCES: SOP 20-C-101, SOP 1-C-m 
MS 1-65420-1 1-BE-420-2 9 1-BE-420-3, 1-BE-420-4, 1-BE-420-5, 

1-BE-420.6, l-BE-420-7 9 1-BE-420-8, 1-BE-420-15 
1-BE-490-1, 1-BE-490-2 

YES X NO - - DEFINED SAFETY SYSTEM INVOLVED: 

OESCRIPTION OF OPERATION AND EQUIPMENT 

Oust c o l l e c t o r s  a re  supplemented by va r ious  blowers and vacuum cleaners and 
se rv i ce  P l a n t  1 equipment and enclosures.  
they serve are l i s t e d  i n  Table 1. 

The dust  c o l l e c t o r s  and the  areas 

C o l l e c t o r s  f i l t e r  uranium contaminated dus t  f r o m  t h e  a i r  streams and exhaust 
the  f i l t e r e d  air t o  the atmosphere. 
which it i s  a i r  conveyed t o  a vacuum c leaner  f o r  drumning. 

The c o l l e c t e d  dust f a l l s  i n t o  a hopper from I 
I TABLE 1 

PLANT 1 DUST COLLECTION EQUIPMENT 
Assoc i a t e d  EOU IPMENT 

COLLECTOR TYPE Col l e c t o r  'SERVED 

6-2-1 Mik ro-Pu lsa i re  Pulse-Jet East Packaging Sta t  i on  

6-2-2 Dracco ' Shaker 6-2 - 23 7 Drum dumper, bucket e leva tor  

T i t a n  M i l l ,  M i l l  Feed Hopper, 
, Top o f  Bucket E leva tor  

6-2-64 Day 

6-2-68 Day 6 1 our i ng Labora tory  (Not I n  Use) 

G-2- 758 Hoffman Shaker Safe Geometry, 

I 
I (Manual ) f o r  T i t a n  M i l l  

B l o w i n g  

(Manual ) General Cleaning 

6-2-76 Day B l o w i n g  T i t a n  M i l  1 Products, 

6-2-171 Turner-Haws , B l o w i n g  6-2-236 Hoffman 

/ Packaging Systems 

Vacuum Cleaner 

Sampling l i n e  G-2-172 Turner-Haws ' 6 lowr inq G-2-236 

I 
R - MTERIAL REVISED, ADDED, OR DELETED. P 
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TABLE 1 ( c o n t . )  

- PLANT 1 OUST COLLECTION EQUIPMENT 
Associated EOU IPMNT 

COLLECTOR TYPE Col lector 'SERVED 
6-2-23 Hoffman , Shaker Safe Geometry, 

(Manual ) General Cleaning 

6-2-236 Hoffman Shaker Laboratory Area, 
(Manual ) General C1 ean ing 

G-2-237 Hoffman Shaker 6-2-2 Dracco, Cleaning i n  
(Manual ) Dumper Area, Williams Mi l l  

G-2-238 Hoffman Shaker Drum Reconditioning 
(Manual ) 

6-2-6014 Wheelabrator Shaker Drum Reconditioning 

6-2-6015 Pangborn Shaker Copper Shredding 

- (Powered) 

(Powered) 

G-2-6042A S ly  Shaker Fitzpatrick M i l l ,  T h o r  M i l l  
(Powered) (Exhauster Only) 

6-2-60428 HEPA G-2-6042A G-2-6042A Sly 
In-Line F i l t e r  Fi l ter  Thor Mi 11 

ENVIRONMENTAL CONSIDERATIONS 

I t  is the intention of Yestinghouse Materials Canpany of Ohio to achieve and 
maintain those levels of a i r  and water q u a l i t y  which w i l l  protect health and 
promote welfare and safety.  
unintended release of pol lutants  res t s  w i t h  a l l  personnel, both management and 
operators. 

The responsibility f o r  l i m i t i n g  the uncontrolled or 

INDUSTRIAL H E A L T H  A N D  SAFETY REQUIREMENTS 

1. Observe a l l  nuclear safety requirements for dust collector material per 
referenced Manufacturing Specifications and Standard Operating Procedures 
l is ted under "References" a t  the beginning of t h i s  SOP. 

2.  A dust-type respirator  f i t t e d  w i t h  cartridges approved fo r  radionuclides 
shall be worn when there is a possible contact w i t h  dust .  

3 .  Leather-palm gloves shall  be worn when h a n d l i n g  drums or when working w i t h  
d u s t  col lector equipment. 

- MATERIAL R E V I S E D ,  A D D E D ,  OR D E L E T E D .  



INDUSTRIAL HEALTH AND SAFETY REQUIREMENTS (cont.)  

4.  

5. 

6. 

7. 

8. 

9. 

10 .. 

11. 

12. 

13. 

Move and s to re  dust co l l ec to r  ma te r ia l  per  SOP 20-C-101. 

When working i n  dusty conditions, vacuum excessive nuclear mater ia l  from 
the e x t e r i o r  of c lo th ing  before removing the respi ra tor .  

Respirators must be worn anytime a dust co l l ec to r  i s  entered. A dust-type 
a i r -pu r i f y ing  t e S p h t O r  may be worn when exposure periods ins ide a dust 
c o l l e c t o r  do not exceed f i v e  minutes. An a i r l i n e  respi ra tor  s h a l l  be worn 
for  exposure periods ins ide a dust c o l l e c t o r  which exceed f i v e  minutes. 

Safety glasses s h a l l  be worn a t  a l l  times. 

Dust s p i l l s  s h a l l  be immediately vacuumed. 

Exhausters sha l l  remain on wh i l e  the equipment served i s  i n  use except i n  
an emergency, o r  during the inspect ion of the uni ts .  
must be shut down, fol low the procedure i n  fable 2, "Operator Emergency 
Shutdown." The shutdown procedure s h a l l  be posted on the d u s t . c o l l e c t o r  
con t ro l  panel. 

If the dust c o l l e c t o r  

Process c l o t h i n g  sha l l  be worn and be completely buttoned when working 
inside the dust co l l ec to r .  

Before enter ing the f i l t e r  housing enclosure, check tha t  a "Work Permit" 
NLO-H&S-973 has been issued and i s  posted outside the co l l ec to r .  

Before enter ing the bag house enclosure, lock and tag "Out O f  Service" t h e  
power equipment t o  the c o l l e c t o r  and the associated u n i t  including the main 
exhaust motor,  blow r i n g  blower motor, or  pulse blower motor i n  accordance with 
"Lock and Tag Procedure,' Section 8.3 ,  NLO Health and Safety Manual. 

Any circumstance which could have resu l ted  i n  a s i g n i f i c a n t  intake o f  
rad ioac t i ve  mater ia ls  by inhalat ion,  ingestion, o r  absorption w i l l  be 
imnediately reported t o  a supervisor. The involved employees, wage or 
s a l a r y ,  w i l l  r epo r t  t o  the Medica! Department a t  the end o f  t h e i r  s h i f t  
t o  submit a u r i n e  sanple and again repor t  a t  the s t a r t  o f  t h e i r  next 
s h i f t  t o  submit another u r i ne  sanple. The supervisor w i l l  inform the 
I n d u s t r i a l  Hygiene Technician o f  the circumstance and f i l e  a minor event 
r e p o r t  before the end of the s h i f t  dur ing which the circumstance happened. 
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r.1 0 

PROCE OUR E 

1. Each s h i f t  o f  operat ion sha l l  perform the fo11,owing for  a l l  c o l l e c t o r s :  

1.1 Check the h igh and. low dI f fe tent ia1,pressure alarms. Record t h a t  
the check has been completed on 
Dust Collectors' .  Date and replace the recorder chart  if less than 
e ight  hours m a i n  on the Chart. 
the r a t e  of one s h i f t  per day. 

NLO-PRO-1127, " D a i l y  Check o f  

Charts may be used for three days at 

2 .  

3.  

1.2 Change and i n i t i a l  t he  d i f f e r e n t i a l  pressure recorder chart. Forward 
the completed cha r t  t o  the o f f i ce  of the supervisor. 

1.3 A t  a time speci f ied by the Supervisor shut down the co l l ec to r  and 
inspect t he  col  l e c t o r  per items on Form FMPC-PRO-2609, "Dust Col lector  
Inspect ion Check Sheet. 'I 

WARNING: WEAR A DUST-TYPE RESPIRATOR DURING INSPECTION. 

1.4 I f  the c o l l e c t o r  i s  equipped w i t h  a shaker mechanism, shake down the 
bags. 
w i th  blowr i ngs . Manually operate the blowring mechanism on co l l ec to rs  equipped 

1.5 I f  problems e x i s t  a f te r  inspect ion per items on Form FMPC-PRO-2609 
"Dust Co l l ec to r  Inspect ion Check Sheet", the supervisor - i s  t o  correct 
the problems per Table 4, "Inspection Troubleshooting Guide." I f  
damaged bags are found, n o t i f y  the Mechanical Department. 

Each hour of operat ion check the d i f f e r e n t i a l  pressure and record on Form . 
NLO-PRO-334 "Dust Col l e c t o r  Inspect ion Record", o r  Form FMPC-PRO-2617 
"Dust Col lector  Manometer Readings." 

2 . 1  If the pressure reading or mananeter reading i s  above the upper l i m i t  
as l i s t e d  i n  Table 2 "Dust Col lector  D i f f e r e n t i a l  Pressure Recorder- 
Con t ro l l e r  Set t ings and Manometer Readings,' check that the instruments 
are funct ioning p roper l y  and clean the bags or operate the blowrings as 
tequ i red.  

2.2 If the pressure reading or manometer reading i s  below the lower l i m i t  
as l i s t e d  i n  Table 2, t u r n  o f f  the dust co l l ec to r  and check f o r  broken 
bags. Shut down a l l  equipment served per Table 3 ,  "Operator Emergency 
Shutdown." 

2 .3  N o t i f y  the  supervisor i f  the t rouble cannot be corrected. 

2 . 4  Note on t h e  d i f f e r e n t i a l  pressure recorder chart t ha t  the dust co l l ec to r  
was down. 

Inspect the dust c o l l e c t o r  hour ly for: 

3.1 Visual and audible character is t ics .  Record on Form NLO-PRO-334 tha t  
. the u n i t  was inspected. I f  the dust c o l l e c t o r  i s  obviously malfunct ioning'  
or emi t t i ng  unusual sounds, shut down the u n i t .  N o t i f y  the supervisor. 
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3.  Inspec t  the  dust c o l l e c t o r  h o u r l y  fo r :  

3.2 A sudden r i s e  (100' + 2 5 ' F )  i n  temperature ( i f  equipped w i t h  a 
temperature gage). Shut down t h e  dust c o l l e c t o r .  N o t i f y  t h e  supervisor.  

3.3 Rad ia t i on  stack moni tor  read ings  ( i f  equipped with a stack moni tor ) .  
Record the  readings 011 Form FMPC-PRO-2608 "Oust C o l l e c t o r  Stack Monitor 
Readings.' I f  the read ing  increases more than 10 Percent of any scale 
in one hour, n o t i f y  the Supervisor -and the  Indus t r ia l  Hygiene Technician. 

3.4 Stack sampler rotameter f l o w  (If equipped with a stack s a p l e r  rotometer). 
Record the read ing  on Form FWC-PRO-2612 'Stack Simp1 e r  Checksheet'. 
Ad jus t  the flow if necessary and record the adjusted f l o w  on Form 
FMPC-PRO-334-1. 

4. Operat ion o f  6-2-64, 6-2-68, 6-2-76, 6-2-171, 6-2-172 Day and Turner-Haws 
h u s t  C o l l e c t o r s  

- NOTE: G-2-64 and 6-2-76 empty d i r e c t l y  i n t o  a product ion hopper i n  the  
Packaging S ta t i on .  Vacuum ou t  6-2-171 and 6-2-172 i n t o  a "Knock-Out 
Drum" us ing a p o r t a b l e  Hoffman u n i t .  Proceed as i n  4.8.1. 

4 . 1  

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

4.8 

Turn on the  main power disconnect.  

S t a r t  the d i f f e r e n t i a l  pressure recorder-contro l  l e r .  

Set t he  d i f f e r e n t i a l  pressure recorder-contro l  l e r  a t  s e t t i n g s  as 
i nd i ca ted  i n  Table 2 .  Open t h e  a i r  i n l e t  valves, and c lose  the bypass 
and d r a i n  valves.  A l a r m  p o i n t s  are preset by Maintenance. 

Turn on the r o t a r y  va lve.  

S t a r t i n g  the  Dust C o l l e c t o r :  

4.5.1 

Set t h e  se lec tor  sw i tch  on "AUTO." 

Shu t t i ng  Down the  Dust C o l l e c t o r :  

4 .7.1 Press the "STOP" b u t t o n  f c r  the  exhauster motor. 

Press the  "START" b u t t o n  on t h e  main exhauster blower, r i n g  
blower, and d r i v e  motor. 

- NOTE: The b lowr ing  d r i v e  and h igh  pressure blower motors are 
i n te r l ocked  with t h e  exhauster motor switch.  

Empty the c g l l e c t o r  as fo l l ows :  

4.8.1 P e r f o r m  a scale check o f  the  scale i n  use per SOP 1-C-904. 

4.8.2 Tare weigh a 30- or 50-gal lon drum, record  t h e  weight on a 
Form NLO-AC-1945 "Residue Product ion Transfer and I d e n t i f i c a t i o n , "  
and a t tach  the  t i c k e t  t o  the  drum. 

4.8.3 Prmark  the  drum w i th  a 1 5 - d i g i t  l o t  number and p lace  the 
drum under t h e  dust hopper o u t l e t  or at tach  a "Knock-Out" cover 
as requi red.  

u n i t s  which are  vacuumed out . )  
4.8.4 Ensure t h a t  t h e  r o t a r y  va lve  i s  operat ing.  (Not requ i red  on 
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4.8 Empty t h e  c o l l e c t o r  as f o ~ l o w s :  (cont . )  

4.8.5 To prevent o v e r f i l l i n g  w h i l e  d ischarg ing t h e  dust, f requen t l y  
check the drum by tapping Or by v l sua l  inspec t ion ,  

4.8.6 When the drum i s  f i l l e d ,  t u r n  of f  the r o t a r y  va lve.  
required on u n i t s  which are  vacuumed out . )  

4.8.7 Remove the f u l l  drum and replace with a pretared, premarked 
empty drum. (Remove the 'knock-out' cover if so equipped.) 

(Not 

4.8.8 Gross weigh the f i l l e d  drum. Enter  the lot number, drum number, 
gross, ta re ,  and net weights  on Fom NLO-AC-1945. Stenci l  t he  
da ta  on each drum. 

4.8.9 Record on Form NLO-PRO-1416 t h a t  the dust c o l l e c t o r  was mp t  

4.8.10 forward t h e  form NLO-AC-1945 t o  the Product ion Recording O f f  

4.8.11 Reta in  the  m a t e r i a l s  i n  P lan t  1 f o r  d isposal .  

5. Operat ion o f  6-2-1 Mik ro-Pu lsa i re  Oust Co l l ec to r  

NOTE: Vacuum ou t  t h i s  u n i t  i n t o  a "Knock-Out" drum us ing  a p o r t a b l e  Hof 
u n i t .  Proceed per i tem 5.8. 

5.1 Turn on the  main power d isconnect .  

5.2 Turn on the a i r  supply t o  t h e  bag c leaning mechanism. 

5.3 Turn on t h e  d i f f e r e n t i a l  p ressure  reco rde r -con t ro l l e r ,  

5.4 Set t h e  d i f f e r e n t i a l  pressure reco rde r -con t ro l l e r  a t  s e t t i n g s  as 
i nd i ca ted  i n  Table 2. Open t h e  a i r  i n l e t  valves, and c lose  the 
bypass and d ra in  valves.  Alarm po in ts  are preset  by Maintenance. 

5.5 Turn on the  r o t a r y  valve.  

5.6 S t a r t i n g  t h e  Dust Co l l ec to r :  

- 

ed. 

ce. 

man 

5.6.1 Press the  'START' b u t t o n  for the  main exhauster blower and the 

5 . 7  Shu t t i ng  Down the  Dust C o l l e c t o r :  

compressor motor. 

5 . 7 . 1  Press the  "STOP' bu t tons  t o  the main blower and compressor 
motors. 

5.8 Empty the  dust c o l l e c t o r  as fo l l ows :  

5.8.1 Perform a scale check of  the  scale i n  use per SOP 1-C-904. 
. .  

5.8 .2  Tare weigh a 30- or 50-gal lon drum, record  t h e  weight on 
a Form NLO-AC-1945, "Residue Product ion Transfer and I d e n t i f i c a t i o n "  
and a t tach  the t i c k e t  t o  the drum. 

5.8.3 Premark the drum wi th  a 1 5 - d i g i t  l o t  number and p lace  the  
drum under the  dus t  hopper o u t l e t ,  or a t tach  a "Knock-Out" 
cover as requi red.  

5.8.4 Ensure t h a t  t he  r o t a r y  va lve  i s  operat ing.  
u n i t s  tha t  are vacuumed out.)  

(Not requ i red  on 
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5.8 Empty the  dust  COlleCtOr as fo l lows:  ( con t . )  

I 
1 5.8.5 To prevent o v e r f i l l i n g  w h i l e  d ischarg ing t h e  dust, f requen t l y  

check the drum by tapping or by v i s u a l  inspect ion.  

5 . 8 . 6  When t h e  drum i s  f i l l e d ,  t u r n  of f  the r o t a r y  valve.  
requ i red  on u n i t s  t h a t  are vacuumed out . )  

(Not 

5 . 8 . 7  Remove the  f u l l  drum and rep lace  with a pretared, premarked 
empty drum. (Remove t h e  'knock-out' cover if SO equipped.) 

5 .8 .8  Gross weigh the  f i l l e d  drum. 
gross, ta re ,  and net weights on Form NCO-AC-1945. S t e n c i l  t he  
da ta  on each drum. 

5 .8 .9  Record on Form NLO-PRO-1416 t h a t  the dust c o l l e c t o r  was emptied. 

5.8.10 Forward the  Form NLO-AC-1945 t 0 the Product i o n  Record i ng O f f  i ce . 
5 .8 .11  Reta in  the  m a t e r i a l s  i n  P lan t  1 f o r  d isposa l .  

Enter the  l o t  number, drum nu&er, 

Table 2 
Dust Col l e c t o r  

D i f f e r e n t i a l  Pressure Recorder-Control l e r  Set t ings  and Manometer Readings 

Recorder-Contro l ler  
B l o w  Ring and Shaker Manometer Readings - 

( in/H70) ( i n/H?O) 
C o l l e c t o r  No. Low High Low High 

G-2- 1 
G-2-2 
6-2-64 
G-2-68 
G-2- 758 
G-2-76 
6-2-171 
6-2-1 72 
6-2-235 
6-2-236 
6-2-23 7 
6-2-238 
G-2- 6014 
G-2 - 601 5 
G-2-6042A 
G-2 -6042 8 

2 
2 
2 

2 
2 
2 

4 
4 
4 

4 
4 
4 
4 

4 
4 
4 
4 

2 

8 

4 

6 .  Operat ion o f  6-2-6014 Wheelabrator and 6-2-6015 Pangborn Dust Co l l ec to r  

6 . 1  

6 . 2  Turn on the  d i f f e r e n t i a l  pressure reco rde r -con t ro l l e r .  

6 . 3  Set the  d i f f e r e n t i a l  p ressure  reco rde r -con t ro l l e r  a t  se t t i ngs  as 

Turn on t h e  main power disconnect.  

i nd i ca ted  i n  Table 2. Open t h e  a i r  i n l e t  valves, and c lose the  
bypass and d r a i n  valves.  

6.4 Turn on the  r o t a r y  va lve.  

6.5 S t a r t i n g  t h e  Dust C o l l e c t o r :  

Alarm p o i n t s  are preset  by Maintenance. 1 
f -  . 6 . 5 . 1  Press the  "START" b u t t o n  on the con t ro l  panel .  

R - MTERIAL REVISED,  ADDED, OR DELETED. 



6. Operation of 6-2-6014 Wheelabrator and  6-2-6015 Pangborn Dust Collector ( C O n t . 1  

6.6 Shutting Down the Oust Collector:  

6.6.1 

6.7 Empty 

6.7.1 

6.7.2 

6.7.3 

6.7.4 

6 .7 .5  

6.7.6 

6 . 7 . 7  

6.7.8 

6.7.9 

6.7.10 

6.7.11 

Press the "STOP' b u t t o n  on the control p a n e l .  

the collector as follows: 

Perform a scale check of the scale. i n  use p e t  SOP 1-C-900. 

Tare weigh a 30- or 50-gallon drum, record the weight 011 a 
Form NLO-AC-1945 "Residue Product ion Transfer and Identificationm 
and attach the t i cke t  t o  the drum. 

Premark the drum w i t h  a 15-digit lot  nu&er and place the 
drum under the d u s t  hopper out le t .  

Insure that the rotary valve is  operating. 

To prevent over f i l l ing  while d i s c h a r g i n g  the d u s t ,  frequently 
check the drum by tapping or by visual inspection. 

When the drum is  f u l l ,  t u r n  of f  the rotary valve. 

Remove the fu l l  drum and replace w i t h  a pretared, premarked 
empty drum. 

Gross weigh the f i l l e d  drum. 
gross, t a re ,  and net weights on Form NLO-AC-1945. Stencil the 
d a t a  on each drum.  

Enter the l o t  nunber, d rum number, 

Record on Form NLO-PRO-1416 that the dust collector was mptied.  

Forward the Form NLO-AC-1945 t o  the Production Recording Office. 

Retain the materials i n  P l a n t  1 for disposition. 

7.  Operation of 6-2-756, 6-2-235, 236, 237, 238 Hoffman Dust Collectors 

7 .1  

7.2 Check the manometers per paragraph 2 of th is  procedure. 

Turn on the main power disconnect. 

7.3 Starting the Dust Collector: 

7.3.1 Push the "START" b u t t o n  on the controller (when operating' 
6-2-236, t u r n  on 6-2-172 per paragraph 4 of t h i s  procedure). 

7.4 S h u t t i n g  Down the Dust Collector: 

7 .4 .1  Push the "STOP" button on the controller. 

R - M A T E R I A L  REVISED,  A D D E D ,  OR D E L E T E D .  
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7. Operat ion of G-2-758, G-2-235, 236, 237, 238 Hoffman Dust Co l l ec to rs  

7.6 Empty the  c o l l e c t o r  as fo l lows (except -6-2-237, which empties d i r e c t l y  
i n t o  the T i tan  M i l l . )  

7.6.1 

7.6.2 

7.6.3 

7.6.4 

7.6.5 

7.6.6 

7.6.7 

7.6.8 

7.6.9 

Perform a sca le  check of sca le  in use per  SOP 1-C-904. 

Tare weigh a 30- o r  SO-gallon drum, r e c o r d  t h e  weight on a 
Form NLO-AC-1945 and a t tach  t h e  t i c k e t  t o  t h e  drum. 

Premark the  drum with a 15-d ig i t  l o t  n u d e r  and p lace  the  
drum under the  dust hopper o u t l e t .  

Shut down the  dust c o l l e c t o r  and open the  ga te  valve.  

Manually operate the shaker. 

To prevent  o v e r f i l l i n g  w h i l e  d ischarg ing  t h e  dust, f requen t l y  
check the  drum by tapping or by v i s u a l  inspec t ion .  

Remove the  f u l l  drum and rep lace  w i t h  a pretared,  premarked 
empty drum. 

When the hopper i s  empty, c lose  t h e  gate va lve and r e s t a r t  the 
dust co l  1 e c t  o r .  

Gross weigh the  f i l l e d  drum. Enter  the  l o t  number, drum number, 
gross, t a r e ,  and ne t  weights on Form NLO-AC-1945. S tenc i l  the 
data on each drum. 

7.6.10 Record on Form NLO-PRO-334 t h a t  the dust c o l l e c t o r  was enpt ied.  

7.6.11 Forward t h e  Form NLO-AC-1945 t o  t h e  Product ion Recording O f f i ce .  

7.6.12 Reta in  t h e  f i l l e d  drums i n  t h e  P l a n t  1 f o r  d i s p o s i t i o n .  

8. G-2-6042A Sly Dust C o l l e c t o r  

(Th is  u n i t  has no bags and exhausts i n t o  6-2-60428 In -L ine  F i l t e r )  

8.1 Turn on t h e  main power disconnect.  

8.2 Check the manometer readings each hour as i nd i ca ted  i n  Table 2 .  
Record on Form FMPC-PRO-2617. 

8.3 S t a r t i n g  the  Dust C o l l e c t o r :  

8.3.1 Push t h e  exhauster motor "START" bu t ton  on the  con t ro l  panel .  

8.4 Shut t ing Down t h e  Dust C o l l e c t o r :  

8.4.1 Stop t h e  dust c o l l e c t o r  by pushing t h e  exhauster "STOP" 
bu t ton .  
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9. 6-2-2 Dracco Dust C o l l e c t o r  

(Th is  u n i t  empties d i r e c t l y  i n t o  G-2-758.) 

9.1 Turn on t h e  main power d isconnect .  

9.2 Turn on t he  d i f f e r e n t  l a 1  pressure  recorder -cont ro l  l e r .  

9.3 Set the d i f f e r e n t i a l  pressure recorder-contro l  l e r  a t  s e t t i n g s  as 
ind ica ted  i n  T d e  2. Open the  a i r  i n l e t  valves, and c lose  the  
bypass and d r a i n  va lves.  A l a r m  p o i n t s  are p reset  by main- 
tenance. 

9.4 Turn on t h e  r o t a r y  va lve.  

I. 
1 

I 
9.5 S t a r t i n g  the  Dust C o l l e c t o r :  

8.5.1 Push the  exhauster motor "START" bu t ton  on a l l  c o n t r o l  panel. 

Shut t ing  Down the  Oust C o l l e c t o r :  

8.6.1 Push t h e  "STOP" b u t t o n  fo r  t he  exhauster motor.  

9.6 

1 10. Operat ion o f  6-2-60428 I n - L i n e  . F i l t e r  

(Th is  u n i t  requ i res  t h e  opera t i on  of the  6-2-6042A dus t  c o l l e c t o r  exhauster. 
Before us ing any of the  equipment served by t h i s  u n i t ,  s t a r t  t h e  (3-2-6042A 
c o l l e c t o r  per paragraph 5 of t h i s  procedure.) 

10.1 Shut t ing  Down the  I n - L i n e  F i l t e r :  

10.1.1 Press the  "STOP" bu t ton  fo r  the  exhauster motor on 6-2-6042. 

10.2 Empty the  In -L ine  F i l t e r  as fo l lows:  

I 
10.1.2 I f  t h e  manometer i nd i ca tes  more than 4"/ti20, change the 

10.2.2 Place t h e  p r e - f i l t e r  i n  a premarked drum. 

p re- f  i l t e r .  

10.2.3 Record t h e  conten ts  on Form NLO-AC-1945 and a t tach  the t i c k e t  
t o  th'e drum. 

10.2.4 Send t h e  drum t o  P lan t  8 f o r  d i spos i t i on .  I 
I 

10.2.5 I f  the  manometer cont inues t o  ind ica te  more than 4"/H20, change 
the  HEPA f i l t e r .  

10.2.6 Place the  HEPA f i l t e r  i n  a p l a s t i c  bag. 

1 10.2.7 Record t h e  contents  on Form NLO-AC-1945 and a t tach  the t i c k e t  
t o  the  p l a s t i c  bag. 

R - MATERIAL REVISED,  ADDED, OR DELETED. 
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10. Operat ion of  6-2-60426 In -L ine  F i l t e r  ( c o n t . )  
I 

10.2.8 Send t h e  p l a s t i c  bag t o  P l a n t  8 f o r  d i spos i t i on .  

10.2.9 Record on Form NLO-PRO-1416 that  the dust c o l l e c t o r  was emptied. 

10.2.10 Forward the Form NLO-AC-1945 t o  the Production Recording O f f i c e .  

r. 
I 
I 
1 
8 

11. Stack Monftor A l a r m  0- Operator and Supervisor Respons ib i l i t y  

11.1 Operator  Respons ib i l i t y  

11.1.1 Notify the superv isor .  

- NOTE: If the superv isor  cannot be located immediately, 
shut down the  dust c o l l e c t o r  per in fo rmat ion  i n  
Table 3 ,  "Operator Emergency Shutdown." Emergency 
in format ion is l i s t e d  f o r  each dust c o l l e c t o r  by 
number. N o t i f y  the  superv isor  o f  the dust c o l l e c t o r  
shutdown. 

- NOTE: Informat ion conta ined i n  the "Operator Emergency 
Shutdown 'I Tab le  3 i s  posted on each dust c o l l e c t o r  
con t ro l  panel .  

11.2 Superv isor  Respons ib i l i t y  

11.2.1 If the dust c o l l e c t o r  is '  not  shut down, shut i t  down 
per Table 3 .  Lock and tag  "Out O f  Service' ' the  main 
exhauster motor. 

~~ -~ 
TABLE 3 

I Operator Emergency Shutdown 

I 
I 

Dust Col 1 e c t  or 
Number Shutdown Procedures 

G-2-1 1. N o t i f y  the f o l l o w i n g  operators  t o  shut down operat ions.  

1.1 Repackaging (enr iched)  Operator.. 

2 .  Shut down the dust c o l l e c t o r  by pushing the  exhauster I motor "STOP" but ton.  

R - FATERIAL REVISED, ADDED, OR DELETED. 
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11. Stack  Monitor A l a r m  --  (cont . )  

TABLE 3 (cont.)  

Opera t o r  Emergency Shut down 

Dust Col 1 ect  or 

6-2 - 2 

Number Shutdown Procedures 

1. N o t i f y  the f o l l o w i n g  operators t o  shut down operations: 

1.1 M i l l  drum dumper operator. 

2 .  Shut down the dust c o l l e c t o r  by pushing the  exhauster 
motor "STOP" but ton.  

6-2-64 1. - N o t i f y  the f o l l o w i n g  operators t o  shut down operations: 

1.1 T i t a n  M i l l  Operator 

1.2 T i t a n  M i l l  Drum Dunping Operator 

2 .  Shut down the dust c o l l e c t o r  by pushing the  exhauster 
motor "STOP" but  ton. 

G-2-68 
fl aY 

(Not I n  Use) 

6-2-758 
Hoffman 

1. N o t i f y  the fo l l ow ing  operators t o  shut down operations: 

1.1- Cleaning Operators. 

2 .  Shut down the dus t  co l l ec to r  by pushing the "STOP" button 
on the c o n t r o l l e r .  

6-2-76 1. N o t i f y  the fo l l ow ing  operators t o  shut down operations: 

1.1 T i t a n  M i l l  Packaging Unit  Operator 

Shut down the dust co l l ec to r  by pushing the  exhauster 
mo to r  "STOP" button. 

2 .  

R - MATERIAL 
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11. Stack Mon i to r  A l a r m  -- (con t . )  

TABLE 3 (con t . )  

Operator Emergency Shutdown 

Dust Col 1 ec t  or 
Number 5 hut down P r ocedu r es 

6-2-171 1. Not i fy . the fol lowlng opera tors  t o  shut down operat ions:  
Turner-Haws 

1.1 6-2-236 Dust C o l l e c t o r  

Shut down the  dust c o l l e c t o r  by pushing t h e  exhauster 
motor "STOP" bu t ton .  

2 .  

G-2-172 1. N o t i f y  t he  f o l l o w i n g  operators  t o  shut down operat ions:  
Turner - Haws 

1.1 Sanple L ine  Operator 

2. 

1. 

Shut down the  dust c o l l e c t o r  by pushing t h e  exhauster 
motor "STOP" but ton.  

N o t i f y  the  fo l l ow ing  operators  t o  shut down operat ions:  

1.1 Safe Geometry D iges t ion  Operator 

G-2 -235 
Hoffman 

2 .  Shut down the  dust c o l l e c t o r  by pushing t h e  "STOP" 
bu t ton  on the  c o n t r o l l e r .  

N o t i f y  the f o l l o w i n g  operators  t o  shut down operat ions.  

1.1 Enriched D iges t ion  Operator i n  the Laboratory 

Shut down the dust c o l l e c t o r  by pushing t h e  "STOP" 
but ton  on the  c o n t r o l l e r .  

G- 2 - 2 36 
Hoffman 

1. 

2. 

6-2-237 1. N o t i f y  t h e  f o l l o w i n g  operators  t o  shut down operat ions:  
Hoffman 

1.1 T i t a n  M i l l  Operator 

2. Shut down the  dust c o l l e c t o r  by pushing t h e  'STOP" 
bu t ton  on the  c o n t r o l l e r .  

G-2-238 1. N o t i f y  the fo l l ow ing  operators  t o  shut down operat ions:  
Hoffman 

1.1 Shot B las te r  Operator 

2. Shut down the  dust c o l l e c t o r  'by pushing t h e  'STOP" 
bu t ton  on the c o n t r o l l e r .  

6-2-6014 1. N o t i f y  the  fo l l ow ing  operators  t o  shut down operat ions:  
Wheel ab ra to r  

1.1 Shot B l a s t e r  Operator 

2. Shut down th'e dust c o l l e c t o r  by pushing t h e  exhauster 
motor "STOP" but ton.  

R - M4TERIAL REVISED, ADDED, OR DELETED.. 



11. Stack Mon i to r  Alarm -- (con t . )  

TABLE 3 (cont  . ) 
Operator Emergency Shutdown 

DUS t Col 1 e c t  or 
Number Shutdown Procedures 

6-2-6015 1. N o t i f y  t h e  fo l l ow ing  opera tors  t o  shut down operat ions.  
Pangborn 

1.1 Copper Shredder Operator 

2 .  Shut down the dust c o l l e c t o r  by pushing t h e  exhauster 
motor "STOP" but  ton.  

G-2-6042A 1. N o t i f y  t h e  fo l l ow ing  opera tors  t o  shut down operat ions.  

1.1 F i t z p a t r i c k  M i l l  Operator 
Sly 

1.2 P i n  Cut te r  Operator 

1.3 Laboratory Operator 

2.  Shut down the dust c o l l e c t o r  by pushing the  exhauster 
motor "STOP" but ton.  

6-2-60428 1. N o t i f y  the f o l l o w i n g  operators  t o  shut down operations. 
In-L i n e  
F i l t e r  1.1 F i . t zpa t r i ck  M i l l  Operator 

1.2 Pin Cut te r  Operator 

1.3 Laboratory  Operator 

2 .  Shut down the  Sly dust  c o l l e c t o r  by pushing the exhauster 
motor "STOP" but ton.  This  w i l l  shut down the  In-L ine F i l t e r .  

R - MATERIAL REVISED, ADDED, OR DELETED. 



1 1 .  Stack Monitor A l a r m  -- (cont . )  

11 .2 .2  N o t i f y  an I n d u s t r i a  

1 1 . 2 . 2 . 1  I n d u s t r i a l  

1 1 . 2 . 2 . 1 . 1  

Hygiene Technician. 

Hygiene Technician Responsibi 1 i ty 

Check the monitor for proper wera t i on .  
If the monitor i s  operat ing properly, 
check It for a s o i l e d  f i l t e r .  I f  the 
f i l t e r  i s  changed, submit the s o i l e d  
one for normal analysis. 

1 1 . 2 . 2 . 1 . 2  N o t i f y  the supervisor o f  the f i l t e r  
condi t ion.  

1 1 . 2 . 2 . 1 . 3  N o t i f y  the  supervisor o f  the so i l ed  
f i 1 t e r an a 1 y s i s . 

11 .2 .3  N o t i f y  the Chemical Plants Manager o f  the condi t ion o f  
the s o i l e d  f i l t e r  being analyzed. 

11.2 .4  Inspect the c o l l e c t o r  for  evidence of dust, and i f  dust i s  

11.2 .5  Obtain the f i l t e r  analysis- and n o t i f y  the Chemical Plants 

present, determine the source. 

Man age r . 
- NOTE: Do not r e s t a r t  the dust co l l ec to r  or operation(s) 

served by the dust c o l l e c t o r  u n t i l  an analysis o f  the 
stack loss has been reported and approval t o  r e s t a r t  
has been granted by the Chemical P lants  Manager. 

11.2 .6  If the Chemical P lants  Manager determines from f i l t e r  analysis 
that  there has been a dust loss, and the leak has not been 
located, i n i t i a t e  f luorescein dye tes t  t o  f i n d  the leak per 
paragraph 11 .2 .7 .  

11 .2 .7  Fluorescein Dye Test 

11 .2 .7 .1  Check tha t  a l l  dust co l l ec to r  bags are i n  place 

1 1 . 2 . 7 . 2  I f  repa i r s  have been cmpleted, "Post-Maintenance 

. ins ide the baghouse. 

Check Sheet, I' Form FMPC-PRO-2610 must be compl eted 
before proceeding with dye t e s t .  

1 1 . 2 i 7 . 3  Turn on the  exhaust blower o f  the dust co l l ec to r .  

NOTE: High vacuum and blow r i n g  u n i t s  must be 
turned o f f  dur ing the dye t e s t .  

- 

R - MATERIAL REVISED, ADDED, OR DELETED. 
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11. Stack Mon i to r  Alarm -- (con t . )  

11.2.7.0 Add f l u o r e s c e i n  dye t o  the dust c o l l e c t o r  system 
a t  t he  c loses t  poss ib le  i n l e t  t o  the  baghouse 
so t h a t  t h e  dye i s  routed through the baghouse. 

- NOTE: The anount of dye added t o  the system 
i s  determined by the anount o f  f i l t e r i n g  
area i n  t h e  baghouse. Spec i f i ca t i ons  
r e q u i r e  t h a t  1 lb. dye/1000 sq, ft. 
o f  f i l t e r  area be added t o  the system. 

11.2.8 

11.2.9 

11.2.10 

11.2.11 

11.2.12 

11.2.7.5 A l l o w  t h e  dust  c o l l e c t o r  t o  run  f o r  30 seconds a f t e r  
a l l  of the  f l uo resce in  dye has been added t o  the  system. 

11.2.7.6 Shut down the  main exhaust blower and lock ou t  the 
e l e c t r i c a l  con t ro l s  p r i o r  t o  en te r ing  t h e  baghouse. 

11 2 . 7 . 7  Obta in  a l l  necessary equipment inc lud ing  requ i red  
s a f e t y  i tems as spec i f ied  i n  " I n d u s t r i a l  Heal th  
and Safety  Requirements. " Enter  the baghouse wi th 
an u l t r a v i o l e t  l i g h t  t o  the check bags. 

- NOTE: Do no t  en ter  the baghouse unless another 
operator  i s  on standby ou ts ide  o f  t h e  
baghouse enclosure. 

11.2.7.8 Using t h e  u l t r a v i o l e t  l i g h t ,  check the bags for  
Det a i 1 ed i nspect i on  f 1 uorescei  n dye p a r t  i c l  es . 

should be on the  bagl f lange connections, seams and 
flange/baghouse wa l l  in te r faces ,  and a l l  surfaces 
of t h e  bags. 

11.2.7.9 Have t h e  I n d u s t r i a l  Hygiene Technician remove 
the  s tack  sampler f i l t e r  f o r  u l t r a v i o l e t  l i g h t  
inspec t  ion.  

I f  the  leak source has been located, c lean the  c o l l e c t o r  and 
n o t i f y  t h e  Maintenance Supervisor t o  make repa i rs .  

A f t e r  r e p a i r s  are completed, c lean t h e  c o l l e c t o r  and run a 
dye t e s t ,  per  paragraph 11.2.7.  

A t  complet ion o f  the dye t e s t ,  complete the "Post-Maintenance 
Check Sheet," Form FMPC-PRO-2610. 

N o t i f y  the  Chemical P lan ts  Manager of t h e  r e s u l t s  o f  the dye 
t e s t .  

- NOTE: The Chemical P lan ts  Manager s h a l l  make the de te r -  
m ina t i on  t o  r e s t a r t  the c o l l e c t o r .  

A "Minor Event" r e p o r t  i s  t o  be completed by the superv isor  
p r i o r  t o  the complet ion of the s h i f t .  

R - MATERIAL REVISED, ADDED, OR DELETED. 
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12. Stack Sampler F i l t e r  - Inspec t i on  and/or Change (Stack sampler f i l t e r s  
are checked and/or changed a t  regu la r  i n t e r v a l s  by an I H  Technician.) 

12.1 I n d u s t r i a l  Hygiene Technic ian R e s p o n s i b i l i t y  

12 .1 .1  N o t i f y  t he  superv i  S O r  Of the f i 1 t e r  inspect  i o n  and/or change. 

12.1.2 Notify the  superv isor  Of the c o n d i t i o n  ( s o i l e d  or unso i led)  of 
the f i l t e r .  

12 .1 .3  I f  t h e  f i l t e r  i s  changed, submit t h e  f i l t e r  f o r  normal 
analys is .  

12.1.4 N o t i f y  t h e  superv isor  of the f i l t e r  ana lys is .  

12.2 Supervisor R e s p o n s i b i l i t y  

12.2.1 

12.2.2 

12.2.3 

12.2.4 

12.2.5 

12.2.6 

12.2.7 

12.2.8 

I f  the  f i l t e r  i s  changed but i s  no t  so i led ,  resume normal 
opera t ion  of the dust c o l l e c t o r .  

I f  t h e  f i l t e r  i s  so i led ,  shut down the dust c o l l e c t o r  pe r  
i n fo rma t ion  i n  Table 3 .  
main exhaust motor per  Lock and Tag procedure (Sect ion 8 . 3 ,  
NLO Hea l th  and Safety Manual). 

Lock and t a g  "Out O f  Service" t h e  

N o t i f y  the Chemical P lan ts  Manager o f  t h e  cond i t i on  o f  the  
s o i l e d  f i l t e r  be ing analyzed, 

Inspect  t he  dust c o l l e c t o r  for evidence o f  dust, and i f  dust  
i s  present,  determine t h e  source. 

Obta in  t h e  f i l t e r  ana lys is  and n o t i f y  t h e  Chemical P lan ts  
Manager. 

- NOTE: Do n o t  r e s t a r t  t h e  dust c o l l e c t o r  or operat ion(s)  
served by the  dust c o l l e c t o r  u n t i l  an analys is  o f  the 
stack loss has been repor ted and approval t o  r e s t a r t  
has been granted by the Chemical P lan ts  Manager. 

I f  t h e  Chemical P lan ts  Manager determines f r o m  the  f i l t e r  
ana lys is  t h a t  there  has been a dust loss ,  and the leak has not 
been located, run  a dye t e s t  t o  f i n d  the  leak per paragraph 
10.2.7. 

I f  the  leak source has been located, c lean the  c o l l e c t o r  
and n o t i f y  t h e  Maintenance Supervisor t o  make repai rs .  

A f t e r  r e p a i r s  a re  complete, c lean the  c o l l e c t o r  and run  
a dye t e s t ,  per  paragraph 11.2.7. 

R - MATERIAL REVISED, ADDED, OR DELETED. 
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12. Stack Sampler f i l t e r  (cont . )  

12.2.9 A t  completion of the dye t e s t ,  complete a 'Post-Maintenance 
Check Sheet," Form FMPC-PRO-2610. 

12.2.10 Notify the Chemical Plants Manager of the resul ts  of the d p  
test. 

- NOTE: The Chemical Plants  Manager shall make a determination 
t o  r e s t a r t  col lector .  

12.2.11 A "Minor Event" report is t o  be completed by the supervisor 
prior t o  the completion of h i s  s h i f t .  

13 .  Sounding of a Differential  Pressure Alarm or Indications of h i g h  or Low 
Differential  Pressure on the Recorder -- Operator and Supervisor 
Respons i b  i 1 i t y  

13.1 Operator Respons i b i l  i t y  

- NOTE: I f  the supervisor cannot be located immediately, shut down 
the dust collector per information i n  Table 3 ,  "Operator 
Emergency Shu tdown ."  Emergency information is  l i s ted  by 
number fo r  each d u s t  col lector .  
dust collector shutdown. 

Information contained i n  the "Operator Emergency S h u t d o w n , "  
Table 3 i s  posted on each d u s t  collector control panel. 

Notify the supervisor of the 

- NOTE: 

13.2 Supervisor Responsibility 

1 3 . 2 . 1  I f  the d u s t  collector i s  not s h u t  down, s h u t  i t  down per . 
Table 3 .  Lock and tag 'Out Of Service" the  d u s t  col lector  
main exhaust motor per Lock and Tag procedure (Section 8 . 3 ,  
NLO Heal th  and Safety Manual). 

1 3 . 2 . 2  Notify an Industrial Hygiene Technician. 

1 3 . 2 . 2 . 1  Industrial Hygiene Technician Responsibility 

1 3 . 2 . 2 . 1 . 1  Check the monitor for proper 
operat 
operat 
soiled 
f i l t e r  
soiled 

1 3 . 2 . 2 . 1 . 2  Not i f  y 
cond i t 

1 3 . 2 . 2 . 1 . 3  Notify 
f i l t e r  

R - MATERIAL R E V I S E D ,  A D D E D ,  OR D E L E T E D . .  
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13. Sounding the  D i f f e r e n t i a l  Pressure Alarm (con t . )  

13.2.3 If t h e  I n d u s t r i a l  Hygiene Technic ian r e p o r t s  the f i l t e r  i s  
no t  s o i l e d  and if the cause of low o r  h igh  d i f f e r e n t i a l  
p ressure  cannot be determined, n o t i f y  the  Instrument Shop t o  
s e r v i c e  t h e  d i f f e r e n t i a l  p ressure  gage. 

WARNING: THE CAUSE OF HIGH OR LOU DIFFERENTIAL PRESSURE , 

MST BE DETERMINED BEFORE CONSIDERATION C A W  BE 
GIVEN TO RESTARTIhG THE COLLECTOR AND OPERATIONS 
SERVED BY THE COLLECTOR. 

13.2.4 N o t i f y  t h e  Chemical P l a n t s  Manager of cond i t i on  of the  s o i l e d  
f i l t e r  be ing  analyzed, o r  if the f i l t e r  was not  so i led,  what 
a c t i o n  has been taken. 

Inspec t  t h e  c o l l e c t o r  f o r  evidence o f  dust, and i f  dust 
is present,  determine t h e  source. 

13.2.5 

13.2.6 If t h e r e  i s  no v i sua l  evidence o f '  a dust c o l l e c t o r  
problem, i n i t i a t e  a f l uo resce in  dye t e s t  per paragraph 
11.2.7. Report t he  r e s u l t s  of the dye t e s t  t o  the  
Chemical P lan ts  Manager. 

13.2.7 Obta in  t h e  f i l t e r  analys is  and n o t i f y  t h e  Chemical P lants  
Manager. 

- NOTE: Do no t  r e s t a r t  the  dust c o l l e c t o r  or opera t ion(s )  
served by the dust c o l l e c t o r  u n t i l  an analys is  o f  
the  stack loss has been repor ted  and approval t o  
r e s t a r t  has been granted by the  Chemical P lan ts  
Manager . 

13.2.8 I f  t h e  Chemical P lan ts  Manager determines from t h e  f i l t e r  
ana lys i s  t h a t  there has been a dust loss, and the  leak has not 
been located, run a dye t e s t  t o  f i n d  t h e  leak per paragraph 
11.2.7. 

13.2.9 If a leak source has been located, c lean t h e  c o l l e c t o r  
and n o t i f y  the  Maintenance Department t o  makE repa i rs .  

13.2.10 A f t e r  r e p a i r s  are complete, c lean the  c o l l e c t o r  and run 

13.2.11 A t  complet ion o f  the  dye t e s t ,  complete a "Post Maintenance 

a dye t e s t ,  per paragraph 11.2.7. 

Check Sheet," Form FMPC-PRO-2610. 

13.2.12 N o t i f y  t h e  Chemical P lan ts  Manager o f  t h e  r e s u l t s  o f  the dye 
t e s t .  

- NOTE: The Chemical P lan ts  Manager s h a l l  make the determinat ion 
t o  r e s t a r t  the c o l l e c t o r .  

R - MATERIAL REVISED,  ADDED, OR DELETED. 
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13. 

14. 

Sounding the D i f f e r e n t i a l  Pressure A 1  arm (cont . )  

13.2.13 Check fo r  the spec i f i ed  d i f f e r e n t i a l  readings and record thm 
once each hour. 

13.2.14 A "Minor Event" report i s  t o  be completed by the supervisor 
p r i o r  t o  the completion o f  the shift. 

Any Unusual Clrcumstance Not Covered 8y Paragraph 1 t h r u  12 Shal l  Be 
Considered As A Possible F a i l u r e  U n t i l  Determined Otherwise and the 
Supervisor Shall Proceed As kollows: 

14 .1  Shut down the c o l l e c t o r  per Table 3 .  Lock and tag 'Out Of Service" 
the main exhaust motor per  Lock and Tag procedure (Sect ion 8 . 3 ,  NLO 
Health and Safety Manual .) 

14.2  Not i f y  the Chemical P lan ts  Manager. 

14.3  Request an I n d u s t r i a l  Hygiene Technician to  check'the sampler f i l t e r .  

14.4 Visual ly check the c o l l e c t o r .  

14.5 I n i t i a t e  a dye t e s t  per paragraph 11 .2 .7 .  

14.6 A "Minor Event" r e p o r t  i s  t o  be completed by the  supervisor p r i o r  
t o  the completion o f  the s h i f t .  

. 
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TABLE 4 

INSPECT ION TROUBLESHOOTING GUIDE 

I t e m  And/or Cor rec t ive  
No. Problem Cause Act  i o n  

1. Dust on the  f l o o r  of Broken bag/ Clean the baghouse. 

cond i t i on  

the  baghouse or tube Loose bag connect ion N o t i f y  t he  Mechanical 
sheet Department t o  rep1 ace 

bags or r e p a i r  
connections. 

2 .  Dust on the  blow r i n g s /  Broken bag/ Clean the baghouse. 
pu lse  j e t s  o r  shakers Blow r i n g  b ind ing /  N o t i f y  the Mechanical 

Department t o  replace 
bagshepa i r  blow r ings /  
t i g h t e n  connections. 

Loose bag connect ion 

3 .  Misalignment o f  t h e  Broken blow r ing/  N o t i f y  the Mechanical 
blow r i ngs /pu lse  j e t s  Loose bag Department t o  r e p a i r  

blow r i n g s  o r  bag 
connections. 

4. Blow r i n g  chain d r i v e  o r  Chain/ N o t i f y  the Mechanical 
cable mal func t ion  Cab1 e broken Department t o  r e p a i r  

5. Reversing motor ma l func t i on  E l e c t r i c a l  problems N o t i f y  the Mechanical 

the  chain or cable. 

Oepartment t o  repa i r  
broken o r  1 oose hoses. 

6. Blower hose leak ing  Broken hose or Clean the baghouse. 
loose connection Not i f y  the Mechanical 

Bag i ns t a 1 1 a t  i o n  / 

Department. 

7. Danaged or Clean the baghouse. 
Broken Bags Connection loose Rep1 ace bags. 

8. Bag loose a t  the  f lange Improper i n s t a l l a t i o n .  Clean the baghouse. 
connections, top  and bottom Not i fy  the Mechan 1 ca l  

Department t o  
t i g h t e n  connections. 

Leak i n d i c a t i o n s  Hose connect ions/  Check bag condi t ions 
9. Dye check - Bag i n s t a l  1 a t  ion /  Clean the baghouse. 

Bag damage and connect ions/  
hose connect ions. 
Inspect the dust 
c o l l e c t o r .  

R - MATERIAL REVISED, ADDED, OR DELETED. 
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Procedure sop - 1-C-701 I¶SuO 01-29-86 Revision 
Number 1- Section - 0110 Oat0 

TABLE 4 (cont.) 

INSPECTION TROUBLESHOOTING GU ID€ 

Condition 
And/or Correct iue I t e m  

10. Dust inside the Hoffman u n i t  Bag connections/ Clean the baghouse, 

No. Problem Cause Act ion 

Bag damage N o t i f y  the Mechanical 
Department t o  repai r  
or  replace bags. In- 
spect bag cond i t ions 
and connections. 

N o t i f y  the Mechanical 
Department t o  r e p a i r .  

11. Dust leaking around the bags Bag connection/ Clean the baghouse. 
Improper i n s t a l  l a t i o n  
o r  bag damage 

R - MATERIAL REVISED, ADDED, OR DELETED. 
f .  
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Work Permit 
FORM NLO-AC- 973 

Figure 1 ( S h e e t  1 of 8 )  
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Dust Co l lec tor  Inspection Record 

' FORM NLO-PRO-334 
Figure 1 (Sheet 3 of 8 )  
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Stack Sampler Check Sheet 
F O R M  FMPC-PRO-2612 

Figure 1 (Sheet 7 of 
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Dust C o l l e c t o r  Manmeter Readings 
FORM FMPC-PRO-2617 

Figure 1 (Sheet  8 o f  8 )  
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NLO - FMPC MANUFACTURING STANDARDS 

SOP - R E F I N E R Y  DUST COLLECTOR S Y S T E M S  

DESCRIPTION OF EQUIPMENT AND OPERATION 

Na'me or 'Number 

62-94 
62 -856  
65 -252  
N o r t h  B u f f a l o  
Sou th  B u f f a l o  
G1-99 
6 -240  

S e r v i c e  

Ore Dumping Systems 
West M e t a l  D i s s o l v e r  Tank 
Ore Dumping Systems 
N o r t h s i d e  U03 P a c k a g i n g  System 
S o u t h s i d e  U03 P a c k a g i n g  System 
D i g e s t i o n  Area H i g h  Vacuum 
D e n i t r a t i o n  A rea  H i g h  Vacuum 

U n i t s  6 2 - 9 4  a n d  G5-252 a r e  Day A u t o c l e a n  d u s t  c o l l e c t o r s  t h a t  have 
w o o l ,  h a r d  p r e s s e d  f i l t e r  bags. The bags a r e  c l e a n e d  by  s l o w  
t r a v e l i n g  r e v e r s e  j e t  c l e a n i n g  r i n g s  d i s c h a r g i n g  h i g h  p r e s s u r e  a i r .  
D i f f e r e n t i a l  p r e s s u r e  i n s t r u m e n t s  o p e r a t e  t h e  b l o w r i n g s  and r e c o r d  
t h e  d i f f e r e n t i a l  p r e s s u r e s .  

C o l l e c t o r  6 2 - 8 5 6  i s  a H e r s e y  t y p e  ( T u r n e r - H a w s )  w i t h  wool f e l t  b a g s .  
An i n d i v i d u a l  b l o w r i n g  s u r r o u n d s  each b a g  and  i s  a u t o m a t i c a l l y  con -  
t r o l l e d  b y  t h e  d i f f e r e n t i a l  p r e s s u r e  a c r o s s  t h e  bag. B l o w r i n g  r e -  
v e r s e  o p e r a t i o n  i s  c o n t r o l l e d  by l i m i t  s w i t c h e s .  C l e a n i n g  a i r  i s  
p r o v i d e d  by  a p o s i t i v e  d i s p l a c e m e n t  t y p e  a i r  b l o w e r .  

C o l l e c t o r s  G1-99 a n d  6 1 - 2 4 0  a r e  Hof fman h i g h  vacuum u n i t s  h a v i n g  
c o t t o n  bags t h a t  a r e  c l e a n e d  by a manual e x t e r n a l  s h a k e r .  C o l l e c t e d  
m a t e r i a l  i s  d i s c h a r g e d  t h r o u g h  a r o t a r y  v a l v e  i n t o  a drumming s t a t i o n .  

The B u f f a l o  c o l l e c t o r s  a r e  p u l s e  t y p e  b a g  c o l l e c t o r s  u s i n g  v i r g i n  
wool a n d / o r  D a c r o n  bags .  The d u s t  l a d e n  a i r  e n t e r s  t h e  c o l l e c t o r  
a t  t h e  h o p p e r  s i d e  w a l l  and  t h e  d u s t  i s  d e p o s i t e d  o n  t h e  o u t s i d e  
o f  t h e  bags w h i l e  t h e  c l e a n  a i r  t r a v e l s  up t h r o u g h  t h e  c e n t e r  o f  
t h e  bag i n t o  t h e  p lenum.  C l e a n i n g  o f  t h e  bags i s  a c c o m p l i s h e d  by  
d i s c h a r g i n g  a s h o r t  b l a s t  o f  h i g h  p r e s s u r e  a i r  i n t o  t h e  t o p  o f  t h e  
bag. 

ENVIRONMENTAL C O N S I D E R A T I O N S  

I t  i s  t h e  i n t e n t i o n  o f  t h e  N a t i o n a l  Lead  Company o f  Ohio t o  a c h i e v e  
and m a i n t a i n  t h o s e  l e v e l s  o f  a i r  and w a t e r  q u a l i t y  w h i c h  w i l l  p r o -  
t e c t  h e a l t h  a n d  p r o m o t e  w e l f a r e  and s a f e t y .  The r e s p o n s i b i l i t y  f o r  
l i m i t i n g  t h e  r e l e a s e  o f  p o l l u t a n t s  t o  t o l e r a b l e  q u a n t i t i e s  r e s t s  w i t h  
a l l  p e r s o n n e l ,  b o t h  management and o p e r a t o r s .  
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INDUSTRIAL S A F E T Y  

1. L e a t h e r  p a l m  g l o v e s  w i l l  b e  w o r n .  

1 2. S a f e t y  g l a s s e s  w i l l  b e  r e q u i r e d  a t  a l l .  t i m e s .  

3 .  D u s t - t y p e  r e s p i r a t o r  w i l l  b e  w o r n  when i n s p e c t i n g  d u s t  
c o l l e c t o r s  and c h a n g i n g  drums a t  t h e  drumming s t a t i o n .  

4. Any i n c i d e n t  w h i c h  c o u l d  h a v e  r e s u l t e d  i n  a s i g n i f i c a n t  
i n t a k e  o f  r a d i o a c t i v e  m a t e r i a l s  b y  i n h a l a t i o n ,  i n g e s t i o n ,  
o r  a b s o r p t i o n  w i l l  be  i m m e d i a t e l y  r e p o r t e d  t o  a s u p e r -  
v i s o r .  The i n v o l v e d  emp loyees ,  wage o r  s a l a r y ,  w i l l  r e p o r t  
t o  t h e  M e d i c a l  D e p a r t m e n t  a t  t h e  end o f  t h e  s h i f t  t o  s u b m i t  
a u r i n e  sample and  a g a i n  r e p o r t  a t  t h e  s t a r t  o f  t h e i r  n e x t  
s h i f t  t o  s u b m i t  a n o t h e r  u r i n e  samp le .  The s u p e r v i s o r  w i l l  
i n f o r m  t h e  F i r e  and S a f e t y  I n s p e c t o r  o f  t h e  i n c i d e n t  b e f o r e  
t h e  end o f  t h e  s h i f t  d u r i n g  w h i c h  t h e  i n c i d e n t  o c c u r r e d ,  

I 
1 
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P R O C E D U R E  

1 
io 
1 
1 
I 
1 
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1 .  6 2 - 9 4  - V e n t i l a t i n g  t h e  Ore  Dumping S t a t i o n s  and A s s o c i a t e d  
Equipment  

1 .1  A l i g n  v a l v e s  and b l a s t  g a t e s  f o r  p r o p e r  o p e r a t i o n .  

1 .2  S t a r t  t h e  d u s t  c o l l e c t o r .  

1 . 3  S e t  d i f f e r e n t i a l  p r e s s u r e  r e c o r d e r  p o i n t s  a s  i n s t r u c t e d  
b y  t h e  foreman. 

1 . 4  Check c o l l e c t o r  o p e r a t i o n  a t  p a n e l b o a r d .  

1 . 5  When c o l l e c t o r  i s  b e i n g  o p e r a t e d ,  i t  w i l l  be i n s p e c t e d  
once each s h i f t  as  f o l l o w s :  

1 .5 .1  S h u t  c o l l e c t o r  down. 

1.5.2 Open d o o r s  a n d  c h e c k  f o r  d u s t  a c c u m u l a t i o n ,  
b r o k e n  bags a n d  m e c h a n i c a l  m a l f d n c t i o n s .  

1 . 5 . 3  A f t e r  dumping e a c h  c o n t i n u o u s  d i g e - s t i o n  b a t c h ,  
empty t h e  d u s t  b i n s .  

1.5:4 Record  r e s u l t s  o f  i n s p e c t i o n  on " D a i l y  D u s t  
Col l e c t o r  I n s p e c t i o n  R e p o r t "  NLO-PRO-1416. 

WLO-1-1026 ( R E V .  W291681 



2. 65-252 - V e n t i l a t i n q  t h e  Ore Dumping S t a t i o n s  and  A s s o c i a t e d  
E q u i p m e n t  

2.1 A l l g n  v a l v e s  and  b l a s t  g a t e s  f o r  p r o p e r  o p e r a t i o n .  

2.2 S t a r t  t h e  c o l l e c t o r .  

- 3 .  

2.3 S e t  d i f f e r e n t i a l  p r e s s u r e  r e c o r d e r  p o i n t s  a s  i n s t r u c t e d  

2.4 Check c o l l e c t o r  o p e r a t l o n  a t  p a n e l b o a r d .  

2.5 When c o l l e c t o r  i s  b e i n g  o p e r a t e d  i t  w i l l  be i n s p e c t e d  once 

by fo reman .  

each  s h i f t  as f o l l o w s :  

2.5.1 S h u t  c o l l e c t o r  down. 

2 . 5 . 2  Open d o o r s  and c h e c k  f o r  d u s t  a c c u m u l a t i o n ,  b r o k e n  
' bags and m e c h a n i c a l  m a l f u n c t i o n s ,  

2.5.3 A f t e r  dumping e a c h  c o n t i n u o u s  d i g e s t i o n  b a t c h ,  empty 

2 . 5 . 4  Record  r e s u l t s  o f  i n s p e c t i o n  on " D a i l y  O u s t  C o l l e c t o r  

- .  t h e  d u s t  b i n s ,  

I ns pec t i on Rep0 r t "  NLO-  PRO- 141 6. 

G2-856 - V e n t i l a t i n q  a t  t h e  West M e t a l  D i s s o l v e r  Tank 

3.1 A l i g n  v e n t  d u c t s  f o r  p r o p e r  v e n t i n g .  

3.2 S t a r t  t h e  c o l l e c t o r .  

3.3 S e t  d i f f e r e n t i a l  p r e s s u r e  r e c o r d e r  p o i n t s - a s  i n s t r u c t e d  

3.4 Check c o l l e c t o r  o p e r a t i o n  a t  p a n e l b o a r d .  

b y  t h e  fo reman .  

3.5 Once each s h i f t  s h u t  down t h e  c o l l e c t o r  f o r  i n s p e c t i o n .  

3.5.1 0pen.doors and c h e c k  f o r  b r o k e n  bags,  l e a k i n g  
hose  c o n n e c t i o n s  and m e c h a n i c a l  m a l f u n c t i o n s .  

3.5.2 Check o p e r a t i o n  o f  b l o w r i n g  d r i v e  and  c a r r i a g e s .  

3.5.3 Record  r e s u l t s  o f  i n s p e c t i o n  on " D a i l y  O u s t  
Co l  l e c t o r  I n s p e c t i o n  R e p o r t "  NLO-PRO-1416. 

4 .  B u f f a l o  C o l l e c t o r s  - V e n t i l a t i n g  t h e  Oranqe O x i d e  P a c k a g i n q  

?#and s o u t h  s i d e  o f  t h e  D e n i t r a t i o n  A rea )  

- NOTE:  These c o l l e c t o r s  a r e  i d e n t i c a l  and v e n t i l a t e  i d e n t i c a l  
p a c k a g i n g  sys tems .  

I w Lo-1-1026 [ R E V .  81 29/68 I 



4.1 

4 . 2  

4 . 3  

4 . 4  

4 . 5  

4.6 

S t a r t  d u s t  c o l l e c t o r .  

S e t  d i f f e r e n t i a l  p r e s s u r e  recorder  p o i n t s  a s  i n s t r u c t e d  
by foreman.  

T u r n  r o t a r y  v a l v e  on " A u t o " .  

T u r n  bag c l e a n i n g  mechanism on "Auto". 

Observe c o l l e c t o r  o p e r a t i o n  a t  p a n e l b o a r d  b e f o r e  ' l e a v i n g  
t h e  a r e a .  

Once each  s h i f t  s h u t  down t h e  c o l l e c t o r  fo r  i n s p e c t i o n .  

4 . 6 . 1  O p e n  t h e  plenum a c c e s s  d o o r  and check f o r  d u s t ,  
accumu 1 a t  i o n .  

4 .6 .2  Record r e s u l t s  o f  i n s p e c t i o n  on " D a i l y  Dust 
C o l l e c t o r  I n s p e c t i o n  Report" NLO-PRO-1416. 

4 . 6 . 3  I f  any d u s t  i s  no ted  i n  t h e  plenum chamber,  n o t i f y  
t he  foreman i m m e d i a t e l y .  

5 .  G1-99  - Emptying Dust Bins Under F1-94  a n d  C l e a n i n q  

- N O T E :  G1-99 p r o v i d e s  vacuum t o  empty t h e  d u s t  b i n s  under  61-94 
and t o  c l e a n  dry  d u s t  from f l o o r s  a n d  equipment  i n  t h e  
D i g e s t i o n  Area.  

5 .1  

5 .2  

5 . 3  

5 . 4  

5 .5  

5 .6  

S t a r t  c o l l e c t o r  61-94.  

S t a r t  t he  vacuum c o l l e c t o r .  

Af te r  s t a r t u p  check t h a t  t h e  bag house and blower a r e  
f u n c t i o n i n g  p r o p e r l y .  

Once each  day  manual ly  shake  t h e  bags .  

Once each  week s h u t d o w n  the  u n i t  f o r  i n s p e c t i o n .  

5 . 5 . 1  Open door s  o n  t h e  bag house a n d  check  f o r  broken 

5.5.2 Record r e s u l t s  o f  i n s p e c t i o n  on " D a i l y  Dust C o l l e c t o r  

bags .  

I n s p e c t i o n  Repor t "  N L O - P R O - 1 4 1 6 .  

To empty t h e  c o l l e c t o r :  

5 .6 .1  P l a c e  d r u m  i n  d r u m m i n g  s t a t i o n .  

- 5.6 .2  C lose  v a l v e  a t  i n l e t  t o  drumming s t a t i o n .  

5 . 6 . 3  S h u t  down  vacuum c o l l e c t o r .  
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5 . 6 . 4  Open d i s c h a r g e  v a l v e  o n  vacuum c o l l e c t o r  h o p p e r .  

5 . 6 . 5  F i l l  d r u m  by o p e r a t i n g  v a l v e  a t  i n l e t  t o  d r u m m i n g  
s t a t i o n .  

5 . 6 . 6  When hopper  i s  empty, c lose  the  d i s c h a r g e  va lve .  

5 . 6 . 7  Check w i t h  foreman on d i s p o s i t i o n  o f  f i l l e d  
drums.  

6 .  6 1 - 2 4 0  - S u p p l y i n g  H i g h  Vacuum f o r  C l e a n i n o  i n  D e n i t r a t i o n  
Area - 

- N O T E :  6 1 - 2 4 0  p r o v i d e s  f o r  vacuum c l e a n i n g  d u s t  s p i l l s  from 
equipment  and f l o o r s  i n  t h e  D e n i t r a t i o n  Area. 

6 . 1  S t a r t  the v a c u u m  c o l l e c t o r .  

6 . 2  A f t e r  s t a r t u p ,  check t h a t  t h e  b a g  house and b lower  a r e  
f u n c t i o n i n g  p r o p e r l y .  

6 . 3  Once each  day manual ly  s h a k e  t h e  bags.  

6 . 4  Once each  week s h u t  down t h e  u n i t  f o r  i n s p e c t i o n :  

6 . 4 . 1  O p e n  doors  on t h e  bag house a n d  check f o r  broken bags .  

6 . 4 . 2  Record r e s u l t s  o f  i n s p e c t i o n  on "Da i ly  Dust C o l l e c t o r  
I n s p e c t i o n  Repor t "  N L O - P R O - I  416 .  

6 . 5  To empty the c o l l e c t o r :  

6 . 5 . 1  Place d r u m  i n  drumming s t a t i o n .  

6 . 5 . 2  Close v'alve a t  i n l e t  t o  drumming s t a t i o n .  

6 . 5 . 3  S h u t  down vacuum c o l l e c t o r .  

6 . 5 . 4  Open d i s c h a r g e  v a r v e  on vacuum c o l l e c t o r  hoppe r .  

6 . 5 . 5  F i l l  d r u m  by o p e r a t i n g  va lve  a t  i n l e t  t o  d r u m m i n g  
s t a t  i o n .  

6 . 5 . 6  When hopper i s  empty ,  c l o s e  t h e  d i s c h a r g e  
v a l v e .  

NLO-1-1026 IREV.8129/68J 



. .  I 
I I I I 

6.5.7 Check w i t h  foreman o n  disposition o f  filled 

I 
drums. 

The above SOP has been approved by the Plant Superintendent, 
General Superintendent, t h e  Health 6 Safety Division, the Nuclear 
Materials Control, Production Technology and the Quality Control 
Dep a r tmen t . 

1 
I 

I 
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Attachment 3 

Air Sample Col 1 ect i on and Anal ysi s Procedures, 
Calibration Procedure for Alarm Ratemeter 

. 
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NLO, Inc. 

INDUSTRIAL HYGIENE AND RADIATION DEPARP.3" 

TITLE: STACK SAMPLER INSPECTION AND FILTER CHANGE PROCEDURE 

NUMBER: I H & R  Procedure No. 1 . 4  

DATE: July 2 ,  1981 (Rev. 1/1/85) 

AUTHOR: K. N. Ross and R. B. Weidner 

SCOPE: This procedure qives specific instructions for ins?ectinq and 

changing filters in dust collector stack samplers. 

1.1 

1.2 

1 . 3  

1.4 

1.5 

1.6 

1.7 

1.8 

1.0 REQUIRED EOUIPMFNT 

Rotameter, 0 to 60 Lpn,  with Schrader fittinqs. 

?re-numkered type "S ''yleated filters. 

Polyethylene baqs. 

Screwdriver and pliers. 

Stack Sampler Inspection Report (NLO-H&S-2240) (hereinafter called the 

"Inspection 3ecort") . 

Dust Collector Loq Book. 

Stack Samplina Report Corn (NLO-H&S- 1 .  

Stack Discharqe aeport (NLO-H&S-2563) . 
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2 . 1  

2.2  

3.1 

3.2 

3.3 

1 . 4  ( 2 )  

2 . 0  SPECIAL PRECAUTICNS 

Many s t a c k  s a m p l e r s  are located n e a r  c e i l i n q  levels.  Use care to  avoid 

f a l l s  when working on ladders, Walkways, and other elevated s t r u c t u r e s .  

DO n o t  attempt to  i n s p e c t  outs ide s t a c k  samplers when t h e r e  is  ice on  

t h e  ladders and walkways. 

3.0 PRCCEDCFlES 

A l l  s t a c k  s a m p l e r s  s h a l l  be i n s p e c t e d  once each week and a l l  f i l t e r s  

w i l l  be changed a t  l ea s t  once p e r  month. 

Obtain r e q u i r e d  equiFment a t  IH&R Decontamination room. Obcain numbers 

of i n s t a l l e d  f i l t e r s  and p r e s c r i t e d  flow f r c m  t h e  S tack  Loc kook and 

f i l l  i n  on I n s p e c t i o n  Repor t .  

A t  t h e  c o n t r o l  p a n e l  of t h e  d u s t  collector b e i n g  i n s p e c t e d ,  observe t h e  

d i f f e r e n t i a l  p r e s s u r e  c h a r t .  

-3.3.1 

3 .3.2 

Loa t h e  h i q h  and low p r e s s u r e  on t h e  I n s p e c t i o n  Report .  A l s o ,  

see t h a t  t h e r e  is no unusual  p a t t e r n  on t h e  c h a r t  and t h a t  t h e  

col lector  c l e a n i n c  mechanism is O r e r a t i n 7  i n  t h e  correct D.P. 

r a n q e .  

Any u n u s u a l  or i n c o r r e c t  o p e r a t i o n  should b e  noted  i n  t h e  

Remarks s e c t i o n  of t h e  I n s p e c t i o n  Report. 
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3 .4  A t  t h e  s t a c k  sampler, check t o  see t h a t  t h e  s t a c k  Sdmpler, vacuum t u b i n q ,  

and o t h e r  sampling equipment is o p e r a t i n g  p r o p e r l y .  

found, no te  them i n  t h e  Remarks sect ion.  

I f  any d e f e c t s  a re  

3.5  Determine t h e  e x i s t i n a  sampling rate by i n s e r t i n g  t h e  rotameter between 

t h e  vacuum l i n e  and t h e  f i l t e r  h o l d e r .  

3.5.1 Record t h i s  r e a d i n q  under  “ R a t e - a c t u a l ”  on t h e  I n s p e c t i o n  Report  

and a d j u s t  t o  p r e s c r i b e d  r a t e ,  i f  necessary .  

3 . 5 . 2  I f  t h e  p r e s c r i b e d  r a t e  is  n o t  o b t a i n a b l e ,  t h i s  should  be noted  

on t h e  I n s F e c t i o n  Repor t  s h e e t .  

3.6 S t r i k e  t h e  cone s e c t i o n  of t h e  f i l t e r  h o l d e r  s e v e r a l  times around t h e  

zer iF?.ery of i t  x i t h  t h e  h a n d l e  o f  t h e  s c r e x c k i v e r  to d i s l o d g e  anv  

material t h a t  might  be c l i n a i n q  t o  t h e  i n s i d e  of t h e  cone.  

3.7 u s i n a  t h e  screwdriver, loosen t h e  t h r e e  1/4“ bolts and c a r e f u l l y  l o w e r  

t h e  bottom section o f  t h e  f i l t e r  h o l d e r .  

3 . a  t h e  f i l t e r  s h c w s  e v i d e n c e  of x-! accumulat ion 35  n a t e r i a l ,  remove t h e  

T l e a t e d  f i l t s r  and p l a c e  i t  ir. a s l a s t i c  saItrFle h a .  Care n u s t  L e  t aken  

to  a s s u r e  t h a t  none of t h e  m a t e r i a l  f a l l s  from o r  is blown off of t h e  

f i l t e r  w h i l e  i t  i s  b e i n q  removed and p l a c e d  i n  t h e  bag.  . 
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3.9 I f  a f i l t e r  chance  is n e c e s s a r y ,  i n s e r t  d new p l e a t e d  f i l t e r  ( p r e -  

numbered) i n  t h e  f i l t e r  h o l d e r .  

3.9.1 Using t h e  t h r e e  1/4" bolts, secure t h e  f i l t e r  h o l d e r  t i g h t l y  to  

t h e  cone us inq  pl iers  and screwdriver. 

3 . 9 . 2  I f  no .chanqe  is made, check t h a t  t h e  f i l t e r  number i s  correct I 
b e f o r e  c l o s i n g  t h e  f i l t e r  h o l d e r .  

3.10 gecheck t h e  s,amclina r a t e  of t h e  s t a c k  camplina assemblv.  .adjust  t o  t h e  If 
p r e s c r i b e d  r a t e ,  i f  n e c e s s a r y .  

I 
I 

3.10 .1  Remove t h e  r o t a m e t e r  a c d  r e c c n n e r t  t h e  v a c u m  l i n e  t o  t h e  sampler. 

3.1d.2 If  t h e  - , rescr ibed  r a t e  c o u l d  n o t  h e  o b t a i n e d ,  n o t e  t h i s  s n  t h e  

I n s p e c t i o n  Report  s h e e t .  

3 .11  I f  t h e  f i l t e r  h a s  Seen chanued and t h e r e  is o n l v  a s m a l l  amount o f  mate- 

r i a l  on i t ,  go t o  t h e  n e x t  s t e p .  I f  t h e  f i l t e r  shows ev idence  of a 

aross amount o f  mater ia l ,  immediatelv inform t l e  p l a n t  s u p e r v i s o r  o r  h i s  

r e F r e s 2 n t a t i v e  cf t h i s  f i n d i n c  and  fcl1c.i t h i s  z rocedure  , k e a i r n i n s  x i t k  
I 
I s t s p  3.14. 

I 3 . 1 2  ra t o  t h e  n e x t  d u s t  c o l l e c t o r  and c o n t i n u e  t h e  i n s 2 e c t i o n  by r e p e a t i n q  



3.13 If any filters were chanqed or if there is anv deficiency in a sampler . 

or dust collector operation, advise the Plant Supervisor or his 

representative of the facts before leavina the plant and make suquestions 

for correctinq any deficiencies. Note the Plant Supervisor's name or 

his representative's name and the time and date he was notified on the 

Inspection Report sheet. 

3.14 After returninq to the IH&R Decontamination room, fill out a Report of 

Chemical Analyses form (NLO-T-200) with all required information for 

the analysis of the filters remcved from the stack samplers. 

3.14.1 Under "Sample Description" write the date t h e  f i l t e r  was put 

into the sampler and the date it was taken fo r  analysis. 

3.14.2 Request analysis for total uranium, & +c&, 

3.14.3 Immediately take the completed Report of Chemical Analyses form 

and all filters to the Technical Lahratory. The IH&R Technician 

or Technologist shall ask the Technical Laboratory to perform the 

analysis immediately and to telephone the results to them as soon 

as the:, a r e  available. 
. 

3.15 irregularities noted on the'Inspection Yeport shall be brought to 

the attention of an IH&R Technoloqist on returning to the Decontamina- 

tion Room after the insFection is completed. 
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4 . 0  RECCRDEEP INC 

4 . 1  Durinu t h e  a c t u a l  i n s p e c t i o n  of the s t a c k s ,  a rouah copy of t h e  Inspec-  

t i o n  Repor t  is carried i n  a p o c k e t  because  it is u n s a f e  to  climb ladders 

with a c l i p b o a r d .  

ing t h e  old f i l t e r  i d e n t i f i c a t i o n  number and t h e  prescribed s a m p l i n g  

rate from the p r e v i o u s  I n s p e c t i o n  Report .  (Note t h a t  any  new f i l t e r  

i d e n t i f i c a t i o n  numbers on t h e  p r e v i o u s  I n s p e c t i o n  Report  now become t h e  

T h i s  copy is p r e p a r e d  b e f o r e  the inspection by copy- 

old f i l t e r  i d e n t i f i c a t i o n  numbers on t h e  rouah copy.) 

4 . 2  During t h e  i n s p e c t i o n  t h e  a c t u a l  r a t e  i n  t h e  L i m  cDlumn i s  f i l l e d  i n  f o r  

each sampler .  The f low measurenent  is t h e  r a t e  of samplina i n  L/m as  

de termined  i n  s t e p  3 . 5 .  The D . ? .  r e a d i n q  minimum and maximum a r e  t h e  

h i g h  and low r e a d i n g s  on t h e  D . ? .  c h a r t .  

4 . 3  A f t e r  t h e  i n s p e c t i o n  i s  c o m p l e t e ,  all in format ion  t h a t  h a s  been recorded  

on t h e  rough copy of t h e  I n s p e c t i o n  Report  must be t r a n s f e r r e d  t o  t h e  

permanent record copy o f  t h e  I n s p e c t i o n  Report .  

I 

4 . 3 . 1  F i v e  c o p i e s  of t h e  I n s p e c t i o n  Report s h a l l  b e  p r e p a r e d  and  

d i s t r i b u t e d  a s  follows: 

- C r i q i n a l  - r o u t e d  :c ::lief, T3&2 De?,ar?n?nt for ' review. O n  

r e t u r n  i t  w i l l  ce f i l e d  i n  t h e  S tack  Log Book and s h a l l  be 

t h e  r e c o r d  copy. 

- Copy t o  Director, H e a l t h  and  S a f e t y  D i v i s i o n .  

- Copy to  C e n e r a l  S u z e r i n t e n d e n t ,  Product ion D i v i s i o n .  
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Copy to  Chemica l  Area/Metals Rrea S u p e r i n t e n d e n t s .  

Copy t o  P r o d u c t i o n  S u p e r v i s o r .  

I 
I 

4.4 Each f i l t e r  c h a n g e  m u s t  also be recorded i n  the thst C o l l e c t o r  Log book. 

4 . 4 . 1  The f i l t e r  number of t h e  new f i l t e r  and  t h e  date it w a s  p u t  i n t o  

service is logged o n  t h e  l i n e  below t h e  old f i l t e r  number. The 

d a t e  t h e  o ld  f i l t e r  w a s  t a k e n  o u t  o f  service i s  l o q g e d  i n  t h e  

l i n e  s t a r t i n g  w i t h  t h e  o ld  f i l t e r  number. 

4 . 4 . 2  As soon  as t h e  T e c h n i c a l  D i v i s i o n  r e p o r t s  t h e  r e s u l t s  o f  t h e  

a n a l y s i s  of t h e  s t a c k  s a m p l e s  f i l t e r  t o  t h e  I H & R  Depar tmen t ,  t h e  

I H & R  T e c h n i c i a n  w i l l  immedia t e ly  c a l c u l a t e  t h e  losses and  record 

them i n  t h e  Dus t  Collector Lou Book and on t h e  S t a c k  Sampl ing  

R e p o r t  T o r n .  

4 . 4 . 3  The I H 6 R  T e c h n i c i a n  w i l l  t h e n  n o t i f y  t h e  P l a n t  S u p e r v i s o r  of t h e  

amount o f  the c a l c u l a t e d  loss ( i n  p e r s o n  or over t h e  t e l e p h o n e ) .  

4 . 4 . 4  The I H & R  T e c h n i c i a n  w i l l  t h e n  t a k e  t h e  comple t ed  S t a c k  Sampl inu  

g e p o r t  C o n  t:, t h e  Chief, I H & R  E e p a r t s e n t .  

f -  

4.4.5 I f  t h e  f i l t e r  is n o t  a n a l y z e d ,  t h e  I F & R  T e c h n i c i a n - w i l l  record 

t h e  r e a s o n  f o r  makinq  t h e  c h a n g e  i n  the s p a c e  u s u a l l y  u s e d  f o r  

t h e  ana1 : l t i ca l  d a t a  i n  t h e  Dus t  Collector Lou Book. 

4 . 5  On t h e  l a s t  work ing  day  o f  each month t h e  S t a c k  D i s c h a r c e  R e p o r t  w i l l  b e  

s u b m i t t e d  t o  t h e  Chief of =?.e I!i&R Depar tment .  
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1.4 ( E O  

The record copy of t h e  a n a l y t i c a l  r e s u l t s  s h a l l  t e  kept i n  t h e  Bioassay 

L a b o r a t o r y .  

m e  completed Stack Sampling Report Form s h a l l  b e  d i s t r i b u t e d  as f o l l o w s :  

Original  - r o u t e d  t o  the Chief, IH&R Dept. 

Copy to  Manaqer 

copy to Director, H e a l t h  & S a f e t y  D i v i s i o n  

Copy to Genera l  S u p e r i n t e n d e n t  

Copy to  Chemical Area/Metals Area S u p e r i n t e n d e n t s  

Copy t o  ?reduction S u p e r v i s o r  

Copy t o  I H & R  T e c h n o l o g i s t  - T e c h n i c i a n .  

5.0 Q U L I T Y  QNTRCL 

Durina t h e  l a s t  week of e a c h  mont5 an  IH&R Technologis t  w i l l  compare t h e  

S t a c k  Discharge Repor t ,  t h e  Dust  Col1ec:or Log Book and t h e  S t a c k  Log 

aook t o  de termine  t h a t  a l l  e n t r i e s  have been p r o p e r l y  made each  month. 

Any d i f f e r e n c e s  between log b o o k s  and r e p o r t  w i l l  be d i s c u s s e d  w i t h  t h e  

I n s p e c t o r  and corrected i f  possible. The IH&R b p a r t m e n t  Chief  will be 

consulted i f  t h i s  c a n n o t  b e  done.  

R.  B. Weid'Ier, Chief 
M &R Department 



Date Prepared: 
July 30, 1986 

PROCEDURE FOR R E P O R T I N G  WET SCRUBBER LOSSES TO THE ATMOSPHERE 

The Plant 8 area supervisor submits to MC&A on the f i r s t  workday of the new 
month the following information: 

1.  The total  hours each furnace operated during the reporting month; and 

2. The pounds of uranium material fed t o  each furnace by U-235 enrichment. 

MC&A technical personnel use the above information t o  calculate the quantity 
of uranium lost  t o  the atmosphere through each alkaline wet scrubber. 
quantity of U and U-235 los t -  to the atmosphere i s  calculated based on the 
following methodology: 

The 

1 .  

2. 

3 .  

4 .  

5. 

6. 

Divide the t o t a l  hours a given furnace operated during the m o n t h  by 3; 
t h i s  quotient equals the to ta l  hours f o r  dumping nuclear materials 
into the furnace. 

Mu1 t i p ly  hours of dumping by the factor  for that particular scrubber. 
The product equals the t o t a l  quantity of U ( in  gms.) los t  to the 
atmosphere. The t a b l e  below shows the f a c t o r s  to  be applied to each 
scrubber. These factors were devised based on studies performed by 
K.  N. R O S S ,  IH&R Section, i n  the early 1980's. Efforts are being made by 
the I K & A  and  I H & R  t o  revise these factors.  

Multiply the total  U gms. l o s t  to !?e atmosphere fo r  the given scrubber 
by the r a t i o  of pounds of  uranium ra t e r i a l  fed by U-235 enrichment t o  
the t o t a l  pounds fed. This p r o d u c t  yields U gms. los t  t o  the atmosphere 
by enrichment. 

Multiply U gms. l o s t  to the atmosphere for each enrichment by the 
percent U-235 to  calculate  the quantity of U-235 lost .  

For reporting atmospheric losses t o  NMMSS a t  Oak Ridge, combine a l l  
wet scrubber losses by enrichment. Report a l l  enriched U losses and 
o n l y  normal and depleted uranium losses of 0.5 l b .  U or greater for 
the m o n t h .  

For reporting scrubber loss  d a t a  t o  be included with the IH&R Stack 
Discharge Report to  FMPC management, use the U l o s t  t o  the atmosphere 
as calculated i n  step no. 2 above f o r  both the reporting m o n t h  and 
calendar year-to-dpte t o t a l .  Also 1 i s t -  the hours of  operation for 
each scrubber for  the reporting m o n t h .  

Furnace 

Box 
Rotary Kiln 
Oxidation No. 1 
Oxidation No. 2 

TABLE I 

Factor 
(U gms. lost/hr.  of dumping) 

1.47 

7.84 
7.84 

20.4 

Prepared By: 

R. W.  Bardo 
MC& A 
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THE COLORIYETRIC (Ur PXDAP) DETERMINATION O F  U W I U N  

VIA AN AUTOANALYZER INTERFACED TO HP-85 PERSONAL COMPUTER 

SCOPE 

This  procedure i s  a p p l i c a b l e  to  t h e  de te rmina t ion  of low c o n c e n t r a t i o n s  of  
uranium. I t  may be  used a s  an a l te rna te  t o  t h e  f luo romet r i c  method. The 
normally a p p l i e d  concen t r a t ion  ranges  are: 0-10 g/L; 0-109.; and 0-10,000 
ppm. 
be analyzed employing t h i s  procedure.  

- 

By apply ing  t h e  a p p r o p r i a t e  mod i f i ca t ion  most types  of samples may 

PRINCIPLE 

Uranium is es t imated  by measuring t h e  absorbance of t h e  uranium 2-(5-bromo- 
2-pyridylazo)-5-diethylaminophenol (Br PADAP) complex which abso rbs  s t rong ly  
a t  580 nm. Uranium is  sepa ra t ed  from major i n t e r f e r e n c e s  by e x t r a c t i n g  i t  
i n t o  t r i oc ty lphosph ine  oxide  (TOPOI i n  cyclohexane. The e x t r a c t i n g  s o l u t i o n  
c o n t a i n s  F' and POsf  i o n s  t o  i n h i b i t  t he  e x t r a c t i o n  of  Th, Z r ,  and F e ;  and 
H N 0 3  t o  e s t a b l i s h  t h e  proper  a c i d i t y  f o r  uranium e x t r a c t i o n .  Ascorbic  ac id  
reduces p5 t o  V+', Ce+' t o  C e + 3 ,  C r + 6  t o  C r + 3 ,  and Fe+3 t o  Fe+*.  T h e  i n t e r -  
f e r e n c e s  of t h e s e  c a t i o n s  i s  much less severe  a t  t he  lower v a l e n c e  s t a t e .  

A complexing s o l u t i o n  is  added d u r i n g  c o l o r  development t o  prevent  
i n t e r f e r e n c e  from t r a c e s  of i n t e r f e r i n g  elements which e x t r a c t .  S u l f o s a l i -  
c y l i c  a c i d  masks i n t e r f e r e n c e  of Be and A l .  
f e r e n c e  and 1,2-diaminocyclohexane t e t r a a c e t i c  ac id  (Cy DTA) complexes many 
c a t i o n s  but  no t  P'. 

NaF reduces Th and Zr i n t e r -  

A Technicon XutoXnalyzer I1 s y s t e m  is  used t o  analyze t h e  samples v i a  t h i s  
c o l o r i m e t r i c  method. An HP-85 Personal  computer has  been i n t e r f a c e d  t o  t h i s  
a n a l y z e r  u s ing  an HP-BCD p a r a l l e l  i n t e r f a c e ,  which is connected t o  an HP 
model 3470 D i g i t a l  Voltmeter.  The DVX r e c e i v e s  s i g n a l s  d i r e c t l y  from t h e  
c o l o r i m e t e r  v i a  a connect ion t o  t h e  te lemet ry  output  j u n c t i o n  of t h e  co lo r -  
imeter. 

APPARATUS 

1. A Technicon A u t o h a l y z e r  I1 system c o n s i s t i n g  of an i n d u s t r i a l  sampler ,  
pump ILI, and i ' i dwce l l  c o l o r i n e t e r  is required.  The ~ 0 l o r i m e t c . r  is 
equipped w i t h  a 1 5  mm f l o w c e l l  a n d  580 nm f i l t e r s .  A f low diagrarn , 
is a t t a c h e d .  ,F 

2. Hewlett-Packard 85B Personal  Computer. > 1 - 01 W T  

Jv- b 
3. Hevlett-Packard Model 3470 D i g i t a l  Voltmeter. 

4 .  ROM Drawer, HP 1182936A. 

5.- BCD I n t e r f a c e ,  HP 1182941A. 

6.  I / O  ROM module, HP 1185-15003. 
a 
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7. " A t t e n u a t o r  Box" t o  connec t  D W  t o  c o l o r i m e t e r .  

0 

I 

I 
I 
I 
I 

e 

Note: The t u b i n g  used t o  pump t h c  s a m p l e  i t se l f  m u s t  be  a l l  kep t  t h e  
same l e n g t h  for t h e  program t o  f u n c t i o n  c o r r e c t l y ,  t h e r e f o r e  
when chang ing  any of t h e  sample t u b i n g  make s u r e  i t  is  i d e n t i c a l  
i n  l e n g t h  t o  the o l d  tub ing .  

I V .  REAGENTS 

1. Extracting S o l u t i o n .  D i s s o l v e  100 g of A 1  ( N 0 3 ) 3 * g H 2 0  i n  1000 mL of 
water. 
of 70% HN03 to  1000 mL of water, mix, add t h e  A 1  ( N 0 3 ) 3  s o l u t i o n  and 
the KF s o l u t i o n .  Add 25 mL of c o n c e n t r a t e d  H s P O s ,  d i l u t e  t o  5000 mL, 
and mix t ho rough ly .  

Dissolve 200 g of KF-2Hz0 i n  1000 mL of water. Add 1100 mL 

2 .  Ascorb ic  Acid,  200 g/L. D i s s o l v e  2 0  g of a s c o r b i c  a c i d  i n  100 mL of  
water. Make f r e s h  d a i l y .  -- 

3. TOP0 i n  cyc lohexane  25. g/L. D i s s o l v e  25 g of t r i o c t y l p h o s p h i n e  o x i d e  
i n  1000 mL of cyc-ohexane ( p r a c t i c a l  g r a d e ) .  

4 .  Complexlng S o l u t i o n ,  Stock.  Suspend 12.5 g o f  1,2-diaminocyclohexane 
te t raace t ic  a c i d  (Cy DTA) 2.5 g of NaF and 32.5 g of s u l f o s a l i c y l i c  
a c i d  i n  800 mL of water._ Adjus t  t h e  pH t o  8 .35  w i t h  45% NaOH. D i l u t e  
t o  1000 mL w i t h  water. 

5. Complexing S o l u t i o n ,  Diluced.  D i l u t e  a volume o f  s t o c k  complexing 
s o l u t i o n  w i t h  an e q u a l  volume of water. 

6 .  B u f f e r  S o l u t i o n ,  pH 8.35. D i s s o l v e  149 g of t r i e t h a n o l a m i n e  i n  800 !nL 
o f  water. A d j u s t  t h e  pH t o  8.35 w i t h  p e r c h l o r i c  a c i d .  

7. B r  PADAP, S tock  S o l u t i o n ,  0.5 g/L. D i s s o l v e  0 .5  g of Br PADAP i n  
1000 mL of a b s o l u t e  e t h a n o l .  

8 .  B r  PADAP, Working S o l u t i o n ,  0.050 g /L .  Add 100 mL of 0.3 g/L Br P,\D,\P 
s o l u t i o n  t o  850 mL o l  a b s o l u t e  c t l i a n o l .  rhcn a d d  50 mL o i  11.0. 

9. Mixed Acid,  2 M HNo:,; 1 M HF. D i l u t e  130 mL o f  70% HN03 ( r e a g e n t  g rade )  
and 30 mL of 50% HF ( r e a g e n t  g r a d e )  t o  1000 mL w i t h  water. 

10. Uranium S tanda rd  S o l u t i o n ,  0.025 g/L. I g n i t e  ;1 sample  of NBS s t a n d a r d  
When c o o l ,  store U 3 O a  11950 A i n  a m u f f l e  f u r n a c e  a t  900°C f o r  1 hour .  

s t a n d a r d  i n  a d e s i c c a t o r  u n t i l  u sed .  Weigh 0.1179 g of U 3 0 e  s t a n d a r d  
i n t o  a 150 mL beake r .  D i s s o l v e  t h e  U308 i n  50 mL of 1-1 HN03. Quanti-  
t a t i v e l y  t r a n s f e r  t h e  s o l u t i o n  t o  a 4000 mL v o l u m e t r i c  f l a s k  and d i l u t e  
t o  t h e  mark w i t h  d i s t i l l e d  water. (Supp l i ed  no rma l ly  by A n a l y t i c a l  
Q u a l i t y  C o n t r o l .  ) 

11. Uranium C a l i b r a t i o n  S tanda rd  f o r  High Thorium Samples, Th = 380 ;/L, 9 
U.= 0.0125 g/L. D i s s o l v e  905 g of r e a g e n t  g r a d e  thorium n i t r a t e  
c r y s t a l s  i n  200 mL of water. 
s o l u t i o n  t o  a 1000 mL v o l u m e t r i c  f l a s k .  

Add 65 mL of  709, HKO3.  T r a n s f e r  t h e  
Add SO0 mL of the 0.025 g/L 
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uranium s t a n d a r d  (Reagent  !!lo). D i l u t e  t o  the mark w i t h  water. 
P r e p a r e  a second s o l u t i o n  i n  t h e  same minne r  b u t  omi t  t h e  uranium. 
Use t h e  second s o l u t i o n  as a "blank" for t h e  c a l i b r a t i o n  s t a n d a r d .  

SAFETY PRECAUTIONS 

1. S a f e t y  glasses are t o  b e  vorn i n  t h e  l a b o r a t o r y  a t  all times. 

PROCEDURE 

A. For Low' I n t e r f e r e n c e  Samples. 

P r o c e d u r e  

1. T r a n s f e r  t h e  d i s s o l v e d  sample 
t o  a n  8 dram v i a l  w i t h  3 M H N O 3 .  
Add 10 mL of e x t r a c t i n g  s o l u t i o n  
(sol #1), 1 mL of a s c o r b i c  a c i d  
s o l u t i o n ,  and 5 mL of 0.1 - M 
TOPO-cyclohexane s o l u t i o n .  

Cormnen t s 

l a .  Refer  t o  t h e  addendum for sample 
d i s s o l u t i o n  i n s t r u c t i o n s .  

b. E x t r a c t i n g  volumes of TOPO- 
cyc lohexane  shou ld  b e  5 mL on ly .  

c.  Analyze a b l a n k  i n  t h e  same manner 
a s  t h e  samples  a r e  a n a l y z e d .  Sub- 
s t i t u t e  3 Y HNO:, f o r  t h e  sample. - 

d .  The c o n c e n t r a t i o n  of uranium i n  
t h e  TOPO-cyclohexane s n o u l d  no t  
exceed 1 2 . 5  ug/mL. 

e. Write t h e  d i l u t i o n  used cn each 
v i a l .  

2 .  Shake v i a l  for 1 m i n u t e  on t h e  
B u r r e l l  s h a k e r .  

3 .  When t h e  phases  s e p a r a t e ,  p l a c e  
t h e  v i a l  i n  n o t e d  p o s i t i o n  on 
t h e  Technicon sampler. 

4. Prompt message on CRT of HP-85 
shou ld  read "En te r  8 t o  Run 
C a l i b r a t i o n  F a c t o r s ,  E n t e r  '1 to  
Run Unknowns". Depres s  "1" and 
"ENDLINE" k e y s .  

3a. S e t  the timers f o r  2.0 minutes  
"sample" and 4.5 minu tes  ' ' t o t a l ' ' .  

b .  Ad jus t  s o l u t i o n  l e v e l  w i t h  
ex t r ac t ing  s o l u t i o n  so t h a t  sample 
is t aken  from o r g a n i c  l aye r .  

c .  Turn on pump 5 minu tes  prior t o  
s t a r t i n g  sample r .  

4 .  Standa rd i . .  -:ion, S e c t i o n  VI1 of 
t h i s  p r o c e d u r e  must be completed 
b e f o r e  . a t t e m p t i n g  t o  a n a l y z e  
samples .  The s t a n d a r d i z a t i o n  
p rocedure  is t o  be done once a t  
beg inn ing  of each s h i f t .  



Procedure 

5 .  Prompt message on CRT ow r e a d s  
"Enter  number of samples t o  b e  
run". Enter' number of samples 
and d e p r e s s  "ENDLINE" key. 

6. Next prompt message on CRT now 
r e a d s  "Enter l a b  numbers of 
samples  i n  o r d e r  t h a t  they w i l l  
b e  ana lyzed .  E n t e r  a l s o  d i l u t i o n  
f a c t o r  of each  of t h e s e  samples." 
E n t e r  lab number ( i . e .  10.0401). 
d i l u t i o n  f a c t o r  ( i . e .  1.00) and 
d e p r e s s  "ENDLINE" key for each 
sample.  

7 .  A f t e r  a l l  d i l u t i o n  f a c t o r s  and 
l a b  numbers a r e  e n t e r e d  t h e  CRT 
prompt message w i l l  read "Type 
c o n c e n t r a t i o n  u n i t s ;  Enter  1 
for U g/L, 2 for ij # / g a l . ,  - 
3 f o r  U ppm, and 4 f o r  Z Ut'. 
Each lab number p r e v i o u s l y  
e n t e r e d  w i l l  b e  brought  u p  one 
a t  a t i m e  on t h e  CRT. *Depress 
c h o i c e  1-4 and "ENDLINE" key for 
each sample.  

- 4 -  

*CAUTION!! Do n o t  e n t e r  c o n c e n t r a -  
t i o n  u n i t  for l a s t  sample u n t i l  
b a s e  l i n e  on r e c o r d e r  is s t a b l e  
(accomplished by having  pump and 
r e c o r d e r  t u r n e d  on 5 minutes  

- p r e v i o u s  t o  t h i s  s t e p . )  

8. A f t e r  c o n c e n t r a t i o n  e n t r y  f o r  l a s t  
sample h a s  b e e n i n p l i t t e d  (see c a u t i o n  
under  t h i s  s e c t i o n ,  s t e p  7 )  CRT w i l l  
d i s p l a y  t h e  f o l l o w i n g  message: 
"Turn pump and r e c o r d e r  on and a l l o w  
t o  come to  e q u i l i b r i u m ,  s t a r t  sampler  
now." IMMEDIATELY s t a r t  sampler  t o  
begin  sampl ing  f i r s t  sample. 

Commen t s 

5. Do n o t  run more than 6 samples 
per run.  

6a. Lab number must b e  of form - p l a n t  
number, 4 digit s e q u e n t i a l  number; 
i .e. 10-402, enter as  10.0402. 

b. The d i l u t i o n  f a c t o r  (2) is  e n t e r e d  
t o  n e a r e s t  hundredth ,  i . e .  5-100-2-5. 

Z =  v1 x v2*..v* 
V x A 1  x A2 x * * . A n  

100 x 5 
5 x 2  z =  

E n t e r  a s  50.00 

7. I f  e i t h e r  s e l e c t i o n  3 or 4 (ppm or C j  
i s  s e l e c t e d  a f u r t h e r  i n p u t  is 
r e q u i r e d  f o r  t h a t  sample.  The prospt  
message on t h e  CRT w i l l  read "En te r  
weight i n  grams of sample." Simpl:.. 
t y p e  i n  weight  and d e p r e s s  "EYDLISE" 
key. 

I 
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Procedure Comments 

I 

9. The computet w i l l  p r e s e n t  t h e  9a. Compare r e c o r d i n g  of sample  to  
f o l l o w i n g  i n f o r m a t i o n  f o r  each p r i n t  o u t .  I f  c o r r e c t e d  % Abs. 
sample: 
a. Lab Number each o t h e r ,  u s e  r e c o r d i n g  d a t a  

b. D i l u t i o n  F a c t o r  
c. Base Line 

does n o t  a g r e e  w i t h i n  2.0X of 

t o  c a l c u l a t e  c o n c e n t r a t i o n  by 
hand, see C a l c u l a t i o n  S e c t i o n  VIII. 

b. Check d a t a  c a r d  t o  d e t e r m i n e  i f  
c o r r e c t  d i l u t i o n  f a c t o r  was 
e n t e r e d  from d a t a  on d a t a  c a r d  
i n t o  computer.  

d. Peak Height  
e. Correc ted  % Abs. (peak h e i g h t  

less base l i n e  2 Blank) 
f .  C o n c e n t r a t i o n  of uranium i n  

s p e c i f i e d  u n i t s .  

c. Any c o r r e c t e d  r e a d i n g  above 230.0 
i s  t c  b e  f u r t h e r  d i l u t e d  and 
reanalyzed.  The DVM w i l l  not 
read above 240.0. 

10. A f t e r  a l l  t h e  samples  have been 10. When cross-checking  r e s u l t s  i f  
X Abs. c o r r e c t e d  from computer ana lyzed  i n  t h i s  run  t h e  CRT w i l l  

d i s p l a y  t h e  same message as  s t a t e d  a g r e e s  w i t h i n  2 2.0% of record-  
i n  s t e p  4 above ( ready  f o r  n e x t  ing c o r r e c t e d  Z A b s . ,  then only  
set of samples) .  t h e  proper  d i l u c i o n  f a c t o r  needs 

t o  be confirmed b e f o r e  r e p o r t i n g  
t h e  r e s u l t .  The a n a l y s t  need n o t  
perform t h e  c a l c u l a t i o n  i f  a l l  
d3 ta  e n t r i e s  a r e  c o r r e c t .  

B. For S a m p l e s  C o n t a i n i n g  Yore Thar! 10 Grams Per Li ter  Thoriun.  

Procedure  Cornmen t s 

1. T r a n s f e r  a d i s s o l v e d  sample t h a t  l a .  Analyze a thorium c a l i b r a t i o n  
c o n t a i n s  no more t h a n  2.5 grams of s t a n d a r d  and b l a n k  w i t h  t h e  sample. 
thorium t o  a 100 mL v o l u m e t r i c  
f l a s k .  

2 .  Add 50 nL of H F - H N 0 3  mixed a c i d  
s o l u t i o n  (sol. + 9 ) ,  5 mL of 0.1  - ?I I TOPO-cyclohexane s o l u t i o n .  

b.  Write t h e  d i l u t i o n  used on t h e  
f l a s k .  

c.  See addendum f o r  d i s s o l u t i o n  
i n s t r u c t  i o n s .  

3. Shake t h e  f l a s k  f o r  2 m i n u t e s .  

4 .  Add 0.2 M HNO3 t o  t h e  f l a s k  u n t i l  4a. Use a p i p e t  t o  t r a n s f e r  t h e  o r g a n i c .  
t h e  o r g a n i c  l a y e r  is  brought  i n t o  
t h e  neck of t h e  f l a s k .  T r a n s f e r  b. Write d i l u t i o n  used on t h e  v i a l .  
o r g a n i c  t.o an  8 dram v i a l .  

5. Add 10 mL e x t r a c t i n g  s o l u t i o n  
(sol.  111). 

6. Proceed wi th  p a r t  V I ,  S e c t i o n  A ,  
s t e p  2 of t h i s  method. 

03  
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c .  For Samples Contain-ing Yore Than 10 Crams Per L i t e r  Zirconium 

I 
I 
I 

b 
I 
I 
I 
1 
I 
I 
I 

Procedure  Comments 

1. T r a n s f e r  a d i s s o l v e d  sample 1. See addendum f o r  d i s s o l u t i o n  
c o n t a i n i n g  no more t h a n  0.05 , i n s t r u c t  i o n s .  
gram of Zirconium i n t o  a 
60 mL s e p a r a t o r y  f u n n e l .  

2. Add 10 mL of e x t r a c t i n g  s o l u t i o n  
(sol. I l l ) ,  2 aL of a s c o r b i c  a c i d  
s o l u t i o n  and 5 mL of TOPO-cyclo- 
hexane s o l u t i o n .  

3 .  Shake t h e  f u n n e l  for 2 minutes .  

4 .  D i s c a r d  aqueous l a y e r  and repeat 
s t e p s  2 and 3 .  

5. T r a n s f e r  o r g a n i c  t o  8 dram v i a l .  5. Write t h e  d i l u t i o n  u s e d  on cacil v i a l .  
Add 10 mL of e x t r a c t i n g  s o l u t i o n  
(sol .  U l )  and 1 mL of a s c o r b i c  
ac id  s o l u t i o n .  Repeat s t e p  $ 3 .  

6. Proceed wi th  Part V I ,  S e c t i o n  A ,  
s t e p  2 o f  t h i s  nethod.  

Genera l  Informat ion  Notes:  

NOTE: The d a t a  recorded  r e p r e s e n t s  scale readings  t h a t  a re  d i r e c t l y  proportional 
t o  c o n c e n t r a t i o n .  The s c a l e  r e a d i n g s  a r e  a f u n c t i o n  of absorbance 
( l o g  Abs. o r  O . D . ) ,  which is t h e  term used f o r  i n s t r u c t i o n  purposes .  

A. Recorder  d DVM Adjustments  

1. Turn r e c o r d e r ,  c o l o r i m e t e r ,  pump, 
. DW, and HP-85 "on" a t  least  15  

minutes  p r i o r  t o  making a d j u s t m e n t s .  

2 .  R o t a t e  t h e  5 p o s i t i o n  c o l o r i m e t e r  
s w i t c h  t o  "Zero:'. Turn c h a r t  
d r i v e  of r e c o r d e r  "on". 

3 .  If n e c e s s a r y ,  a d j u s t  t h e  r e c o r d e r  
to z e r o  wi th  "zero  a d j u s t "  p o t e n t i o -  
meter on t h e  c o l o r i m e t e r .  ( D W  c a n ' t  
b e  a d j u s t e d  b u t  i f  i t  does  n o t  read  
020.5 c o n t a c t  E l e c t r o n i c s  Department.)  

4 .  R o t a t e  t h e  5 p o s i t i o n  s w i t c h  on 
t h e  c o l o r i m e t e r  t o  " f u l l  scale". 
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B. For Samples Containing More Than 10 Grams Per Liter Thorium. 

Procedure Comen t s 

1. T r a n s f e r  a d i s s o l v e d  sample t h a t  l a .  Analyze a thorium c a l i b r a t i o n  
c o n t a i n s  2.0 2 .1 grams of thorium s tandard  and blank v i t h  t h e  sample.  
t o  a 100 mL vo lumet r i c  f l a s k .  b. Write the d i l u t i o n  used on t h e  flask. 

c.  See addendum for d i s s o l u t i o n  

d.  

i n s t r u c t i o n s .  

Th i s  procedure is designed f o r  2 gra-s 
t ho r iun .  If less thorium is used t h e  
volume of mixed a c i d  must be propor- 
t i o n a t e l y  ad jus t ed .  

2. Add 50 mL of HF-HNO3 mixed a c i d  
s o l u t i o n  ( s o l .  as), 5 mL of 0.1 - M 
TOPO-cyclohexane s o l u t i o n ,  and 
2 mL of 20% Ascorbic  Acid. 

3. Shake t h e  i l a s k  for 2 minutes .  

4. Add 0.2 M ? E O 3  t o  t h e  f l a s k  u n t i l  4a. Use a p i p e t  t o  t r a n s f e r  the  organic .  
t h e  o rgan ic  l a y e r  is brought  i n t o  
t h e  neck of t h e  f l a s k .  T r a n s f e r  b. Write d i l u t i o n  used on t h e  v i a l .  
o rgan ic  t o  an  8 dram v i a l .  

5 .  Add 10 rnL e x t r a c t i n g  s o l u t i o n  
(sol. #I). 

6. Proceed w i c h  par t  V I ,  S e c t i o n  A,  
s t e p  2 of t h i s  nethod. 

For Sanples  Conta in ing  Xore Than 10 Grams Per L i t e r  Zirconium. C. 

Procedure Comments 

I. Trans fe r  a d i s s o l v e d  sample 1. See addendum f o r  d i s s o l u t i o n  
con ta in ing  no more t h a n ' 0 . 0 5  gram 
of Zirconium i n t o  a 60 mL sepa ra to ry  
funnel  . 

i n s t r u c t i o n s .  

2.  Add 10 mL of e x t r a c t i n g  s o l u t i o n  
( s o l .  91), 2 nL of a s c o r b i c  a c i d  
s c l u t i o n  and 5 mL of TOPO-cyclo- 
hexane s o l u t i o n .  

3. Shake t h e  funne l  for 2 minutes .  

i. Discard aqueous layer  and  r cpe . i t  
s t e p s  2 and 3. 

5. Transfer  o rgan ic  t o  8 dram v i a l .  
Add 10 mL of e x t r a c t i n g  s o l u t i o n  
( s o l .  111) and 1 mL of a s c o r b i c  
a c i d  s o l u t i o n .  Repeat s t e p  63 .  

5. Write the d i l u t i o n  used on each * i i n l .  



Procedure 

3. 

4. 

5 .  

6. 

7 .  

8 .  

9. 

10. 

Insert t ape  caset te  t h a t  has  
program e n t i t l e d  "Low U" on 
i t  i n t o  HP-85. 

Depress "LOAD" key and type 
"Low U" ( inc lude  p a r e n t h e s i s ,  
then de  p r e s s  t h e  "ENDL IN E" 
key 

Depress key l a b e l e d  "RUN". 
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Cornmen t s 

3. Power should be "on" HP-85 be fo re  
i n s e r t i n g  c a s e t t e .  

4a.  Th i s  ope ra t ion  e r a s e s  prev ious  
program i n  computer 's  memory and 
places s teps  of program e n t i t l e d  
Low U" i n t o  i t s  c u r r e n t  memor:i. I t  

b. Program i s  loaded i n t o  memory a f t e r  
i n d i c a t o r  l i g h t  under t a p e  d r i v e  
goes out .  

5. This a c t i o n  w i l l  i n i t i a l i z e  
program and t ake  program t o  f i r s t  
s t e p  where inpu t  i s  needed. 

The fol lowing prompt message 6 .  Example: 
w i l l  appear  on CRT, "Enter 
your  l as t  name, f i r s t  i n i t i a l . "  
Type i n  l a s t  name, f i r s t  
i n i t i a l ,  and depres s  "ENDLINE" 
key. 

Name: John Doe 
Entry: Doe, J "ENDLINE" 

Next prompt message on CRT w i l l  
s t a t e  "Enter Today's Date ( i n  
form of J u l y  26, 1983)." Enter  w i l l  b e  o u t p u t t e d w i t h  a l l  r e s u l t s  
t oday ' s  d a t e  a s  demonstrated 
then depress  "ENDLINE" key. 

7 .  The name en te red  i n  s t e p  6 and 
t h i s  d a t e  en tered  i n  t h i s  s t e p  

from t h e  computer u n t i l  s t anda rd i -  
z a t i o n  is performed aga in .  

N e x t  prompt message on CRT will 8. Th i s  s t a n d a r d i z a t i o n  s e c t i o n  must 
b e  "Enter 0 t o  run c a l i b r a t i o n  
f a c t o r s ,  Enter  1 t o  run Unknowns." unknowns as descr ibed  i n  Sec t ion  
Depres s  "8" and "ENDLINE" keys. 

b e  completed BEFORE analyz ing  

VI of t h i s  procedure.  

N e x t  prompt message will s t a t e  9. Standard procedure u t i l i z e s  4 
"Enter  number of f ac to r s " .  
Depress "4" and "ENDLINE" keys. 

f a c t o r s  and a reagent  blank.  

Next prompt message t h a t  appears loa. Example: concen t r a t ion  of s t d .  
w i l l  be "Enter concen t r a t ion  of 
s t anda rd  used f o r  f a c t o r s  (Ug/L)". 
Enter  concen t r a t ion  i n  g/L u n i t s ,  
then  depres s  "ENDLINE" key. 

is 0.0250 g/L U. 

Entry: 0.0250 "ENDLINE" 

b. Place reagent  blank followed by 
f a c t o r s  i n t o  sampler now. 
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Procedure 

11. Next prompt message on CRT vi11 
be  "Enter  d i l u t i o n  f a c t o r s  
beginning with f a c t o r  #l". 
*Proceeding i n  s e q u e n t i a l  
o r d e r  from least concent ra ted  
to  most concent ra ted  s tandard  
e n t e r  d i l u t i o n  f a c t o r  (2) for 
each of t h e  s t a n d a r d s  followed 
by depress ing  t h e  "ENDLINE" key. 

Comments 

I 
I 
b 
I 

*CAUTION!! DO NOT e n t e r  l as t  
f a c t o r ' s  d i l u t i o n  f a c t o r  u n t i l  

-- 
AutoAnalyzer system is s t a b i l i z e d  

previous  t o  t h i s  s t e p ) .  
. (pump and r eco rde r  on 5 minutes 

12. IMMEDIATELY a f te r  e n t r y  of l a s t  
f a c t o r ' s  d i l u t i o n  f a c t o r ,  s ta r t  
s a m p l e r  t o  begin sampling reagent  
blank. 

13.-  The computer w i l l  then proceed t o  
determine a reagent  blank ( B ) ,  4 
f a c t o r s  [ F  ( j j ,  and 3 break p o i n t s  
[ T  ( 11. 

I 
I 

1 4 .  When s t a n d a r d i z a t i o n  is complete 
t h e  computer w i l l  r e t u r n  t o  t h e  
prompt message a s  s t a t e d  i n  
s t e p  8 above. Ready t o  ana lyze  
unknowns or r e run  f a c t o r s .  

i 
t 

12a. Example: 
Di lu t ion  

Factor 111 1-5 
# 2  2-5 
8 3  3- 5 
#4 5- 5 

Entries: 

5.00 "ENDLINE" 
2.50   END LINE^^ 
1 .6 7  ENDL LINE^^ 
*1.00 "ENDLINE" 

12. Prompt message w i l l  have s t a t e d  
"Place blank i n  p o s i t i o n  U l  of 
sampler fo l loved  by f a c t o r s  and 
s t a r t  sample r  now". 

13a. The blank (B) pr in t ed  by computer 
i s  the  abso lu te  value.  The 
computer w i l l  determine whether 
t o  add or s u b t r a c t  i t  from readings  

b. The 4 f a c t o r s  ( F ( l ) ,  F ( 2 ) ,  F ( 3 ) ,  
and F ( 4 ) )  w i l l  b e  i n  u n i t s  of 
mg U/% Abs.-mL. 

c. The 3 break po in t s  ( T ( l ) ,  T ( 2 ) ,  
and T ( 3 ) )  are the  p o i n t s  (% Abs.) 
which determine which f a c t o r  is 
t o  be used t o  c a l c u l a t e  t he  
unknown. 

d. See Sec t ion  VI11 "Calculat ions"  
f o r  more exac t  d e t a i l s  of de t e r -  
minat ions of blank,  f a c t o r s ,  and 
break po in t s .  

14a. To cross-check f a c t o r s :  1) compare 
% Abs. co r rec t ed  from computer t o  
those obta ined  from record ings  , 
2) a l s o  check t o  make s u r e  proper 
d i l u t i o n  f a c t o r s  were en te red .  If 
co r rec t ed  % Abs. agree  wi th in  2 2.0% 
and d i l u t i o n  f a c t o r s  ag ree  with 
those  on d a t a  cards  then use f a c t o r s  
now en te red  i n t o  memory of computer, 
o therwise  see s t e p  14b below. 
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Comments 

14b. If t h e  a n a l y s t  chooses  t o  e n t e r  
b l a n k s ,  4 f a c t o r s ,  and 3 b r e a k  
p o i n t s  manually ( w i t h o u t  a c t u a l l y  
a n a l y z i n g  them a g a i n )  t h e  follow- 
i n g  ' p r o c e d u r e  must b e  fo l lowed :  

1. Depress  "STEP/ PAUSE" key .  
2 .  Depres s  "RUN" key. 
3. Type i n  name as  prompt 

4. 

5.  

message is r e q u e s t i n g .  
Type in t o d a y ' s  d a t e  as 

prompt r e q u i r e s .  
Prompt message i s  now " E n t e r  
0 ts Run C a l i b r a t i o n  F a c t o r s ,  
E n t e r  1 t o  Run Unknown". 
Depress  "STEP/PAUSE" key. 

6.  Enter fo l lowing :  
- B - 

F(1)  = 
F(2) = 
F ( 3 )  = 
F(4) = 
T ( 1 )  = 
T ( 2 )  = 
T ( 3 )  = 

B. For  P r o c e d u r e  "8" 

1. P i p e t  5 mL of t h e  thorium 

. i n t o  2 100 mL v o l u m e t r i c  
c a l i b r a t i o n  f a c t o r  s t a n d a r d  

f l a s k s .  

2. P i p e t  5 mL of t h e  thorium 
"blank" s o l u t i o n  i n t o  a 
second 100 mL f l a s k .  

Proceed w i t h  s t e p  "2" of 
P rocedure  "B" . 

3 .  

d e p r e s s  "ENDLIKE"-Blank 
I 1  "-Factor  Q1 

"-Factor  ?I2 
"-Factor 83 
"-Factor  84 
"-Break P t .  

I 1  "-Break P t .  
11 "-Break P t .  

I 1  

11 

II 

11 

Note: C a l c u l a t i o n s  t o  d e t e r m i n e  t h e s e  
f a c t o r s ,  b l ank ,  and b r e a k  
p o i n t s  are  i n  S e c t i o n  VI11 of 
this procedure.  

7. Depress  "SCRATCH/CONT. key.  
8. Now you are  ready f o r  i n p u t  t o  

q u e s t i o n  as s t a t e d  i n  s t e p  5 
above. Ready t o  enter 1 t o  run 
unknowns, a s  d i r e c t e d  in S e c t i o n  
V I  of t h i s  procedure.  



- 11 '- 

For Parts  "A" and "C" 

l e t :  
R = Uncorrected absorbance of sample s o l u t i o n  
D = Absorbance of reagent  blank 
L = Base l i n e  of recording 
B = Correc ted  reagent  blank 
S = T o t a l  c o r r e c t i o n  for base  l i n e  and blank 
A = Absorbance of sample s o l u t i o n  c o r r e c t e d  f o r  S 
C = Uranium concen t r a t ion -o f  s t anda rd  
F = Factor  f o r  conver t ing  absorbance t o  U mg/mL 
Z = D i l u t i o n  f a c t o r  f o r  volumes 
Y = D i l u t i o n  f a c t o r  for weighed samples 
v = I n i t i a l  volume of sample  i n  mL 
VI= First d i l u t e d  volume 
a l =  F i r s t  a l i q u o t  
v 2 =  Second volume 
w = Weight of i n i t i a l  sample i n  grams 

then : 

1. 

2 .  

! 3 = D - L  

Examples: 

(a) L = 1 .0  
B = 2.0 
s = 2.0 - 1.0 = 1.0 

(b)  L = 1.0 
D = 0.0 
B = 0.0 - 1.0 = 1.0* 

*Computer will p r i n t  only 

S = L + B  

Examples : 

- 

(a) L = 1 . 5  
B = 1.0 
S = 1.5 + 1.0 = 2 . 5  

a b s o l u t e  va lue .  

(b) L = 1 .5  
B = 1.0 
S = 1.5 - 1.0 = 0.5 
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Example: 

R = 25.5 
s = 0.5 
A 25.5 - 0.5 25.0 

1 
I 
I 
k 

I + F ( 1 )  11 .+ F ( 2 )  I11 + F(3) IV .+ F ( 4 )  

C 4 .  F = -  A 

Examp 1 e : 

C = 0.005 mg/mL 

0.0050 = 0.000130 mg/mL p e r  s c a l e  u n i t  -t F(1) by computer d e f i n i t i o n .  F =  
A = 38.4 

38.4 

NOTE: C a l c u l a t e  a f a c t o r  f o r  each s tandard  analyzed.  Apply t he  f a c t o r s  
ob ta ined  on subsequent sample r ead ings  a s  descr ibed  below. Use f a c t o r  
f o r  0.005 mg/mL s tandard  f o r  readings  from 0 t o  midway between readings 
f o r  0.005 mg/mL s tandard  and 0.010 m g / d  s tandard  T(1). Use f a c t o r  f o r  
0.010 mg/mL s tandard  f o r  readings  from midway between 0.005 mg/mL 
s t anda rd  and 0.010 mg/mL s tandard  t o  midway between 0.010 mg/mL 
s t anda rd  and 0.0150 mg/mL s tandard  T(2 ) .  Use f a c t o r  c a l c u l a t e d  f o r  
0.0150 mg/mL s tandard  for a l l  r ead ings  from midway between 0.010 
mg/mL s t anda rd  and 0.0150 mg/mL s t anda rd  t o  midway between s tandards  
0.0150 ng/mL and 0.0250 mg/mL T(3) .  Use f a c t o r  ca l cu la t ed  f o r  0.0250 
mg/mL above nidway between 0.0150 mg/mL and 0.0250 rng/mL s tandards .  

Examples: 

C = 0.0050 c = 0.010 C = 0.0150 C = 0.0250 
A = 38.4 A = 75.4 A = 97.2 A = 192.0 
F = 0.000130 F = 0.000133 F = 0.000129 F = 0.000130 

For r ead ings  ( A )  between O and'56.9,  use Factor  I. 
For r ead ings  (A)  between 56.9 and 86.3,  u se  Factor  11. 
For r ead ings  (A) between 86.3 and 145, use Factor  111. 
For r ead ings  (A) above 145 u s e  Fac to r  I V .  

I -  
I 
I 

I 
I 

V I .  v2 
v a1 

5. z = 

Example : 

v = 2.00 mL 
v = 5.00 mL 
z = - -  - 2.5 

2 



I 
I 
I 

Examp 1 e : 

F = 0.000132 
A = 2 0 . 0  
z = 2 . 5  

U g/L = 0.000132 x 20.0 x 2.5 = 0.007 

- 1 3  - 

VI' V "  

w . dl 6 .  Y = 

Example : 

VI= 100 mL 
v2- 5.00 mL 
w - 1.00 g 
alp 5 mL 

= - =  500 100 mL/g 100 5 
1.00 5 5 Y =  

7 .  'U g/L = FA2 

8 .  U pg/mL = 1000 FXZ 

Example : 

F = 0.000132 
A = 20.0 
z = 2 . 5  

ti &/mL = 1000 .y 0.000132 x 20.0 x 2.5 = 7 

FAY 9. % t i = -  10 

1 Example: 

I F = 0.000132 
A = 40.0 
Y = 100 mL/g 

. > . O O O l 3 ?  40.0 100 o.053 
10 % U =  

10. U ppm = 1000 FAY 

. Example: 

F = 0.000132 mg/mL p e r  sca le  unit 
A = 40.0 

. Y = 10.0 mL/g 
U ppm = 1000 0.000132 40.0 10 = 53  

4' 
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I 
I 
I 
I 
I 
b 
I 
I 

YOTE: When t h e  HP-85 is i n t e r f a c e d  v i t h  t h i s  technicon u n i t ,  only c o r r e c t e d  
% Abs. ( a s  compared t o  record ings)  from computer and d i lu t ' i on  f a c t o r s  
need be cross-checked. 
if d a t a  i s  c o r r e c t  t he  r e s u l t  w i l l  be c o r r e c t .  

The c a l c u l a t i o n  need not  be performed s i n c e  

For Part "B" 
1,000,000 FAZ 

Th U ppm (Th b a s i s )  = 

where: Th = Thorium g/L 

Example: (1)  

F = 0.000132 mg/mL p e r  s c a l e  u n i t  
X = 15.0 
z = 1.0 

Th = 250 g/L 

1,000,000 0.000132 - 15.0 * 1.0 = 7 . 9  
250 U ppm (Th b a s i s )  = 

Example: , (2 )  

FAY - U ppm ( T h  b a s i s )  = 100,000 - Th 

where: Th = % Th 

F = 0.000132 mg/mL p e r  s c a l e  u n i t  
A = 10.0 
'f = 5 mL/g sample  

~h = 87.5% 

100,000 0.000132 * 10.0 5 7 . 5  
87.5 U ppm (Th b a s i s )  = 
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3 .  

4 .  

5 .  

1. 

2 .  

3 .  

4 .  

5 .  

6. 

7 .  

ADDENDUM 

SAMPLE PREPARATION (AQUEOUS) 

P l a c e  a magne t i c  s t i r -  
r i n g  b a r  i n  t h e  sample 
jar, and p l a c e  t h e  j a r  
on a magne t i c  s t i r r e r .  

While s t i r r i n g  is t a k i n g  
p l a c e ,  draw a sample 
i n t o  a c l e a n  dry p i p e t .  

1. I f  a l a r g e  art?ount of  s o l i d s  a r e  
p r e s e n t ,  shake  t h e  sample f i r s t  
t o  d i s p e r s e  t h e  s o l i d s .  

A d j u s t  t h e  meniscus  t o  
t h e  line. 

Drain t h e  p i p e t  i n t o  a 
c l e a n  125 ml E r l e n m e y e r  
f l a s k .  

C o n s u l t  Table I far t h e  
volume of  r e a g e n t s  r e q u i r e d  

- f o r  d i s s o l u t i o n .  

2 .  The volume o f  sample no rma l ly  
used  i s  g i v e n  i n  Table  I ,  however,  
changes  i n  p l a n t  o p e r a t i o n s  may 
r e q u i r e  a change i n  volume. 

SAMPLE PREPARATION (ORGANIC) 

P i p e t  1 m l  o f  o r g a n i c  1. Organ ic  samples are TBP i n  
sample (AX o r  CR)  i n t o  k e r o s e n e ,  
a 60 m l  s e p a r a t o r y  
f u n n e l .  

Add 5 ml of 2% HF to t h e  
s e p a r a t o r y  f u n n e l .  

Shake t h e  f u n n e l  f o r  1 
m i n u t e .  

P e r m i t  the phases to 
s e p a r a t e  and  d r a i n  t h e  
aqueous  p h a s e  i n t o  a 
125  m l  E r l enmeyer  f l a s k  

Repea t  s teps  2-4 .  

Add 5 m l  o f  d i s t i l l e d  
w a t e r  t o  t h e  f u n n e l  and 
shake  i t  f o r  1 m i n u t e .  

When t h e  p h a s e s  s e p a r a t e  
d r a i n  t h e  aqueous  phase  
i n t o  t h e  f l a s k  c o n t a i n -  
i n g  t h e  2% HF e x t r a c t s .  

- 16 - 



I A D DE N D L'M 
(con '  t) 

I 

I 
I 
I 
I 
I 
I 
b 

I 
0 
I 
I 
I 
I 

I 

no 

i 

F 

8 .  

9. 

10.  

A .  

Add 5 ml of  70% HNO, 
t o  t h e  f l a s k ,  p l a c e  
t h e  f l a s k  on a hoc  
p l a t e  and e v a p o r a t e  
t h e  solution t o  near 
d r y n e s s .  

Remove t h e  f l a s k  from . 

t h e  hot p l a t e ,  c o o l ,  and 
r e d i s s o l v e  r e s i d u e  i n  
3 - .  M HNO,. 

Proceed  w i t h  P a r t  V I - A  
s t e p  1. 

8 .  P l a c e  a p y r c x  b u r e t  f u n n e l  i n  
t h e  n e c k  o f  t h e  f l a s k .  

SAMPLE PREPARATION (THORIL'M SANPLES) 

For  aqueous  samples .  

1. 

2 .  

3 .  

Material D r e s e n t l v  l a .  I f  m a t e r i a l  i s  r e c e i v e d  i n  
r e c e i v e d  Hnd proces- 
s e d  i s  s o l u b l e ,  t h e r e -  
fore, no  d i s s o l u t i o n  
p r o c e d u r e  i s  r e q u i r e d .  

Dissolve Th meta l  i n  
15 ml of  35% H N 0 3  p l u s  
6 d r o p s  of  2% HF f o r  
every gram of  sample .  

D i s s o l v e  Tho2 i n  30 ml 
o f  3 5 7  HNO, p l u s  6 
d r o p s  of HF f o r  e v e r y  
gram of  sample. 
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t h e  f u t u r e  c o n t a i n i n g  i n s o l u b l e  
m a t e r i a l ,  d i s s o l u t i o n  t d c h n i q u e s  
w i l l  be r e q u i r e d .  

b .  P u r i f i e d  thor ium samples  s u c h  
a s  CP,, and b o i l  downs do not 
r e q u i r e  d i s s o l u t i o n  p r o c e d u r e s .  



1. 
I 

I '  
I -  
1 
I 
I 
I 
b 
I 
I 
I 
I 
I 
I. 
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I 

l i i  

F 

TABLE I 

AQUEOUS SAMPLE I'REPAKATION 

P l a n t  Sample  
Number Type De t e r m i n a t i o n  - 

1 
2 
3 

3 

b 

- 
2 
2 
1 

L 

7 - 
4 
4 
5 
6 
8 
8 
9 
9 

10 
LO 
10 
10 
LO 
10 

10 
10 
10 
10 
10 
10 
10 
13 
1 3  

Sump L i q u o r  T o t a l  U 
AR C R a f f i n a t e  E x t r a c t a b l e  U 
AR & R a f f i n a t e  
F i  1 t r a  t e  
S l o p  
Sump L i q u o r  
Cake  S l u r r y  
Cake S l u r r y  
F i  1 t r a  t e  
H F;b 
Sump L i q u o r  
Sump L i q u o r  
F l o o r  Water 
Sump L i q u o r  
Sump L i q u o r  
Lime Slur ry"+ '  ' 

Tank Sump L i q u o r  
Heel 
P i t  Pumping  
Pit Pumping  
Rive r Pump in e; 
D e c o n t a m i n a t i o n  
Sump L i q u o r  
T r a c e r  ( P l t .  2)  
Tracer  (Lab.) 
T r a c e r  ( P l  t .  6 )  
T r a c e r  (Decon t a m .  ) 
T r a c e r  ( P i l o t  P l t . )  
T r a c e r  ( P l t .  5)  
T r a c e r  (Tank Farm). 
Sump L i q u o r  
AR 

T o t a l  U 
T o t a l  U 
T o t a l  U 
T o t a l  U 
Soluble 
T o t a l  U 

T o t a l  U 
T o t a l  [J 
T o t a l  U 
T o t a l  U 
T o t a l  U 

T o t a l  U 
T o t a l  U 
T o t a l  U 
T o t a l  U 
T o t a l  U 
S o l u b l e  U 
T o t a l  U 
T o t a l  U 
T o t a l  U 

T o t a l  U 
T o t a l  U 
T o t a l  U 
T o t a l  U 
Total U 
T o t a l  U 
T o t a l  U 
u g / 1  
u g / l  

7 0% 

ml 
Sample  HN03 

- F i  1 t e r -  m l  

n o  
no  
no 

n o  
no 
no 
yes 
no 
n o  
n o  
n o  
n o  
no 
n o  
no 
n o  
n o  
no 

Yes 
n o  
n o  
no 

no 
no 
n o  
no 
n o  
no 
n o  
n o  
no 

5 5 
2 none 
2 5 
2 5 
2 5 
5 5 

1-2-5-100-2 5 
1-2-5+100-2 5 

1 
1*  
3 - 
5 
2 
2 
5 
1 
5 

2-100-5 
5 
2 
5 
2 

5 
5 
5 
2 
5 
5 
5 
5 
5 

* Use p o l y e t h l e n e  p i p e t  a n d  fume in a p l a t i n u m  d i s h  

5 
5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 /  

5 
5 
5 
5 
5 
5 
5 
5 
5 

7 0Y6 
HC10, 
m l  

5 
none 

5 
none  

5 
5 

notic' 
5 

none  
5 
5 

none  

- 

- 
2 

5 
n o n e  
none  

5 
5 

none 
5 

n o n e  
5 

none 
none  
none  

5 
5 
5 
5 
5 
5 
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ADDENDUM 
(Con t ' d ) 

SAMPLE PREPARATION FOR THE DETERMINATION 

OF TRACE URANIUM I N  SOIL SAMPLES 

1. Weigh e n t i r e  s o i l  sample (200-800 grams approximate) i n t o  a nevly cleaned 
and numbered - 400 mt evapora t ing  d i s h  which h a s  been previously tare weighed 
(Tw). 

P l ace  a newly cleaned watch g l a s s  on t o p  of evaporat ing d i s h  and place 
i n  dry ing  oven a t  100-llO°C f o r  24 hours .  

Record t h i s  weight as g r o s s  w e t  weight (Gwet) on d a t a  card .  

2. 

3 .  After 24 hours  remove sample from d ry ing  oven and al low sample t o  coo l  
t o  room temperature.  

Reweigh each sample  i n  i t s  evapora t ing  d i s h  and record t h i s  weight on 
d a t a  s h e e t  as dry g r o s s  weight (G ). 

4 .  

dry 
5. Trans fe r  d r i e d  sample from evapora t ing  d i s h  i n t o  newly cleaned mortar .  

Mix and g r ind  sample  wi th  pes t le  f o r  5-10 minutes. 

6.  Pour ground sample onto 35 mesh sieve. Shake s i eve  so a s  t o  a l low 
f r a c t i o n  t h a t  i s  f i n e r  than 35 mesh (-35) t o  pass through the  s i e v e  i n t o  
a s i e v e  c o l l e c t i o n  pan. 

7 .  Khen sepa ra t ion  i s  complete pour t h e  +35 mesh f r a c t i o n  back i n t o  the  mortar .  

8.  Repeat s t e p s  5-7 two more times. 

9 .  T r a n s f e r  a l l  of t h e  -35 mesh f r a c t i o n  of sample  ( t h a t  which passed through 
s i e v e )  i n t o  8 oz b o t t l e  proper ly  l a b e l e d  wi th  Lab No., Date, I . D .  No., 
Analys t ,  and -35 f r a c t i o n  no te .  

10. Determine t h e  n e t  weight of t h e  +35 mesh por t ion  of sample now remaining 
( t h a t  which would n o t  pas s  through sieve) and record weight on a d a t a  
s h e e t  as  N e t  Ungrindable S o l i d  Weight (UGS,). 

11. Place t h e  +35 mesh f r a c t i o n  of sample i n t o  a second 8 oz b o t t l e .  Properly 
l a b e l  b o t t l e  wi th  Lab No., +35 mesh n o t e ,  I . D .  No., Date, and Analyst .  
Th i s  p o r t i o n  w i l l  n o t  be  analyzed f o r  uranium, but  w i l l  be  he ld  f o r  f u t u r e  
r e fe rence .  . 

12.  Take t h e  -35 f r a c t i o n  of sample i n  8 oz b o t t l e  from s t e p  9 and mix on 
Sample Room B o t t l e  Blender f o r  15 minutes.  

13. Weigh out  10 grams t 0.1 of mixed -35 mesh sample from s t e p  12  above i n t o  
newly cleaned 600 mL beaker.  Record t h i s  sample  weight on da ta  ca rd  (wt) .  

- 25 - 
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SAMPLE PREPARATION FOR THE DETERMINATION 

OF TRACE U R A N I U M  I N  SOIL SAMPLES 

(Con t ' d)  

I 

1 4 .  Add 100 mL 70% MO3 and 100 mL of 38% H C 1  t o  sample i n  beaker .  
watch glass  on t o p  of beaker.  

Place t h e  beaker  on top  of h o t  p l a t e  which Is on medium h e a t  s e t t i n g .  

Evaporate  sample t o  25 mL or less  t o t a l  volume. 

Remove sample  from t h e  h o t  p l a t e  and coo l  s o l u t i o n  to  room temperature .  

Rinse watch g l a s s  i n t o  beaker  wi th  d i s t i l l e d  water. 

P l ace  

15. 

16. 

1 7 .  

18. 

i 
I 
I (Do n o t  t a k e  t o  dryness . )  

Add 40 mL of I de ion ized  water. 

19. F i l t e r  t h e  sample  i n t o  a vacuum f i l t e r i n g  f l a s k  using a BL'chner Funnel 
w i th  1/41 Whatman f i l t e r  pad t o  remove undissolved s o l i d s .  Keep volume 
under 100 mL bu t  wash r e t a i n e d  s o l i d s  wi th  water i n t o  f i l t e r i n g  f l a s k .  

1 
20. T rans fe r  t h e  f i l t r a t e  from t h e  f i l t e r i n g  f l a s k  i n t o  a newly c l eaned  I 100 mL volumetr ic  f l a s k .  

21 .  D i l u t e  volumetr ic  f l a s k  t o  volume wi th  deionized water. 

22.  Take a i i q u o t  of sample  from 100 mL volumetr ic  f l a s k  and proceed t o  ana lyze  
a s  p e r  procedure t i t l e d ,  "The Color imet r ic  (Br PADAP) Determinat ion of 
Uranium Via an  AutoAnalyzer I n t e r f a c e d  t o  HP-85 Personal  Computer," 
S e c t i o n  V I  (normal Aliquot  i s  5 mL). 

I 

I 
8 

CALCULATIONS FOR Z VOLATILES 

% V o l a t i l e s  = x 100 
'wet - Tw 

I 
I 
I 
I 

= g r o s s  weight o f - w e t  s a m p l e  + evapora t ing  d i s h  G w e t  where : 

G = g r o s s  weight of d r i e d  sample + evapora t ing  d i s h  

= weight of evapora t ing  d i sh  
dry  

TW 

- 26 - 
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GRAVIMETRIC DETERMINATION OF NON-VOLATILE 

PARTICULATES ON STACK FILTERS INCLUDING SAMPLE 

PREPARATION FOR A TOTAL URANIUM DETELCIINATION 

T h i s  procedure  i s  s p e c i f i c a l l y  d e s i g n e d  for u s e  on -1- S t a p l e x  Type TFA 
"S" p l e a t e d  f i l t e r s  used in  h i g h  volume a i r  samplers .  

11. PRINCIPLE 

F i l t e r s  c o n t a i n i n g  n o n - v o l a t i l e  p a r t i c u l a t e s  c o l l e c t e d  i n  a i r  samplers  
are a s h e d  by h e a t  lamp and f u r n a c e .  P a r t i c u l a t e s  are determined by sub- 
t r a c t i n g  t h e  weight  of a p r e v i o u s l y  determined a s h  b lank  from t h e  weight  
of t h e  a s h e d  sample. This  a s h  is  t h e n  t r e a t e d  wi th  a c i d s  t o  p r o v i d e  a 
s o l u t i o n  s u i t a b l e  f o r  a uranium d e t e r m i n a t i o n .  

111. SPECIAL APPARATUS 

None 

I IV. REAGENTS 

v. BD 

1. H y d r o f l u o r i c  a c i d ,  r e a g e n t ,  4 8 2 .  
2 .  N i t r i c  a c i d ,  r e a g e n t ,  70%. 
3 .  P e r c h l o r i c  a c i d ,  r e a g e n t ,  7 0 % .  

SAFETY PRECAUTIONS 

1. S a f e t y  g l a s s e s  dre r e q u i r e d  t o  b e  worn a t  all times i n  t h e  l a b o r a t o r y .  

V I .  PROCEDURE COMMENTS 

1 
I 
I 
I 
I 

1. T r a n s f e r  t h e  f i l t e r  t o  b e  a n a l y z e d  1. a .  *Record on d a t a  s h e e t  t h e  
t o  a t a r e d  500 mL pla t inum d i s h  i d e n t i f i c a t i o n  number of t h e  
w i t h  c o v e r .  Record t h e  tare platinum d i s h  and c o v e r  by 
weight  a s  Wl. corresponding  l a b  number/ 

p l a n t  I . D .  number t o  a s s u r e  
- t h a t  no sample mix-up o c c u r s .  

*Note: Take a l l  prudent  and 
r e a s o n a b l e  care t o  a s s u r e  
no sample mix-up occurs .  

b .  Fi l ters  are r e c e i v e d  i n s i d e  
p l a s t i c  bags.  Remove t h e  f i l t e r  
from t h e  bag f o r  a n a l y s i s .  
T r a n s f e r  any r n a t e r i a l  remaining 
i n  t h e  bag t o  t h e  d i s h  u s i n g  a 
moistened a s h - f r e e  f i l t e r  paper .  



VI. 

I 
1 

I 
I 
I 
I 
I 
I 
I, 

I 
I 

f 
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PROCEDURE 

2 .  T r a n s f e r  t h e  d i s h  and f i l t e r  t o  a 
r a c k  a r r a n g e d  t o  a p p l y  h e a t  from 
h e a t  lamps t o  t h e  u n d e r s i d e  as  
w e l l  a s  the  upper  s u r f a c e  of t h e  
d i s h .  Covers  should  be removed 
d u r i n g  t h i s  s t e p  of t h e  procedure .  

3 .  When t h e  sample h a s  q u i t  smoking 
t r a n s f e r  i t  t o  a m u f f l e  f u r n a c e  
set a t  700'. Recover t h e  d i s h e s  
w i t h  a p p r o p r i a t e  c o v e r s  b e f o r e  
p l a c i n g  i n  f u r n a c e .  

4. When a l l  carbonaceous  m a t e r i a l  h a s  
d i s a p p e a r e d ,  remove t h e  d i s h  from 
t h e  f u r n a c e .  

5. A f t e r  t h e  d i s h  h a s  cooled  weigh t h e  
d i s h ,  c o v e r ,  a n d c o n t e n t s  a c c u r a t e l y .  

6 .  Add 3 mL of HF, 10 mL of H N O 3 ,  and 
10 rnL of HCLOL, and t r a n s f e r  t o  a 
h o t p l a t e  i n  a p e r c h l o r i c  a c i d  hood. 

- 7  
1 .  Fume t h e  sample t o  a volume of 

approximate ly  5 EL. S e t  a s i d e  
t o  c o o l .  

8 .  T r a n s f e r  t h e  sam?le t o  a 100 mL 
v o l u m e t r i c  f l a s k .  D i l u t e  t o  t h e  
mark. The sample i s  now ready 
f o r  a uranium d e t e r m i n a t i o n .  

VII. BLAW 

1. Using a t  least  3 new f i l t e r s  from 
t h e  same l o t  f o l l o w  s t e p s  1 through 
5 of t h e  g e n e r a l  p rocedure .  

I 

COMMENTS 

2 .  Do t h i s  p r e l i m i n a r y  a s h i n g  i n  a 
fume hood. Adjus t  t h e  upper  h e a t  
lamps t o  approximate ly  two i n c h e s  
above t h e  s u r f a c e  of t h e  f i l t e r .  

3 .  This phase of t he  o p e r a t i o n  u s u a l l y  
is  complete  i n  15-20 minutes .  

4 .  T h i s  s t e p  normally r e q u i r e s  20-25 
minutes .  

5.  Record t h i s  weight  as WZ. 

7. Fume t h e  sample w i t h  t h e  c o v e r  on 
t h e  d i s h  t o  p r e v e n t  any p o s s i b l e  l o s s e s .  

8 .  a .  Use funnel  t o  t r a n s f e r  sample 
t o  f l a s k .  

b .  Label  f l a s k  w i t h  l a b  number lp lan t  
I . D .  number which w a s  recorded  on 
d a t a  s h e e t  f o r  t h i s  p a r t i c u l a r  d i s h .  

c .  Wash i n s i d e  of d i s h  c o v e r  i n t o  d i s h  
t o  remove any uranium r e s i d u e .  

1. C a l c u l a t e  a - b l a n k  as t h e  a v e r a g e  
d i f f e r e n c e  between Wz and W1. 

I VIII. CALCULATIOKS 

P a r t i c u l a t e s ,  mg = (W2-Wl-B) 1000 

where: 
W 1  = tare weight  of d i s h  + c o v e r ,  g 
W2 = weight  of d i s h  + a s h  + c o v e r ,  g 
B 

I 
I = b l a n k  weight ,  a v e r a g e  weight  of 3 o r  more a s h  b l a n k  d e t e r m i n a t i o n s  

5/17/85 - 3 .  F. WERDMANN 
REVISION I - 7 / 5 / 8 5  - v .  R .  GILL 
REVISION 11 - 9/11/85 - v. R.  GILL 
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SAMPLE PREPARATION FOR THE DETERMINATION 
OF TRACE W I U M  IN SOIL SAMPLES 

(Con t ' d) 

CALCULATIONS FOR % UGS +35 (UNGRINDABLE SOLIDS) 

x 100 UGS, 

(Gdry Tw) 
X UGS +35 = 

where: UGS, = net weight of +35 fraction of sample 
Gdq = gross weight of dried sample + evaporating d i s h  

Tw = weight of evaporating d i s h  

_ -  27 - 
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NLOI Inc .  

B i o a s s a y  Department 

TITLE: CALIBRATION OF LLJDLUM MODEL 177 AXARM RATEMETER 

NUMBER: I 0118.10 

AUTHOR: M. J. Eversole 

DATE : March 2 0 ,  1985 
. .  

1.1 

2 . 1  

3 . 1  

3 . 2  

3 . 3  

3 . 4  

3 . 5  

3 . 6  

1.0 SCOPE 

This procedure desc r ibes  t h e  s t e p s  t o  be followed f o r  c a l i b r a t i n g  
Ludlum Model 177 A l a r m  Ratemeters. 

2 . 0  SUMMARY OF METHOD 

Ludlum Model 1 7 7  A l a r m  Ratemeters a r e  designed for measuring i n  counts 
Fer minute from 0 to  500,000. The instrument is s e t  t o  read pulses  from 
a pulse  generator a t  a r a t i o  of 1:l i n  counts p e r  minutes. A probe i s  
a t tached  t o  the  ra temeter  and the  counting e f f i c i ency  of t h e  system is 
determined by exposing t h e  probe t o  NBS t raceable  a lpha sources .  

3 . 0  S P E C I A L  APPARA'IWS 

D i g i t a l  Voltage Meter. - 

Adjustment Tool: J F D  type. 

Screxdriver ;  s m a l l  ccmnon. 

Pulse Generator: 
Model 500 Pulser.  

Sources: 
c a l i b r a t i o n  set. 

capable  o f  pulses  10 H t  to  90 ,YHz such as  a Ludlum 

- 
Four 2 3 9 P u  a lpha  sources  such a s  Ebe r l ine ' s  S94-1 Pu alpha 

Wipes: l i n t - f r e e ,  d i sposable .  



3.7  

3.8 

3.9 

4 . 1  

5 . 1  

5 . 2  

6.1 

6.2 

1 0 1 1 8 . 1 0  ( 2 )  

N o t e  pad. 

Survey I n s t r u n e n t  Maintenance tog. 

Survey Instrument Calibration Log. 

4 .0  REAGENTS 

Alcohol: e t h y l ,  a b s o l u t e .  

5.0 SPECIAL PRECAUTIONS 

Never in te rchange  probes from one instrument  t o  another .  Each probe has  
been a d j u s t e d  to  o p e r a t e  wrth a s p e c i f i c  meter. Cnly Instrument  Labora- 
t o r y  personnel  may change instrument  probes.  

When a d j u s t i n g  t h e  o p e r a t i n g  voltaqe t o  determine t h e  ins t rument  p l a t eau ,  
never  exceed 1300 v o l t s .  

6.0 PROCEDURE 

Schedul ing of A l a r m  Ratemeters f o r  Ca l ib ra t ion .  

6.1.1 A l a r m  Ratemeters must be c a l i b r a t e d :  

6.1.1.1 Whenever any component is changed which might a f f e c t  
t h e  response of t h e  u n i t .  

6.1.1.2 A t  least  once a year  for r o u t i n e  p reven t ive  maintenance. 

P r e - c a l i b r a t i o n  Inspec t ion  and Serv ic ing  of Alarm Instruments .  

6 . 2 . 1  Yaintenance 'Log : 

6.2.1.1 Record t h e  reason for c a l i b r a t i o n  and any maintenance 
performed. 
number, then  d a t e  and i n i t i a l  t h e  log en t ry .  

B e  su re  t o  inc lude  t h e  ratemeter serial  
- 

6.2.2 Batteries. 

6 .2 .2 .1  Insu re  t h a t  ratemeter is OFF, then  remove ba t te r ies . ' .  



6.2.2.2  

6 . 2 . 2 . 3  

6..2.2.4 

I 0 1 1 8 . 1 0  ( 3 )  

Visually  inspect b a t t e r i e s ;  replace them i f  damaged 
or leaking (see Step 6 . 2 . 2 . 4 ) .  

Check voltage o f  each battery w i t h  a d i g i t a l  v o l t  
meter; replace any b a t t e r i e s  reading below 5 . 0  v o l t s  
d . c .  (see Step 6.2 .2 .4 ) .  

Check new b a t t e r i e s  w i t h  a d i g i t a l  v o l t  meter before 
i n s t a l l i n g  them i n  the instrument. New batteries  m u s t  
read 6.0 v o l t s  d . c .  or greater. 

6 . 2 . 3  Coaxial Cable. 

6 . 2 . 3 . 1  Disconnect the coaxial cable from the probe and meter. 
While disconnecting cable, check that connectors lock 
t i g h t l y  to the probe and meter; replace cable i f  
connectors are defective.  

6 . 2 . 3 . 2  Visually inspect cable for dents, tears, and properly 
attached connectors; replace cable i f  defective.  

6 . 2 . 3 . 3  Using the d i g i t a l  v o l t  meter, check that the center 
wire measures zero resistance; i f  resistance i s  not 
zero, replace cable. 

6 . 2 . 3 . 4  Using the d i g i t a l  v o l t  meter, check that the shield 
measures zero resistance; if resistance i s  not zero, 
replace cable. 

6.2.4 Needle Movement. 

6 . 2 . 4 . 1  Insure that ratemeter i s  s t i l l  OFF. Check i f  the 
meter needle indicates zero. If it does not, adjust 
it t o  zero by turning the screw on top of  the meter 
cover. the needle cannot be s e t  t o  zero, sutrmit 
the instrument t o  the Instrument Laboratory for 
service.  

6 . 2 . 4 . 2  Check Needle fo r  Freedom of Movement. 

6 . 2 . 4 . 2 . 1  Turn ratemeter ON. Press battery check. 
The needle should move freely  upscale t o  
"Batt Good" section of  the meter display. 
I f  it does not, submit the instrument t o  
the Instrument Laboratory for service. 

6 . 2 . 4 . 2 . 2  Turn ratemeter OFF. The needle should 
smoothly retiurn to zero. 
submit the instrument t o  the Instrument 
Laboratory for service.  

I f  i t  does not, 

4 
\O 



I 0118.10 ( 4 )  

6.3 Cal ibrat ion of Alarm Ratemeter. 

6.3.1 

6.3.2 Disconnect pancake probe  and connect cable to  pulse g e n e r a t o r  

W n  pulse g e n e r a t o r  ON and allow t o  w a r m  up f o r  f ive minutes .  

(us ing  Alarm Ratemeter cable). 

6.3.3 

6.3.4 S e t  p u l s e  g e n e r a t o r  a t  120, 260, and 380 CPM. 

Turn ratemeter ON and set r a n g e  swi tch  to  X 1  p o s i t i o n .  

6 .3 .4 .1  Pause e a c h  t i m e  to  v e r i f y  t h a t  ratemeter reads 1:l t o  
p u l s e  g e n e r a t o r .  

6.3.4.2 I f  any number i s  n o t  1:1, a d j u s t  t h e  p o t e n t i o m e t e r  for 
t h e  c o r r e s p o n d i n g  range  ( i .e. ,  X l ,  X 1 0 ,  e t c . ) .  

6 .3 .4 .3  I f  r a t e m e t e r  c a n n o t  be a d j u s t e d ,  remove from service 
and s u k m i t - i t  to  t h e  Ins t rument  Labora tory  for repairs. 

6 .3 .4 .4  Turn a u d i o  knob c lockwise ,  and r a t e m e t e r  should  emit  a 
c l i c k i n g  sound. 

6 . 3 . 4 . 4 . 1  If no sound is emitted, s u b m i t  t h e  rate- 
meter t o  t h e  Ins t rument  Labora tory  f o r  
r e p a i r .  

6 .3 .5  Turn r a n g e  s w i t c h  t o  X 1 0 .  Repeat S t e p s  6.3.4 - 6.3.4.3. 

6 .3 .6  Turn range s w i t c h  to  X 1 0 0 .  Repeat S t e p s  6.3.4 - 6.3.4.3. 

6.3.7 Turn range s w i t c h  to X1K. Repeat S t e p s  6.3.4 - 6.3.4.3. 

6 . 3 . 8  Turn ratemeter t o  OFF, and disconnect from p u l s e  generator. 

6.3.9 Make e n t r y  i n  I n s t r u m e n t  Ca l ib ra t ion  Log t h a t  u n i t  was set  1:l 
t o  P u l s e  Genera tor .  

6 .3 .10 Reconnect pancake probe.  

6.3.11 Cetermine t h e  o p e r a t i n g  v o l t a g e  a s  follows: 

6.3 .11 .1  Turn H.V.  p o t e n t i o m e t e r  t o  its lowest s e t t i n g  u s i n g  
t h e  a d j u s t m e n t  tool. - 

6.3.11.2 Turn r a n g e  s w i t c h  to  X l O O  and s e t  pancake probe  on  
t h e  2 3 9 P u  source w i t h  a v a l u e  of 36,800 d/m. 
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6.3.12 

6.3.13 

6.3.14 

6.3.11.3 I n c r e a s e  t h e  voltage i n  SO v o l t  increments ,  making 
notes o f  t h e  v o l t a g e  and  t h e  CPM. 

6.3.11.4 Note: Do n o t  exceed 1300 Vdc.  

6.3.11.5 Graph t h e  CPM (Y-axis) versus the voltage set t ings 
(X-axis) on linear g r a p h  paper .  Set t h e  h i g h  voltage 
t o  a value which is just above the f i r s t  knee o f  t h e  
CPM-voltage C U N e .  

Make e n t r y  i n  Instrument Calibration Log s p e c i f y i n g  6.3.11.6 
. H.V. se t t ing .  

Determine t h e  C/M us ing  t h e  range s w i t c h  s e t t i n g s  and s o u r c e s  
i n d i c a t e d  below; r e c o r d  each C/M v a l u e  i n  che Ins t rument  
C a l i b r a t i o n  Lag: 

Range Switch 
S e t t i n g  

x1 
x10 
x10 
X l O O  
XlOO 
X 1 K  
X1 K 

Alpha 
Source  

2900 d/m 
2900 d/m 

36800 d / m  
36800 d / m  

340200 d/m 
340200 d/m 

3230000 d / m  

C a l c u l a t e  probe  e f f i c i e n c y  €or e a c h  s o u r c e  by d i v i d i n g  CMP by 
t h e  a c t i v i t y  of t h e  source i n  d/m. 

T e s t  alann c i r c u i t  as fo l lows:  

6.3.14.1 Turn range  s w i t c h  t o  X 1 ,  and t u r n  alann se t  range  
s w i t c h  to  0.5. 

6.3.14.2 P l a c e  pancake probe  on  the h i q h e s t  a l p h a  source. 
T h i s  s h o u l d  cause t h e  ratemeter t o  alarm. 

6 .3 .14 .2 .1  Make an e n t r y  i n  I n s t r u m e n t  C a l i b r a t i o n  
Log s t a t i n g  "Pass  Alarm T e s t . "  

6 .3 .14.2.2 I f  ratemeter does n o t  a l a r m ,  submit 
r a t e m e t e r  t o  t h e  I n s t r u m e n t  Laboratory 
for s e r v i c e .  - 

6.3.15 P l a c e  a s e l f - s t i c k i n g  label on ratemeter t h a t  is worded "Cali- 
brated,"  fo l lowed by t h e  d a t e  and i n i t i a l s  of person  p e r f o d n g  
t h e  c a l i b r a t i o n .  

I 
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7 . 0  RECORDEEPING 

7 . 1  Store the Survey Instrument Calibration Log and the Survey I n s t m e n t  
Maintenance Lag in  the f i l i n g  cabinet in  the Instrument Laboratory and 
retain according to current DOE records management c r i t e r i a .  

Prepared by : Approved by: 

bd- 
T. A .  Dugan, St&rvisor 

Biodssay Instrument Laboratory Bioassay Depar&ent 

I 
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CALIBRATION FORH 
FOR THE SM177 

Oate 

Manuf actor Model S/N 

( 1 )  Adjust Background to zero. 

(2 )  Set 1:l to  pulse 

Meter Range 

x1 
x1 
x10 
x10 
X l O O  
X l O O  
X 1 K  
X 1 K  

generator 

Reading before 
Adjustment 

( 3 )  Recorder Output  check linear: Yes 

Reading .after 
Adjustment 

No 

( 4 )  Alarm tes t  good: Yes No 

( 5 )  Battery t e s t  good: Yes No 

Calibration performed by 
Reason for calibration: 
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ENVIRONMENTAL COMPLIANCE QUALITY ASSURANCE PLAN 

1.0 Purpose and Scope 

The purpose of the Environmental Compl i ance Qual i ty Assurance P1 an (QAP) 

is to identify the quality assurance requirements to be used for the 

environmental compl i ance program. The plan includes the functions 

necessary to assure proper compl i ance with environmental requi rements. 

This plan applies to all environmental compliance activities conducted by 

the Westinghouse Materials Company of Ohio (WMCO) . Environmental 

compliance activities include sampling, analysis and evaluations of 

environmental substances, processing hazardous materials, and facility 

operations which include environmental compliance. 

2.0 Quality Assurance Proqram Elements 

2.1 This plan has been structured to meet the requirements of the FMPC 

QA programs, DOE Order 5700.6A entitled "Qual i ty Assurance", 

ANSI/ASME NQA-I, "Quality Assurance Program Requirements for Nuclear 

Facilities", and other applicable DOE orders and federal and state 

regulations. 

2.2 Operations affecting environmental compliance will be subjected to a 

Quality Assurance Analysis (QAA) to establish risks and define 

preventative actions to be integrated into the overall QA plan. The 

QAA will be performed and documented in accordance with established 

procedures. 
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2 . 3  

2.3 The Appl i cab1 e Qual i ty Assurance Program el ements contained i n 

ANSI/ASME NQA- 1, wi 11 be appl i ed to envi ronrnental compl i ance 

vities as summarized below: 

1 Organization 

The WMCO organization chart is shown in Figure 2 - 1 .  The 

responsi bi 1 i ty for environmental regul atory compl i ance i s 

assigned to the Regulatory Compliance Section within the 

Environment, Safety and Health (ES&H) Department. The 

organization of the ES&H Department is shown in Figure 2-2. 

Figure 2 - 3  shows the administrative organization of the 

Regulatory Compl i ance Sect ion. 

While the Regulatory Compliance Section is the focal point 

for assuring and maintaining compliance with the rules, 

regulations, and guidelines cited in this document, other 

organizations within WMCO are responsible for implementing 

and complying with the environmental requirements imposed on 

the FMPC operations. The ES&H Department has the authority 

to stop work or to control further operations where 

significant conditions adverse to environmental compliance 

are identified. 

The Qual ity Assurance Department is responsible to verify 

that the quality assurance requirements specified in this 

plan and other quality reli-ed documents are met-. To this 

end, Qual i ty Assurance performs review and approval actions, 

auditing, surveillance and inspection activities to a level 

commensurate with ensuring environmental compliance. 



The f u n c t i o n a l  o rgan iza t i on  o f  the  FMPC, w i t h  areas o f  

r e s p o n s i b i l i t y  c l e a r l y  defined, i s  c u r r e n t l y  be ing developed. - 

Func t iona l  r e l a t i o n s h i p s  fo r  a l l  aspects of environmental 
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Compliance w i l l  be s p e c i f i e d  i n  t h i s  sec t i on  a t  a l a t e r  date.  

2 . 3 . 2  Desiqn Contro l  

The FMPC Q u a l i t y  Assurance Program requ i res  designs which 

a f f e c t  environmental compl iance be reviewed by t h e  

Environmental o rgan iza t i on  and v e r i f i e d .  The ex ten t  o f  t he  

v e r i f i c a t i o n ,  t he  requirement t h a t  s h a l l  be met, and the  

method used f o r  v e r i f i c a t i o n  s h a l l  be documented by the  

o rgan iza t i on  respons ib le  f o r  the  design. Personnel 

per forming design v e r i f i c a t i o n s  s h a l l  have the  knowledge, 

experience, and t r a i n i n g  t o  perform an adequate des ign 

v e r i f i c a t i o n  bu t  s h a l l  no t  have a d i r e c t  r e s p o n s i b i l i t y  f o r  

t he  o r i g i n a l  design. Design changes s h a l l  be documented and 

t h e  approval s h a l l  be a t  a l e v e l  equ iva len t  t o  t h a t  requ i red  

f o r  t he  o r i g i n a l  design. 

The environmental o rgan iza t i on  reviews designs a f f e c t i n g  

environmental compl iance before they are considered 

acceptable f o r  f i n a l  re lease.  This  inc ludes  f a c i l i t y  and 

equipment designs and changes and .mod i f i ca t i ons  there to .  

2.3.3 Procurement Control  (Document and Purchased Services) 

FMPC purchase requests p e r t a i n i n g  t o  environmental compliance 

equipment s h a l l  be submit ted t o  t h e  Environmental 

o rgan iza t ions  f o r  rev iew.  A l l  reviews w i l l  be documented. 

I 
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2 . 3  

When appl icable, procurement documentation shall show 

environmental compliance qual ity requirements, either by 

reference or by specifications or drawings that are made a 

part of these documents. When additional requirements or 

parts of reference documents are used, they should'be clearly 

stated on procurement documents. Changes to the procurement 

document shall be reviewed by the original reviewers. 

Source inspections and audits required by the requisitioner, 

the environmental organization, or quality assurance shall be 

clearly stated on the procurement documents. Access to the 

supplier's plant facilities and appropriate records shall be 

requested in the procurement documents when such actions are 

deemed necessary. 

Procurement documents shall define the environmental 

compliance records that are to be prepared, maintained, and 

submitted by the supplier. 

4 Instructions, Procedures and Drawings 

Environmental compliance activities shall be prescribed by 

written instructions, procedures, or drawings, and shall be 

accomplished in accordance with these documents. When 

drawings are required they shall be approved for use through 

drawing control procedures. When appl icable, instructions, 

procedures, and drawings shall include appropriate 

quantitative or qualitative acceptance criteria for 

determining that environmental compliance activities 

(monitoring and sampling) have been satisfactorily 
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accomplished, including frequencies, analysis and logs and 

records to be maintained. 

Operating procedures not currently controlled by SOPS will be 

performed according to an executive order. The ES&H 

Department Manager will issue an executive order that 

requires all environmental compliance activities be conducted 

in such a manner as to establish, implement, and achieve an 

environmental quality program consistent with protection of 

public health, safety and the environment. The program 

objective is to comply with standards, regulations, 

guide1 i nes, and best management practices appl i cab1 e to ai r 

and water quality, toxic substances, and waste management and 

is consistent with ALARA principles. 

Preventative maintenance requirements criteria associated 

with environmental control processes, equipment, and piping 

and vents shall be documented. These procedures shall 

specify the type and frequency of preventative maintenance 

and the need for maintenance logs and records of maintenance. 

Prior to approval and final release, these documents shall be 

subject to the appropriate design verification and shall be 

reviewed for adequacy by the Env 

2.3.5 Document Control 

Document control procedures shal 

ronrnental organization. 

be developed to specify the 

provisions for control of environmental compl iance document 

preparation, review, -approval, distribution, and revision. 

The preparation, issue, and change of documents shall be 
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controlled to assure that only the latest issue of a document 

is being employed. A listing of documents that are to be 

subject to review and approval shall be maintained current. 

Documentation shall exist of the individuals who are 

authorized and responsible for reviewing, approving, and 

issuing environmental compl i ance documents. Approval of 

changes to these documents shall be at a level equivalent to 

that required for the original document. 

2.3.6 Identification and Control of Analyses Samples 

Procedures shall be issued for the identification and control 

of envi ronmental samples being processsed for 1 aboratory 

analysis. Physical identification of the sample shall occur 

as soon as possible after the sample is taken. 

Ider; t i f i cat i on markings and associ ated records shall be cl ear 

and indelible and shall provide traceability from the 

location and time the sample was taken through the laboratory 

analysis. Change-of-custody controls shall be established 

for transfer of samples. Samples shall be packaged, stored 

and handled in a manner to prevent damage, contamination, or 

deterioration. If samples are designated as hazardous 

materials, they shall be so marked and shall be packaged and 

shipped according to 49 CFR U. S. Department of 

Transportation Hazardous Materials Regulations. Samples 

having a limited life from the time the sample is taken until 

laboratory analysis is accomplished shall be so identified 

and controlled to preclude the expiration o f  the sample life. 
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2.3.7 Inspection 

Inspections required for equipment and facilities based on . 

environmental compliance considerations shall be performed in 

accordance with documented instructions, procedures, or 

drawings. Inspection procedures shall provide for: 

o identification of characteristics and activities to be 

inspected; 

o identification and certification of individuals 

responsible for inspection; 

o acceptance-rejection criteria; 

o description of the method of inspection; 

o listing of mandatory inspection hold points; and 

o identification of data records and/or method of 

reporting the results of the inspection. 

2.3.8 Control of Measurinq and Test Equipment 

Measuring and test equipment used for monitoring, sampling, 

and analysis of environmental releases and which require 

periodic calibration shall be clearly identified in project 

documents. The measuring and test equipment shall be 

uniquely identified and calibrated at prescribed intervals 

using certified calibration equipment. Written procedures 

for calibrating measuring and test equipment shall be issued 

to assure calibration techniques uniformity. The method and 

interval of calibration for each item of measuring and test 

equipment shall be documented. Measuring and test equipment 

shall be stored, handled and maintained in an environment 
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c o n t r o l l e d  . t o  the  ex ten t  necessary t o  ensure the requ i red  

accuracy. The re fe rence standards used f o r  c a l i b r a t i o n  s h a l l  - 

be t raceab le  t o  t h e  Na t iona l  Bureau o f  Standards o r  accepted 

values o f  n a t u r a l  phys i ca l  constants.  I f  no na t iona l  

standards e x i s t ,  t he  bas i s  fo r  t raceab le  c a l i b r a t i o n  s h a l l  be 

documented. Cal i b r a t i o n  records s h a l l  prov ide f o r  

t r a c e a b i l i t y  between t h e  measuring and t e s t  equipment and the  

measur.ement standards used. 

When measuring and t e s t  equipment are found t o  be out of 

c a l i b r a t i o n ,  an eva lua t i on  s h a l l  be made and documented f o r  

t he  va l  i d i  t y  and acceptab i l  i t y  of prev ious t e s t  r e s u l t s .  

The procurement requirements f o r  measuring, t e s t ,  and 

c a l i b r a t i o n  equipment used i n  environmental compliance s h a l l  

be reviewed by the  Environment o rgan iza t i on  before the 

purchase request  i s  approved. 

Records s h a l l  be mainta ined t o  assure t h a t  c a l i b r a t i o n  

schedules have been fol lowed. Equipment s h a l l  be labe led  t o  

i n d i c a t e  t h e  da te  o f  l a s t  c a l i b r a t i o n ,  by whom i t  was 

c a l i b r a t e d ,  and the  da te  fo r  t he  next  c a l i b r a t i o n .  Equipment 

t h a t  has exceeded the  c a l i b r a t i o n  dates s h a l l  no t  be used. . 
2 . 3 . 9  Handling, Storage, and Shippinq 

Requirements f o r  hand1 ing,  storage, and sh ipp ing  o f  hazardous 

ma te r ia l s ,  substances, and wastes s h a l l  be descr ibed i n  

formal procedures. The documents s h a l l  cover requirements 

f o r  c lean ing ,  packaging, marking, shipping, preservat ion,  and 
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storage. Procedures shall identify the need for rout 

maintenance and inspection and, where necessary, retesting 

assure that all reusable containers meet applicable des 

standards. 
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Criteria shall be established for the purpose of assuring 

that procured packages and containers meet the applicable 

specifications. Packages and containers fabricated by FMPC 

shall be built, inspected, and accepted in accordance with 

approved speci f i cat ions. 

2.3.10 Inspection, Test, and Operatinq Status 

The 'status of inspection and analytical activities shall be 

identified on documents traceable to the sample. 

shall be maintained on the change-of-custody documentation. 

The status 

2.3.11 Control of Nonconformances and Unusual Occurrences 

Nonconforming i tems, processes, or conditions and unusual 

incidents that affect environmental compliance shall be 

identified, segregated, controlled, and reported in a timely 

manner in accordance with established procedures. The 

disposition of these nonconformances shall- be concurred in by 

the Envi ronmental organ i zat i on. 

2.3.12 Corrective Action 

Unsatisfactory conditions adverse to environmental compliance 

shall be promptly identified, evaluated, and corrected. The 

cause of the unsatisfactory condition shall be determined an'd 

corrective action taken to preclude repetition. 



Corrective action shall include: 

o analysis of unsatisfactory condition to determine the 

extent and causes; 

o analysis o f  quality trends to provide a basis. for 

improvements; 

o introduction of  required improvements and corrections, 

an initial review of the adequacy of such measures, and 

monitor the adequacy of the corrective actions taken; 

and 

o .follow-up action 

action. 

2.3.13 Quality Records 

Sufficient records sha 

. .  

to verify implementat :on of correc'tive 

1 be prepared as work is performed to 

furnish objective documentary, evidence of the quality of 

i tems, processes, and operations affecting environmental 

compliance. Records shall be consistent with applicable 

codes, standards, drawings, specifications, project record 

lists, and contracts and shall provide for the verification 

of quality. Records shall include, but not be limited to log 

books, documentation of reviews, inspection and analysis 

data, material and equipment certifications, drawings and 

specifications, calibration data, and nonconformance, 

corrective action, and audit reports. 

Records shall be identified, indexed, filed, and maintained 

in a manner which will permit prompt retrieval and 

traceability to the specific item, process, or condition to 
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which they apply. Record retention time scales shall be 

specified. 

Records shall be maintained in facilities that provide 

sui table protection against deterioration, damage, and loss. 

2.3.14 Audits 

Audits shall be planned, scheduled, and implemented to assure 

compl i ance with environmental and qual i ty assurance 

requirements. 

Audits shall be scheduled to ensure that an effective quality 

assurance and compliance program exists during the planning, 

designing, procuring, and operating activities and shall be 

coordinated in a manner to provide coverage of ongoing 

environmental program activities. Audits shall be conducted 

at a Frequency commensurate with the states and importance of 

the activity. The audit schedule shall be . reviewed 

periodically and revised as necessary. Audits may be 

conducted either periodically or on a random unscheduled 

basis. 

Certification of QA auditors shall be documented and filed. 

Audits shall be performed in accordance with written 

procedures using audit checklists. 

The results of the audit shall be documented and provided to 

management having responsibility in the area audited. The 

report shall include a summary of audit results with 

appropriate recommended actions. 



Management of the audited organization or operation shall 

respond in writing to any audit finding. This response shall 

include results of the investigations and corrective actions 

pl anned or taken . 

Fol 1 ow-up to assure corrective act ions are adequate and have 

been completed shall be documented. 

2 . 3 . 1 5  Training 

WMCO personnel performing activities that impact or affect 

environmental compliance shall receive indoctrination and 

training as required to assure that suitable proficiency is 

achieved and maintained such thit personnel are able to 

fulfill their assigned tasks and they are knowledgeable of 

FMPC environmental compl iance and associated qual i ty 

assurance procedures. 

3.0 Implementinq Procedures 

Environmental compliance activities are encompassed in a series of 

Standard Operations Procedures (SOP) .  A complete list of these 

implementing procedures will be furnished at a later date. 

4.0 Other Regulatory Documents 

A complete list o f  the regulatory documents and their associated 

implementary procedures will be furnisi-:d at a later date. 
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Compliance Action 8-4 fo r  the Clean Air Act requires that FMPC 
"establ ish a schedule f o r  (the) ins ta l  lation of emission control 5". 
Attached i s  a-table--which -contains a l i s t  of the d u s t  collectors on s i t e  
which are scheduled t o  be replaced. 
completion dated are listed. These dates are dependant upon many 
conditions including a change i n  the funds received from the DOE each 
year, any p r i o r i t y  sh i f t  which m i g h t  occur, and the -3intenance of 
adequate personnel t o  complete the project on time. i n  annual progress 
report u p d a t i n g  the schedule will be issued as requested. 

A funding year (FY) and estimated 
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